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Abstract

In an ultra peripheral collision with two gold ions, two virtual photons are exchanged,
which excites the nuclei into a mutual giant dipole resonance (GDR) state. This excited state
decays most often via neutron emission. The two emitted neutrons have an expected angular
correlation based on the idea that the neutrons are emitted independently but with a common
impact parameter. This thesis attempts to measure the expected angular correlation of emitted
neutrons from mutual GDR excitation in ultrarelativistic gold-gold collisions at the
Relativistic Heavy lon Collider (RHIC). The Sodnialdal Tracker At RHIC (STAR) is the
detector used to measure the angular correction. The neutrons emitted from mutual GDR
excitation travel down the beamline and are detected in the Zero Degree Calorimeters (ZDC).
In 2004 a Shower Max Detector (SMD) was installed in each of STAR’s ZDCs, which gives
spatial information about the location of the neutron in the plane transverse to the beamline
in each of the ZDCs. The Shower Max Detector consists of an array of vertical and
horizontal slats which are used to locate where the neutron hit in the ZDC. Corrections
needed to be made to the 2004 gold-gold ZDC SMD data for the pedestal and gain of the
slats. To study the angular correlation specific selection criteria were applied to the data to
ensure that there was only one neutron in each ZDC. This thesis will present the first
experimental measurement of the predicted angular correlation between the two emitted

neutrons at STAR.
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Chapter 1
Ultra-Peripheral Collisions

In the desire to gain knowledge about the internal structure of the nucleus, heavy ions
are accelerated to near the speed of light at which they collide. The ions can collide in
several different ways, which allows for the study of different types of physics.

The word collision implies that two things have physically hit each other. This is not
necessarily the case. In the case of an ultra-peripheral collision, the ions physically miss
each other. The ions can, however, still interact with each other due to the long range
electrometric force. This allows for the study of the relativistic electromagnetic fields and
their influence on the nuclei. The impact parameter, b, determines the centrality of a
collision. The impact parameter is defined as the distance between the centers of the two
nuclei at their point of closest approach. A collision is more peripheral the greater the impact
parameter. Figure 1.1 shows an ultra-peripheral collision. The impact parameter is greater

than the sum of the radii of the two nuclei.

[R\ Au’
N b W
Au’ m

w /

Figure 1.1: An Ultra-Peripheral Collision
The two yellow ovals are the gold ions traveling in opposite directions. They are length contracted due
to their relativistic speed. The impact parameter is b, which is greater than twice the radii of the two nuclei.
The two gold ions physically miss each other.

As the impact parameter decreases to less than 2R, collisions go from ultra-peripheral

to peripheral. A peripheral collision occurs when the two ions graze each other; there can be



strong force interactions in peripheral collisions. As the impact parameter decreases to zero,
the collision becomes a more and more central collision.

In central collisions the nuclei hit head on, creating thousands of particles. There is
an increase in pressure and temperature of the particles and their constituents [1]. The hope
is that a quark-gluon plasma will be formed. The quark-gluon plasma is a hot dense state in
which the quarks and gluons are briefly unconfined. The quark-gluon plasma is studied to
get an idea of the structure of the nuclei as well as information about the universe just after
the big bang. Interest in the study of the quark-gluon plasma has led to the construction of
large hadron colliders. The central collisions needed to produce the quark-gluon plasma are
rare. Peripheral and ultra-peripheral collisions are more common. This makes studying
physics with these types of events appealing since there are a large number of these events.

In ultra-peripheral collisions, the nuclei can only interact via the long range
electromagnetic force. ~ When the two nuclei pass each other they experience an
electromagnetic pulse, which is enhanced due to the Lorentz contraction of the electric field
(caused by the relativistic speeds of the nuclei) [2]. This is illustrated in Figure 1.2. This
interaction is described by the exchange of virtual photons. Photons are the mediator of the

electromagnetic force.

al

Figure 1.2: A Charged Particle’s Electric Field Lines [3]
a) Electric field lines from a stationary charged particle. b) Electric field lines from a charged particle
traveling near the speed of light. Its field lines are contracted together giving it a stronger field in the plane
perpendicular to the velocity.



Each nucleus can emit virtual photons. When a photon interacts with the other
nucleus, it can lead to either the emission of real particles with a total charge of 0 and a spin
of 1 or it can leave the nucleus in an excited state such as a single giant dipole resonance
(GDR) state [2]. This is called a photonuclear interaction. A photon from one nucleus can
interact with a photon from the other nucleus, leading to the emission of particles with a total
charge of 0 and a spin of 0, 1 or 2 [2]. This is called a photon-photon interaction.

In the photonuclear interaction which excites the nucleus to a single GDR state, the
state typically decays via single neutron emission [4]. The single GDR state is the most
common of the GDR states, since it takes only one photon to excite the nucleus to this state.
The more photons that need to be exchanged to create a certain state, the less likely that state
is to happen. To create a double giant dipole resonance state in one nucleus, it would have to
be hit by two photons [2]. When both nuclei are excited to the first GDR state, this is called
mutual GDR excitation.

This thesis will examine the two-photon process of mutual excitation of each nucleus
to a single giant dipole resonance state. The angular correlation of the emitted neutrons will
be compared to the predicted theoretical angular correlation, which is discussed in Chapter 2.
In Chapters 3 and 4, the collider facility and detector used to collect the data will be
presented. Chapters 5 and 6 will talk about the process of selecting the data that will be
analyzed, while Chapter 7 deals with the analysis. The summary of the results of this thesis

will be presented in Chapter 8.



Chapter 2:
Giant Dipole Resonance and Angular Correlation

The single Giant Dipole Resonance (GDR) state can be produced in an ultra
peripheral collision via a virtual photon exchange. The exchanged photon mediates the
electromagnetic force, which pushes the positively charged protons to one side of a nucleus,
as illustrated in Figure 2.1 [2]. This effectively creates a dipole, since the lack of positive
charge acts like a net negative charge. When the force is removed, the protons are released
and oscillate back and forth. The neutrons restore the protons to their original equilibrium
distribution via the neutron restoring force [5].

The giant dipole resonance excited state decays most often via neutron emission [4].
The proton must have enough energy to overcome the Coulomb barrier to be emitted as a
decay product. The neutron has no Coulomb barrier, which makes it much more likely to be
seen. The GDR state can also decay via photon emission. The case of neutron emission will

be examined in this thesis.

Figure 2.1: Giant Dipole Resonance in an Ultra-Peripheral Collision [6]
The bottom ion is traveling opposite to the top ion and is enlarged to show the dipole effect of the

displaced protons.

The photon polarization follows the impact parameter, which is in the same direction
as the electric field. The GDR state is a dipole distribution which follows the photon
polarization. The protons in the nucleus will be oscillating along the line of the impact

parameter. It would make sense that the emitted neutron would be emitted preferentially



along the same line, since the nucleus has momentum along the impact parameter that was
imparted from the photon.

The angular distribution for the emitted neutrons follows a dipole distribution. The
distribution for the emitted neutron a(b) from one nucleus goes like

a(b) ~ sinBcoso, (1)

where b is the impact parameter, 0 is the polar angle as measured from the z-axis (parallel to
the beam line) and ¢ is the azimuthal angle as measured from the x-axis (parallel to the
impact parameter vector) [4]. The angles are measured in the rest frame of the nucleus at the

time of impact. Figure 2.2 shows the angles of this system.

Figure 2.2: Single GDR with emitted neutron
The yellow ion travels along the z-axis, the x-axis aligns with the incident photon, and the red dot represents the
emitted neutron. 0 is the polar angle. @ is the azimuthal angle.

The probability of having a neutron emitted at a specific angle ¢ or 0 is the square of
the angular distribution a(b).
P(,0) ~ (sin@cosq))2 (2)
To determine the most probable locations of emission for the neutron, Equation 2 is used.

Sin’0 is largest (1) at w/2, so for a single GDR state the neutron will be preferentially emitted



in the plane transverse to the beamline. Cos’¢ is largest at 0 and 7, so the emitted neutrons
will more probably have these angles.

A single photon exchanged causes only one of the nuclei to be excited, so in the case
of both nuclei being excited two photons must be exchanged. If the neutrons are emitted
independently of each other, then the angular distribution of the emitted neutrons for a
system of two nuclei is the product of the individual distributions, as shown in Equation 3
[4].

aja(b) = aj(b)ay(b) ~ sinf;cos@;sinf,cos@,. 3)
The subscripts 1 and 2 represent the distinction between the two interacting nuclei as shown
in Figure 2.3. The probability of getting neutrons at the specific angles @i, 61, ¢ and 0, is
the square of the distribution a;»(b).
P(91,01,02,02) = P(91,01)P(2,0,) ~ (sinf;cos; )(sinfrcos@,) 4)

Another important assumption made is that the two interactions have the same impact
parameter. If the two interactions did not have the same impact parameter the angles in the
angular distribution function would be defined relative to a different set of axes for each
nucleus. This would make it impossible to predict the angular correlation, since the
distribution of the neutrons from one nucleus would be unknown relative to the other
nucleus’ axes. However, the interaction time is very short, so the impact parameter for both
the exchanged photons would have to be about the same. Therefore a common set of axes

can be used to define the angles for both of the neutrons.



Figure 2.3: Mutual GDR Excitation with emitted neutrons
This is a view of an ultra-peripheral collision looking down the beam line. The yellow dots represent the gold
ions and the red dots represent the emitted neutrons. One ion travels parallel to the beam line which is along the
z-axis the other ion travels anti-parallel to the beam line. The azimuthal angles ¢; and ¢, are measured with
respect to the impact parameter vector.

The azimuthal angles @; and ¢, are measured with respect to the impact parameter
vector. But the impact parameter is measured with respect to the nuclei, whose locations are
unknown. So it is impossible to measure the impact parameter b, which makes measuring
the angles ¢, 01, ¢, and 0, impossible. In addition, the impact parameter is not the same for
all events.

While it is impossible to measure the angles, if the neutrons can be located in the
transverse plane it is then possible to measure the difference between the angles ¢, and ;.
The fact that the impact parameter vector changes from event to event does not change the
difference between the angles, since the impact parameter vector lies in the transverse plane.
This change is merely a rotation about the z-axis. This makes it possible to measure the
distribution of emitted neutrons in terms of the quantity A, which is @;-@;.

There are many possible values of @; and ¢, that give the same Ag. The probability
of measuring a specific Ag is the double integral of the product of the individual probabilities
(Equation 4) taken with the requirement that the Ap = ¢;-¢», where 6 is a Dirac delta

function, as shown in Equation 5,

P(A) = | P(¢1,01)P(02,0:)8(A9 - (¢1-¢2))dp1dps. (5)



Substituting in for the individual probabilities and replacing ¢; with Ag + ¢, the integral
becomes the single integral shown below:
P(Ag) ~ sin291sin26zfc0s2(A(p+(p2)cosz(pzd(pz, (6)
Evaluating this integral leads to the expression below,
C(Ag) ~ P(Aop) ~ sin®0;sin’0, (1 + % cos(2A0)). (7)
In the transverse plane, Equation 7 reduces to:
C(Agp) ~ P(Ap) ~ 1 + Y5 cos(2Ag), (8)
when 0; and 0, equal 90°, as suggested by Baur and his colleagues [4]. Figure 2.4 shows a

plot of this distribution for Ag.

Angular Correlation

1 + (1/2)cos(2(delta phi))
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Figure 2.4: Plot of the Angular correlation with respect to Ag
This is a plot of the expected angular correlation. On the vertical axis C(A@) ~ (1 + %2 cos(2A@)) is plotted. On
the horizontal axis A is plotted. The angular correlation peaks at 0 and =.

The most probable angular correlations are expected when A is equal to 0 or . The results
of an experimental measurement of the angular correlation of the emitted neutrons in ultra-

peripheral collisions taken at STAR will be presented in this thesis.



Chapter 3
Relativistic Heavy Ion Collider (RHIC)

The Relativistic Heavy lon Collider (RHIC) is a particle accelerator located at
Brookhaven National Laboratory on Long Island, New York. It is a ring that is 2.4 miles in
circumference [7]. At RHIC, gold ions are accelerated to a velocity of 0.99995 the speed of
light, with a center of mass energy of 200 GeV per nucleon [8]. This is done in multiple

stages with different accelerators. Figure 3.1 is an aerial view of the accelerator.

Alcernating
Booster G| Gradient

Accelerator —Synchrotron
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Figure 3.1: RHIC and its Accelerators [9]
This is an aerial schematic of the RHIC accelerator complex. The ions are accelerated in multiple stages
starting at the Tandem Van de Graaff and ending at the RHIC ring.

To begin with, negatively charged ions enter the Tandem Van de Graaff, which
accelerates the particles with static electricity [9, 10]. The negative ions are attracted to a
positively charged terminal which accelerates the ions. The negative ions pass though a foil

which knocks off some of the electrons [11]. Then the ions are positively charged, and are



repelled by the positive terminal and accelerated even more. Upon exiting, more of the
electrons are removed and a bending magnet is used to select gold ions with a +32 charge
and a speed of about five percent the speed of light [12]. There is a limit to how many
electrons that can be knocked off the gold ions. This is determined by the speed of the gold
ion passing through the foil. As the ion speeds up and is again passed though a foil more of
the electrons can be removed [11]. Magnets are used to select the desired charge after each
stage.

The gold ions next enter the Tandem-to-Booster line, which carries the ions to the
Booster synchrotron. A synchrotron is a circular accelerator. The path of the ions is
maintained by a magnetic field; as the particles speed up, the magnetic field is increased to
maintain the radius of the path of the ions. The ions are accelerated by precisely timed
potentials that alternate at radio frequencies. This helps to accelerate as well as maintain the
bunching of the ions. lons that are going too fast get accelerated less while ions that are
going a little too slow get accelerated more. The ions leave the Booster synchrotron at about
thirty-seven percent of the speed of light [9]. After leaving the Booster synchrotron the gold
ions are stripped of all but two electrons leaving them with a +77 charge [12]. The particles
then enter the Alternating Gradient Synchrotron, where they are accelerated to about 99.7
percent the speed of light [9]. After leaving the Alternating Gradient Synchrotron, the ions
are stripped of their last two electrons and then go on to the AGS-To-RHIC transfer line [12].
The AGS-To-RHIC has a switching magnet that sends bunches of ions down one of the two
beam lines at RHIC [9, 12]. Half of the ions go clockwise and the other half go counter
clockwise, around the RHIC ring [9]. In the RHIC ring the gold ions are further accelerated

up to the center of mass energy of 200 GeV per nucleon, which is 99.995 percent the speed

10



of light [13, 14]. These oppositely traveling ions are then collided at the interaction sites
along the ring.

There are six interaction sites at RHIC, two of which are currently in use. Figure 3.2
shows these sites and the detectors that are located there. The two detectors that are in use
are PHENIX and STAR [15]. PHOBOS and BRAHMS are no longer in use. BRAHMS
finished taking data in 2006 [16]. PHOBOS finished taking data in 2005 [17]. The detector
STAR is the southernmost detector, located at the 6 o’clock position on the RHIC ring [15].

This is the detector that was used to collect the data that will be examined in this thesis.

PHOBOS BRAHMS

Figure 3.2: Detectors on the RHIC Ring [15]

This is an aerial view of the RHIC ring, showing the interaction sites and detector locations. Two of the six
interaction sites are filled with detectors. If RHIC is thought of as the face of a clock, STAR is located at the 6
o’clock position, and PHENIX is at the 8 o’clock position. PHOBOS was at the 10 o’clock position and
BRAHMS was located at the 2 o’clock position; both of these have finished running.

RHIC was designed primarily for gold-gold collisions, but can run anything from
protons up to gold [14]. Protons enter into the accelerator via the Linear Accelerator. The

linear accelerator also uses radio frequency waves to accelerate the protons. From the Linear
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Accelerator the protons go to the Booster synchrotron, and then follow the same path as the
gold ions to the RHIC ring [9].

At RHIC, there have been runs of gold-gold collisions, copper-copper collisions,
proton-proton collisions, and deuteron-gold collisions [18]. These collisions have taken
place at various center of mass energies. For gold-gold, the energies that have been studied
are 20 GeV, 62 GeV, 130 GeV, and 200 GeV [10, 18]. Copper-copper and proton-proton
collisions have been done at energies of 62.4 GeV and 200 GeV. Deuteron-gold collisions
have only occurred at 200 GeV. The running of different species of particles and different
energies allows for comparisons with theory under different circumstances. The data in this
thesis derives from gold-gold collisions with a center of mass energy of 200 GeV, taken in

2004.
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Chapter 4
Solenoidal Tracker at RHIC (STAR)

STAR is the acronym for the Solenoidal Tracker at RHIC. STAR is a collection of
smaller detectors that are used to analyze the collisions at RHIC. Figure 4.1 shows a side
view of STAR. Each part of the detector will be explained, in the order in which a particle
would encounter that part of the detector after a collision. There will be a particular emphasis
given to the Zero Degree Calorimeters (ZDCs), as these detectors are crucial to this analysis.

The Time Projection Chamber is also used in this analysis.

Magnet Time
Projection
Coilé Chamber
e e
| e = P -

Silicon
| Vertex

g | Tracker

Endcap & -

MWPC T i g : _ - FTPCs

ZoC poer [l == i I . Z0C

Endcap B = c-m'f"

Calorimeter — * [

Barrel EM 1 : t Central

Calorimeter - — e . — Trigger
Barrel or
TOF
RICH

Figure 4.1: A side view of the STAR detector [19]
This is a side view of the STAR detector. The collision takes place in the center of the detector and the particles
travel radially out from there. The particles interact with a series of detectors that are used to study the
aftermath of collisions.

The ions go straight down the beam line in opposite directions and collide in the
center of STAR. The beam line in Figure 4.1 is the horizontal white line in the center of the
schematic. The emitted particles can travel radially outwards from the interaction site in all
directions. The STAR detector is encased in a large solenoidal magnet. The magnet

produces a nearly uniform magnetic field parallel to the beam line that ranges from 0.25 T to

13



0.5 T [20]. This causes charged particles to spiral though the detector. Neutral particles are
not affected by the magnetic field. The magnetic field can point either east or west; both
directions are used to make sure that the detector is correctly calibrated. The charged
particles are bent either clockwise or counter clockwise around the beam line depending on
their charge and the direction the magnetic field points.

The first part of the detector the particles interact with is the Silicon Vertex Tracker
(SVT). The SVT closely surrounds the beam line where the collision took place. The
purpose of this detector is to locate the central vertex of the interaction. It is also useful in
detecting short lived particles that decay before they reach the rest of the detector [21].

Figure 4.2 shows a schematic of the SVT.

Figure 4.2: Silicon Vertex Tracker (SVT) [22]

The SVT is a set of three barrels of slats that give the vertex location in collisions.

The SVT has 216 silicon drift detectors. The silicon drift detectors are arranged in three
barrels about the beam pipe. The radii of the three barrels are of 6.9 cm, 10.8 cm and 14.5
cm. The lengths of each of the three barrels in order of increasing radius are 25.2 cm, 37.8
cm, and 44.4 cm. The innermost barrel has eight ladders each having four silicon drift

detectors, the middle barrel has twelve ladders each having six silicon drift detectors, and the

14



outermost barrel has sixteen ladders each having seven silicon drift detectors. The SVT is a

solid state drift detector [21].

After passing through the SVT, the particles may enter the Time Projection Chamber

(TPC). The TPC is a cylinder that is 4 meters in diameter and 4.2 meters long, divided in

half by a Central Membrane as shown in Figure 4.3 [23].
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Figure 4.3: A Side View of the Time Projection Chamber (TPC) [19]
This is a schematic of the Time Projection Chamber. As charged particles pass though the TPC they ionize the
gas. The electrons drift to the end caps where the time difference between when consecutive pads are hit allows
the path of the charged particle to be reconstructed.
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The Central Membrane is held at a voltage of 28 kV; the end caps are grounded. This causes
an electric field to be generated parallel to the beam line, which points towards the Central
Membrane. The TPC is filled with a gas mixture of 10% methane and 90% argon. When
charged particles from the collision enter the TPC, they excite the argon atoms. These, in
turn, ionize the methane atoms. In this process the methane atoms lose electrons, which drift
to the end caps at an average velocity of 5.45 cm/us. At both ends of the TPC are segmented

read-out end caps, which detect the electrons. Based on the time difference between when

15



the different segments of the end caps are hit, it is possible to reconstruct the paths that the
charged particles took though the TPC [23].

The particles that pass though the TPC may also pass though the Central Trigger
Barrel (CTB). The CTB is a cylinder surrounding the TPC, as seen in Figure 4.1. It consists
of 240 scintillator slats. The slats are arranged in four cylindrical bands as shown in Figure
4.4 [24]. The charged particles pass through the scintillators, causing light to be emitted.

The emitted light is detected by photomultiplier tubes.

Figure 4.4: A Side View of the Central Trigger Barrel (CTB) [19]
This is a side view of a diagram of the Central Trigger Barrel. It is consists of four quadrants, which are divided
into four bands. Each band is subdivided into scintillator slats [24].

Particles that travel close to the beam line will not go through the TPC, so there are
two Forward Time Projection Chambers (FTPC). They are located at each end of the
detector, and are smaller and closer to the beam line than the TPC, as seen in Figure 4.1.
They measure 75 cm in diameter and 120 cm in length. The FTPCs have a different gas
mixture than the TPC: 50% carbon dioxide and 50% argon. The charged particles excite
argon atoms which in turn ionize the carbon dioxide atoms. The drift velocity of the FTPCs
is 0.46 cm/pus. The FTPCs are different from the central TPC in that they have an electric
field that is perpendicular to the beam line. The electrons drift radially outward from the
beam line, and are detected by a cylinder of pads [25].

The path of light neutral particles cannot be detected by any of the above mentioned

detectors. They produce little ionization and only their charged decay products, if any, will
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be visible in these detectors. The electromagnetic calorimeter shown in Figure 4.1 can detect
neutral pions and photons. It is constructed of modules of lead and scintillator plastic.

In the case of an ultra-peripheral collision that leaves the nuclei intact but in an
excited state, the nuclei decay via neutron emission. The emitted neutrons have little
transverse momentum, so they continue almost straight down the beam line. These are
detected by the Zero Degree Calorimeters (ZDCs) which are located at a distance of +18
meters from the center of the detector.

Between STAR and the ZDCs, about 10 meters from the center of STAR detector,
there are Dipole Magnets that bend away any charged particles with little transverse
momentum that might have made it that far. This ensures that only neutral particles enter the

ZDC [26]. Figure 4.5 shows the dipole magnets in relation to the beam line.
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Figure 4.5: Location of STARs ZDCs and Dipole Magnets[27]
This shows the location of the ZDCs and the Dipole Magnets in relation to the interaction sight. The ZDCs are
located about 18m from the interaction site in between the beam lines. The Dipole Magnet prevents charged
particles from reaching the ZDCs.

Each ZDC is a hadronic calorimeter consisting of three modules made of tungsten
plates and optical fibers. Each module is constructed of 27 tungsten plates. The plates are
100 cm wide, 13.6 cm high and 5 mm thick. All three of the modules are set an angle of 45°

relative to the ground [26]. Figure 4.6 shows a schematic of one module.
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Figure 4.6: One of STARs ZDC Modules [27]
This is a schematic of one module of STAR’s ZDCs. Each ZDC is made up of three identical modules. One
module has 27 tungsten plates.

As the neutron goes through the tungsten it undergoes a hadronic interaction. Charged
particles are emitted from the tungsten. As the charged particles pass though the tungsten
they continue to interact creating a shower of particles that is spread out over the surface area
of the ZDC. Eventually there is not enough energy to emit any more particles and the shower
dies off. The charged particles interact with the scintillator plastic to emit photons. The
scintillator is connected to an optical fiber that transfers the light to a photomultiplier tube, as
shown in Figure 4.6 [26].

The ZDCs are useful in detecting the presence of neutrons, but do not give any
information about the location of the neutron in the x-y plane. For this reason, in 2004, a
Shower Max Detector (SMD) was installed in each of the ZDCs between the first and second

modules [28], as shown in Figure 4.7.
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Figure 4.7: Location of the ZDC SMD
This shows the location of the ZDC SMD in the ZDC. The ZDC SMD is located at 1/3 of the depth of the
ZDC, between the first and second modules [29].

The ZDC SMD consists of two layers of scintillation material. There are seven
vertical slats and eight horizontal slats [28]. The ZDC SMD is about eleven centimeters wide
by eighteen centimeters high. The vertical slats have a width of 1.5 cm. The horizontal slats
have a width of 2 cm, but because of the 45° tilt of the ZDC the horizontal values must be
divided by V2 to determine the vertical coverage [27]. In the transverse plane, the ZDC SMD
is 10.50 cm by 11.31 cm. Figure 4.8 shows the vertical slats of the ZDC SMD and the angle

of tilt.

Vertical
Scintillator
strips

Figure 4.8: The Vertical ZDC SMD Slats
This image shows the vertical slats of the ZDC SMD [27].
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The neutrons emitted from ultra peripheral collisions have little transverse momentum, so
over the eighteen meters they traveled to the ZDC they have only traveled about two and half
centimeters from the beam center and are easily detected within the ZDC SMD [4].

The SMD gives spatial information about the location of the neutron in the ZDC in
the plane perpendicular to the beam line. The distribution of energy deposited in the vertical
slats peaks at the location of the neutron along the x-axis. The distribution of energy
deposited in the horizontal slats peaks at the location of the neutron along the y-axis.

The ZDC SMD slats were numbered originally in an array such that, while facing
each ZDC SMD from the interaction point, the lowest slat had the 0™ order in the horizontal
array and the left slat had the 0™ order in the vertical array. This numbering system for the
ZDC SMD is separate from the STAR coordinate system. The arrangement of the slats in the
ZDC SMD in terms of their physical dimensions in the transverse plane given in cm was
obtained from the StFlowEvent.cxx code [30]. For convenience, the (0,0) location of the
ZDC SMD coordinate system is set slightly outside of the ZDC SMD as shown by where the
two red dashed lines cross in Figure 4.9. Each slat is centered about locations given in the
StFlowEvent.cxx code. Figure 4.9 shows the arrangement of the slats in the SMD in the x-y

plane.
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Figure 4.9: Slats of SMD
This shows the dimensions of the slats of the ZDC SMDs in cm. There are 7 vertical slats and 8 horizontal
slats. The values along the axes in Figure 4.9 give the locations for the left edges of the vertical slats and

bottom edges of the horizontal slats.

The STAR coordinate system, shown in Figure 4.10, is centered about the beam center
location. Determining the beam center location in each of the ZDC SMDs will be discussed
in Chapter 7. The positive x-axis points south, the z-axis points west and the y-axis points

physically up from the detector.

North
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Figure 4.10: STAR Coordinate System [31]

This is the STAR coordinate system. The positive x-axis points south, the z-axis points west and the y-axis
points physically up from the detector.
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The detector needs to do more than just detect the aftermath of a collision. It also
needs to be able to tell the computer when to record the event. To do this, some of the parts
of the detector need to be used as a trigger. The trigger detectors relevant to this work are the
Central Trigger Barrel and Zero Degree Calorimeter. The next chapter will discuss the

process of triggering events.
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Chapter 5
Trigger and Data

There are about 10’ beam crossings per second at RHIC. STAR can only take data at
a rate of about 100 events per second, due to the drift rate of the slow detectors [24]. This
time limit on how often events can be taken, coupled with the fact that computers have
limited amounts of disk space, is where triggers come in. A trigger allows for the selection
of events that meet a set of criteria that is consistent with physics processes that are of
interest.

There are several detectors at STAR that can be used to trigger the computer to store
an event. The two that pertain to the research in this thesis will be discussed. These are the
Central Trigger Barrel (CTB) and the Zero Degree Calorimeters (ZDC).

The ZDCs detect neutrons that have traveled 18 m down the beam pipe. Neutrons are
emitted only when some sort of collision has taken place. This makes using the ZDC a good
trigger, since if there is at least one neutron detected then there is no doubt that a collision
has occurred. This imparts little bias to the data taken since, while something has happened,
there are no other requirements about what has happened. A trigger that requires coincident
neutrons in each ZDC is known as a minimum bias trigger. If it is desired to be more
selective about the type of event studied, the CTB can be used either by itself or in
conjunction with the ZDC.

The CTB detects the charged particles that pass though it. Different types of physics
can be selected based on the number of particles produced. Ultra-peripheral collisions tend
to produce fewer than ten tracks, while central collisions can produce thousands.
Background processes (such as cosmic rays) can also produce a small numbers of tracks.

Triggers often place a lower limit on the number of particles that need to pass though it for
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the computer to store the data. This is done to lower the trigger rate, since there are so many
more events happening than can be stored by the computers. The lower limit can eliminate
events that are only background or ultra-peripheral collisions. There are many more ultra-
peripheral collision events than central events, so the trigger with a lower limit can produce a
dataset enriched for central collisions. Where the lower limit is set depends on what physics
is desired to be studied. For central collisions, the lower limit will be set higher than it will
be set for an ultra-peripheral collision. There can also be an upper limit placed on the
number of particles detected by the CTB. This is done for ultra-peripheral collisions, which
create very few particles. This minimizes central collisions so the dataset can be enriched
with ultra-peripheral collisions. The CTB can also select physics based on where the
particles hit inside of it in addition to the multiplicity of the hits.

In the case of a giant dipole resonance, there are no other particles emitted aside from
a neutron from each nucleus. Triggers that place a lower limit on the number of particles in
the CTB will not select the events with just a giant dipole resonance. For these events, there
needs to be a trigger that does not place a lower limit on the number particles detected by the
CTB.

The trigger that was used to study giant dipole resonances is the minimum bias trigger
with no threshold on the number of particles detected in the CTB. This trigger requires only
that there are coincident neutrons in each of the ZDCs. STAR gives each distinct trigger a
label and a unique id number. The trigger label for this trigger is mb-zdc-nt [32]. Its trigger
id 1s 15001 [32]. This was a test trigger specifically designed to monitor the trigger for the
effects of the CTB threshold cut and the ZDC vertex cut. The CTB threshold cut places

restrictions on the number of tracks in the CTB to reduce noise and enrich the signal for

24



either central collisions or ultra-peripheral collisions. The ZDC vertex cut checks the time
difference between when the two neutrons hit in each ZDC. If they hit at about the same
time, the collision happened at about the center of the detector. If the neutrons are not
emitted from near the center of the detector, the event normally would be rejected.

The mb-zdc-nt trigger is not optimal for studying other kinds of physics. It does not
ensure that the events taken meet the criteria of any kinds of physics, so the physics yield of
the data set is likely to be low. There were a total of 159,181 events taken with this trigger
[33]. Of those events, a total of 119,493 events were available for this analysis. 63,908 of the
119,493 events met the criteria of being an ultra peripheral collision and were analyzed. This
means the events had up to a total of 20 tracks left by charged particles from a central vertex.

The CTB is used to trigger different types of events based on its ADC sum. Figure
5.1 shows the sum of the ADC counts in Central Trigger Barrel for the events that were

analyzed. The ADC sum is a measure of the energy deposited in the CTB.
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Figure 5.1: Central Trigger Barrel ADC Count Sum
This is a plot of the sum of the ADC counts form the Central Trigger Barrel. The plot shows only those events
whose ADC sum in the CTB was less than 75 counts. Only 58,084 entries of the total 63,908 entries fall in this
range.

To select ultra peripheral collisions with meson creation, the ADC sum in the Central Trigger

Barrel is required to be between 5 and 75. Twenty one percent of the events have an ADC
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sum that falls between 5 and 75 ADC counts. An ADC sum above 75 is considered to be
more central than an ultra-peripheral collision. About nine percent of the analyzed events
have ADC counts greater than 75. The remaining events (seventy percent) would not be
studied for any other type of physics aside from GDR decay via neutron emission. So only
thirty percent of the events looked at in this thesis would normally be triggered.

The data examined in this thesis is from gold gold collisions at 200 GeV per nucleon
in 2004. This was the first year the ZDC SMD was installed; it became active on February
4™ 2004 [28]. Due to problems with the early calibration of the ZDC SMD, only data taken
after February 19" were studied [34]. This corresponds to a STAR run number greater than
5050000 [33]. For the 2004 gold-gold events, the data from the ZDC SMD is stored in its
raw form. To get physics from this data, several corrections need to be performed:
subtracting the pedestal values from the data and correcting for the gain of the individual
channels that correspond to the slats.

A pedestal is the voltage (ADC count) measured in the absence of an external signal,
for a given channel of the detector. The channels are designed to have pedestals greater than
zero. If the pedestal were zero, it would be hard to tell whether the detector was working and
there was just nothing to detect or detector was simply not working. The actual values of the
pedestals are obtained by taking a reading when there are no collisions. The pedestals were
measured in pedestal runs with other STAR detectors [28]. This was done for every run
since the pedestals tend to drift over time [28]. The pedestal values used in this research
were obtained from Dr. Gang Wang’s research, from a file called zdcsmdConstants.root [34].
The measured pedestal values are subtracted from the data, resulting in the actual signal

detected. The left histogram in Figure 5.2 shows the raw ADC counts from the first vertical
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slat in the East ZDC SMD summed over all events. The histogram on the right in Figure 5.2
shows the same data after the pedestals have been subtracted. The number of ADC counts is
shifted to smaller values after the pedestal has been subtracted from the raw data. The shape
of the signal remains about the same after the pedestal is subtracted from an integer, since the

pedestal is a small number that has little variation from run to run.
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Figure 5.2: Before and After Pedestal Subtraction for All Events for One Slat
This is data from the first vertical slat in the East ZDC SMD. The left histogram is the raw ADC count from the
ZDC SDM. The histogram on the right is the data after pedestal subtraction.
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The gain factor is the ratio of the output signal to the input signal. Ideally, the slats
would give identical responses to the same input. In reality, however, this is not true. The
gain correction makes sure that all of the channels give uniform responses to identical
situations. The gain correction was determined by looking at each channel separately. The
signal distribution for each channel was plotted. The tail of the distributions were fit with an
exponential A*e™®*APY) where A is the amplitude, B is used to find the gain factor and ADC
is the ADC count [28]. Assuming the tail has the same behavior for all the channels, the
parameter B can be used as the gain factor. The variations in the reactions of the slats were
observed, and the first East horizontal slat was arbitrarily chosen to have a gain factor of 1
[35]. The rest of the slats are normalized to this slat so that all of the slats give the same

results under the same input conditions [28, 35].
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Each slat has a gain correction factor. The gain factor is constant over time. The
values for this correction were obtained from STAR’s Flow research group and can be found
in the StFlowConstants.cxx code [36]. Once the gain factor is known, the raw signal is
corrected by dividing the ADC signal for each channel by the gain factor.

Figure 5.3 shows the distribution of the ADC counts in the vertical slats of the East
ZDC SMD, before and after gain correction. Using the values for the gain factor given in
Table 5.1, one can verify that all of the slats in Figure 5.3 give the values expected after the

gain correction.
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Figure 5.3: East Vertical Slats for All Events, Before and After Gain Correction
This is all of the events for the East vertical slats. The left histogram shows the slat-by-slat sum of the ADC
counts for all events after they have been corrected for their pedestals. The right histogram is the sum of all of
the events after pedestal subtraction and gain correction.

N

To illustrate the idea of pedestal and gain correction further, part of a single event will
be examined. Figure 5.4 shows the progression through the corrections to the data from the
East vertical slats for a single event. The left histogram shows the raw ADC counts for each
slat, the middle histogram shows the ADC counts after the pedestal values have been
subtracted, and the right histogram shows the ADC counts corrected for both the pedestal and

the gain factor.
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Figure 5.4: Progression of Corrections for One Event for the East Vertical Slats
The top left histogram shows the raw ADC signal for the East vertical slats for one event. The top right
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histogram is the new ADC count values for the data given in the first histogram after subtracting the pedestal
values. The final ADC count of the data of the slats after subtracting the pedestals and correcting for the gain is
given in the bottom histogram.

Table 5.1 summarizes the corrections made to the raw ADC count distribution for the East

vertical slats for the event shown in Figure 5.4.

Slat Uncorrected Pedestal

#

S o o WDN R

The first column keeps track of the slats as they appear in the histograms going from left to right. The

ADC Count

28
58
69
68
41
38
35

East Vertical Slats

(ADC

counts)

B_ow bbb wo R

2.

.865
.479
.765
.214
.294
.125
780

Pedestal- Gain

subtracted Factor

ADC Count
26.135 0.989
52.521 1.148
65.235 1.491
65.716 1.183
37.706 1.261
33.875 1.220
32.220 1.579

Pedestal-
subtracted
and gain-
corrected
ADC Count

26.
45.
43.
55.
29.
27.
20.

457
750
753
610
902
766
405

Table 5.1: Progression of Corrections for One Event for the East Vertical Slats

uncorrected ADC counts appear in the second column. The third column gives the value of the pedestals for
each slat for this event. The forth column gives the new ADC count after the pedestals have been subtracted.
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Column five lists the gain factors for each slat. The last column shows the final ADC count for the East vertical
slats after they have been corrected for the pedestal and gain.

The corrected data is ready for analysis. The criteria use to select data for this study

is discussed in Chapter 6. The analysis of the data is presented in Chapter 7.
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Chapter 6

Data Selection
6.1 Selecting Events Consistent with Giant Dipole Resonance (GDR) Decay

The excited mutual giant dipole resonance states can be produced in ultra-peripheral
collisions at RHIC. The decay products of the GDR state are one neutron from each of
nuclei, which are detected in each of the ZDCs. There are no other particles. This chapter
will outline how events with these characteristics are selected.

6.1.1 Selecting Events with a Single Neutron in Each ZDC

The selection of events with a single neutron in each ZDC is based on the amplitude
of the ZDC unattenuated ADC sum. Each neutron leaves some energy in the ZDC. Two
neutrons should leave twice the energy as one neutron, on average. This means that there
should be peaks in the ZDC energy spectrum at integer multiples of the average of the energy
left by one neutron [37]. There are two clear peaks in the West ZDC unattenuated signal.
This signal is fitted with the sum of three Gaussians, corresponding to the one, two and three
neutron peaks. The third Gaussian is really fitting the tail of events with greater than two

neutrons. Figure 6.1 shows the West ZDC unattenuated signal with this fit.
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Figure 6.1: West ZDC Unattenuated Signal
This shows the unattenuated ADC sum in the West ZDC for all events. The green Gaussian fits the one
neutron peak. The blue Gaussian fits the two neutron peak, and the yellow Gaussian ideally fits the multiple-
neutron tail of the distribution. The black fit line is the sum of all three Gaussians. The red line shows where
the cut was made to keep events with only one neutron, which is twice the width above the peak. Events to the
left of the red line are kept.

The first Gaussian is centered about 24 ADC counts; the width of the fit is about 8
ADC counts. To select events with only one neutron, only those events whose ZDC signal
falls within two standard deviations of the center of the one neutron peak are kept. Events
with an ADC sum of less than 40 were kept for the West ZDC unattenuated signal. The red
line in Figure 6.1 shows where the cut was made in West ZDC. This cut keeps nearly all of
the events that are bounded by the green Gaussian.

The single and double neutron peaks can be easily seen in the West ZDC ADC signal.
The left histogram in Figure 6.2 shows the East ZDC unattenuated ADC sum for all events.
In the East, there is a large peak at an ADC sum of zero. Above that, another peak can be
seen, but separate peaks for the increasing numbers of neutrons cannot be clearly
distinguished. To get a closer look, the events with an ADC sum of zero are excluded; this is
shown in the right histogram of Figure 6.2. Only one peak can still be seen. The peak in the
East ZDC is wider than the in the West, and the ADC sum about which the peak is centered

1s shifted to a lower number. The differences seen between the East and West ZDC
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unattenuated ADC sums can be attributed to calibration problems of the hardware. The ADC
sum has drifted low and part of the I-neturon peak no longer makes it over the threshold.
The one neutron events that are kept merge into the two neutron peak, creating a wider peak.
This makes selecting events with precisely one neutron more difficult. The first Gaussian is
centered about 19 ADC counts; the width of the fit is about 6 ADC counts. For the East ZDC
unattenuated signal, events that had an ADC sum greater than zero and less than 31 ADC
counts were kept. The value 31 was found in the same way that the value 40 was found in
the West: the first peak was assumed to be the 1-neutron peak, it was fit with a Gaussian and
31 ADC counts are two standard deviations above the center of the first peak. There is
significant 2-neutron contamination in this peak. A more accurate way to fit the distribution
may be to force the second Gaussian to be centered about an ADC sum that is twice as large
as the center of the 1-neutron peak, since two neutrons should have an ADC about twice that

of one neutron.
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Figure 6.2: East ZDC Unattenuated Signal with and without the Zero Bin Filled
The left histogram shows the unattenuated ADC sum for all of the events filled to the East ZDC
superimposed with a 3-Gaussian fit. The right histogram shows the same data with the zero bin omitted. The
Gaussians have the same meaning that they had in Figure 6.1. The red line shows where the cut was made to
keep events with only one neutron, which is twice the width above the peak. Events to the left of the red line
are kept

33



In an attempt to eliminate the contamination from events with two neutrons in the
East ZDC, the total number of contiguous SMD slats with an ADC count greater than one
was examined. As a reference, the slats in the West SMD were first examined, since the 1
and 2-neutron peaks can be separated there. Figure 6.3 shows the distribution of the number
of contiguous slats with a signal in the West ZDC SMD for events with one neutron. This

distribution peaks around one or two slats and then steadily drops off.
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Figure 6.3: Number of Contiguous Slats with ADC Counts > 1 in West for 1 Neutron
The left histogram shows the number of consecutive vertical slats in the West ZDC SMD that have an ADC
count greater than one. The right histogram shows the number of consecutive horizontal slats in the West ZDC
SMD that have an ADC count greater than one. Only events with a single neutron are included in these plots.
Events to the left of the red lines are kept for further analysis.

Figure 6.4 shows the same distribution for events containing two neutrons (ZDC
unattenuated ADC sum between 40 and 75 ADC). For the two neutron events, the

distribution peaks around five slats.
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Figure 6.4: Number of Contiguous Slats with ADC Counts > 1 in West for 2 Neutrons
The left histogram shows the number of consecutive vertical slats in the West ZDC SMD that have an ADC
count greater than one. The right histogram shows the number of consecutive horizontal slats in the West ZDC
SMD that have an ADC count greater than one. Only events with two neutrons are included in these plots.
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Figure 6.5 shows the same distribution for events with more than two neutrons (ZDC
unattenuated ADC sum greater than 75 ADC counts). About eighty percent of the time all of

the slats are lit up for events with three or more neutrons.
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Figure 6.5: Number of Contiguous Slats with ADC Counts > 1 in West for > 3 Neutrons
The left histogram shows the number of consecutive vertical slats in the West ZDC SMD that have an ADC
count greater than one. The right histogram shows the number of consecutive horizontal slats in the West ZDC
SMD that have an ADC count greater than one. Only events with three or more neutrons are included in these
plots.

Knowing how the events behave in the West ZDC SMD, where the 1-neutron peak is
clearly defined, will help remove part of the multiple neutron contamination in the East ZDC
SMD. Events can be selected in the East that have the same behavior as in the West. Figure
6.6 shows the total number of slats in a row that are lit up with an ADC greater than one for

the East ZDC SMD, for the 1-neutron peak.
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Figure 6.6: Number of Slats with ADC Counts Greater > 1 in a Row East
The left histogram shows the number of consecutive slats for the East vertical slats that have an ADC count
greater than one. The right histogram shows the number of consecutive slats for the East horizontal slats that
have an ADC count greater than one. Events to the left of the red lines kept. There are a significantly larger
number of events with all of the slats lit up in the East ZDC SMD for both the vertical and horizontal slats. This
seems to be from events with two or more neutrons.
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There is an obvious difference between the histograms in Figure 6.3 and 6.6. There are very
few 1-neutron events in the West ZDC SMD that have all the slats lit up. In the East ZDC
SMD, many events have all of the slats filled. Based on what we observed in the West ZDC
SMD, it is reasonable to think that events with all of the slats in the East ZDC SMD lit up
contain at least three neutrons. Therefore, to reduce the multiple neutron contamination, only
events with at most one less than the maximum number of contiguous slats lit up are kept.
6.1.2 Selecting Events that Emit No Charged Particles

Once events with a single neutron in each ZDC have been selected, it necessary to
make sure that the neutrons were the only byproducts of the collision. It is therefore essential
to select events with a very low multiplicity in the Time Projection Chamber. Tracks in the
Time Projection Chamber are divided into two types: global and primary.

A primary track is left by a charged particle that originates from an identified central
vertex. A vertex is defined by having two or more tracks that can be extrapolated back to a
common origin. A central vertex is a vertex near the center of the detector.

Global tracks are all tracks in the detector left by charged particles, including the
primary tracks. The tracks that are not primary tracks can come from several sources. They
can be from a secondary vertex, which can be created by a neutral particle decaying into a
pair of oppositely charged particles. This will be away from the center of the detector, since
the neutral particle would have traveled a short distance. Another source of global tracks are
events taken too quickly in succession of the previous event. In this case, part of the
information from the previous event may still be in the detector. These tracks would have
had time to drift away from the center of the detector. An additional way to create a global

track is through the beam interacting with gas in the beam pipe and creating particles. While
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the beam line is a vacuum, it is imperfect. This type of global track could appear anywhere
in the detector. And the last way to create a global track is for a charged cosmic ray to pass
through the detector. A cosmic ray will leave a straight track in the detector; it can pass
through the detector anywhere, not just at the center.

Physics dictates that, for the lowest mode of GDR neutron decay, there must be
exactly zero primary tracks. So for this analysis, a cut was made that rejected all events with
any primary tracks in the Time Projection Chamber.

The number of global tracks that should be allowed in an event is less clear. The
most ideal situation would be to reject all events with any global tracks. This would give the
most pure signal. However, this greatly reduces the statistics, and there were already very
few events. To increase statistics, events with 5 or fewer global tracks are kept. Cosmic rays
leave only a few global tracks in the TPC and do not deposit neutrons in the ZDC; this would
not affect the signal for a giant dipole resonance event. On the other hand, events with lots of
global tracks left over from a previous event increase the likelihood that the neutrons might
be from a non-giant dipole resonance event. Figure 6.7 shows the distribution of the number
of global tracks for all of the events that meet the one neutron criteria. About one third of the
total events have five or fewer global tracks; these are the events that are kept. In the desire

to get a clean signal, events with fewer global tracks should be more reliable.
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Figure 6.7: Number of Global Tracks
This shows the total number of global tracks for all events that meet the one neutron cut
simultaneously in both the East and West ZDC and also contain zero primary tracks. Left of the red line are the
events kept for further analysis. This is about 1/3 of the total number of events.
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6.1.3 Signal of Slats Compared to Shifting of the Pedestal

The values of the pedestals can vary over time. To know how to interpret the signal
that is seen in the ZDC SMD, it is important to understand the pedestal shifts and how this
may affect the signal of ZDC SMD. If the pedestal drifts greatly from run to run, then the
values at the end of the previous run might not be accurate.

To determine how much variation there is in the pedestals, the mean deviation of the
pedestal for each of the slats was considered. The RMS deviation of the pedestals for each of

the slats is plotted in Figure 6.8.
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Figure 6.8: Mean Deviation of Pedestal Subtraction for Each Slat
This is a plot of the RMS deviation from the mean of the pedestals for each slat of the ZDC SMD.
Pedestals vary over time, if there is little variation in all of the pedestals then the events take between
measurements of the pedestals will still be fairly close to the pervious pedestal values.

For the most part, the RMS deviations for the pedestal values were much less than one ADC
count; so there was little variation in the pedestals.

Events where the highest ADC count on any slat was less than one ADC count were
rejected. Figure 6.9 shows the peak values separately for the vertical and horizontal slats for
both the East and West ZDC SMDs. Events to the left of the red lines had peak values of
less than one ADC count. This eliminates events whose signals are close to the size of the

variation in the pedestals.
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Figure 6.9: Value of the Peak ADC count for the Horizontal and Vertical Slats
Each of these histograms shows the largest ADC count for each set of slats for each event. The top plots are for
the East ZDC SMD, while the bottom plots are for the West ZDC SMD. For both the East and West the left
hand plots are the vertical slats. The right hand plots are the horizontal slats. Below one ADC count, the signal
seen in the ZDC SMDs is close to the variation in the pedestal value and is thus rejected.

6.2 Selecting Events with Accurately Located Neutrons

The neutron is located in the xy plane of the ZDC SMD by looking at the ADC
distribution separately in the horizontal and vertical slats. The peak of the distribution along
the vertical slats gives the location of the neutron along the x-axis of the ZDC SMD. The
peak of the distribution along the horizontal slats gives the location of the neutron along the
y-axis of the ZDC SMD. The simplest method would be to just take location of the peak slat
as the location of the neutron. However, this is not advantageous since the slats have a
significant width. The neutron can be more precisely located. For example, if a neutron hit
the ZDC SMD exactly between two slats there should be an equal amount of energy

deposited in both slats. By taking the mean, a more accurate location is given.
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6.2.1 Locating the Neutron

The mean of the ADC distribution along the x (vertical) and y (horizontal) axes were
used to find the location of the neutron. Events that have a peak distributed over three or
more slats were the primary focus for determining the peak location, however events with
two slats were also allowed. For events with an ADC signal in three or more slats, the peak
slat and the two slats on either side were used. The mean of the ADC distribution, over these
three slats only, was taken as the best estimate of the location of the neutron along one axis.
If an event only had two slats lit up, or the peak slat was on an edge the detector, then the
averaging only included the peak and the one adjacent slat.

Using the mean of the two to three slats about the peak was chosen as the method to
locate the neutrons since it was simpler than other considered methods. The mean of all the
slats could have been used, since the signal is distributed across the surface of the ZDC
SMD. However, if there is noise in other slats then this could shift the location of the mean.
In addition, if there is more than one peak slat or a high sum of ADC counts for all of the
slats there could be more than one neutron in the ZDC. For this reason, the mean position,
averaged over only those two or three slats around the peak is used to find the neutron.

Another method of locating the neutron that we considered was to fit the whole range
or a sub-range of the ADC distribution with a Gaussian. The peak of the fit would have been
the location of the neutron. The Gaussian’s % could also be used to determine the quality of
the peak. However, the y* quantity was difficult to interpret, due to the low number of bins
and the low values in the bins. The fits were not very good, and they gave about the same
values for the neutron location as the mean over the same range. Therefore this method was

not pursued.
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If events that deposit a single neutron in each ZDC have been successfully selected, a
clear peak should be seen in the distribution of each set of slats. However, this is not always
the case. In many cases there is either more than one peak or no clear peak at all, just a
rather flat distribution. In these events, the location of a neutron cannot be accurately
pinpointed.

It is necessary to select events where the neutron can be accurately located. There
should be one clear peak, where the peak slat is surrounded by slats with lower ADC counts.
The peak ADC count should also be noticeably greater than the average ADC count, so that
the event is not flat. To more accurately locate the neutron, there should ideally be more than
one slat with an ADC signal. With more than one slat lit up, the signal is more reliable thus
reducing noise in the signal.

6.2.2 Eliminating Events with Flat distributions of ADC Counts

The peak-to-mean ratio is found by dividing the ADC count of the peak slat by the
mean ADC count of all of the slats for a given distribution. Figure 6.10 shows the
distributions for the peak-to-mean ratios separately for the horizontal and vertical slats for

both the East and West ZDC SMDs.
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Figure 6.10: Peak to Mean ADC Counts Ratio
The top plots show the ratio of peak to mean ADC values for the East ZDC SMD. The bottom plots are the
peak to mean ADC values for the West ZDC SMD. The left plots show the vertical slats and the ones on the
right show the horizontal slats. The events between the red lines are kept.

If the ADC distribution is flat, the peak-to-mean ratio will have a value of 1. If there is only
one slat filled, the peak-to-mean ratio will have either a value of 7 (for the vertical slats) or a
value of 8 (for the horizontal slats). Events with a peak-to-mean ratio greater than 7 for the
vertical, or 8 for the horizontal, are caused by having several slats with negative ADC values
after pedestal and gain corrections. It is desired that the peak-to-mean ratio be greater than 1
since there is no clear neutron location in a flat distribution. For a peak-to-mean ratio above
1.8, peaks are readily apparent in a visual inspection. The peak-to-mean ratio should also be
less that 7 or 8, since having more than one slat hit will give a better location for the neutron.
In Figure 6.10, the regions bounded by the red lines are the events that are kept by the cut on
The lower limit that is kept is the same for both vertical and

the peak-to-mean ratio.

horizontal slats, which is 1.8. The upper limit is 7 for the vertical slats and 8 for the
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horizontal slats. Figure 6.11 shows the type of event that the peak to mean ADC counts cut

eliminates.
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Figure 6.11: Peak to Mean ADC Counts Cut
This shows the ADC distribution in the horizontal slats in the East ZDC SMD for a typical event with a peak to
mean ratio less than 1.8. It is a rather flat distribution with a peak to mean ratio of 1.6, and is thus rejected by
this cut.

6.2.3 Selecting Events with a Peak Containing At Least Two Slats
It was required that at least one of the slats on either side of the peak slat have an
ADC count that is greater than the mean ADC count. This eliminates events that look like

the one shown in Figure 6.12; its peak is really only one slat wide, and therefore this could be

noise.
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Figure 6.12: Additional Contiguous Slat with Mean ADC Counts Cut
This is an ADC distribution of the vertical slats in the East ZDC SMD for a typical event where the slats
adjacent to the peak slat have an ADC value less than the mean ADC count of the slats.
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6.2.4 Selecting Well Defined Peaks in the Sets of Slats

It is also required that if there were three or more contiguous slats with an ADC
signal, that the peak slat be surrounded by slats with a signal greater than zero. If the peak
was one of the slats on the end of the detector, then it is required only that the adjacent slat
have had an ADC count greater than the mean of the ADC counts, like the two slat case
discussed in Section 6.2.3. Figure 6.13 shows an event that is rejected by this cut. If the
peak is surrounded by slats that have a signal, the mean of the distribution should give a

better idea of where the neutron is located.
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Figure 6.13: Surrounding Slats Greater than Zero
This is an ADC distribution for the vertical slats in the East ZDC SMD for a typical event where while there are
multiple slats lit up but not all of the slats about the peak slat are greater than zero. This weighs the location of
the neutron away from the peak slat and makes it a less reliable location, when using the mean to locate the
neutron.

6.2.5 Selecting Events with the Mean of the ADC Distribution near the Peak Slat

The final cut looks at the separation between the location of the slat with the peak
ADC value and the mean of the ADC distribution. If the peak slat and the mean of the slats
are too far apart, using the mean of the distribution is not an accurate method for determining
the location of the neutron. Figure 6.14 shows the distribution of this separation for

horizontal and vertical slats for both the East and West ZDC SMDs.
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Figure 6.14: Difference Between the Location of the Peak and the Mean Position
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The top plots show the difference between the location of the peak slat and the mean for the x (left) and y (right)
position for the East ZDC SMD. The bottom plots show the same thing for the West ZDC SMD. Events that
have a large difference between the peak value of the slats and the mean value of the slats are rejected. The
events that have less than 1.25 times the value of a slat width are kept, which are events to the left of the red

lines.

The value for this cut was chosen to be 1.25 times the separation distance between slats. For

the vertical slats, this was 1.25%(1.50 cm) = 1.88 cm. For the horizontal slats, it was

1.25*((2/N2) cm) = 1.77 cm. Events that are to the left of the red lines in Figure 6.14 are

kept. Figure 6.15 shows the type of event that this cut rejects.
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Figure 6.15: Difference between the Peak and the Mean Cut
This shows the distribution of ADC counts for the horizontal slats of the East ZDC SMD. For this event there,
is a fairly clear peak but the mean of the filled slats is not near the actual peak. The location of the neutron is
not clearly defined and so this event is rejected.

The remaining events have fairly clear peaks upon visual inspection. This means the
location of the neutron should be accurately determined. From the distribution of the neutron
locations, the beam center location can be found. The process of finding the beam center
location, as well as the process of calculating the angles ®@;, ®, and A®, will be described in

Chapter 7.
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Chapter 7
Analysis

Chapter 2 discussed the theory that predicts the angular correlation of neutrons
emitted from mutual giant dipole resonance excitation. This chapter will explain the analysis
of the data used to study the angular correlation, after events with well-located neutrons have
been selected. In order to explore the predicted angular correlation, the beam center location
must be determined.

7.1 Locating the Beam Center Location

The collisions happen near the center of the detector. All particles radiate outward
from the location of the collision. The beam center location is defined in the plane
perpendicular to the beam. The beam center should be located at (0,0) in the STAR
coordinate system, but the beam has a finite radius and there is some drift in the beam from
the center of the detector. However, the beam center location should not drift substantially
during a run. The neutrons in the ZDC should be evenly distributed about the beam center
location. By looking at many neutrons in the ZDC SMD, the location of the beam center can
be found.

To find the beam center location, an x-y scatter plot was created of the locations of all
the neutrons from the ultra-peripheral collision events with one clearly defined neutron in the
ZDC SMD. Figure 7.1 shows the spatial distribution of neutrons for both the East and West
ZDC SMDs. The origin of the coordinate system in each of the ZDC SMD’s is near the
lower left hand corner of the detector, as shown in Figure 4.8. The mean x and y values from
this plot represent the location of the beam center. The beam center location is (4.6 cm, 5.1

cm) in the East ZDC SMD and (4.1 cm, 4.7 cm) in the West ZDC SMD. Once the beam
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center location is known, it will become the new origin about which the angles ®, and @,

will be measured.
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Figure 7.1: Location of Neutrons in ZDC SMD
These are scatter plots of neutrons in 1-neutron events with a well-defined peak. The left plot is for the East
ZDC SMD. The right plot is for the West ZDC SMD. The beam center location in each ZDC SMD is given by
the mean x and y values of the scatter plot.
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7.2 Calculating ®; and @,

The angles for the neutrons emitted from the excited giant dipole resonance state need
to be calculated to explore the expected angular correlation. Figure 7.2 shows the location of
the neutrons in two coordinate systems. In the STAR coordinate system, the x-axis points
South. In the coordinate system of the colliding nuclei, the x-axis points from one nucleus to
the other at their point of closest approach. The two coordinate systems share the same z-
axis, which is parallel to the beam line. The azimuthal angles measured in the coordinate
system of the colliding nuclei, ¢, and ¢,, are shown in orange. The impact parameter cannot
be measured, which means ¢ ; and ¢ ; cannot be directly measured. This coordinate system
will be different for each collision. The angles measured experimentally in the detector with
respect to the STAR coordinate system, ®; and ®,, are shown in black. The STAR

coordinate system is fixed. A® is defined as @, - ®,. To make things clearer, from here on
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out @; will be associated with the East ZDC SMD and ®, will correspond to the West. The
two coordinate systems differ only by a rotation about the z-axis, so the quantity of interest in

this work, A®, is the same in both coordinate systems.

¥ STAR

Figure 7.2: View of an Ultra-Peripheral Collision with GDR looking East Along the
Beam Line

This is a view of an ultra-peripheral collision with mutual GDR excitation looking East along the beam
line. The two white circles represent the ions traveling along the beam line, which is the z-axis. The z-axis
points out of the page for both the coordinate systems in this figure. The red dots represent the emitted
neutrons. In the coordinate system of the nuclei the x-axis is defined to lie along the impact parameter, b. The
angles in this coordinate system are denoted with orange labels. This coordinate system is different for each
collision. The angles in the STAR coordinate system are denoted by the black angles. The STAR coordinate
system is fixed.

From the location of the neutrons (x,y) in the ZDC SMD, and the beam center
location (Xo,yo), the black angles ®; and @, can be calculated. Figure 7.3 shows the angles
superimposed over a sketch of the ZDC SMD slats. Each ZDC SMD’s slats are numbered,
starting in the lower left corner, if you are facing the individual ZDC SMD with your back to
the interaction point. The Figure 7.3 shows the location of the numbered slats in the STAR

coordinate system.
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Figure 7.3: East and West ZDC-SMD slats and angles
The left sketch shows a neutron in the East ZDC SMD. STAR'’s internal numbering scheme for the horizontal
and vertical slats is shown. The right sketch shows a neutron in the West ZDC SMD. Each angle is shown in
the STAR coordinate system. The beam center location is denoted by the point (Xo,y), which is where the z-
axis intersects this plane. The location of the neutron is denoted by (x,y).

Figure 7.4 shows the setup that is used to calculate the angles. The ZDC SMD is split into
four quadrants about the beam center location. The location of the neutron in the STAR
coordinate system is (X,Y). The locations of the neutron and beam center in the coordinate

system of the ZDC SDM are (x,y) and (Xo,Yo), respectively.
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Figure 7.4: Angle calculation for the East and West ZDC-SMD

This is a figure illustrating how the angles @ are calculated. The top right panel shows the process for a neutron
located in quadrant I. The top left panel shows this for a neutron in quadrant II. The bottom right panel shows
a neutron in quadrant III. And the last panel shows the angle for a neutron in quadrant I'V.

The location of the neutron in the STAR coordinate system (X, Y) is calculated by
X=X-Xp (6.1)
Y=y-Yo (6.2)
The values X and Y form two sides of a triangle, as shown in Figure 7.4. Using the
arctangent the angle between the two sides of the triangle, a, can be found:
a = |arctan(Y/X)|. (6.3)
This angle is shown in the four different quadrants seen in Figure 7.4. It should be noted that
this angle is only equal to ® in quadrant I. In quadrant II the angle ® equals = — a, in

quadrant III ® equals & + 0, and finally in quadrant IV ® equals 2rt — a.
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7.3 Calculating A®

The values for @, and @, range from 0 to 2n. A® = @, - @,, and has a range from -2n
to 2n. The negative angles have positive equivalents, as seen in Figure 7.5. The negative
angles are converted to positive angles by the addition of 2x. This makes all the values of
A® positive. This new distribution will be expressed as A®Dy.-,;. Then the distribution is
reflected about . This is done by subtracting values of A®y.-», that are greater than n from
the quantity 2n. This can be done because it should not matter in which order @, and @, are
subtracted from each other. For example if ®; = 10° and ®, = 20°, then A® = ®; - O, =-10°.
When -10° is made positive it becomes 350° by adding 2n. Then when 350° is reflected
about 7 it becomes 10°, which is what it would have been if the angles had been subtracted in
the opposite order. This results in a final distribution for A® that ranges from 0 to w. This

distribution will be expressed as ADg.>.

-371/2
/2

- T 0,2n 0,-2m

3n/2
-t/2

Figure 7.5: Distribution of Angles about the unit circle
This show how the negative angles have positive equivalent angles. The positive angles go clockwise (red).
The negative angles go counter-clockwise (blue).

7.4 Simulation
To verify the implementation of the algorithms used for calculating A®, a simple

simulation was performed. 100,000 events were generated, each with random values for the
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x and y location of the neutron in each ZDC SMD. The distributions of x and y locations are
shown in Figure 7.6. Each distribution is flat, as expected, since the numbers are randomly

distributed along the range of the ZDC SMD.
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Figure 7.6: 100,000 Random Events for the x and y Locations of the Neutrons
The top two histograms show the x (left) and y (right) distributions for the 100,000 simulated events for the East
ZDC SMD. The bottom histograms are the simulated events for the West ZDC SMD.

Figure 7.7 shows the distribution for the angles ®; and ®, calculated from the
randomly generated neutron location. The distributions for the angles ®; and ®, are not flat.
This is because the ZDC SMD is a rectangle rather than a circle. There are more events near
the corners of the detector due to random events being uniformly distributed across the
surface of the ZDC SMD. This leads to the four spikes seen near, /4, 3n/4, 5Sn/4 and 7n/4,
which point from the beam center to the four corners of the ZDC SMD. The peaks in ®; and
®, are not equal because the beam center location used to find these values was not at the

geometric center of the detector.
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Figure 7.7: Angles ®; and @, for the 100,000 Random Events
Angular distribution of neutrons in the East (left) and West (right) ZDC SMD. The peaks are located at angles
that point toward the corners of the rectangular detector.

To eliminate this structure in the ® distribution a radial cut is made, which will be referred to

as the outer radius cut. The radius for this cut is determined based on the shortest distance

from the beam center location to an edge of the detector. This creates the largest circle that

can be completely inscribed in the ZDC SMD. Only the events where the neutron falls

within this circle will be analyzed. This causes the x and y distributions of the neutrons to no

longer be flat, since events in the corners are rejected. The remaining neutrons’ x and y

distributions are shown in Figure 7.8.
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Figure 7.8: x and y Distributions of the random neutrons
The top two histograms show the x (left) and y (right) distributions of the neutrons in the East ZDC SMD that
satisfy the outer radial cut. The bottom histograms are the remaining events for the West ZDC SMD.
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After the radial cut, the angular distributions are now flat, as seen in Figure 7.9
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Figure 7.9: Angles ®@; and ®; for the Remaining Circumscribed in the ZDC SMD
These are the angular distributions of the neutrons in the East (left) and West (right) ZDC SMD that satisfy the
outer radial cut. The distributions are uniform as is expected.

The angular correlation, A®, is shown below in Figure 7.10. The upper left
histogram shows delta phi over its natural range from -2n to 2n. The negative angles have

positive equivalents as shown in Figure 7.5. In the upper right histogram, the range has been

decreased to 0 to 2m, by adding 2= to all of the negative numbers. The distribution is now
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flattened. In the bottom histogram, the range of the distribution has been decreased even
further to 0 to m by reflecting about . This was done by subtracting the values that are
greater than m from 2n. This gives the statistics a smaller range, which should make a pattern

in the distribution easier to see.
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Figure 7.10: A® of the Random Neutrons
The top left histogram is A® ranging from -2z to 2n. The top right histogram is a shift of part of the events in
AO® resulting in ADg..y, ranging from 0 to 2n. The bottom histogram is a reflection of events greater than n in
AD -, resulting in A -, ranging from 0 to 7.

For randomly located neutrons, there should be no angular correlation. This is, in
fact, what is observed in the flatness of the Ad.-, distribution. It therefore is reasonable to
believe that the algorithms used to calculate @, ®, and Ady.-, are correct. The code can
now be used on the data to measure the angular correlation. Beginning where the data
selection chapter left off, the radial cuts are now performed on the selected data.

7.5 Eliminating Events with a Large Uncertainty in ®; and ®;
The closer to the beam center the neutron is, the less reliably the angle can be known.

Small changes in position near the beam center can have a great effect on the angle
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measured. This is shown with an example in Table 6.1. The values X and Y are used to
determine the distance of the neutron relative to the beam center location. The angle is kept
the same by having X and Y increase by the same amount. These points all lie at a 45° angle,
with varying radii. The last column is the uncertainty in the angle ® propagated from the
uncertainty in the measurement of the location of the neutron along x and y. The uncertainty
in the location of the neutron is estimated to be 1/3 of the width of a slat, or 0.50 cm for x and
0.47 cm for y. The uncertainty in the beam center location was approximated by how much
it varied with different cuts and methods of locating the neutrons. The location of the beam
center is known to within about 0.2 cm for both the x and y locations in the ZDC SMD.
Propagating the error in the location of neutron and the beam center location gives an
uncertainty of 0.54 cm for X and 0.51 cm for Y. At a radius of 0.71 cm, the uncertainty in
the angle is + 0.74 radians. At a radius of 2.0 cm the uncertainty in the angle is about + 0.27
radians. It might be desirable to have a larger radius but the neutrons are only going to

spread out from the beam center location about 2.5 cm, as stated in Chapter 4.

Radius ®=acrtan(X/Y) 3D = (1/(Y*+X*))V(X*0.51cm)* +(Y*0.54cm)* )
X+0.54 cm | Y£0.51 cm (cm) (rad) (rad)
0.50 0.50 0.71 0.79 0.74
1.00 1.00 1.41 0.79 0.37
1.50 1.50 2.12 0.79 0.25
2.00 2.00 2.83 0.79 0.19
2.50 2.50 3.54 0.79 0.15
3.00 3.00 4.24 0.79 0.12
3.50 3.50 4.95 0.79 0.11
4.00 4.00 5.66 0.79 0.09
4.50 4.50 6.36 0.79 0.08
5.00 5.00 7.07 0.79 0.07

Table 7.1: Angle Dependency on Radius
The first and second column are the distance in the x and y direction from the beam center. The third column is
the radial distance from the beam center. The fourth column is the angle from the +x axis. The last column is
the uncertainty in the angle.
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A circular cut will be made about the beam center location. This is to remove the
events close to the beam center that have more uncertainty in their angles. Choosing the size
of the circle involves a trade-off, since improving resolution in ® comes at the expense of
losing statistics. At the absolute minimum, it is reasonable to want to remove at least one
complete pixel created by the overlap of a horizontal and a vertical slat, as the inner radial
cut. The pixel has sides of width 1.5 cm and a height of 22 cm. The radius that will
completely circumscribe an area the size of one pixel in the ZDC SMD is 1.03 cm. An inner
radial cut of 1.03 cm leaves more statistics than a radius of 2.0 cm. The uncertainty in the
angle is about + 0.53 at a radius of 1.03 cm compared to about + 0.27 at a radius of 2.0 cm.
To begin with, the smaller 1.03 cm radial cut will be addressed, since it has more statistics.
Then the results of using the 2.0 cm radial cut will be presented.

7.6 Implementing the Radial Cuts to the Data

The ZDC SMDs are 10.50 cm by 11.31 cm; the layout of the slats was shown in
Figure 4.8. The beam center location for the East ZDC SMD is (4.6 cm, 5.1 cm) and for the
West ZDC SMD it is (4.1 cm, 4.7 cm). This gives the radius for the outer radius cut of 4.6
cm for the East ZDC SMD and 4.3 cm for the West ZDC SMD. Figure 7.11 shows the radial
distribution away from the beam center location for the events in both the East and West

ZDC SMDs. The region enclosed by the red lines shows the events kept by the radial cuts.
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Figure 7.11: East and West Radial Distributions of the Data
The radial distribution of neutrons about the beam center for the East (left), and West (right) ZDC SMDs.
Events that are bracketed by the red lines are kept. Events that are on the left are too close the beam center and
events that are on the far right of these plots are events with neutrons in the corners.

Figure 7.12 shows the scatter plots of the neutrons in the East and West ZDC SMDs, after the

radial cuts.
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Figure 7.12: Location of Neutrons in ZDC SMD after Radial Cuts
These scatter plots show the location of the neutrons remaining after the radial cuts in the ZDC SMDs: East
(left) and West (right). The inner radial cut removes neutrons that are too close to the beam center, while the
outer radial cut removes neutrons in the corners of the detectors.

7.7 Plotting ®, ®; and ADy,
The remaining events that meet the radial selections in both ZDC SMDs are used to
measure the angular correlation in the emitted neutrons. Figure 7.13 shows the @,

distribution for the East ZDC SMD, and Figure 7.13 shows the @, distribution for West ZDC

SMD. The beam center location was determined before the outer radial cut, with all of the
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previous cuts being implemented, as discussed in Section 7.1. It is to be expected that, if
there are not many events, removing some can cause a slight shifting in the mean location of
the distribution. This is seen in the fact that after the radial cuts are taken the ® angles do not

have a mean of exactly .
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Figure 7.13: @ Distributions for East and West ZDC SMD
The left plot is of the @ distribution for neutrons in the East ZDC SMD. The right plot is of the ® distribution
for neutrons in the West ZDC SMD. The plots are generated after all cuts, but the radial cuts are applied
separately, which is why they do not have the same number of events.

Finally, the angular correlation, A®.>, is calculated for the events that meet all of the
cuts simultaneously in both the East and West ZDC SMDs, with an inner radial cut of 1.03

cm. The angular correlation is shown in Figure 7.14.
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Figure 7.14: A®_, with inner radius 1.03 cm
This is the distribution of A®, .., for the inner radius of 1.03 cm. There are not many events in this plot and the
distribution is fairly flat. The error bars in this plot are only statistical.
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There are only 118 events, and the plot of A®¢., is flat within the statistics. With these

statistics, it cannot be concluded that whether the predicted angular correlation is true or not.

Increasing the inner radial cut to 2.0 cm reduces the uncertainty in the angles, but also

drastically reduces the number of events. With this cut, there are only 12 events remaining,

as shown in Figure 7.15.
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Figure 7.15: A®,.>, with inner radius 2.0 cm

e I- v
1.5

Radians

2

This is the distribution of A®,_., with an inner radial cut of 2.0 cm. There are almost no events in this plot. The

error bars in this plot are only statistical.

More statistics would allow for more restrictive cuts for a better quality signal.

The next chapter will summarize this analysis. It will also discuss what can be done

to improve the results.
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Chapter 8
Conclusions

This thesis examined the 2004 Au-Au data taken at RHIC with the mb-zdc-nt trigger
of the STAR detector. Events with a single neutron in each ZDC were selected to be
examined for the angular correlation predicted to come about due to mutual excitation of
giant dipole resonance states. The ZDC SMDs were used to locate the neutrons in the
transverse plane, and to measure their angles in that plane. The angles were used to calculate
the quantity A®. There were few events to start with, and the requirement that the neutrons
be adequately located in all four sets of the slats in the ZDC SMD left very few events to
analyze. There is not enough data to draw any conclusions about the shape of the angular
distribution A®. Table 8.1 summarizes how the cuts affect the statistics, as they are

consecutively added in.

Cut Added # of Events
Remaining

Before any cuts 63,908

single neutron in each ZDC 13,103

One less than maximum number of slats 7,093

Primary tracks = 0 6,753

Global Tracks <=5 3,046

ADC Peak >=1 2,079

1.80 < Peak to Mean Occupancy > 7 or 8 1535

One Contiguous Slat > Mean Occupancy 740

Contiguous Slats > 0 426

Distance Between Peak and Mean < 1.25*Slat | 300

Outer Radial 297

Inner Radial cut >=1.03 cm 118

Inner Radial cut >=2.0 cm 12

Table 8.1: The Number of Events after Subsequent Cuts

As the number of cuts increases the number of events left swiftly decrease.

Running the analysis code while progressively adding in the cuts drastically reduced the

number of remaining events.
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Because of the low statistics, there is little that can be concluded from this data. A
larger dataset would be necessary to truly study the giant dipole resonance effect in ultra-
peripheral collisions.

One way to improve the statistics is for the ZDC signal to be properly configured so
that the single neutron peak is not cut off by problems in the threshold of the ZDC.
However, for the events with zero ADC counts in the unattenuated East ZDC signal, there
were still non-zero values in the ZDC SMD for the 200 GeV Au-Au 2004 data. So it may be
possible to regain part of the events that have a signal of 0 ADC counts in the ZDC
unattenuated signal, which should have perhaps been part of the one neutron peak. This
would require understanding what a proper signal for one neutron should look like in the
ZDC SMD and what a typical ADC sum for one neutron should be in ZDC SMD. These
properties would perhaps make it possible get a few more events out of this data set, as well
as making neutron selection easier in the future.

Accurately locating the neutron is a challenge. To figure out how accurately the
location of the neutron is determined requires simulating the ZDC response to neutrons.
Then the known angles at which the neutrons are produced can be compared to the
reconstructed angles. This will allow for improvement to the algorithms for selecting events
with one neutron and determining its location. With more confidence in the location of the
neutron, a smaller inner radial cut can be used, which would keep more of the events.

Another challenge is that there is some uncertainty in the location of the beam center.
This uncertainty could be reduced either with more ultra-peripheral collision events or by

including central events as well. This should ideally be done for every run since the beam
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center location can drift with time. The uncertainties in the location of the neutron and beam
center propagate into the values for @; and @, and then into A®.

It was not possible to provide an experimental measure of the angular correlation
function arising from the mutual single GDR excitation from ultra-peripheral collisions at
STAR, for the 2004 200 GeV Au-Au events. To accurately measure the angular correlation

between the neutrons requires greater statistics, and will have to wait for a larger dataset.
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Apendix

I used ZDCSMD.C and its header file ZDCSMD.H as my primary analysis code.
This code generated the following figures: 5.1, 6.1, 6.2, 6.3, 6.4, 6.5, 6.7, 6.9, 6.10, 6.11,
6.12,6.13,6.14,6.15,7.1,7.11,7.12, 7.13, 7.14, and 7.15.

I used Correction_1.C to generate figures 5.2, 5.3 and 5.4. It uses a header file that
has idental content to ZDCSMD.H . I separated this part of the code from ZDCSMD.C,
since it need extra variables that I did not need in the calculation of the phi angles.

Angle 1.C was used to test the code with random numbers. The following fingers
were generated with this code: 7.6, 7.7, 7.8, 7.9, and 7.10.

Cuts.C was used to generate Figure 6.8. I had to use the file with the corrections
which was not a tree, just a root file, which needed a different way to access the data in the
file.

I made changes to the following standard files used to get the data: StPeCTrigger.H,
StPeCTrigger.cxx, StPeCEvent.H, and StPeCEvent.cxx.

Submitst.xml is the code I used to schedule my data.

Analysis Code

ZDCSMD.H

s

// This class has been automatically generated on

// Wed Feb 20 13:21:05 2008 by ROOT version 5.17/02
// from TChain uDst/
T

#ifndef ZDCSMD h
#define ZDCSMD_h

#include <TROOT.h>

#include <TChain.h>

#include <TFile.h>

#include <TSelector.h>
const Int t kMaxpPairs = 190;
const Int_t kMaxsPairs = 1;
const Int_t kMaxctbSlats = 234;
const Int_t kMaxpPart = 1;

class ZDCSMD : public TSelector {
public :
TTree *fChain; //!pointer to the analyzed TTree or TChain

// Declaration of leave types
//StPeCEvent  *Event;

// Ulnt t fUniquelD;
// Ulnt t Bits;

Int t runN;
/Ivector<int>  triglds;
/Ivector<int> TIds;

Int t trgeut;

Int t eventN;
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Int t qTot;

Int t nGlobalTracks;
Int t nGlobalTPC;
Int t nGlobalFTPC;

Int t nPrimaryTracks;
Int t nPrimaryTPC;
Int t nPrimaryFTPC;
Float t bField;

Float t pt;

Float t xVertex;
Float t yVertex;
Float t zVertex;
Float t rVertex;

Int t nPPairs;
Int t nSPairs;
Int t pPairs_;

Ulnt t pPairs_fUniquelD[kMaxpPairs]; //[pPairs ]

Ulnt t pPairs_fBits[kMaxpPairs]; //[pPairs ]

Int t pPairs_pCharge[kMaxpPairs]; //[pPairs ]

Float t pPairs_pPt[kMaxpPairs]; //[pPairs_]

Float t pPairs_pPz[kMaxpPairs]; //[pPairs_]

Float t pPairs_pPsi[kMaxpPairs]; //[pPairs_]

Float t pPairs_pAngle[kMaxpPairs]; //[pPairs ]

Float t pPairs_pXyAngle[kMaxpPairs]; //[pPairs_]

Float t pPairs_pPtArm[kMaxpPairs]; //[pPairs_]

Float t pPairs_pAlpha[kMaxpPairs]; //[pPairs_]

Float t pPairs_pPartDca[kMaxpPairs]; //[pPairs_]

Float t pPairs pVODca[kMaxpPairs]; //[pPairs_]

Float t pPairs_rVO[kMaxpPairs]; //[pPairs_]

Float t pPairs_phiVO[kMaxpPairs]; //[pPairs_]

Float t pPairs_zVO[kMaxpPairs]; //[pPairs_]

Ulnt t pPairs_trl fUniquelD[kMaxpPairs]; //[pPairs ]
Ulnt t pPairs_trl fBits[kMaxpPairs]; //[pPairs ]

Int t pPairs_trl key[kMaxpPairs]; //[pPairs_]

Int t pPairs_trl charge[kMaxpPairs]; //[pPairs_]

Bool t pPairs_trl primary[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl_pt[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl p[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl_eta[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl psi[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl phiO[kMaxpPairs]; //[pPairs ]

Float t pPairs_trl length[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl rO[kMaxpPairs]; //[pPairs ]

Float t pPairs_trl zO[kMaxpPairs]; //[pPairs ]

Float t pPairs_trl dedx[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl_pidProbElectron[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl pidProbPion[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl pidProbKaon[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl pidProbProton[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl nHits[kMaxpPairs]; //[pPairs_]

Float t pPairs_trl nSigmaFEl[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl nSigmaPi[kMaxpPairs]; //[pPairs_]
Float t pPairs_trl nSigmaK[kMaxpPairs]; //[pPairs ]
Float t pPairs_trl nSigmaP[kMaxpPairs]; //[pPairs_]
Ulnt t pPairs_tr2 fUniquelD[kMaxpPairs]; //[pPairs ]
Ulnt t pPairs_tr2 fBits[kMaxpPairs]; //[pPairs_]



Int t

Int t

Bool t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Ulnt_t
Ulnt t
Int t

Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Float t
Float t
Float t
Int t

Ulnt t
Ulnt t
Int t

Float t
Float t
Float t
Float t
Float t
Float t
Float t

pPairs_tr2 key[kMaxpPairs]; //[pPairs_]
pPairs_tr2 charge[kMaxpPairs]; //[pPairs_]
pPairs_tr2 primary[kMaxpPairs]; //[pPairs_]
pPairs_tr2 pt[kMaxpPairs]; //[pPairs ]
pPairs_tr2 p[kMaxpPairs]; //[pPairs ]
pPairs_tr2 eta[kMaxpPairs]; //[pPairs_]
pPairs_tr2 psi[kMaxpPairs]; //[pPairs_]
pPairs_tr2 phiO[kMaxpPairs]; //[pPairs_]
pPairs_tr2 length[kMaxpPairs]; //[pPairs_]
pPairs_tr2 rO[kMaxpPairs]; //[pPairs_]
pPairs_tr2 z0[kMaxpPairs]; //[pPairs_]
pPairs_tr2 dedx[kMaxpPairs]; //[pPairs_]
pPairs_tr2 pidProbElectron[kMaxpPairs]; //[pPairs_]
pPairs_tr2 pidProbPion[kMaxpPairs]; //[pPairs_]
pPairs_tr2 pidProbKaon[kMaxpPairs]; //[pPairs_]
pPairs_tr2 pidProbProton[kMaxpPairs]; //[pPairs_]
pPairs_tr2 nHits[kMaxpPairs]; //[pPairs ]
pPairs_tr2 nSigmaEl[kMaxpPairs]; //[pPairs |
pPairs_tr2 nSigmaPi[kMaxpPairs]; //[pPairs_]
pPairs_tr2 nSigmaK[kMaxpPairs]; //[pPairs_]
pPairs_tr2 nSigmaP[kMaxpPairs]; //[pPairs_]
pPairs_pionH fUniquelD[kMaxpPairs]; //[pPairs_]
pPairs_pionH_fBits[kMaxpPairs]; //[pPairs_]
pPairs_pionH_ pid[kMaxpPairs]; //[pPairs ]
pPairs_pionH mlInv[kMaxpPairs]; //[pPairs ]
pPairs_pionH cosThetaStar[kMaxpPairs]; //[pPairs_]
pPairs_pionH yRap[kMaxpPairs]; //[pPairs_]
pPairs_kaonH fUniquelD[kMaxpPairs]; //[pPairs ]
pPairs _kaonH fBits[kMaxpPairs]; //[pPairs_]
pPairs_kaonH pid[kMaxpPairs]; //[pPairs ]
pPairs kaonH miInv[kMaxpPairs]; //[pPairs ]
pPairs _kaonH cosThetaStar[kMaxpPairs]; //[pPairs ]
pPairs kaonH yRap[kMaxpPairs]; //[pPairs ]
pPairs_protonH fUniquelD[kMaxpPairs]; //[pPairs_]
pPairs_protonH_f{Bits[kMaxpPairs]; //[pPairs_]
pPairs_protonH_pid[kMaxpPairs]; //[pPairs_]
pPairs_protonH mlInv[kMaxpPairs]; //[pPairs ]
pPairs_protonH_cosThetaStar[kMaxpPairs]; //[pPairs_]
pPairs_protonH yRap[kMaxpPairs]; //[pPairs ]
pPairs_electronH fUniquelD[kMaxpPairs]; //[pPairs_]
pPairs_electronH_fBits[kMaxpPairs]; //[pPairs ]
pPairs_electronH pid[kMaxpPairs]; //[pPairs_]
pPairs_electronH mlInv[kMaxpPairs]; //[pPairs_]
pPairs_electronH cosThetaStar[kMaxpPairs]; //[pPairs ]
pPairs_electronH yRap[kMaxpPairs]; //[pPairs_]
sPairs_;
sPairs_fUniquelD[kMaxsPairs]; //[sPairs_]
sPairs_fBits[kMaxsPairs]; //[sPairs_]
sPairs_pCharge[kMaxsPairs]; //[sPairs_]
sPairs_pPt[kMaxsPairs]; //[sPairs_]
sPairs_pPz[kMaxsPairs]; //[sPairs_]
sPairs_pPsi[kMaxsPairs]; //[sPairs_]
sPairs_pAngle[kMaxsPairs]; //[sPairs_]
sPairs_pXyAngle[kMaxsPairs]; //[sPairs ]
sPairs_pPtArm[kMaxsPairs]; //[sPairs_]
sPairs_pAlpha[kMaxsPairs]; //[sPairs_]
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Float t
Float t
Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Int t

Bool t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Int t

Bool t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Float t
Float t

sPairs_pPartDca[kMaxsPairs]; //[sPairs_]
sPairs_ pVODca[kMaxsPairs]; //[sPairs ]
sPairs rVO[kMaxsPairs]; //[sPairs_]
sPairs phiVO[kMaxsPairs]; //[sPairs ]
sPairs zV(O[kMaxsPairs]; //[sPairs_]
sPairs_trl fUniquelD[kMaxsPairs]; //[sPairs ]
sPairs_trl fBits[kMaxsPairs]; //[sPairs_]
sPairs_trl_key[kMaxsPairs]; //[sPairs_]
sPairs_trl charge[kMaxsPairs]; //[sPairs_]
sPairs_trl primary[kMaxsPairs]; //[sPairs ]
sPairs_trl pt[kMaxsPairs]; //[sPairs_]
sPairs_trl p[kMaxsPairs]; //[sPairs_]
sPairs_trl ecta[kMaxsPairs]; //[sPairs ]
sPairs_trl psi[kMaxsPairs]; //[sPairs_]
sPairs_trl _phiO[kMaxsPairs]; //[sPairs_]
sPairs_trl length[kMaxsPairs]; //[sPairs_]
sPairs_trl rO[kMaxsPairs]; //[sPairs_]
sPairs_trl_zO[kMaxsPairs]; //[sPairs_]
sPairs_trl dedx[kMaxsPairs]; //[sPairs_]
sPairs_trl pidProbElectron[kMaxsPairs]; //[sPairs_]
sPairs_trl pidProbPion[kMaxsPairs]; //[sPairs_]
sPairs_trl pidProbKaon[kMaxsPairs]; //[sPairs_]
sPairs_trl pidProbProton[kMaxsPairs]; //[sPairs ]
sPairs_trl nHits[kMaxsPairs]; //[sPairs ]
sPairs_trl nSigmaEl[kMaxsPairs]; //[sPairs_]
sPairs_trl nSigmaPi[kMaxsPairs]; //[sPairs_]
sPairs_trl nSigmaK[kMaxsPairs]; //[sPairs_]
sPairs_trl nSigmaP[kMaxsPairs]; //[sPairs_]
sPairs_tr2 fUniquelD[kMaxsPairs]; //[sPairs ]
sPairs_tr2 fBits[kMaxsPairs]; //[sPairs_]
sPairs_tr2 key[kMaxsPairs]; //[sPairs_]
sPairs_tr2 charge[kMaxsPairs]; //[sPairs_]
sPairs_tr2 primary[kMaxsPairs]; //[sPairs ]
sPairs_tr2 pt[kMaxsPairs]; //[sPairs_]
sPairs_tr2 p[kMaxsPairs]; //[sPairs ]
sPairs_tr2 eta[kMaxsPairs]; //[sPairs_]
sPairs_tr2 psi[kMaxsPairs]; //[sPairs_]
sPairs_tr2 phiO[kMaxsPairs]; //[sPairs_]
sPairs_tr2 length[kMaxsPairs]; //[sPairs_]
sPairs_tr2 rO[kMaxsPairs]; //[sPairs ]
sPairs tr2 zO[kMaxsPairs]; //[sPairs_]
sPairs_tr2 dedx[kMaxsPairs]; //[sPairs_]
sPairs_tr2 pidProbElectron[kMaxsPairs]; //[sPairs_]
sPairs_tr2 pidProbPion[kMaxsPairs]; //[sPairs_]
sPairs_tr2 pidProbKaon[kMaxsPairs]; //[sPairs_]
sPairs_tr2 pidProbProton[kMaxsPairs]; //[sPairs_]
sPairs_tr2 nHits[kMaxsPairs]; //[sPairs_]
sPairs_tr2 nSigmaEl[kMaxsPairs]; //[sPairs ]
sPairs_tr2 nSigmaPi[kMaxsPairs]; //[sPairs_]
sPairs_tr2 nSigmaK[kMaxsPairs]; //[sPairs_]
sPairs_tr2 nSigmaP[kMaxsPairs]; //[sPairs_]
sPairs_pionH fUniquelD[kMaxsPairs]; //[sPairs ]
sPairs_pionH fBits[kMaxsPairs]; //[sPairs_]
sPairs_pionH_pid[kMaxsPairs]; //[sPairs_]
sPairs_pionH mlInv[kMaxsPairs]; //[sPairs_]
sPairs_pionH_cosThetaStar[kMaxsPairs]; //[sPairs_]
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Float t
Ulnt t
Ulnt t
Int t

Float t
Float t
Float t
Ulnt t
Ulnt_t
Int t

Float t
Float t
Float t
Ulnt t
Ulnt t
Int t

Float t
Float t
Float t

sPairs_pionH yRap[kMaxsPairs]; //[sPairs_]
sPairs_kaonH fUniquelD[kMaxsPairs]; //[sPairs_]
sPairs_kaonH _fBits[kMaxsPairs]; //[sPairs_]
sPairs_kaonH pid[kMaxsPairs]; //[sPairs_]
sPairs_kaonH mlInv[kMaxsPairs]; //[sPairs_]
sPairs_kaonH _cosThetaStar[kMaxsPairs]; //[sPairs_]
sPairs_kaonH yRap[kMaxsPairs]; //[sPairs_]
sPairs_protonH fUniquelD[kMaxsPairs]; //[sPairs ]
sPairs_protonH_fBits[kMaxsPairs]; //[sPairs_]
sPairs_protonH_pid[kMaxsPairs]; //[sPairs_]
sPairs_protonH mlInv[kMaxsPairs]; //[sPairs_]
sPairs_protonH cosThetaStar[kMaxsPairs]; //[sPairs ]
sPairs_protonH yRap[kMaxsPairs]; //[sPairs ]
sPairs_electronH fUniquelD[kMaxsPairs]; //[sPairs ]
sPairs_electronH_fBits[kMaxsPairs]; //[sPairs_]
sPairs_electronH pid[kMaxsPairs]; //[sPairs_]
sPairs_electronH mlInv[kMaxsPairs]; //[sPairs_]
sPairs_electronH cosThetaStar[kMaxsPairs]; //[sPairs_]
sPairs_electronH yRap[kMaxsPairs]; //[sPairs ]

//StPeCTrigger *Trigger;

/" Ulnt_t
// Ulnt_t

Int t
Int t
Int t
Int t
Int t
Int t
Int t
Int t
Int t
Int t
Int t
UShort t
UShort t
Int t
Float t
Float t
Float t
Float t
Float t
Float t
Float t
Int t
Int t
UShort t
UShort t
UShort t
UShort t
UShort t
UShort t
Int t
Float t
Float t
Float t
Float t

fUniquelD;
fBits;
p4;
p4c;
p5;
ctbNE;
ctbSE;
ctbBE;
ctbTE;
ctbNW;
ctbSW;
ctbBW;
ctbTW;
refMultFtpcEast;
refMultFtpcWest;
nCtbHits;
ctbSum;
zdcEast;
zdcWest;
zdcSum;
zdcEastUA;
zdcWestUA;
zdcSumUA;
tw;
triglds;
bbcAdc[48];
bbcDSMVTX;
bbcPed[128];
bbcReg[2];
bbeScl[32];
bbcTdc[48];
bbcYear;
bbeBlueBackgroundRate;
bbcCoincidenceRate;
bbcEastRate;
bbcWestRate;
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Float t bbcYellowBackgroundRate;

Float t zdeSmdEVertical u[8];

Float t zdcSmdEHorizontal u[8];

Float t zdeSmdW Vertical _u[8];

Float t zdcSmdWHorizontal u[8];

Int t runlD;

Float t zdeSmdEVertical g[8];

Float t zdeSmdEHorizontal g[8];

Float t zdeSmdW Vertical g[8];

Float t zdeSmdWHorizontal g[8];

Int t ReadZDCSMDFile;

Float t zdeSmdEVertical[8];

Float t zdcSmdEHorizontal[8];

Float t zdeSmdW Vertical[8];

Float t zdeSmdWHorizontal[8];

Float t zdeSmdEVertical c[8];

Float t zdeSmdEHorizontal c[8];

Float t zdeSmdW Vertical c[8];

Float t zdcSmdWHorizontal c[8];

Double_t mZDCSMDCenterEx;

Double_t mZDCSMDCenterEy;

Double _t mZDCSMDCenterWx;

Double t mZDCSMDCenterWy;

Double t mZDCSMDPed[2][2][8];

Int t ctbSlats_;

Ulnt t ctbSlats_fUniquelD[kMaxctbSlats]; //[ctbSlats ]
Ulnt t ctbSlats_fBits[kMaxctbSlats]; //[ctbSlats ]
UChar t ctbSlats_i_phi[kMaxctbSlats]; //[ctbSlats ]
UChar t ctbSlats_i_eta[kMaxctbSlats]; //[ctbSlats_]
Int t ctbSlats_adc[kMaxctbSlats]; //[ctbSlats ]
//StPeCGeant  *Geant;

// Ulnt t fUniquelD;

// Ulnt t fBits;

Float t gPt;

Float t gPz;

Float t gEta;

Float t gMass;

Float t gY;

Float t gPsi;

Float t gZVertex;

Int t nPart;

Int t pPart ;

Ulnt t pPart fUniquelD[kMaxpPart]; //[pPart ]
Ulnt t pPart fBits[kMaxpPart]; //[pPart ]

Int t pPart key[kMaxpPart]; //[pPart ]

Short t pPart_pid[kMaxpPart]; //[pPart ]
Short t pPart_charge[kMaxpPart]; //[pPart ]
Int t pPart_vertexId[kMaxpPart]; //[pPart ]
Float t pPart_pt[kMaxpPart]; //[pPart ]

Float t pPart_eta[kMaxpPart]; //[pPart ]

Float t pPart_psi[kMaxpPart]; //[pPart ]

Float t pPart_e[kMaxpPart]; //[pPart ]

Float t pPart nTpcHits[kMaxpPart]; //[pPart ]
Float t pPart nFtpHits[kMaxpPart]; //[pPart ]
Float t pPart_nSvtHits[kMaxpPart]; //[pPart ]



// List of branches

TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch

*b_Event fUniquelD; //!
*b_Event fBits; //!
*b_Event_runN; //!
*b_Event trgcut; //!
*b_Event eventN; //!
*b_Event_qTot; //!
*b_Event nGlobalTracks; //!
*b_Event nGlobalTPC; //!
*b_Event nGlobalFTPC; //!
*b_Event nPrimaryTracks; //!
*b_Event nPrimaryTPC; //!
*b_Event nPrimaryFTPC; //!
*b_Event bField; //!
*b_Event pt; //!

*b_Event xVertex; //!
*b_Event yVertex; //!
*b_Event zVertex; //!
*b_Event _rVertex; //!
*b_Event_nPPairs; //!
*b_Event_nSPairs; //!
*b_Event_pPairs ; //!
*b_pPairs_fUniquelD; //!
*b_pPairs_fBits; //!
*b_pPairs_pCharge; //!
*b_pPairs_pPt; //!
*b_pPairs_pPz; //!
*b_pPairs_pPsi; //!
*b_pPairs_pAngle; //!
*b_pPairs_pXyAngle; //!
*b_pPairs_pPtArm; //!
*b_pPairs_pAlpha; //!
*b_pPairs_pPartDca; //!
*b_pPairs pV0ODca; //!
*b_pPairs_rVO0; //!
*b_pPairs_phiV0; //!
*b_pPairs_zVO0; //!
*b_pPairs_trl_fUniquelD; //!
*b_pPairs_trl fBits; //!
*b_pPairs_trl_key; //!
*b_pPairs_trl_charge; //!
*b_pPairs_trl_primary; //!
*b_pPairs_trl pt; //!
*b_pPairs_trl p; //!
*b_pPairs_trl _eta; //!
*b_pPairs_trl_psi; //!
*b_pPairs_trl phiO; //!
*b_pPairs_trl_length; //!
*b_pPairs_trl r0; //!
*b_pPairs_trl_z0; //!
*b_pPairs_trl dedx; //!
*b_pPairs_trl pidProbElectron; //!
*b_pPairs_trl pidProbPion; //!
*b_pPairs_trl_pidProbKaon; //!
*b_pPairs_trl_pidProbProton; //!
*b_pPairs_trl nHits; //!
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TBranch *b_pPairs_trl nSigmaEl; //!
TBranch *b_pPairs_trl _nSigmaPi; //!
TBranch *b_pPairs_trl nSigmaK; //!
TBranch *b_pPairs_trl nSigmaP; //!
TBranch *b_pPairs_tr2 fUniquelD; //!
TBranch *b_pPairs_tr2 fBits; //!

TBranch *b_pPairs_tr2 key; //!

TBranch *b_pPairs_tr2 charge; //!
TBranch *b_pPairs_tr2 primary; //!
TBranch *b_pPairs_tr2 pt; //!

TBranch *b_pPairs_tr2 p; //!

TBranch *b_pPairs_tr2 eta; //!

TBranch *b_pPairs_tr2 psi; //!

TBranch *b_pPairs_tr2 phi0; //!

TBranch *b_pPairs_tr2 length; //!
TBranch *b_pPairs_tr2 r0; //!

TBranch *b_pPairs_tr2 z0; //!

TBranch *b_pPairs_tr2 dedx; //!

TBranch *b_pPairs tr2 pidProbElectron; //!
TBranch *b_pPairs_tr2_pidProbPion; //!
TBranch *b_pPairs_tr2_pidProbKaon; //!
TBranch *b_pPairs_tr2_pidProbProton; //!
TBranch *b_pPairs_tr2 nHits; //!

TBranch *b_pPairs_tr2 nSigmaEl; //!
TBranch *b_pPairs_tr2 nSigmaPi; //!
TBranch *b_pPairs_tr2 nSigmakK; //!
TBranch *b_pPairs_tr2 nSigmaP; //!
TBranch *b_pPairs_pionH fUniquelD; //!
TBranch *b_pPairs_pionH f{Bits; //!
TBranch *b_pPairs_pionH pid; //!
TBranch *b_pPairs_pionH mlnv; //!
TBranch *b_pPairs_pionH cosThetaStar; //!
TBranch *b_pPairs_pionH yRap; //!
TBranch *b_pPairs_kaonH fUniquelD; //!
TBranch *b_pPairs_kaonH fBits; //!
TBranch *b_pPairs_kaonH pid; //!
TBranch *b_pPairs_kaonH mlnv; //!
TBranch *b_pPairs_kaonH cosThetaStar; //!
TBranch *b_pPairs_kaonH yRap; //!
TBranch *b_pPairs_protonH fUniquelD; //!
TBranch *b_pPairs_protonH fBits; //!
TBranch *b_pPairs_protonH_pid; //!
TBranch *b_pPairs_protonH mlnv; //!
TBranch *b_pPairs_protonH cosThetaStar; //!
TBranch *b_pPairs_protonH yRap; //!
TBranch *b_pPairs_electronH fUniquelD; //!
TBranch *b_pPairs_electronH_fBits; //!
TBranch *b_pPairs_electronH_pid; //!
TBranch *b_pPairs_electronH mlInv; //!
TBranch *b_pPairs_electronH_cosThetaStar; //!
TBranch *b_pPairs_electronH_yRap; //!
TBranch *b_Event_sPairs_; //!

TBranch *b_sPairs_fUniquelD; //!
TBranch *b_sPairs fBits; //!

TBranch *b_sPairs pCharge; //!

TBranch *b_sPairs pPt; //!



TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
TBranch
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*b_sPairs pPz; //!

*b_sPairs pPsi; //!

*b_sPairs pAngle; //!
*b_sPairs pXyAngle; //!
*b_sPairs pPtArm; //!
*b_sPairs_pAlpha; //!
*b_sPairs_pPartDca; //!
*b_sPairs pVODca; //!
*b_sPairs rV0; //!
*b_sPairs_phiVO0; //!
*b_sPairs zVO0; //!
*b_sPairs_trl fUniquelD; //!
*b_sPairs_trl fBits; //!
*b_sPairs_trl_key; //!
*b_sPairs_trl_charge; //!
*b_sPairs_trl_primary; //!
*b_sPairs trl pt; //!
*b_sPairs trl p; /!
*b_sPairs trl eta; //!
*b_sPairs_trl psi; //!
*b_sPairs_trl _phi0; //!
*b_sPairs_trl_length; //!
*b_sPairs_trl_r0; //!
*b_sPairs_trl_z0; //!
*b_sPairs_trl_dedx; //!
*b_sPairs_trl _pidProbElectron; //!
*b_sPairs_trl pidProbPion; //!
*b_sPairs_trl pidProbKaon; //!
*b_sPairs_trl pidProbProton; //!
*b_sPairs_trl nHits; //!
*b_sPairs_trl nSigmaEl; //!
*b_sPairs trl nSigmaPi; //!
*b_sPairs trl nSigmaK; //!
*b_sPairs trl _nSigmaP; //!
*b_sPairs_tr2 fUniquelD; //!
*b_sPairs_tr2 fBits; //!
*b_sPairs_tr2 key; //!
*b_sPairs_tr2 charge; //!
*b_sPairs_tr2_primary; //!
*b_sPairs tr2 pt; //!
*b_sPairs_tr2 p; //!
*b_sPairs tr2 eta; //!
*b_sPairs tr2 psi; //!
*b_sPairs_tr2 phi0; //!
*b_sPairs_tr2 length; //!
*b_sPairs_tr2 r0; //!
*b_sPairs_tr2_z0; //!
*b_sPairs_tr2 dedx; //!
*b_sPairs_tr2 pidProbElectron; //!
*b_sPairs_tr2 pidProbPion; //!
*b_sPairs_tr2 pidProbKaon; //!
*b_sPairs_tr2 pidProbProton; //!
*b_sPairs tr2 nHits; //!
*b_sPairs tr2 nSigmaEl; //!
*b_sPairs tr2 nSigmaPi; //!
*b_sPairs tr2 nSigmaK; //!

77



TBranch *b_sPairs tr2_nSigmaP; //!
TBranch *b_sPairs_pionH fUniquelD; //!
TBranch *b_sPairs pionH fBits; //!
TBranch *b_sPairs_pionH pid; //!
TBranch *b_sPairs_pionH_mlnv; //!
TBranch *b_sPairs_pionH_cosThetaStar; //!
TBranch *b_sPairs pionH_yRap; //!
TBranch *b_sPairs kaonH fUniquelD; //!
TBranch *b_sPairs_kaonH fBits; //!
TBranch *b_sPairs _kaonH pid; //!
TBranch *b_sPairs_kaonH mlnv; //!
TBranch *b_sPairs kaonH_cosThetaStar; //!
TBranch *b_sPairs_kaonH yRap; //!
TBranch *b_sPairs protonH fUniquelD; //!
TBranch *b_sPairs_protonH_fBits; //!
TBranch *b_sPairs_protonH_pid; //!
TBranch *b_sPairs protonH mlnv; //!
TBranch *b_sPairs protonH_ cosThetaStar; //!
TBranch *b_sPairs protonH yRap; //!
TBranch *b_sPairs_electronH_fUniquelD; //!
TBranch *b_sPairs_electronH_f{Bits; //!
TBranch *b_sPairs_electronH pid; //!
TBranch *b_sPairs_electronH _mlnv; //!
TBranch *b_sPairs_electronH_cosThetaStar; //!
TBranch *b_sPairs_electronH_yRap; //!
TBranch *b_Trigger fUniquelD; //!
TBranch *b_Trigger fBits; //!

TBranch *b_Trigger p4; //!

TBranch *b_Trigger p4c; //!

TBranch *b_Trigger p5S; //!

TBranch *b_Trigger ctbNE; //!

TBranch *b_Trigger ctbSE; //!

TBranch *b_Trigger ctbBE; //!

TBranch *b_Trigger ctbTE; //!

TBranch *b_Trigger ctbNW; //!

TBranch *b_Trigger ctbSW; //!

TBranch *b_Trigger ctbBW; //!

TBranch *b_Trigger ctbTW; //!

TBranch *b_Trigger refMultFtpcEast; //!
TBranch *b_Trigger refMultFtpcWest; //!
TBranch *b_Trigger nCtbHits; //!
TBranch *b_Trigger ctbSum; //!

TBranch *b_Trigger zdcEast; //!

TBranch *b_Trigger zdcWest; //!
TBranch *b_Trigger zdcSum; //!

TBranch *b_Trigger zdcEastUA; //!
TBranch *b_Trigger zdcWestUA; //!
TBranch *b_Trigger zdcSumUA; //!
TBranch *b_Trigger tw; //!

TBranch *b_Trigger triglds; //!

TBranch *b_Trigger bbcAdc; //!

TBranch *b_Trigger bbcDSMVTX; //!
TBranch *b_Trigger bbcPed; //!

TBranch *b_Trigger bbcReg; //!

TBranch *b_Trigger bbcScl; //!

TBranch *b_Trigger bbcTdc; //!



TBranch *b_Trigger bbcYear; //!

TBranch *b_Trigger bbcBlueBackgroundRate; //!
TBranch *b_Trigger bbcCoincidenceRate; //!
TBranch *b_Trigger bbcEastRate; //!
TBranch *b_Trigger bbcWestRate; //!
TBranch *b_Trigger bbcYellowBackgroundRate; //!
TBranch *b_Trigger zdcSmdEVertical u; //!
TBranch *b_Trigger zdcSmdEHorizontal u; //!
TBranch *b_Trigger zdcSmdW Vertical u; //!
TBranch *b_Trigger zdceSmdWHorizontal u; //!
TBranch *b_Trigger runlD; //!

TBranch *b_Trigger zdcSmdEVertical g; //!
TBranch *b_Trigger zdcSmdEHorizontal g; //!
TBranch *b Trigger zdeSmdW Vertical g; //!
TBranch *b_Trigger zdeSmdWHorizontal g; //!
TBranch *b_Trigger ReadZDCSMDFile; //!
TBranch *b Trigger zdcSmdEVertical; //!
TBranch *b_Trigger zdcSmdEHorizontal; //!
TBranch *b_Trigger zdcSmdW Vertical; //!
TBranch *b_Trigger zdcSmdWHorizontal; //!
TBranch *b_Trigger zdeSmdEVertical c¢; //!
TBranch *b_Trigger zdcSmdEHorizontal c¢; //!
TBranch *b_Trigger zdeSmdW Vertical c; //!
TBranch *b_Trigger zdcSmdWHorizontal c; //!
TBranch *b_Trigger mZDCSMDCenterEx; //!
TBranch *b_Trigger mZDCSMDCenterEy; //!
TBranch *b_Trigger mZDCSMDCenterWx; //!
TBranch *b_Trigger mZDCSMDCenterWy; //!
TBranch *b_Trigger mZDCSMDPed; //!
TBranch *b_Trigger ctbSlats ; //!

TBranch *b_ctbSlats_fUniquelD; //!

TBranch *b_ctbSlats_{Bits; //!

TBranch *b_ctbSlats i phi; //!

TBranch *b_ctbSlats i eta; //!

TBranch *b_ctbSlats_adc; //!

TBranch *b_Geant_fUniquelD; //!

TBranch *b_Geant fBits; //!

TBranch *b_Geant gPt; //!

TBranch *b_Geant gPz; //!

TBranch *b_Geant _gEta; //!

TBranch *b_Geant_gMass; //!

TBranch *b_Geant_gY; //!

TBranch *b_Geant_gPsi; //!

TBranch *b_Geant_gZVertex; //!

TBranch *b_Geant nPart; //!

TBranch *b_Geant_pPart_; //!

TBranch *b_pPart fUniquelD; //!

TBranch *b_pPart fBits; //!

TBranch *b_pPart _key; //!

TBranch *b_pPart pid; //!

TBranch *b_pPart _charge; //!

TBranch *b_pPart_vertexId; //!

TBranch *b_pPart pt; //!

TBranch *b_pPart_eta; //!

TBranch *b_pPart_psi; //!

TBranch *b_pPart e; //!



TBranch *b_pPart nTpcHits; //!
TBranch *b_pPart_nFtpHits; //!
TBranch *b_pPart nSvtHits; //!

ZDCSMD(TTree * /*tree*/ =0) { }

virtual ~ZDCSMD() { }

virtual Int_t Version() const { return 2; }

virtual void Begin(TTree *tree);

virtual void  SlaveBegin(TTree *tree);

virtual void Init(TTree *tree);

virtual Bool t Notify();

virtual Bool t Process(Long64 t entry);

virtual Int t GetEntry(Long64 t entry, Int_t getall = 0) { return fChain ? fChain->GetTree()-
>GetEntry(entry, getall) : 0; }

virtual void SetOption(const char *option) { fOption = option; }

virtual void = SetObject(TObject *obj) { fObject = obyj; }

virtual void ~SetInputList(TList *input) { fInput = input; }

virtual TList *GetOutputList() const { return fOutput; }

virtual void  SlaveTerminate();

virtual void Terminate();

ClassDef(ZDCSMD,0);
¥

#endif

#ifdef ZDCSMD_cxx
void ZDCSMD::Init(TTree *tree)
{
// The Init() function is called when the selector needs to initialize
// a new tree or chain. Typically here the branch addresses and branch
// pointers of the tree will be set.
// Tt is normaly not necessary to make changes to the generated
// code, but the routine can be extended by the user if needed.
// Init() will be called many times when running on PROOF
// (once per file to be processed).

// Set branch addresses and branch pointers
if (!tree) return;

fChain = tree;

fChain->SetMakeClass(1);

fChain->SetBranchAddress("fUniquelD", &fUniquelD, &b _Event fUniquelD);
fChain->SetBranchAddress("fBits", &{Bits, &b_Event fBits);
fChain->SetBranchAddress("runN", &runN, &b Event runN);
fChain->SetBranchAddress("trgcut", &trgeut, &b_Event_trgcut);
fChain->SetBranchAddress("eventN", &eventN, &b_Event eventN);
fChain->SetBranchAddress("qTot", &qTot, &b Event qTot);
fChain->SetBranchAddress("nGlobalTracks", &nGlobalTracks, &b Event nGlobalTracks);
fChain->SetBranchAddress("nGlobal TPC", &nGlobalTPC, &b_Event nGlobalTPC);
fChain->SetBranchAddress("nGlobalFTPC", &nGlobalFTPC, &b_Event nGlobalFTPC);
fChain->SetBranchAddress("nPrimaryTracks", &nPrimaryTracks, &b Event nPrimaryTracks);
fChain->SetBranchAddress("nPrimaryTPC", &nPrimaryTPC, &b _Event nPrimaryTPC);
fChain->SetBranchAddress("nPrimaryFTPC", &nPrimaryFTPC, &b_Event nPrimaryFTPC);
fChain->SetBranchAddress("bField", &bField, &b Event bField);
fChain->SetBranchAddress("pt", &pt, &b_Event pt);
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fChain->SetBranchAddress("xVertex", &xVertex, &b Event xVertex);
fChain->SetBranchAddress("yVertex", &yVertex, &b_Event yVertex);
fChain->SetBranchAddress("zVertex", &zVertex, &b_Event zVertex);
fChain->SetBranchAddress("rVertex", &rVertex, &b _Event rVertex);
fChain->SetBranchAddress("nPPairs", &nPPairs, &b _Event nPPairs);
fChain->SetBranchAddress("nSPairs", &nSPairs, &b _Event nSPairs);
fChain->SetBranchAddress("pPairs", &pPairs , &b Event pPairs );
fChain->SetBranchAddress("pPairs.fUniquelD", pPairs fUniquelD, &b_pPairs fUniquelD);
fChain->SetBranchAddress("pPairs.fBits", pPairs_{Bits, &b _pPairs_fBits);
fChain->SetBranchAddress("pPairs.pCharge", pPairs_pCharge, &b _pPairs pCharge);
fChain->SetBranchAddress("pPairs.pPt", pPairs_pPt, &b_pPairs_pPt);
fChain->SetBranchAddress("pPairs.pPz", pPairs_pPz, &b_pPairs_pPz);
fChain->SetBranchAddress("pPairs.pPsi", pPairs_pPsi, &b _pPairs pPsi);
fChain->SetBranchAddress("pPairs.pAngle", pPairs_pAngle, &b _pPairs pAngle);
fChain->SetBranchAddress("pPairs.pXyAngle", pPairs_pXyAngle, &b _pPairs pXyAngle);
fChain->SetBranchAddress("pPairs.pPtArm", pPairs pPtArm, &b pPairs_pPtArm);
fChain->SetBranchAddress("pPairs.pAlpha", pPairs_pAlpha, &b pPairs pAlpha);
fChain->SetBranchAddress("pPairs.pPartDca", pPairs_pPartDca, &b_pPairs_pPartDca);
fChain->SetBranchAddress("pPairs.pV0Dca", pPairs pV0Dca, &b pPairs pV0Dca);
fChain->SetBranchAddress("pPairs.rV0", pPairs_rV0, &b_pPairs_rV0);
fChain->SetBranchAddress("pPairs.phiV0", pPairs_phiV0, &b_pPairs_phiVO0);
fChain->SetBranchAddress("pPairs.zV0", pPairs_zV0, &b_pPairs_zV0);
fChain->SetBranchAddress("pPairs.tr1.fUniquelD", pPairs_trl fUniquelD, &b _pPairs trl fUniquelD);
fChain->SetBranchAddress("pPairs.tr1.fBits", pPairs_trl fBits, &b _pPairs_trl fBits);
fChain->SetBranchAddress("pPairs.trl .key", pPairs_trl key, &b pPairs_trl key);
fChain->SetBranchAddress("pPairs.trl.charge", pPairs trl charge, &b _pPairs trl charge);
fChain->SetBranchAddress("pPairs.trl.primary", pPairs_trl primary, &b _pPairs trl primary);
fChain->SetBranchAddress("pPairs.tr1.pt", pPairs_trl pt, &b pPairs trl pt);
fChain->SetBranchAddress("pPairs.trl.p", pPairs_trl p, &b pPairs_trl p);
fChain->SetBranchAddress("pPairs.trl.eta", pPairs_trl eta, &b pPairs trl eta);
fChain->SetBranchAddress("pPairs.trl.psi", pPairs_trl psi, &b _pPairs trl psi);
fChain->SetBranchAddress("pPairs.tr1.phi0", pPairs_trl phi0, &b pPairs trl phi0);
fChain->SetBranchAddress("pPairs.tr1.length", pPairs _trl length, &b pPairs trl length);
fChain->SetBranchAddress("pPairs.tr1.r0", pPairs trl 10, &b pPairs trl r0);
fChain->SetBranchAddress("pPairs.tr1.z0", pPairs_trl z0, &b _pPairs_trl z0);
fChain->SetBranchAddress("pPairs.trl.dedx", pPairs_trl dedx, &b_pPairs _trl dedx);
fChain->SetBranchAddress("pPairs.tr1.pidProbElectron", pPairs_trl pidProbElectron,

&b _pPairs_trl_pidProbElectron);
fChain->SetBranchAddress("pPairs.tr1.pidProbPion", pPairs_trl pidProbPion, &b _pPairs_trl pidProbPion);
fChain->SetBranchAddress("pPairs.tr1.pidProbKaon", pPairs_trl pidProbKaon,

&b _pPairs_trl pidProbKaon);
fChain->SetBranchAddress("pPairs.trl.pidProbProton", pPairs_trl pidProbProton,

&b _pPairs_trl pidProbProton);
fChain->SetBranchAddress("pPairs.tr1.nHits", pPairs_trl nHits, &b _pPairs trl nHits);
fChain->SetBranchAddress("pPairs.tr1.nSigmaEl", pPairs_trl nSigmaEl, &b pPairs trl nSigmaEl);
fChain->SetBranchAddress("pPairs.trl.nSigmaPi", pPairs_trl nSigmaPi, &b _pPairs_trl nSigmaPi);
fChain->SetBranchAddress("pPairs.trl .nSigmaK", pPairs_trl nSigmakK, &b _pPairs_trl nSigmaK);
fChain->SetBranchAddress("pPairs.tr1.nSigmaP", pPairs_trl nSigmaP, &b pPairs tr]l nSigmaP);
fChain->SetBranchAddress("pPairs.tr2.fUniquelD", pPairs tr2 fUniquelD, &b _pPairs tr2 fUniquelD);
fChain->SetBranchAddress("pPairs.tr2.fBits", pPairs tr2 fBits, &b pPairs tr2 fBits);
fChain->SetBranchAddress("pPairs.tr2.key", pPairs_tr2 key, &b pPairs_tr2 key);
fChain->SetBranchAddress("pPairs.tr2.charge", pPairs tr2 charge, &b pPairs tr2 charge);
fChain->SetBranchAddress("pPairs.tr2.primary", pPairs_tr2 primary, &b _pPairs_tr2 primary);
fChain->SetBranchAddress("pPairs.tr2.pt", pPairs_tr2 pt, &b pPairs tr2 pt);
fChain->SetBranchAddress("pPairs.tr2.p", pPairs_tr2 p, &b pPairs_tr2 p);
fChain->SetBranchAddress("pPairs.tr2.ceta", pPairs_tr2 eta, &b pPairs tr2_eta);
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fChain->SetBranchAddress("pPairs.tr2.psi", pPairs_tr2 psi, &b _pPairs tr2 psi);
fChain->SetBranchAddress("pPairs.tr2.phi0", pPairs_tr2 phi0, &b pPairs_tr2 phi0);
fChain->SetBranchAddress("pPairs.tr2.length", pPairs tr2 length, &b pPairs tr2 length);
fChain->SetBranchAddress("pPairs.tr2.r0", pPairs_tr2 10, &b pPairs_tr2 r0);
fChain->SetBranchAddress("pPairs.tr2.z0", pPairs_tr2 z0, &b pPairs tr2 z0);
fChain->SetBranchAddress("pPairs.tr2.dedx", pPairs_tr2_dedx, &b_pPairs tr2 dedx);
fChain->SetBranchAddress("pPairs.tr2.pidProbElectron”, pPairs tr2 pidProbElectron,

&b pPairs_tr2 pidProbElectron);
fChain->SetBranchAddress("pPairs.tr2.pidProbPion", pPairs_tr2 pidProbPion, &b_pPairs_tr2 pidProbPion);
fChain->SetBranchAddress("pPairs.tr2.pidProbKaon", pPairs_tr2 pidProbKaon,

&b _pPairs_tr2 pidProbKaon);
fChain->SetBranchAddress("pPairs.tr2.pidProbProton", pPairs_tr2 pidProbProton,

&b _pPairs_tr2 pidProbProton);
fChain->SetBranchAddress("pPairs.tr2.nHits", pPairs_tr2 nHits, &b _pPairs tr2 nHits);
fChain->SetBranchAddress("pPairs.tr2.nSigmaEl", pPairs_tr2 nSigmaEl, &b pPairs tr2 nSigmaEl);
fChain->SetBranchAddress("pPairs.tr2.nSigmaPi", pPairs_tr2 nSigmaPi, &b pPairs_tr2 nSigmaPi);
fChain->SetBranchAddress("pPairs.tr2.nSigmaK", pPairs_tr2 nSigmaK, &b pPairs tr2 nSigmaK);
fChain->SetBranchAddress("pPairs.tr2.nSigmaP", pPairs_tr2 nSigmaP, &b pPairs tr2 nSigmaP);
fChain->SetBranchAddress("pPairs.pionH.fUniquelD", pPairs_pionH fUniquelD,

&b _pPairs_pionH fUniquelD);
fChain->SetBranchAddress("pPairs.pionH.fBits", pPairs_pionH fBits, &b _pPairs_pionH_{Bits);
fChain->SetBranchAddress("pPairs.pionH.pid", pPairs_pionH pid, &b_pPairs_pionH_ pid);
fChain->SetBranchAddress("pPairs.pionH.mInv", pPairs_pionH mlInv, &b _pPairs pionH mlInv);
fChain->SetBranchAddress("pPairs.pionH.cosThetaStar", pPairs pionH_ cosThetaStar,

&b _pPairs_pionH cosThetaStar);
fChain->SetBranchAddress("pPairs.pionH.yRap", pPairs_pionH_yRap, &b_pPairs_pionH yRap);
fChain->SetBranchAddress("pPairs.kaonH.fUniquelD", pPairs_kaonH fUniquelD,

&b _pPairs_kaonH fUniquelD);
fChain->SetBranchAddress("pPairs.kaonH.fBits", pPairs_kaonH_fBits, &b pPairs kaonH _fBits);
fChain->SetBranchAddress("pPairs.kaonH.pid", pPairs_kaonH pid, &b pPairs kaonH pid);
fChain->SetBranchAddress("pPairs.kaonH.mInv", pPairs_kaonH mlinv, &b _pPairs_kaonH mlnv);
fChain->SetBranchAddress("pPairs.kaonH.cosThetaStar", pPairs_kaonH cosThetaStar,

&b _pPairs_kaonH cosThetaStar);
fChain->SetBranchAddress("pPairs.kaonH.yRap", pPairs_kaonH yRap, &b _pPairs_kaonH yRap);
fChain->SetBranchAddress("pPairs.protonH.fUniquelD", pPairs_protonH fUniquelD,

&b _pPairs_protonH_fUniquelD);
fChain->SetBranchAddress("pPairs.protonH.{Bits", pPairs_protonH_{Bits, &b_pPairs_protonH_{Bits);
fChain->SetBranchAddress("pPairs.protonH.pid", pPairs_protonH_pid, &b_pPairs_protonH pid);
fChain->SetBranchAddress("pPairs.protonH.mInv", pPairs_protonH mlnv, &b_pPairs protonH mlInv);
fChain->SetBranchAddress("pPairs.protonH.cosThetaStar", pPairs_protonH cosThetaStar,

&b _pPairs_protonH_cosThetaStar);
fChain->SetBranchAddress("pPairs.protonH.yRap", pPairs_protonH_ yRap, &b _pPairs_protonH_yRap);
fChain->SetBranchAddress("pPairs.electronH.fUniqueID", pPairs_electronH fUniquelD,

&b _pPairs_electronH fUniquelD);
fChain->SetBranchAddress("pPairs.electronH.{Bits", pPairs_electronH fBits, &b _pPairs_electronH {Bits);
fChain->SetBranchAddress("pPairs.electronH.pid", pPairs_electronH pid, &b_pPairs_electronH pid);
fChain->SetBranchAddress("pPairs.electronH.mInv", pPairs_electronH mlnv, &b_pPairs_electronH mlInv);
fChain->SetBranchAddress("pPairs.electronH.cosThetaStar", pPairs_electronH cosThetaStar,

&b _pPairs_electronH cosThetaStar);
fChain->SetBranchAddress("pPairs.electronH.yRap", pPairs_electronH yRap, &b_pPairs_electronH yRap);
fChain->SetBranchAddress("sPairs", &sPairs_, &b_Event sPairs_);
fChain->SetBranchAddress("sPairs.fUniqueID", &sPairs fUniquelD, &b_sPairs fUniquelD);
fChain->SetBranchAddress("sPairs.fBits", &sPairs_{Bits, &b _sPairs_fBits);
fChain->SetBranchAddress("sPairs.pCharge", &sPairs_pCharge, &b_sPairs pCharge);
fChain->SetBranchAddress("sPairs.pPt", &sPairs_pPt, &b_sPairs_pPt);
fChain->SetBranchAddress("sPairs.pPz", &sPairs pPz, &b_sPairs pPz);
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fChain->SetBranchAddress("sPairs.pPsi", &sPairs_pPsi, &b_sPairs_pPsi);
fChain->SetBranchAddress("sPairs.pAngle", &sPairs_pAngle, &b sPairs_pAngle);
fChain->SetBranchAddress("sPairs.pXyAngle", &sPairs_pXyAngle, &b _sPairs pXyAngle);
fChain->SetBranchAddress("sPairs.pPtArm", &sPairs pPtArm, &b sPairs pPtArm);
fChain->SetBranchAddress("sPairs.pAlpha", &sPairs_pAlpha, &b sPairs pAlpha);
fChain->SetBranchAddress("sPairs.pPartDca", &sPairs_pPartDca, &b_sPairs_pPartDca);
fChain->SetBranchAddress("sPairs.pV0Dca", &sPairs pV0Dca, &b_sPairs pV0Dca);
fChain->SetBranchAddress("sPairs.rV0", &sPairs rV0, &b _sPairs rV0);
fChain->SetBranchAddress("sPairs.phiV0", &sPairs_phiV0, &b_sPairs_phiV0);
fChain->SetBranchAddress("sPairs.zV0", &sPairs_zV0, &b_sPairs_zVO0);
fChain->SetBranchAddress("sPairs.tr1.fUniquelD", &sPairs_trl fUniquelD, &b _sPairs_trl fUniquelD);
fChain->SetBranchAddress("sPairs.tr1.fBits", &sPairs trl fBits, &b sPairs trl fBits);
fChain->SetBranchAddress("sPairs.trl key", &sPairs_trl _key, &b sPairs trl key);
fChain->SetBranchAddress("sPairs.trl.charge", &sPairs trl charge, &b _sPairs_trl charge);
fChain->SetBranchAddress("sPairs.trl.primary", &sPairs_trl primary, &b _sPairs_trl primary);
fChain->SetBranchAddress("sPairs.trl.pt", &sPairs_trl_pt, &b_sPairs_trl_pt);
fChain->SetBranchAddress("sPairs.trl.p", &sPairs_trl p, &b _sPairs trl p);
fChain->SetBranchAddress("sPairs.trl.eta", &sPairs_trl eta, &b _sPairs trl eta);
fChain->SetBranchAddress("sPairs.trl.psi", &sPairs_trl psi, &b_sPairs trl psi);
fChain->SetBranchAddress("sPairs.tr1.phi0", &sPairs_trl phiO, &b_sPairs_trl phi0);
fChain->SetBranchAddress("sPairs.trl.length", &sPairs_trl length, &b _sPairs _trl length);
fChain->SetBranchAddress("sPairs.tr1.r0", &sPairs_trl 10, &b_sPairs_trl r0);
fChain->SetBranchAddress("sPairs.tr1.z0", &sPairs_trl z0, &b_sPairs_trl z0);
fChain->SetBranchAddress("sPairs.trl.dedx", &sPairs_trl dedx, &b _sPairs_trl_dedx);
fChain->SetBranchAddress("sPairs.tr1.pidProbElectron", &sPairs_trl pidProbElectron,

&b _sPairs_trl pidProbElectron);
fChain->SetBranchAddress("sPairs.tr1.pidProbPion", &sPairs_trl pidProbPion,

&b_sPairs_trl_pidProbPion);
fChain->SetBranchAddress("sPairs.tr1.pidProbKaon", &sPairs_trl pidProbKaon,

&b _sPairs_trl pidProbKaon);
fChain->SetBranchAddress("sPairs.tr1.pidProbProton", &sPairs_trl pidProbProton,

&b _sPairs_trl pidProbProton);
fChain->SetBranchAddress("sPairs.trl.nHits", &sPairs_trl nHits, &b sPairs_trl nHits);
fChain->SetBranchAddress("sPairs.tr1.nSigmaFEl", &sPairs_trl nSigmaEl, &b _sPairs_trl nSigmaFEl);
fChain->SetBranchAddress("sPairs.tr1.nSigmaPi", &sPairs_trl nSigmaPi, &b _sPairs trl nSigmaP1i);
fChain->SetBranchAddress("sPairs.tr1.nSigmaK", &sPairs_trl nSigmakK, &b_sPairs_trl nSigmaK);
fChain->SetBranchAddress("sPairs.trl .nSigmaP", &sPairs_trl nSigmaP, &b sPairs_trl nSigmaP);
fChain->SetBranchAddress("sPairs.tr2.fUniquelD", &sPairs_tr2 fUniquelD, &b_sPairs_tr2 fUniquelD);
fChain->SetBranchAddress("sPairs.tr2.fBits", &sPairs_tr2 f{Bits, &b_sPairs_tr2 fBits);
fChain->SetBranchAddress("sPairs.tr2 key", &sPairs_tr2 key, &b_sPairs tr2 key);
fChain->SetBranchAddress("sPairs.tr2.charge", &sPairs tr2 charge, &b_sPairs_tr2 charge);
fChain->SetBranchAddress("sPairs.tr2.primary"”, &sPairs_tr2 primary, &b _sPairs_tr2 primary);
fChain->SetBranchAddress("sPairs.tr2.pt", &sPairs_tr2 pt, &b sPairs tr2 pt);
fChain->SetBranchAddress("sPairs.tr2.p", &sPairs_tr2 p, &b_sPairs tr2 p);
fChain->SetBranchAddress("sPairs.tr2.eta", &sPairs_tr2 eta, &b _sPairs tr2 eta);
fChain->SetBranchAddress("sPairs.tr2.psi", &sPairs_tr2 psi, &b_sPairs tr2 psi);
fChain->SetBranchAddress("sPairs.tr2.phi0", &sPairs_tr2 phi0, &b_sPairs_tr2 phi0);
fChain->SetBranchAddress("sPairs.tr2.length", &sPairs tr2 length, &b sPairs tr2 length);
fChain->SetBranchAddress("sPairs.tr2.10", &sPairs tr2 10, &b_sPairs_tr2 r0);
fChain->SetBranchAddress("sPairs.tr2.z0", &sPairs_tr2 z0, &b_sPairs tr2 z0);
fChain->SetBranchAddress("sPairs.tr2.dedx", &sPairs tr2 dedx, &b_sPairs_tr2 dedx);
fChain->SetBranchAddress("sPairs.tr2.pidProbElectron", &sPairs_tr2 pidProbElectron,

&b _sPairs_tr2 pidProbElectron);
fChain->SetBranchAddress("sPairs.tr2.pidProbPion", &sPairs _tr2 pidProbPion,

&b _sPairs_tr2 pidProbPion);
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fChain->SetBranchAddress("sPairs.tr2.pidProbKaon", &sPairs_tr2 pidProbKaon,

&b _sPairs_tr2 pidProbKaon);
fChain->SetBranchAddress("sPairs.tr2.pidProbProton", &sPairs_tr2 pidProbProton,

&b _sPairs_tr2 pidProbProton);
fChain->SetBranchAddress("sPairs.tr2.nHits", &sPairs_tr2 nHits, &b_sPairs_tr2 nHits);
fChain->SetBranchAddress("sPairs.tr2.nSigmaFEl", &sPairs_tr2 nSigmaEl, &b_sPairs_tr2 nSigmakFEl);
fChain->SetBranchAddress("sPairs.tr2.nSigmaPi", &sPairs_tr2 nSigmaPi, &b sPairs tr2 nSigmaPi);
fChain->SetBranchAddress("sPairs.tr2.nSigmaK", &sPairs_tr2 nSigmaK, &b sPairs tr2 nSigmaK);
fChain->SetBranchAddress("sPairs.tr2.nSigmaP", &sPairs_tr2 nSigmaP, &b_sPairs_tr2 nSigmaP);
fChain->SetBranchAddress("sPairs.pionH.fUniquelD", &sPairs_pionH fUniquelD,

&b _sPairs_pionH_fUniquelD);
fChain->SetBranchAddress("sPairs.pionH.{Bits", &sPairs pionH_fBits, &b sPairs_pionH_{Bits);
fChain->SetBranchAddress("sPairs.pionH.pid", &sPairs_pionH pid, &b _sPairs_pionH pid);
fChain->SetBranchAddress("sPairs.pionH.mInv", &sPairs pionH mlnv, &b _sPairs_pionH mlnv);
fChain->SetBranchAddress("sPairs.pionH.cosThetaStar", &sPairs pionH cosThetaStar,

&b _sPairs_pionH cosThetaStar);
fChain->SetBranchAddress("sPairs.pionH.yRap", &sPairs_pionH yRap, &b _sPairs pionH yRap);
fChain->SetBranchAddress("sPairs.kaonH.fUniqueID", &sPairs kaonH fUniquelD,

&b _sPairs_kaonH fUniquelD);
fChain->SetBranchAddress("sPairs.kaonH.{Bits", &sPairs_kaonH f{Bits, &b_sPairs_kaonH {Bits);
fChain->SetBranchAddress("sPairs.kaonH.pid", &sPairs_kaonH pid, &b_sPairs kaonH pid);
fChain->SetBranchAddress("sPairs.kaonH.mInv", &sPairs_kaonH mlnv, &b_sPairs_kaonH mlInv);
fChain->SetBranchAddress("sPairs.kaonH.cosThetaStar", &sPairs_kaonH cosThetaStar,

&b _sPairs_kaonH cosThetaStar);
fChain->SetBranchAddress("sPairs.kaonH.yRap", &sPairs_kaonH yRap, &b _sPairs_kaonH yRap);
fChain->SetBranchAddress("sPairs.protonH.fUniqueID", &sPairs_protonH fUniquelD,

&b _sPairs_protonH_fUniquelD);
fChain->SetBranchAddress("sPairs.protonH.fBits", &sPairs_protonH fBits, &b sPairs protonH_f{Bits);
fChain->SetBranchAddress("sPairs.protonH.pid", &sPairs_protonH pid, &b_sPairs_protonH pid);
fChain->SetBranchAddress("sPairs.protonH.mInv", &sPairs_protonH mlInv, &b_sPairs protonH mlInv);
fChain->SetBranchAddress("sPairs.protonH.cosThetaStar", &sPairs_protonH cosThetaStar,

&b _sPairs_protonH cosThetaStar);
fChain->SetBranchAddress("sPairs.protonH.yRap", &sPairs_protonH yRap, &b_sPairs protonH yRap);
fChain->SetBranchAddress("sPairs.electronH.fUniquelD", &sPairs_electronH fUniquelD,

&b _sPairs_electronH fUniquelD);
fChain->SetBranchAddress("sPairs.electronH.fBits", &sPairs_electronH fBits, &b_sPairs_electronH_fBits);
fChain->SetBranchAddress("sPairs.electronH.pid", &sPairs_electronH_pid, &b_sPairs_electronH pid);
fChain->SetBranchAddress("sPairs.electronH.mInv", &sPairs_electronH mlnv, &b_sPairs_electronH mlInv);
fChain->SetBranchAddress("sPairs.electronH.cosThetaStar", &sPairs_electronH cosThetaStar,

&b _sPairs_electronH_cosThetaStar);
fChain->SetBranchAddress("sPairs.electronH.yRap", &sPairs_electronH yRap, &b_sPairs_electronH_yRap);
fChain->SetBranchAddress("fUniquelD", &fUniquelD, &b_Trigger fUniquelD);
fChain->SetBranchAddress("fBits", &{Bits, &b_Trigger {Bits);
fChain->SetBranchAddress("p4", &p4, &b Trigger p4);
fChain->SetBranchAddress("p4c", &péc, &b_Trigger p4c);
fChain->SetBranchAddress("p5", &p5, &b_Trigger p5);
fChain->SetBranchAddress("ctbNE", &ctbNE, &b Trigger ctbNE);
fChain->SetBranchAddress("ctbSE", &ctbSE, &b Trigger ctbSE);
fChain->SetBranchAddress("ctbBE", &ctbBE, &b_Trigger ctbBE);
fChain->SetBranchAddress("ctbTE", &ctbTE, &b _Trigger ctbTE);
fChain->SetBranchAddress("ctbNW", &ctbNW, &b_Trigger ctbNW);
fChain->SetBranchAddress("ctbSW", &ctbSW, &b Trigger ctbSW);
fChain->SetBranchAddress("ctbBW", &ctbBW, &b Trigger ctbBW);
fChain->SetBranchAddress("ctbTW", &ctbTW, &b_Trigger ctbTW);
fChain->SetBranchAddress("refMultFtpcEast", &refMultFtpcEast, &b Trigger refMultFtpcEast);
fChain->SetBranchAddress("refMultFtpcWest", &refMultFtpcWest, &b Trigger refMultFtpcWest);
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fChain->SetBranchAddress("nCtbHits", &nCtbHits, &b_Trigger nCtbHits);
fChain->SetBranchAddress("ctbSum", &ctbSum, &b_Trigger ctbSum);
fChain->SetBranchAddress("zdcEast", &zdcEast, &b Trigger zdcEast);
fChain->SetBranchAddress("zdcWest", &zdcWest, &b_Trigger zdcWest);
fChain->SetBranchAddress("zdcSum", &zdcSum, &b_Trigger zdcSum);
fChain->SetBranchAddress("zdcEastUA", &zdcEastUA, &b Trigger zdcEastUA);
fChain->SetBranchAddress("zdcWestUA", &zdcWestUA, &b _Trigger zdcWestUA);
fChain->SetBranchAddress("zdcSumUA", &zdcSumUA, &b Trigger zdeSumUA);
fChain->SetBranchAddress("tw", &tw, &b_Trigger tw);
//fChain->SetBranchAddress("triglds", &triglds, &b_Trigger triglds);
fChain->SetBranchAddress("bbcAdc[48]", bbcAdc, &b_Trigger bbcAdc);
fChain->SetBranchAddress("bbcDSMVTX", &bbcDSMVTX, &b Trigger bbcDSMVTX);
fChain->SetBranchAddress("bbcPed[128]", bbcPed, &b Trigger bbcPed);
fChain->SetBranchAddress("bbcReg[2]", bbcReg, &b Trigger bbcReg);
fChain->SetBranchAddress("bbcScl[32]", bbeScl, &b Trigger bbcScl);
fChain->SetBranchAddress("bbcTdc[48]", bbcTdc, &b Trigger bbcTdc);
fChain->SetBranchAddress("bbcYear", &bbcYear, &b Trigger bbcYear);
fChain->SetBranchAddress("bbcBlueBackgroundRate", &bbcBlueBackgroundRate,

&b Trigger bbcBlueBackgroundRate);
fChain->SetBranchAddress("bbcCoincidenceRate", &bbcCoincidenceRate,

&b_Trigger bbcCoincidenceRate);
fChain->SetBranchAddress("bbcEastRate", &bbcEastRate, &b_Trigger bbcEastRate);
fChain->SetBranchAddress("bbcWestRate", &bbcWestRate, &b Trigger bbcWestRate);
fChain->SetBranchAddress("bbcYellowBackgroundRate", &bbcYellowBackgroundRate,

&b _Trigger bbcYellowBackgroundRate);
fChain->SetBranchAddress("zdcSmdEVertical u[8]", zdcSmdEVertical u,

&b Trigger zdeSmdEVertical u);
fChain->SetBranchAddress("zdcSmdEHorizontal u[8]", zdcSmdEHorizontal u,

&b Trigger zdeSmdEHorizontal u);
fChain->SetBranchAddress("zdcSmdW Vertical u[8]", zdeSmdW Vertical u,

&b _Trigger zdceSmdW Vertical u);
fChain->SetBranchAddress("zdcSmdWHorizontal u[8]", zdcSmdWHorizontal u,

&b Trigger zdeSmdWHorizontal u);
fChain->SetBranchAddress("runID", &runlD, &b_Trigger runlD);
fChain->SetBranchAddress("zdcSmdEVertical g[8]", zdcSmdEVertical g,

&b_Trigger zdcSmdEVertical g);
fChain->SetBranchAddress("zdcSmdEHorizontal g[8]", zdcSmdEHorizontal g,

&b _Trigger zdcSmdEHorizontal g);
fChain->SetBranchAddress("zdcSmdW Vertical g[8]", zdcSmdW Vertical g,

&b Trigger zdeSmdW Vertical g);
fChain->SetBranchAddress("zdcSmdWHorizontal g[8]", zdcSmdWHorizontal g,

&b _Trigger zdcSmdWHorizontal g);
fChain->SetBranchAddress("ReadZDCSMDFile", &ReadZDCSMDFile, &b Trigger ReadZDCSMDFile);
fChain->SetBranchAddress("zdcSmdEVertical[8]", zdcSmdEVertical, &b_Trigger zdcSmdEVertical);
fChain->SetBranchAddress("zdcSmdEHorizontal[8]", zdcSmdEHorizontal,

&b _Trigger zdeSmdEHorizontal);
fChain->SetBranchAddress("zdcSmdW Vertical[8]", zdeSmdW Vertical, &b_Trigger zdcSmdW Vertical);
fChain->SetBranchAddress("zdcSmdWHorizontal[8]", zdcSmdWHorizontal,

&b_Trigger zdcSmdWHorizontal);
fChain->SetBranchAddress("zdcSmdEVertical ¢[8]", zdcSmdEVertical c,

&b _Trigger zdeSmdEVertical c);
fChain->SetBranchAddress("zdcSmdEHorizontal c[8]", zdcSmdEHorizontal c,

&b _Trigger zdcSmdEHorizontal c);
fChain->SetBranchAddress("zdcSmdW Vertical c[8]", zdcSmdW Vertical c,

&b_Trigger zdeSmdW Vertical c);
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fChain->SetBranchAddress("zdcSmdWHorizontal c[8]", zdeSmdWHorizontal c,

&b_Trigger zdeSmdWHorizontal c);
fChain->SetBranchAddress("mZDCSMDCenterEx", &mZDCSMDCenterEx,

&b Trigger mZDCSMDCenterEx);
fChain->SetBranchAddress("mZDCSMDCenterEy", &mZDCSMDCenterEy,

&b_Trigger mZDCSMDCenterEy);
fChain->SetBranchAddress("mZDCSMDCenterWx", &mZDCSMDCenterWx,

&b _Trigger mZDCSMDCenterWx);
fChain->SetBranchAddress("mZDCSMDCenterWy", &mZDCSMDCenterWy,

&b_Trigger mZDCSMDCenterWy);
fChain->SetBranchAddress("mZDCSMDPed[2][2][8]", mZDCSMDPed, &b_Trigger mZDCSMDPed);
fChain->SetBranchAddress("ctbSlats", &ctbSlats , &b Trigger ctbSlats );
fChain->SetBranchAddress("ctbSlats.fUniquelD", ctbSlats fUniquelD, &b _ctbSlats fUniquelD);
fChain->SetBranchAddress("ctbSlats.fBits", ctbSlats fBits, &b_ctbSlats fBits);
fChain->SetBranchAddress("ctbSlats.i_phi", ctbSlats i phi, &b _ctbSlats i phi);
fChain->SetBranchAddress("ctbSlats.i_eta", ctbSlats i eta, &b_ctbSlats i_eta);
fChain->SetBranchAddress("ctbSlats.adc", ctbSlats_adc, &b _ctbSlats_adc);
fChain->SetBranchAddress("fUniquelD", &fUniquelD, &b Geant fUniquelD);
fChain->SetBranchAddress("fBits", &{Bits, &b_Geant_fBits);
fChain->SetBranchAddress("gPt", &gPt, &b _Geant gPt);
fChain->SetBranchAddress("gPz", &gPz, &b Geant gPz);
fChain->SetBranchAddress("gEta", &gEta, &b_Geant gEta);
fChain->SetBranchAddress("gMass", &gMass, &b Geant gMass);
fChain->SetBranchAddress("gY", &gY, &b _Geant _gY);
fChain->SetBranchAddress("gPsi", &gPsi, &b_Geant gPsi);
fChain->SetBranchAddress("gZVertex", &gZVertex, &b_Geant gZVertex);
fChain->SetBranchAddress("nPart", &nPart, &b Geant nPart);
fChain->SetBranchAddress("pPart", &pPart , &b Geant pPart );
fChain->SetBranchAddress("pPart.fUniquelD", &pPart fUniquelD, &b_pPart fUniquelD);
fChain->SetBranchAddress("pPart.fBits", &pPart fBits, &b pPart {Bits);
fChain->SetBranchAddress("pPart.key", &pPart_key, &b_pPart_key);
fChain->SetBranchAddress("pPart.pid", &pPart pid, &b pPart pid);
fChain->SetBranchAddress("pPart.charge", &pPart charge, &b _pPart charge);
fChain->SetBranchAddress("pPart.vertexId", &pPart_vertexld, &b pPart vertexId);
fChain->SetBranchAddress("pPart.pt", &pPart_pt, &b_pPart pt);
fChain->SetBranchAddress("pPart.cta", &pPart_eta, &b_pPart_eta);
fChain->SetBranchAddress("pPart.psi", &pPart_psi, &b_pPart psi);
fChain->SetBranchAddress("pPart.e", &pPart e, &b pPart_e);
fChain->SetBranchAddress("pPart.nTpcHits", &pPart nTpcHits, &b_pPart nTpcHits);
fChain->SetBranchAddress("pPart.nFtpHits", &pPart_nFtpHits, &b_pPart nFtpHits);
fChain->SetBranchAddress("pPart.nSvtHits", &pPart nSvtHits, &b_pPart nSvtHits);

}

Bool t ZDCSMD::Notify()

{
// The Notify() function is called when a new file is opened. This

// can be either for a new TTree in a TChain or when when a new TTree

// is started when using PROOF. It is normaly not necessary to make changes
// to the generated code, but the routine can be extended by the

// user if needed. The return value is currently not used.

return KTRUE;
H

#endif // #ifdef ZDCSMD _cxx
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ZDCSMD.C

#define ZDCSMD _cxx

/I The class definition in ZDCSMD.h has been generated automatically

// by the ROOT utility TTree::MakeSelector(). This class is derived

// from the ROOT class TSelector. For more information on the TSelector

// framework see SROOTSYS/README/README.SELECTOR or the ROOT User Manual.
/I ' The following methods are defined in this file:

/I Begin(): called everytime a loop on the tree starts,

/! a convenient place to create your histograms.

// SlaveBegin(): called after Begin(), when on PROOF called only on the
/! slave servers.

/" Process():  called for each event, in this function you decide what

/! to read and fill your histograms.

/I SlaveTerminate: called at the end of the loop on the tree, when on PROOF
/! called only on the slave servers.

/" Terminate(): called at the end of the loop on the tree,

/! a convenient place to draw/fit your histograms.

/

/I 'To use this file, try the following session on your Tree T:

/!

// Root > T->Process("ZDCSMD.C")

// Root > T->Process("ZDCSMD.C","some options")
// Root > T->Process("ZDCSMD.C+")

//

#include "ZDCSMD.h"
#include <TH2.h>

#include <TStyle.h>
#include <iostream.h>
#include <TF1.h>

#include <TCanvas.h>
#include <TLine.h>
#include <TLegend.h>
#include <TLegendEntry.h>
#include <TH2Editor.h>

Double t Pi=3.14159265359; //Pi... I can't believe it really dosen't apear to be built in.
int g;
PRk kR R yales used In cuts o E R R sk ks kskok sk ko skok ook

//varrying location
//Double_twx ¢ =0; Doubler _tex c=0;
//Double twy ¢ =0; Double tey c=0;
//Double twx c=4.223; Double tex c=4.528;
//Double _twy ¢ =5.054; Double tey c=5.361;
//Double twx ¢ =4.303; Double tex c=4.642; //Base Cuts
//Double_twy ¢ =5.082; Double tey c=5.525; //Base Cuts
//Double_t wx ¢ =4.288; Double tex c=4.609;
//Double twy c=5.056; Double tey c=5.432;
//Double twx ¢ =4.067, Double tex c=4.585; //Sub Peak Cuts No distace
//Double_twy c=4.728; Double tey c=5.122; //Sub Peak Cuts No distance

87



Double twx c=4.121; Double tex c=4.569; //Sub Peak Cuts distace 1.25

Double twy c=4.798; Double tey c=5.137; //Sub Peak Cuts distance 1.25
//Double_t wx ¢ =4.053; Double tex c=4.551; //Sub Peak Cuts base cuts
//Double twy c=4.794; Double tey c=5.288; //Sub Peak Cuts base cuts
//double inner_rad =2.5; //aproximatly 20 percent error cut 5 events
//double inner rad =2.0; //aproximatly 25 percent error cut 12 events
//double inner rad = 1.5; //aproximatly 31 percent error cut 49 events
double inner rad =1.03; //Min cut aproximatly 50 percent error cut 118 events
//double inner_rad = 0; //No cut
//Cut Distance to fit peak to far from actual peak
double distance cut x = (1.5*1.25); /i+0.5*(1+1)
double distance cut y = (1.414*1.25); /1(2*j+1.25)/sqrt(2.)

//double distance _cut_x = (1.5*0.75); /i+0.5*(1+1)
//double distance cut y = (1.414*0.75); /1(2%j+1.25)/sqrt(2.)

double Peak cut=1;
double min_ratio = 1.8; /11.8
//double min_ratio = 5.0;

//******************** Values used in cuts sk sl sk sfe s sk sfe ol s sfe s sk sk sk sk sl sk sk skeoseosk skoskok sk

//next eleven variables are used to find outter radius

intc=0; //c Counts
double eradl = 0; double erad2 = 0; double erad3 = 0; double erad4 = 0; double e_outer rad;
double wradl = 0; double wrad2 = 0; double wrad3 = 0; double wrad4 = 0;

double w_outer rad;

//next six variables are used to fill the histograms of the slats, arrays allso used in finding the peak slats

double x[7]; double y[8]; // arrays for the east slats
double xw[7]; double yw[8]; /I arrays for the west slats
double xf=0; double yf = 0;

//mext seven variables store and keep track of the number of non zero slats for East and West Vertical and
Horizontal slats

intnum n_z ex =0; intnum n_z ey = 0; intnum n_z wx = 0; intnum n_z wy =0;
int count_row = 0; int count_keep 1=0; int count_keep 2 =0;

//mext eleven variable keep track of the peak slats values and location
double Locate PeakXE = 0; double Locate PeakYE = 0; double Locate PeakXW =0;  double
Locate PeakYW = 0;

double PeakXE = 0; double PeakYE = 0; double PeakXW = 0; double PeakYW = 0;
/Ivalue of peak
int countl = 0; double max1 = 0; double max2 = 0;

//mext nine variables used to find the radius, and calculate the phis and delta phi

double RadiusE = 0; double RadiusW = 0;
Float_t Delta x =0; Float t Delta y =0; Float tDelta x w=0; Float tDelta y w=0;
Float tphi 1=0; Float t phi 2=0; Float tphi d=0; //delta phi

/Mmext four variables store the mean values of the the slats
double Avg ex =0; double Avg ey =0; double Avg wx =0; double Avg wy =0;
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//mext four variables store the values of the Distance between the mean and the actual peak
double distance EX = 0; double distance EY = 0; double distance. WX = 0; double distance WY =0;

//next four variables store the values of the Distance between the sub mean and the actual peak
double distance EX sub = 0; double distance EY sub = 0; double distance WX sub = 0; double
distance WY _sub =0;

//mext five variables are for the Ratio of peak to mean occupancy

double avg_peak; double avg peak ex; double avg peak ey; double avg peak wx; double
avg peak wy;

double avg_ex; double avg_ey; double avg wx; double avg wy;

//next sixteen variables are for peak quality: One slat is greater than the mean the other is greater than 0 about
peak

int slat num_ex; int slat num_ey; int slat num_wx; int slat num_wy; //slat number of peak

double slat_1_ex;double slat 3 ex;double slat 1 _ey;double slat 3 ey;//slats on either side of peak

double slat 1 wx; double slat 3 wx; double slat 1 wy; double slat 3 wy;
//slats on either side of peak
int check s 4 ex; int check s 4 ey; int check s 4 wx; int check s 4 wy;

//check for three slats

//mext ten variables are used to find the mean over the range of the two slats on either side of the peak
int sub_range 1; int sub_range 2;

double Avg_ex_sub; double Avg ey sub; double Avg wx_sub; double Avg wy sub;
double mean sub EX;  double mean sub EY; double mean sub WX; double mean sub WY;

//mext four variables are used to sum all of the slats. This was one posibility for finding the beam center that
was ultimatly not used.

double peak sum_ex=0; double peak sum_ey=0;

double peak sum_wx=0; double peak sum_wy=0;

//next four variables are used to find all of the slats in a that are greater than zero
// s this even used?

int number_not one e X row; int number_not one e y row;

int number_not one w_X_row; int number_not one w_y_row;

//************************************************************ place fOr hiStO

THIF *GT = new THI1F("GT", "Global Tracks", 6400, 0, 6400.); //Global Tracks
THIF *PT = new THI1F("PT", "Primary Tracks", 25, 0, 25.); //Primary Tracks

THIF *entry_num =new THI1F("entry_num", "Entry #", 30001, 0., 30000.); //Each entry has a
seperate entry # I can use this to look specfic events

THIF *run_num = new TH1F("run_num", "Run #", 50001, 5040000., 5090000.); //Each entry has a run
# I can use this to look specfic events

TH2F* BCE =new TH2F("BCE","Beam Center East",100,0,10,100,0.5,11); //Beam Center
location only really useful for Gang Wang's

TH2F* BCW =new TH2F("BCW","Beam Center West",100,0,10,100,0.5,11); //Beam Center

location only really useful for Gang Wang's

THIF *Outer Radius_E =new TH1F("Outer Radius_E", "Outer Radius East", 5, 0, 4); //Tells which radius
got used

THIF *Outer Radius W =new THI1F("Outer Radius W", "Outer Radius West", 5, 0, 4); //Tells which
radius got used
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TH2F* Mean E =new TH2F("Mean E","Mean East",49, -0.25, 10.25, 56, 0.17677670, 11.49048519);
//scatter plots of location of neutron based of mean slat values for East

TH2F* Mean W = new TH2F("Mean W","Mean West",49, -0.25, 10.25, 56, 0.17677670, 11.49048519);
//scatter plots of location of neutron based of mean slat values for West

THIF *E_X Slats = new THIF("E_X Slats", "East x slats", 7, -0.25, 10.25); /I'T Vertical
range in cm

THIF *E Y Slats =new THIF("E Y Slats", "East y slats", §, 0.17677670, 11.49048519); /18
Horizontal range in cm

THIF *W_X Slats = new THIF("W_X_Slats", "West x slats", 7, -0.25, 10.25); //7 Vertical
range in cm

THIF *W_Y _Slats =new THIF("W_Y _Slats", "West y slats", 8, 0.17677670, 11.49048519); /18

Horizontal range in cm

THIF *PeaksXE = new THIF("PeaksXE", "Peak ADC Vertical East", 222, -10., 100.);
//Filled with the peaks of these slats

THIF *PeaksYE = new TH1F("PeaksYE", "Peak ADC Horizontal East", 222, -10., 100.);
//Filled with the peaks of these slats

THI1F *PeaksXW = new TH1F("PeaksXW", "Peak ADC Vertical West", 222, -10., 100.);
//Filled with the peaks of these slats

THIF *PeaksYW = new TH1F("PeaksYW", "Peaks ADC Horizontal West", 222, -10., 100.);
//Filled with the peaks of these slats

THIF *distance_ex = new TH1F("distance ex", "distance between peak and mean East", 65, -1., 20.);
//Distance beteen the peak and mean of the slats

THIF *distance ey = new TH1F("distance ey", "distance between peak and mean East", 65, -1., 20.);
//Distance beteen the peak and mean of the slats

THIF *distance wx = new TH1F("distance wx", "distance between peak and mean West", 65, -1., 20.);
//Distance beteen the peak and mean of the slats

THIF *distance wy = new TH1F("distance_wy", "distance between peak and mean West", 65, -1., 20.);
//Distance beteen the peak and mean of the slats

THIF *distance_ex sub = new TH1F("distance ex sub", "distance between peak and mean East", 65, -1., 20.);
//Distance beteen the peak and mean of the slats

THIF *distance ey sub =new THIF("distance ey sub", "distance between peak and mean East", 65, -1., 20.);
//Distance beteen the peak and mean of the slats

THIF *distance_wx_sub = new TH1F("distance wx_sub", "distance between peak and mean West", 65, -1.,

20.);  //Distance beteen the peak and mean of the slats

THIF *distance_wy_sub =new TH1F("distance wy sub", "distance between peak and mean West", 65, -1.,

20.);  //Distance beteen the peak and mean of the slats

THI1F *RBCE = new THIF("RBCE", "Radius from Beam Center East", 25, 0, 10.);
//Value of Radius East form the Beam Center

THI1F *RBCW = new THI1F("RBCW", "Radius from Beam Center West", 25, 0, 10.);
//Value of Radius West form the Beam Center

TH2F *RBCES = new TH2F("RBCES", "Radius from Beam Center East Scatter", 75, -8, 8.,75, -8, 8.);
//Scatter plot of how points are distributaed around the Beam Center

TH2F *RBCWS =new TH2F("RBCWS", "Radius from Beam Center West Scatter", 75, -8, 8.,75, -8, 8.);
//Scatter plot of how points are distributaed around the Beam Center

//THIF *dphi = new TH1F("delta_phi", "Delta Phi", 28, -2*Pi, 2*Pi); //The whole
point of this code
//THIF *dphi = new TH1F("delta_phi", "Delta Phi", 60, -2*Pi, 2*Pi); //The whole

point of this code
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THIF *dphi = new TH1F("delta_phi", "Delta Phi", 15, 0, Pi); //The whole
point of this code
THIF *phi_E =new TH1F("phi_East", "Phi East", 16, 0., 7.); //Can see
how the angles are distributed about the beam center
THIF *phi W =new TH1F("phi_West", "Phi West", 16, 0., 7.);

//Can see how the angles are distributed about the beam center

THIF *zeua = new TH1F("zeua", "ZDC unattenuated East", 201, 0., 200.);
//For the one neutron peak

THIF *zwua = new TH1F("zwua", "ZDC unattenuated West", 201, 0., 200.);
//For the one neutron peak

THIF *Num not Z e x =new THIF("Num _not Z e x", "Number greater then 1 Eastx", 9, 0., 8.);
//Total number of slats per event that have an ACD value of greater then 1

THIF *Num not Z e y=new THIF("Num not Z e y", "Number greater then 1 Easty", 10, 0., 9.);
//Total number of slats per event that have an ACD value of greater then 1

THIF *Num not Z w_x =new THIF("Num not Z w x", "Number greater then 1 Westx", 9, 0., 8.);
//Total number of slats per event that have an ACD value of greater then 1

THIF *Num not Z w_y =new THIF("Num not Z w_y", "Number greater then 1 West y", 10, 0., 9.);

//Total number of slats per event that have an ACD value of greater then 1

THIF *Num_not Z e x_inrow =new THIF("Num _not Z e x inrow", "Number of slats in a row greater than
1 ADC count East x", 9, 0., 8.); //Number of slats that are in a row that have an ACD value of greater then 1
THIF *Num not Z e y inrow =new THIF("Num not Z e y inrow", "Number of slats in a row greater than
1 ADC count East y", 10, 0.,9.);  /Number of slats that are in a row that have an ACD value of greater then 1
THIF *Num _not Z w_x_inrow = new THI1F("Num _not Z w_x_inrow", "Number of slats in a row greater
than 1 ADC count West x", 9, 0., 8.); //Number of slats that are in a row that have an ACD value of
greater then 1

THIF *Num not Z w_y inrow =new THIF("Num not Z w_y inrow", "Number of slats in a row greater
than 1 ADC count West y", 10, 0., 9.); //Number of slats that are in a row that have an ACD value of
greater then 1

THIF *E X Slats Total =new THIF("E X Slats Total", "East x slats Total", 7, -0.25, 10.25);
//sum of slats for all events could be used for beam center range in cm
THIF *E_Y_Slats Total =new THIF("E_Y_Slats Total", "East y slats Total", 8, 0.17677670, 11.49048519);
//sum of slats for all events could be used for beam center range in cm
THIF *W_X Slats Total = new THIF("W_X Slats Total", "West x slats Total", 7, -0.25, 10.25);
//sum of slats for all events could be used for beam center range in cm
THIF *W_Y Slats_Total =new THIF("W_Y _Slats_Total", "West y slats Total", 8, 0.17677670,
11.49048519);  //sum of slats for all events could be used for beam center range in cm

THIF *Avg PeakXE =new THIF("Avg_PeakXE", "Avg to Peak Vertical East", 128, -1., 30.);
//Ratio of peak to mean occupancy

THIF *Avg PeakYE =new THIF("Avg PeakYE", "Avg to Peak Horizontal East", 128, -1., 30.);
//Ratio of peak to mean occupancy

THIF *Avg PeakXW = new TH1F("Avg PeakXW", "Avg to Peak Vertical West", 128, -1., 30.);
//Ratio of peak to mean occupancy

THIF *Avg PeakYW =new THI1F("Avg PeakYW", "Avg to Peak Horizontal West", 128, -1., 30.);
//Ratio of peak to mean occupancy

JRF KRR KR aqn ghoye kKKK KKk /)

TH2F* Sub Mean_E =new TH2F("Sub Mean E","Sub Peak Mean East",49, -0.25, 10.25, 56, 0.17677670,
11.49048519); //mean East

TH2F* Sub Mean W =new TH2F("Sub_Mean W","Sub Peak Mean West",49, -0.25, 10.25, 56, 0.17677670,
11.49048519); //mean West
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THIF *Peaks_second XE =new THI1F("Peaks second XE", "second Peak ADC Vertical East", 222, -10.,
}f(I)L?l)l*: {"/llJiallks_second_YE =new THI1F("Peaks second YE", "second Peak ADC Horizontal East", 222, -10.,
}f(I)L?l)I; *Peaks _second XW =new THI1F("Peaks_second XW", "second Peak ADC Vertical West", 222, -10.,
}f(I)L?I)l; *Peaks second YW =new THI1F("Peaks second YW", "second Peak ADC Horizontal West", 222, -
10., 100.);

THIF *distance ex_second = new THIF("distance ex second", "distance between Ist and 2nd peak East", 65,
:1“1H’ llFO.’Zélistanceieyisecond =new THI1F("distance ey second", "distance between 1st and 2nd peak East", 65,
:l"lfi lllﬂf).’gziistance_wx_second =new THI1F("distance_wx_second", "distance between 1st and 2nd peak West",
"1"5}91 ili‘;ii?égénce_wy_second =new THI1F("distance_wy_second", "distance between 1st and 2nd peak West",
65,-1.,10.);

THIF *Peak Sum XE =new TH1F("Peak Sum XE", "ADC Sum Vertical East", 302, -1., 300.);
THIF *Peak Sum YE =new TH1F("Peak Sum_ YE", "ADC Sum Horizontal East", 302, -1., 300.);
THIF *Peak Sum XW =new THI1F("Peak Sum_ XW", "ADC Sum Vertical West", 302, -1., 300.);
THIF *Peak Sum_ YW =new THIF("Peak Sum YW", "ADC Sum Horizontal West", 302, -1., 300.);

THIF *mean_sub_ex =new THI1F("mean_sub_ex", "distance between peak mean and mean East", 65, -1., 20.);

" n

THIF *mean_sub_ey =new THIF("mean sub_ey", "distance between peak mean and mean East", 65, -1., 20.);
THIF *mean_sub_wx =new THIF("mean sub_wx", "distance between peak mean and mean West", 65, -1.,
20.);

THIF *mean_sub wy =new THI1F("mean_sub_wy", "distance between peak mean and mean West", 65, -1.,
20.);

THIF *ctb = new THI1F("ctb", "ctb sum", 76, 0., 75.); //Look at type of
events

[ R R R place for histo
sokskokok ok kb ook ok ok o sk kol ok ok ok ok ok kol ok ok kol ol ok ok sk ko ok ok ko ok //

TFile f("ZDCSMD.root","recreate");

void ZDCSMD::Begin(TTree * /*tree*/)

{
// ' The Begin() function is called at the start of the query.

// When running with PROOF Begin() is only called on the client.
// The tree argument is deprecated (on PROOF 0 is passed).

TString option = GetOption();
H
void ZDCSMD::SlaveBegin(TTree * /*tree*/)

{
// The SlaveBegin() function is called after the Begin() function.

// When running with PROOF SlaveBegin() is called on each slave server.
// The tree argument is deprecated (on PROOF 0 is passed).

TString option = GetOption();
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}

Bool t ZDCSMD::Process(Long64 t entry)
{
// ' The Process() function is called for each entry in the tree (or possibly
// keyed object in the case of PROOF) to be processed. The entry argument
// specifies which entry in the currently loaded tree is to be processed.
/' Tt can be passed to either ZDCSMD::GetEntry() or TBranch::GetEntry()
// to read either all or the required parts of the data. When processing
// keyed objects with PROOF, the object is already loaded and is available
// via the fObject pointer.
//
// This function should contain the "body" of the analysis. It can contain
// simple or elaborate selection criteria, run algorithms on the data
// of the event and typically fill histograms.
I
// The processing can be stopped by calling Abort().
I
// Use fStatus to set the return value of TTree::Process().
/
// The return value is currently not used.

fChain->GetTree()->GetEntry(entry);

ctb->Fill(ctbSum); //Look at type of events

//**************************************** Outter Radius Only needs done once

//Defalut values for the Beam Center
/*wx_c =4.39604; ex_c =4.72466;
wy_c=5.19968; ey ¢ =5.53629;*/

//Gang Wangs values for the Beam Center
/*wx_c=mZDCSMDCenterWx; ex_c =mZDCSMDCenterEx;

wy_c =mZDCSMDCenterWy; ey_c =mZDCSMDCenterEy;
*/
//The next two if loops calculate the outer radius
if(c==0){
eradl =0.25 +ex_c; erad2 =10.25 -ex_c;
erad3 =ey c-0.17677670; erad4 = 11.49048519 - ey c;

if(erad1<=erad2 && eradl<=erad3 && eradl<=erad4){
e _outer_rad = eradl;
Outer Radius_E->Fill(1);}

else if(erad2<=eradl && erad2<=erad3 && erad2<=erad4){
e _outer_rad = erad2;
Outer Radius E->Fill(2);}

else if(erad3<=eradl && erad3<=erad2 && erad3<=erad4){
e outer_rad = erad3;
Outer Radius_E->Fill(3);}

else{
e _outer_rad = erad3;
Outer Radius E->Fill(4);}

cout <<"e outer rad =" <<e outer rad <<endl;



}

if(c==0){
wradl = 0.25 + wx_c; wrad2 =10.25 - ex_c;
wrad3 =ey c-0.17677670; wrad4 = 11.49048519 - ey _c;

if(wradl<=wrad2 && wradl<=wrad3 && wradl<=wrad4){
w_outer rad = wradl;
Outer Radius W->Fill(1);
c=1

else if(wrad2<=wradl && wrad2<=wrad3 && wrad2<=wrad4){
w_outer rad = wrad2;
Outer_Radius W->Fill(2);
c=1;}

else if(wrad3<=wradl && wrad3<=wrad2 && wrad3<=wrad4){
w_outer_rad = wrad3;
Outer Radius W->Fill(3);

c=1;}
else{
w_outer rad = wrad3;
Outer Radius W->Fill(4);
c=1;}
cout << "w_outer rad =" <<w_outer rad << endl;

i

//**************************************** Set Up IfI want to ﬁll the SlatS

E X Slats->GetXaxis()->SetTitle("Slats in cm"); E X Slats->GetXaxis()-
>CenterTitle(true);

E X Slats->GetYaxis()->SetTitle("Entries"); E X Slats->GetYaxis()-
>CenterTitle(true);

E Y Slats->GetXaxis()->SetTitle("Slats in cm"); E Y Slats->GetXaxis()-
>CenterTitle(true);

E Y Slats->GetYaxis()->SetTitle("Entries"); E Y Slats->GetYaxis()-
>CenterTitle(true);

W_X Slats->GetXaxis()->SetTitle("Slats in cm"); W_X Slats->GetXaxis()-
>CenterTitle(true);

W_X Slats->GetYaxis()->SetTitle("Entries"); W_X Slats->GetYaxis()-
>CenterTitle(true);

W_Y_Slats->GetXaxis()->SetTitle("Slats in cm"); W_Y_Slats->GetXaxis()-
>CenterTitle(true);

W_Y_Slats->GetYaxis()->SetTitle("Entries"); W_Y_Slats->GetYaxis()-
>CenterTitle(true);

E X Slats->SetMinimum(0); E Y Slats->SetMinimum(0);

W_X_ Slats->SetMinimum(0); W_Y _Slats->SetMinimum(0);

[/ 3 st st sk e st st skt sk stk skekokokoskekokokoskokoiokoskokoiokokek solokekskekok Plgce to fill histograms for all of the events

run_num->Fill(runN);
zwua->Fill(zdcWestUA);
zeua->Fill(zdcEastUA);

//**************************************** First Cuts

//if(zdcEastUA>=0 & & zdcWestUA>=0){ // Cut zdcEastUA and zdcWestUA >= 1
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if(zdcEastUA>=1 && zdcWestUA>=1){

PT->Fill(nPrimaryTracks);
GT->Fill(nGlobalTracks);

// Cut zdcEastUA and zdcWestUA >=1

if(nPrimaryTracks ==0 && nGlobalTracks<=5 && zdcEastUA <= 31 && zdcWestUA <=40){ //Cut Global,

Primary, ZDC one neutron

//if(nPrimaryTracks ==0 && zdcEastUA <=31 && zdcWestUA <= 40){

neutron

//if(zdcWestUA <=40){ //ZDC one neutron West

/if(zdcEastUA <= 31){

//ZDC one neutron East

//if(zdcEastUA <= 31 && zdcWestUA <= 40){

//if(zdcEastUA >= 31 && zdcWestUA >= 40 && zdcEastUA <= 75 && zdcWestUA <= 75){

neutron

//if(zdcWestUA >= 40 && zdcWestUA <= 75){
//if(zdcWestUA >=75){ //ZDC three or more neutron West

//ZDC one neutron

//ZDC two neutron West

[ kR kR Rk B ling the east slats

0]=zdcSmdEHorizontal ¢
1]=zdcSmdEHorizontal ¢
2]=zdcSmdEHorizontal ¢
3]=zdcSmdEHorizontal ¢
4]=zdcSmdEHorizontal c
5]=zdcSmdEHorizontal ¢
y[6]=zdcSmdEHorizontal c[6]; x

[0];  x[0]
(11 x[1]=
2], x[2]=
Bl x[3]=
[4];  x[4]=
[5];  x[5]=
[6]

y[7]=zdcSmdEHorizontal_c[7];

=zdcSmdEVertical c[0]
zdcSmdEVertical c[1]
zdcSmdEVertical c[2]
zdcSmdEVertical c[3];
zdcSmdEVertical c[4]
zdcSmdEVertical ¢[5]
=zdcSmdEVertical c[6]

>
i

E

>

>

>

//**************************************** Fllhl’lg the west Slats

otk sk sk Rk R Rk Rk RSk Rk R R Rk Rk

yw[0]=zdcSmdWHorizontal ¢
yw[1]=zdcSmdWHorizontal ¢
yw[2]=zdcSmdWHorizontal ¢
yw[3]=zdcSmdWHorizontal ¢
yw[4]=zdcSmdWHorizontal ¢
yw[5]=zdcSmdWHorizontal ¢
yw[6]=zdcSmdWHorizontal ¢
yw[7]=zdcSmdWHorizontal ¢

01;
1];
2];
31
4];
51;
6;
1,

[ B e Mo B e M e I e M s W ey

xw[0]=zdcSmdW Vertical c[0]
xw[1]=zdcSmdW Vertical c[1]
xw[2]=zdcSmdW Vertical c[2]
xw[3]=zdcSmdW Vertical c[3];
xw[4]=zdcSmdW Vertical c[4]
xw[5]=zdcSmdW Vertical c[5]
xw[6]=zdcSmdW Vertical c[6]

b
b

b

b

b

>

[ sk sk sk sk skt sk sk Rk sk Rk sk kR sk bk sk ksl ok Rk Baot vertical or X

otk ok sk ok sk Rk Rk sk sk R sk Rk R sk kR kR ok Rk

//Cut Primary, ZDC one

//ZDC two

//Fills vertical slats, finds the sum of the slats, number of non zero slats, number of non zero slats in a row, peak

value and location

num n_z ex =0;
count_row = 0;
count_keep 1 =0;
count_keep 2 =0;
countl =0;

max 1 =x[0];

//get number of non zero slats

//get number of non zero slats in a row
//get number of non zero slats in a row
//get number of non zero slats in a row

//keeps track of the peak

//used to find peak

slat num_ex = 0; //keeps track of the peak

peak sum_ex=0;
avg peak =0;
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avg peak ex =0;
avg ex =0;

for(int i=0; i<7; i++){

xf=1+0.5*(1+1);

peak sum_ex=peak sum_ex+x[i];

Rename

E X Slats->Fill(xf,x[i]);
E X Slats Total->Fill(xf,x[i]);
avg peak = avg peak + x[i];

if(x[i]>1) 1

ADC count greater than one

slats in a row

num n zZ ex=num n z ex +l;
count_row = count_row +1;

count_keep 1 = count_row;

//for slat location (0.5 to 9.5)

// sums all the slats

//Fills slat histogram

//Fills slat histogram

//counts number of slats with
//counts number of non zero
//Keeps slat total in a row
/lused to find peak

//used to find peak
//keeps track of the peak

//resets for a zero or negative

//Keeps lager slat total in a row

//Fills number of non zero slats

//Fills number of non zero slats

max2 = x[i];
if (max1<max2){
max1 = max2;
countl =1;
b
/* if(num n z ex==7){
E X Slats->Write("Veritical East");
H
*/
H
else{
count_row = 0;
slat
if(count_keep 1>=count _keep 2){
count_keep_ 2 = count keep 1;
H
H
H
number not one ¢ x_row = 0;
if(count keep 1>=count keep 2){
Num not Z e x_ inrow->Fill(count keep 1);
in a row
number _not one e x row = count_keep 1;}
else{
Num_not Z e x_inrow->Fill(count keep 2);
in a row

number not one e x row = count _keep 2;}

Num _not Z e x->Fill(num n_z ex);

ADC count greater than one

PeakXE = x[countl];

Locate PeakXE = countl + 0.5*(1+countl);

//Fills number of slats with

/Ivalue of peak
//location of peak
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slat num_ex = countl;

if(PeakXE>1){
avg ex = avg peak/7;
avg peak ex =PeakXE/avg ex;
Avg PeakXE->Fill(avg_peak ex);
H

Avg ex=E X Slats->GetMean(); //gets mean location of the slats

//**************************************** East Vertical Sub mean for neutron location
Avg ex_sub=20;

mean_sub EX =0;

if(count1>0 && count1<6){

sub_range 1 = countl; //count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //Skips over peak bin

E X Slats->GetXaxis()->SetRange(sub_range 1,sub range 2); //to restrict range to bins on
either side of the peak

Avg ex sub=E X Slats->GetMean(); //gets mean location of the sub
range

E X Slats->GetXaxis()->SetRange(); //set range to all bins again
else if(count1==0){

sub_range 1 =countl + 1; //peak bin: count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //right of peak bin

E X Slats->GetXaxis()->SetRange(sub_range 1,sub range 2); //to restrict range to bins on
either side of the peak

Avg ex sub=E X Slats->GetMean(); //gets mean location of the sub
range

E X Slats->GetXaxis()->SetRange(); //set range to all bins again
H
else{

sub_range | = countl; //bin left of peak: count is in
terms of the array range of bins starts at 1, the array starts at zero

sub_range 2 =countl + 1; /Ipeak bin

E X Slats->GetXaxis()->SetRange(sub_range 1,sub _range 2); //to restrict range to bins on
either side of the peak

Avg ex sub=E X Slats->GetMean(); //gets mean location of the sub
range

E X Slats->GetXaxis()->SetRange(); //set range to all bins again
H

mean_sub_EX = fabs(Avg ex sub - Avg ex);
//mean_sub_ex->Fill(mean_sub_EX);

/7K 3 st st s s st st sk ke stesteok sk skeskoskoskeskokoskokoskokokokeskokokockskekoiokskkokk HEagt horizontal or Y

//Fills horizontal slats, finds the sum of the slats, number of non zero slats, number of non zero slats in a row,
peak value and location

num n z ey =0;

count_row = 0;
count_keep 1=0;
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count_keep 2=0;

countl =0;

slat num_ey = 0; //keeps track of the peak

max1 = y[0];

peak sum_ey=0;

avg peak =0;

avg _peak ey =0;

avg ey =0;

for(int j=0; j<8; j++)

/*

*/

slat

}

yf=(2*%j+1.25)/sqrt(2.); //for slat location
peak sum_ey = peak sum ey + y[j];

E Y Slats->Fill(yf,y[j]);
E_Y_Slats_Total->Fill(yf,y[j]);
avg_peak = avg_peak + y[j];

if(y[j]> D1
num n_z ey =num_n_z ey +1;
count_row = count_row +1;
count keep 1= count row;

max2 = y[j];
if (max1<max2){
max1 = max2;
countl =j;
}

if(num n_z ey==8){
E Y Slats->Write("Horizontal East");

H

H

else{
count_row = 0;
if(count keep 1>=count keep 2){

count keep 2 = count keep 1;

H

H

number not one e y row =0;

if(count_keep 1>=count_keep 2){

}

else{

H

Num_not Z e y inrow->Fill(count _keep 1);
number _not one e y row = count _keep 1;

Num_not Z e y_ inrow->Fill(count keep 2);
number not one e y row = count_keep 2;

Num not Z e y->Fill(num n z ey);

//resets for a zero or negative

//Keeps lager slat total in a row
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PeakYE = y[countl];
Locate PeakYE = (2*(countl)+1.25)/sqrt(2.);
slat num_ey = countl;

if(PeakYE>1){
avg ey = avg_peak/§;
avg peak ey =PeakYE/avg_ey;
Avg PeakYE->Fill(avg_peak ey);
H

Avg ey=E Y Slats->GetMean();

[ Ak ok ok tekok kol okkokokokok kokok kol kol k% East horizontal sub mean for neutron location
Avg ey sub=20;

mean_sub EY =0;

if(count1>0 && count1<6){

sub_range 1 = countl; //count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //Skips over peak bin

E_ Y Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); //to restrict range to bins on
either side of the peak

Avg ey sub=E Y Slats->GetMean(); //gets mean location of the sub
range

E Y Slats->GetXaxis()->SetRange(); //set range to all bins again
else if(count1==0){

sub_range 1 =countl + 1; //peak bin: count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //right of peak bin

E_ Y Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); //to restrict range to bins on
either side of the peak

Avg ey sub=E Y Slats->GetMean(); //gets mean location of the sub
range

E Y Slats->GetXaxis()->SetRange(); //set range to all bins again
H
else{

sub_range 1 = countl; //bin left of peak: count is in
terms of the array range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 1; //peak bin

E_ Y Slats->GetXaxis()->SetRange(sub_range 1,sub _range 2); //to restrict range to bins on
either side of the peak

Avg ey sub=E Y Slats->GetMean(); //gets mean location of the sub
range

E Y Slats->GetXaxis()->SetRange(); //set range to all bins again
H

mean_sub_EY = fabs(Avg ey sub - Avg_ey);
//mean_sub_ey->Fill(mean_sub_EY);

[k 3 st st s sk st ste st sk steste stk seskeskoskoskeskokokockoskokokoskoskokskokskoksokockskkk Wegt vertical or X

//Fills vertical slats, finds the sum of the slats, number of non zero slats, number of non zero slats in a row, peak
value and location

num n z wx =0;
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count_row = 0;

count_keep 1=0;

count_keep 2 =0;

countl =0;

slat num wx = 0; //keeps track of the peak
max1 = xw[0];

peak sum_wx=0;

avg peak =0;

avg peak wx =0;

avg wx =0;

1

slat

for ((int i=0; i<7; i++){
xf'=1+0.5*(1+1); //for slat location
peak sum_wx=peak sum wx + xwJ[i];

W_X_ Slats->Fill(xf,xw[i]);
W_X Slats Total->Fill(xf,xw][i]);
avg peak = avg peak + xw[i];

if(xw[i]>1){

if(xw[i]>0){
num n z wx=num n z wx +l;
count_row = count_row +1;
count_keep 1 =count row;

max2 = xwl[i];

if (max1<max2){
max] = max2;
countl =1,
H
H
else{
count_row = 0;
if(count keep 1>=count keep 2){
count keep 2 = count keep 1;}
H

}

number not one w_x row = 0;

if(count keep 1>=count keep 2){
Num_not Z w_x_inrow->Fill(count_keep 1);

number_not one w_x row = count_keep 1;

H

else{
Num not Z w_x_inrow->Fill(count keep 2);
number not one w_x row = count_keep 2;

H

Num not Z w_x->Fill(num n z wx);

PeakXW = xw[countl];

//resets for a zero or negative

//Keeps lager slat total in a row
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Locate PeakXW = countl + 0.5*(1+countl);
slat num wx = countl;

if(PeakXW>1){
avg wx = avg_peak/7;
avg peak wx = PeakXW/avg wx;
Avg PeakXW->Fill(avg peak wx);
H

Avg wx =W _X Slats->GetMean();

//**************************************** West Vertical Sub mean for neutron location
Avg wx_sub=20;

mean_sub WX =0;

if(count1>0 && count1<6){

sub_range 1 = countl; //count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //Skips over peak bin

W_X Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); //to restrict range to bins on
either side of the peak

Avg wx_sub=W_X Slats->GetMean(); //gets mean location of the sub
range

W_X Slats->GetXaxis()->SetRange(); //set range to all bins again
else if(count1==0){

sub_range 1 =countl + 1; //peak bin: count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //right of peak bin

W_X_ Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); //to restrict range to bins on
either side of the peak

Avg wx sub=W_X Slats->GetMean(); //gets mean location of the sub
range

W_X Slats->GetXaxis()->SetRange(); //set range to all bins again
H
else{

sub_range 1= countl; //bin left of peak: count is in
terms of the array range of bins starts at 1, the array starts at zero

sub_range 2 =countl + 1; //peak bin

W_X_ Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); /o restrict range to bins on
either side of the peak

Avg wx sub=W_X Slats->GetMean(); //gets mean location of the sub
range

W_X_ Slats->GetXaxis()->SetRange(); //set range to all bins again
H

mean_sub_ WX = fabs(Avg_wx_sub - Avg wx);

//mean_sub_wx->Fill(mean_sub WX);
//****************************************************************************************

/7K 3 st st s sk st st st steste stk sesteskoskoskeskokoskoskokokokokskeksiokskoksokokskkk West horizontal or Y

//Fills horizontal slats, finds the sum of the slats, number of non zero slats, number of non zero slats in a row,
peak value and location

num n z wy =0;
count_row = 0;
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count_keep 1=0;

count_keep 2 =0;

countl =0;

slat num wy = 0; //keeps track of the peak
max1 = yw[0];

peak sum_wy=0;

avg peak =0;

avg peak wy=0;

avg wy =0;

for (int j=0; j<8; j++){
yf=(2%j+1.25)/sqrt(2.); //for slat location
peak sum_wy = peak sum wy + yw[j];

W_Y _Slats->Fill(yf,yw[j]);
W_Y Slats Total->Fill(yf,yw[j]);
avg peak = avg peak + yw[j];

ifywlj>1){
/I if(yw[j]>0){
num n z wy =num n z wy +1;
count_row = count_row +1;
count_keep 1 =count row;

max2 = yw[j];
if (max1<max2){
max1 = max2;
countl =j;
H
H
else{
count_row = 0;
slat
if(count keep 1>=count keep 2){
count keep 2 = count keep 1;}
H

}

number not one w_y row = 0;
if(count keep 1>=count keep 2){
Num not Z w_y inrow->Fill(count keep 1);

number_not one w_y row = count_keep 1;

H

else{
Num not Z w_y inrow->Fill(count keep 2);
number not one w_y row = count_keep 2;

H

Num not Z w_y->Fill(num_n_z wy);

PeakYW = yw[countl];
Locate PeakYW = (2*(countl)+1.25)/sqrt(2.);

//resets for a zero or negative

//Keeps lager slat total in a row
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slat num wy = countl;

if(PeakYW>1){
avg wy = avg_peak/§;
avg peak wy = PeakYW/avg wy;
Avg PeakYW->Fill(avg_peak wy);
H

Avg wy =W_Y_Slats->GetMean();

[ FF AR sk kR Rk kR Rk kR kR ksl ok Rk kR % West horizontal sub mean for neutron location
Avg wy sub =20;

mean_sub WY =0;

if(count1>0 && count1<6){

sub_range 1 = countl; //count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //Skips over peak bin

W_Y Slats->GetXaxis()->SetRange(sub_range 1,sub range 2); /Ito restrict range to bins on
either side of the peak

Avg wy sub=W_Y_Slats->GetMean(); //gets mean location of the sub
range

W_Y_Slats->GetXaxis()->SetRange(); //set range to all bins again
else if(count1==0){

sub_range 1 =countl + 1; //peak bin: count is in terms of the array
range of bins starts at 1, the array starts at zero

sub_range 2 = countl + 2; //right of peak bin

W_Y_Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); //to restrict range to bins on
either side of the peak

Avg wy sub=W_Y Slats->GetMean(); //gets mean location of the sub
range

W_Y Slats->GetXaxis()->SetRange(); //set range to all bins again
H
else{

sub_range | = countl; //bin left of peak: count is in
terms of the array range of bins starts at 1, the array starts at zero

sub_range 2 =countl + 1; /Ipeak bin

W_Y_Slats->GetXaxis()->SetRange(sub_range 1,sub_range 2); /Ito restrict range to bins on
either side of the peak

Avg wy sub=W_Y Slats->GetMean(); //gets mean location of the sub
range

W_Y_Slats->GetXaxis()->SetRange(); //set range to all bins again
H

mean_sub WY = fabs(Avg_wy _sub - Avg wy);
//mean_sub_wy->Fill(mean_sub WY);

[ R Rk Bast and West Filling
sokskokk ok ok kol sk ok ok ok okl ok ok ok ok ok ok sk ok ok o //

PeaksXE->Fill(PeakXE);
PeaksYE->Fill(PeakYE);
PeaksXW->Fill(PeakXW);
PeaksYW->Fill(PeakYW);
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Peak Sum XE->Fill(peak sum_ex);
Peak Sum_YE->Fill(peak sum_ey);
Peak Sum XW->Fill(peak sum wx);
Peak Sum YW->Fill(peak sum wy);

distance EX = fabs(Avg_ex - Locate PeakXE);
distance EY = fabs(Avg_ey - Locate PeakYE);
distance WX = fabs(Avg_wx - Locate PeakXW);
distance WY = fabs(Avg_wy - Locate PeakYW);

distance ex->Fill(distance EX);
distance ey->Fill(distance EY);
distance wx->Fill(distance WX);
distance wy->Fill(distance WY);

distance EX sub = fabs(Avg_ex sub - Locate PeakXE);
distance EY sub = fabs(Avg ey sub - Locate PeakYE);
distance WX _sub = fabs(Avg_wx_sub - Locate PeakXW);
distance WY _sub = fabs(Avg_wy_sub - Locate PeakYW);

distance _ex_sub->Fill(distance EX sub);
distance ey sub->Fill(distance EY sub);
distance_wx_sub->Fill(distance WX sub);
distance_wy_sub->Fill(distance WY _sub);

//**************************************** Caluclating Radius

/*

Delta x = Avg ex - ex_c; //old way with out sub mean
Delta y=Avg ey -ey c;

Delta x w=Avg WX - WX _c;

Delta y w=Avg wy-wy c;

*/

Delta x = Avg_ex_sub - ex_c;
Delta y = Avg_ey sub-ey c;
Delta x w=Avg wx sub-wx c;
Delta y w=Avg wy sub-wy c;

RadiusE = sqrt(pow(Delta_x,2) + pow(Delta_y,2));
RadiusW = sqrt(pow(Delta_x w,2) + pow(Delta_y w,2));

/[Test here
/*
if(zdcEastUA==0){ /I Cut zdcEastUA and zdcWestUA >= 1
E X Slats->Write("Veritical East"); E_Y_Slats->Write("Horizontal East");
H
*/
//April

//**************************************** peak cut number Of S]atS cut
5

if (hum n z ex<=6 && num n z ey<=7 && num n z wx<=6 && num n z wy<=7){
//One less then max number of slats
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if (PeakXE>=Peak cut && PeakYE>=Peak cut && PeakXW>=Peak cut && PeakYW>=Peak cut){
//Peak slat >=1

//This is used for the Beam Center cut. The mean value should be the location of the Beam Center.

for (int i=0; i<7; i++){
xf=i1+0.5*(1+1); //for slat location
E X Slats Total->Fill(xf,x[i]); //Fills slat histogram
W_X Slats_Total->Fill(xf,xw[i]);

H

for (int j=0; j<8; j++){
yf=(2%j+1.25)/sqrt(2.); //for slat location
E Y Slats Total->Fill(yfy[j]);
W_Y Slats Total->Fill(yf,yw[j]);

RBCE->Fill(RadiusE);
RBCW->Fill(RadiusW);

//********************************************* Clear Peak
st sfe sfe sfe she sk ske sie e e sk st sk st she sk sfe she she sk ske sk st st s sk st sk sk ske sk skeoskeoskeoskoskoskoskokok skokoskoskosk

//Finding the values of the slats on either side of the peak

slat 1 ex=0; slat 1 ey=0; slat 1 wx=0; slat 1 wy=0;
slat 3 ex=0; slat 3 ey=0; slat 3 wx=0; slat 3 wy=0;

if(slat num_ex>0){ //Left East X
slat 1 ex =x[(slat num ex - 1)];}

if(slat num_ey>0){ //Left East Y
slat 1 ey =y[(slat num ey - 1)];}

if(slat num wx>0){ //Left West X
slat 1 wx =xw[(slat num wx - 1)];}

if(slat num_wy>0){ //Left West Y
slat 1 wy =yw[(slat num_wy - 1)];}

if(slat num_ex<6){ //Right East X
slat 3 ex =x[(slat num_ex + 1)];}

if(slat num_ey<7){ //Right East Y
slat 3 ey =y[(slat num ey + 1)];}

if(slat_ num_wx<6){ //Right West X
slat 3 wx =xw][(slat num wx + 1)];}

if(slat num_ wy<7){ //Right West Y

slat 3 wy =yw][(slat num wy + 1)];}
//If the are three slats one geater than the mean occupancy and the other greater than zero about the peak
check s 4 ex=0; check s 4 ey=0; check s 4 wx =0; check s 4 wy=0;

if(num_n_z ex>2 && slat num_ex>0 && slat num_ex<6 && slat 1 ex>0 && slat 3 _ex>0){ //Three Slats
East X

check s 4 ex=1;}
if(num n z ey>2 && slat num_ey>0 && slat num_ey<7 && slat 1 _ey>0 && slat 3 ey>0){ //Three Slats
EastY

check s 4 ey=1;}
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if(num n_z wx>2 && slat num_wx>0 && slat num wx<6 && slat 1 wx>0 && slat 3 wx>0){
//Three Slats West X
check s 4 wx=1;}

if(num n z wy>2 && slat num wy>0 && slat num wy<7 && slat 1 wy>0 && slat 3 wy>0){

//Three Slats West Y
check s 4 wy=1;}

if(num n z ex==2){ //Two Slats
East X
if(slat_1 ex>=avg ex || slat 3 ex>=avg ex){
check s 4 ex=1;}}
if(num n_z ey==2){ //Two Slats
EastY
if(slat_1_ey>=avg ey || slat 3 ey>=avg ey){
check s 4 ey=1;}}
if(num n z wx==2){ //Two Slats
West X
if(slat 1 wx>=avg wx || slat 3 wx>=avg wx){
check s 4 wx=1;}}
if(num_n_z wy==2){ //Two Slats
West Y
if(slat_1 wy>=avg wy || slat 3 wy>=avg wy){
check s 4 wy=1;}}

//********************************************* What dOSe thlS do for me?
st sfe sfe she ske sk ske sk sk sk sk sk sk st she sk she sk sk ske sk sk sk sk sk sk sk sk ske sk sk skeoskeoskeoskeoskoskoskok sk skokoskoskosk
/*
if (mean_sub EX>1.5){ //distance
E X Slats->Write("Veritical East");

if (mean_sub EY>1.414){ //distance
E_Y_ Slats->Write("Horizontal East");

if (mean_sub_ WX>1.5){ //distance
W_X Slats->Write("Veritical West");

i
if (mean_sub WY>1.414){ //distance
W_Y_Slats->Write("Horizontal West");

H
*/

[ sk ok sk sk sk ok kR k- Calculate Bast Angle phi 1
sk skokokok ook ook sk ok kok sk sk okok sk okokok sk kok sk sk kok kool ok kR sk Rk ok -

if(avg peak ex>min ratio && avg peak ex<7 && avg peak ey>min ratio && avg peak ey<8){
//Peak to mean occupancy East

if(slat 1 ex>=avg ex || slat 3 ex>=avg ex){ //One slat
beside peak geater than mean occupancy
if(slat_1 ey>=avg ey || slat 3 ey>=avg ey){ //One slat

beside peak geater than mean occupancy
if(check s 4 ex==1 && check s 4 ey==1){

//Peak quality three slats

if(distance EX<=distance cut x && distance EY<=distance cut y){ //Cut Distance from sub mean
peak to actual peak: y=(2*j+1.25)/sqrt(2.) x=1+0.5*(1+1)

//if(RadiusE<=e outer rad){ //Cut Outer Radius
//if(RadiusE>=inner_rad){ //Cut Inner Radius
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if (Delta x >0 && Delta_y >= 0) //Quadrant I and Zero
phi_1 = atan(Delta y/Delta x);

else if (Delta_x <0 && Delta_y >=0) //Quadrant II and Pi
phi_1=Pi - atan(-Delta_y/Delta x); //- inside of atan makes it positive
else if (Delta_x <0 && Delta_y <0) //Quadrant I1I
phi_1 =Pi + atan(Delta_y/Delta_x);
else if (Delta x == 0 && Delta y > 0) //Pi/2
phi 1="Pi/2;
else if (Delta_x == 0 && Delta_y <0) //3Pi/2
phi_1=(3*Pi)/2;
else //Quadrant IV
phi_1=2%Pi - atan(-Delta_y/Delta x); //- inside of atan makes it positive
/! distance ex->Fill(distance EX);
/! distance ey->Fill(distance EY);

phi_E->Fill(phi_1);
RBCES->Fill(Delta x,Delta y);

Mean_ E->Fill(Avg ex,Avg ey,l);

Sub_Mean E->Fill(Avg_ex sub,Avg_ey sub,l);

} //Peak to mean occupancy East

+ //One slat beside peak geater than mean occupancy
} //Peak quality three slats

} //Distance to fit peak to far from actual peak

1} //Cut Inner Radius

11} //Cut Outer Radius

/*

T/ Peak to mean occupancy East less than 1.8/////////111111111111111111

if(avg_peak ex<min ratio && avg peak ey<min ratio){ //Peak to mean occupancy East
less than 1.8

if(slat 1 ex>=avg ex || slat 3 ex>=avg ex){ //One slat beside peak geater
than mean occupancy

if(slat_1 ey>=avg ey || slat 3 ey>=avg ey){ //One slat beside peak geater
than mean occupancy

if(check s 4 ex==1 && check s 4 ey==1){ //Peak quality three
slats

if(distance EX<=distance cut x && distance EY<=distance cut y){ //Cut Distance from sub mean
peak to actual peak: y=(2*j+1.25)/sqrt(2.) x=1+0.5*(1+1)

E_ X Slats->Write("Veritical East"); E_Y_Slats->Write("Horizontal East");
cout << "avg peak ex " <<avg peak ex <<"avg peak ey " <<avg peak ey << end]l,

PR

T /Peak to mean occupancy East less than 1.8/////////111111111111111111

*/

/*

T /Both slats beside peak less than mean occupancy/////////11111111111111111]
if(avg_peak ex>min_ratio && avg peak ex<7 && avg peak ey>min ratio && avg peak ey<S8){
//Peak to mean occupancy East

if(slat_1 ex<avg ex && slat 3 ex<avg ex){ //Both slats beside peak less
than mean occupancy

if(slat 1 _ey<avg ey && slat 3 ey<avg ey){ //Both slats beside peak less
than mean occupancy

if(check s 4 ex==1 && check s 4 ey==1){ //Peak quality three
slats
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if(distance EX<=distance cut x && distance  EY<=distance cut y){ //Cut Distance from sub mean
peak to actual peak: y=(2%j+1.25)/sqrt(2.) x=1+0.5*(1+1)

E X Slats->Write("Veritical East"); E_Y_ Slats->Write("Horizontal East");
cout << "avg ex " <<avg ex <<"avg ey " <<avg ey <<endl;
P

T /Both slats beside peak less than mean occupancy/////////11111111111111111]

*/

/*

T /Peak quality three slats: Only two///////11111111111111111111

if(avg_peak ex>min_ratio && avg peak ex<7 && avg peak ey>min ratio && avg peak ey<S8){
//Peak to mean occupancy East

if(slat 1 _ex>=avg ex || slat 3 ex>=avg ex){ //One slat beside peak geater
than mean occupancy

if(slat_1_ey>=avg ey || slat 3 ey>=avg ey){ //One slat beside peak geater
than mean occupancy

if(number not one e x row>=3 && check s 4 ex==0 && check s 4 ey==0){ //Peak quality three
slats: Only two

if(distance EX<=distance cut x && distance EY<=distance cut y){ //Cut Distance from sub mean

peak to actual peak: y=(2*j+1.25)/sqrt(2.) x=i+0.5*(1+i)

E X Slats->Write("Veritical East"); E_Y_Slats->Write("Horizontal East");
cout << "avg peak ex " <<avg peak ex <<"avg peak ey " <<avg peak ey <<endl;

T /Peak quality three slats: Only two/////1111111111111111111111

*/

/*

I /Peak to mean occupancy East less than 1.8////////1//1111111111111111

if(avg_peak ex>min ratio && avg peak ex<7 && avg_peak ey>min_ratio && avg_peak ey<8){
//Peak to mean occupancy East

if(slat_1_ex>=avg ex || slat 3 ex>=avg ex){ //One slat beside peak geater
than mean occupancy

if(slat 1 _ey>=avg ey || slat 3 ey>=avg ey){ //One slat beside peak geater
than mean occupancy

if(check s 4 ex==1 && check s 4 ey==l1){ //Peak quality three
slats

if(distance EX>distance cut x && distance EY>distance cut y){ //Cut Distance from sub mean

peak to actual peak: y=(2*%j+1.25)/sqrt(2.) x=i+0.5*(1+i)

E_ X Slats->Write("Veritical East"); E_Y_Slats->Write("Horizontal East");
cout << "distance EX " << distance EX << " distance_EY " << distance EY << endl;

Py

T/ Peak to mean occupancy East less than 1.8/////////111111111111111111

*/

[k 3 st st st sk st st st sk ke stk sk steokoskosketokokoskokokokockokskolocloksololoskeleiokek k)l Cglculate West Angle phl 2
sk o sfe sk sk sk sk ki sk st st sk sk sk sk sk sk sk sk sk sk sk ki sk sk st sk sk sk skoskoskoskokokoskokokokeokoskosksk -

if(avg_peak wx>min_ratio && avg_peak wx<7 && avg peak wy>min_ratio && avg_peak wy<8){
//Peak to mean occupancy West

if(slat_1 wx>=avg wx || slat 3 wx>=avg wx){ //One slat
beside peak geater than mean occupancy
if(slat 1 wy>=avg wy || slat 3 wy>=avg wy){ //One slat

beside peak geater than mean occupancy
if(check s 4 wx==1 && check s 4 wy==1){
//Peak quality three slats
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if(distance WX<=distance cut x && distance WY<=distance cut y){ //Cut Distance from
sub mean peak to actual peak: y=(2*j+1.25)/sqrt(2.) x=i+0.5*(1+1)

//if(RadiusW<=w_outer rad){ //Cut Outer Radius
//if(RadiusW>=inner rad){ //Cut Inner Radius

if (Delta x w> 0 && Delta y w>=0) //Quadrant II and Pi
phi_2 =Pi - atan(Delta_y w/Delta x w);
else if (Delta x w <0 && Delta y w>=0) //Quadrant I and Zero
phi_2 = atan(-Delta y w/Delta_x w); //- inside of atan makes it positive
else if (Delta x w <0 && Delta y w <0) //Quadrant IV
phi_2 =2%*Pi - atan(Delta_y w/Delta x w);
else if (Delta x w==0 && Delta y w>0) //Pi/2
phi_2 =Pi/2;
else if (Delta x w==0 && Delta y w<0) //3Pi/2
phi_2 = (3*Pi)/2;
else //Quadrant III
phi 2 =Pi+ atan(-Delta y w/Delta x w); //- inside of atan makes it positive

/! distance wx->Fill(distance WX);

/! distance_wy->Fill(distance WY);
RBCWS->Fill(Delta_x_w,Delta y w);
phi_W->Fill(phi_2);
Mean_W->Fill(Avg wx,Avg wy,l);

Sub_Mean W->Fill(Avg wx_sub,Avg wy sub,l);

} //Peak to mean occupancy East

Iy //One slat beside peak geater than mean occupancy
} //Peak quality three slats

} //Distance to fit peak to far from actual peak

1} //Cut Inner Radius

1} //Cut Outer Radius

[ sk sk sk kR Rk sk kR koR sk sk kR Rk Rk (gl culate Delta Phi
sk sk ok ok ok ok ok ok sk ok ok ok ok ok sk sk ok sk sk ok sk sk ok sk sk ok sk ok ok ks Rk ok ok ok

if(avg_peak ex>min_ratio && avg_peak ex<7 && avg peak ey>min ratio && avg_peak ey<8 &&
avg_peak wx>min _ratio && avg peak wx<7 && avg peak wy>min_ratio && avg_peak wy<8){
//Peak to mean occupancy

if(slat 1 ex>=avg ex || slat 3 ex>=avg ex){ //One slat
beside peak geater than mean occupancy
if(slat_1_ey>=avg ey || slat 3 _ey>=avg ey){ //One slat
beside peak geater than mean occupancy
if(slat 1 wx>=avg wx || slat 3 wx>=avg wx){ //One slat
beside peak geater than mean occupancy
if(slat 1 wy>=avg wy || slat 3 wy>=avg wy){ //One slat

beside peak geater than mean occupancy
if(check s 4 ex==I1 && check s 4 ey==1 && check s 4 wx==1 && check s 4 wy==1){

//Peak quality three slats
if(distance EX<=distance cut x && distance EY<=distance cut y && distance WX<=distance cut x &&

distance WY<=distance cut y){ //Cut Distance from sub mean peak to actual peak:
y=(2*j+1.25)/sqrt(2.) x=i+0.5*(1+1)

//if(RadiusE<=¢_outer rad && RadiusW<=w_outer rad){ //Cut Outer
Radius

//if(RadiusE>=inner rad && RadiusW>=inner rad){ //Cut Inner
Radius
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phi_d=phi 1 -phi 2;

if(phi_d<0){
phi_d = 2*Pi + phi_d;
§

if(phi_d>Pi){
phi_d = 2*Pi - phi_d;
}

dphi->Fill(phi_d);
entry _num->Fill(entry);

BCE->Fill(ex _c,ey c,1);
BCW->Fill(wx_c,wy_c,1);

mean_sub_ex->Fill(mean_sub EX);
mean_sub_ey->Fill(mean_sub EY);
mean_sub_wx->Fill(mean_sub_WX);
mean_sub_wy->Fill(mean_sub_WY);

T
//if (mean_sub_ EX>=distance cut x && mean_sub_EY>=distance cut y &&
mean_sub_WX>=distance cut x && mean_sub_ WY>=distance cut y){ //distance

/! if(phi_d<(Pi/7) || phi_d>(Pi-(Pi/7))){
/! if(phi_d>(3*Pi/7) && phi_d<(5*Pi/7)){
E X Slats->Write("Veritical East"); E Y Slats->Write("Horizontal East");
W_X_ Slats->Write("Veritical West"); W_Y_Slats->Write("Horizontal West");
q=q++;

cout <<"q="<<q<<endl

cout << "avg peak ex ="<<avg peak ex <<"avg peak ey =" <<avg peak ey << endl;
cout << "avg ex ="<<avg ex <<"avg ey =" <<avg ey <<endl;

cout << "distance EX =" <<distance EX <<" distance EY =" <<distance EY <<endl;

cout << "avg peak wx ="<<avg peak wx <<'"avg peak wy =" <<avg peak wy <<endl;

cout << "avg wx ="<<avg wx <<"avg wy ="<<avg wy <<endl;
cout << "distance WX =" <<distance WX << " distance WY =" <<distance WY << endl;
/*

/lcout << endl<< "PeakXE=" << PeakXE << " avg peak ex="<<avg peak ex <<"
avg _ex="<<avg ex;

/lcout << endl<< "PeakYE=" << PeakYE << " avg_peak ey="<<avg peak ey <<"
avg_ey="<<avg_ey;

/lcout << endl<< "PeakXW=" << PeakXW << " avg peak wx="<<avg peak wx <<"
avg wx="<<avg wx;

/lcout << endl<< "PeakYW=" << PeakYW << " avg peak wy="<<avg peak wy <<"
avg wy="<<avg wy <<endl;

cout << endI<< "PeakXE =" << PeakXE << "avg peak ex =" <<avg peak ex;
cout << endI<< "PeakYE =" << PeakYE << "avg peak ey =" <<avg peak ey;
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cout << endI<< "PeakXW =" << PeakXW << "avg peak wx ="<<avg peak wx;
cout << endI<< "PeakYW =" << PeakYW << "avg peak wy="<<avg peak wy;
cout << endl;
for ((int i=0; i<7; i++){
cout << " x="<<i<<"="<<x][i];}
cout << endl;
for (int i=0; i<7; i++){
cout << " xw=" <<i<<"="<<xw[i];}
cout << endl;
for (int j=0; j<8; j++)1
cout << " y="<<j << " =" << y[j];}
cout << endl;
for (int j=0; j<8; j++){
cout << " yw="<<j<<" =" <<yw[j];}
cout << endl;

*/

//

i
//E_X_Slats->Write("Veritical East"); E_Y_ Slats->Write("Horizontal East");
/IW_X_Slats->Write("Veritical West"); W_Y_Slats->Write("Horizontal West");

} //Peak to mean occupancy East

HH //One slat beside peak geater than mean occupancy

} //Peak quality three slats

} //Distance to fit peak to far from actual peak

1} //Cut Inner Radius

1} //Cut Outer Radius

//peak cut greater than 1

//Not 7 or 8 slats

//Global, Primary, ZDC
//zdcEastUA and zdcWestUA >=1

NNV,

//********************************************* Reseting hiStOrgramS to start over
st sfe sfe sfe ske sk ske sie s sk sk sk sk st she sk sfe she she sk ske sk sk st sk sk sk sk sk ske st skeoskeoskeoskoskoskoskokok skokoskoskosk

E X Slats->Reset();
E_Y_ Slats->Reset();
W_X_ Slats->Reset();
W_Y_Slats->Reset();

return KTRUE;
i

void ZDCSMD::SlaveTerminate()
{

// ' The SlaveTerminate() function is called after all entries or objects
// have been processed. When running with PROOF SlaveTerminate() is called
// on each slave server.

H

void ZDCSMD::Terminate()
{
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// The Terminate() function is the last function to be called during
//'a query. It always runs on the client, it can be used to present
// the results graphically or save the results to file.

gStyle->SetOptStat(0);

gStyle->SetOptFit();

TCanvas *c =new TCanvas("c", "ZDCSMD",0,0,800,800);
c->Divide(1,1);

gStyle->SetPalette(1);

zeua->Draw();

TF1 *g5 =new TF1("g5","gaus",4,200);

TF1 *g6 =new TF1("g6","gaus",4,200);

TF1 *g7 =new TF1("g7","gaus",4,200);

TF1 *mygaus = new TF1("mygaus", "g5 + g6 + g7",4,200);
mygaus->SetParameters(320,19,8.4,60,62,10.2,47,96,21.3);
zeua->Fit(mygaus,"R");

float g5 0 = zeua->GetFunction("mygaus")->GetParameter(0);
float g5_1 = zeua->GetFunction("mygaus")->GetParameter(1);
float g5 2 = zeua->GetFunction("mygaus")->GetParameter(2);
float g6_0 = zeua->GetFunction("mygaus")->GetParameter(3);
float g6 1 = zeua->GetFunction("mygaus")->GetParameter(4);
float g6 2 = zeua->GetFunction("mygaus")->GetParameter(5);
float g7 0 = zeua->GetFunction("mygaus")->GetParameter(6);
float g7 1 = zeua->GetFunction("mygaus")->GetParameter(7);
float g7 2 = zeua->GetFunction("mygaus")->GetParameter(8);

g5->SetParameters(g5 0,g5 1,g5 2);
g6->SetParameters(g6_0,g6 1,26 2);
g7->SetParameters(g7 0,g7 1,27 2);

g5->SetLineColor(3); g5->Draw("same");
g6->SetLineColor(4); g6->Draw("same");
g7->SetLineColor(5); g7->Draw("same");

TLine *linel = new TLine(31,0,31,16757); //Before cut
TLine *linel = new TLine(31,0,31,960); //After cut

1
1
1

/*

TLine *linel;

linel = new TLine(31,0,31,1900);
TLine line(31,0,31,1900);
line1->SetLineColor(2);
line1->SetLineWidth(3);
linel->Draw("same");

TLegend *leg = new TLegend(0.6194564,0.3659259,0.9799714,0.5555556,NULL,"brNDC");
leg->SetBorderSize(2);  leg->SetTextFont(62);

leg->SetLineColor(1); leg->SetLineStyle(1);

leg->SetLineWidth(1);  leg->SetFillColor(19);

leg->SetFillStyle(1001);

TLegendEntry *entry=leg->AddEntry("NULL","Fit lines","h");

entry->SetLineColor(1); entry->SetLineStyle(1);
entry->SetLineWidth(1); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

entry->SetTextFont(62);
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*/

1
1
1

entry=leg->AddEntry("g5","1 neutron","l");

entry->SetLineColor(3); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);
entry=leg->AddEntry("g6","2 neutron","l");
entry->SetLineColor(4); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);
entry=leg->AddEntry("g7","3 neutron","1");
entry->SetLineColor(5); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);
entry=leg->AddEntry("NULL","Total Fit","l");
entry->SetLineColor(1); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

leg->Draw();

zeua->GetXaxis()->SetTitle("ADC Counts"); zeua->GetXaxis()->CenterTitle(true);
zeua->GetYaxis()->CenterTitle(true);

zeua->GetYaxis()->SetTitle("Entries");

zeua->Write();

zwua->Draw();

TF1 *g8 =new TF1("g8","gaus",6,200);

TF1 *g9 =new TF1("g9","gaus",6,200);

TF1 *g10 =new TF1("gl0","gaus",6,200);

TF1 *mygausl = new TF1("mygausl", "g8 + g9 + g10",6,200);
mygaus1->SetParameters(1819,23,5.1,263,56,10.2,100,80,42.5);
zwua->Fit(mygaus1,"R");

float g8 0 = zwua->GetFunction("mygaus!")->GetParameter(0);
float g8 1 = zwua->GetFunction("mygaus!")->GetParameter(1);
float g8 2 = zwua->GetFunction("mygaus!")->GetParameter(2);
float g9 0 = zwua->GetFunction("mygaus1")->GetParameter(3);
float g9 1 = zwua->GetFunction("mygaus1")->GetParameter(4);
float g9 2 = zwua->GetFunction("mygaus1")->GetParameter(5);
float g10_0 = zwua->GetFunction("mygaus1")->GetParameter(6);
float g10_1 = zwua->GetFunction("mygaus1")->GetParameter(7);
float g10 2 = zwua->GetFunction("mygaus1")->GetParameter(8);

g8->SetParameters(g8 0,g8 1,28 2);
g9->SetParameters(g9 0,g9 1,29 2);
g10->SetParameters(gl0_0,g10 1,210 2);

g8->SetLineColor(3); g8->Draw("same");
g9->SetLineColor(4); 29->Draw("same");
g10->SetLineColor(5); g10->Draw("same");

TLine *line2 = new TLine(40,0,40,1911);
TLine *line2;

line2 = new TLine(40,0,40,1911);

TLine line2(40,0,40,1911);
line2->SetLineColor(2);
line2->SetLineWidth(3);
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line2->Draw("same");

/ *

TLegend *leg = new TLegend(0.6194564,0.3659259,0.9799714,0.5555556,NULL,"brNDC");

leg->SetBorderSize(2);  leg->SetTextFont(62);

leg->SetLineColor(1); leg->SetLineStyle(1);

leg->SetLineWidth(1);  leg->SetFillColor(19);

leg->SetFillStyle(1001);

TLegendEntry *entry=leg->AddEntry("NULL","Fit lines","h");

entry->SetLineColor(1); entry->SetLineStyle(1);

entry->SetLineWidth(1); entry->SetMarkerColor(1);

entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

entry->SetTextFont(62);

entry=leg->AddEntry("g5","1 neutron","l");

entry->SetLineColor(3); entry->SetLineStyle(1);

entry->SetLineWidth(3); entry->SetMarkerColor(1);

entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

entry=leg->AddEntry("g6","2 neutron","l");

entry->SetLineColor(4); entry->SetLineStyle(1);

entry->SetLineWidth(3); entry->SetMarkerColor(1);

entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

entry=leg->AddEntry("g7","3 neutron","1");

entry->SetLineColor(5); entry->SetLineStyle(1);

entry->SetLineWidth(3); entry->SetMarkerColor(1);

entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

entry=leg->AddEntry("NULL","Total Fit","l");

entry->SetLineColor(1); entry->SetLineStyle(1);

entry->SetLineWidth(3); entry->SetMarkerColor(1);

entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

leg->Draw();
*/

zwua->GetXaxis()->SetTitle("ADC Counts"); zwua->GetXaxis()->CenterTitle(true);

zwua->GetY axis()->SetTitle("Entries"); zwua->GetY axis()->CenterTitle(true);

zwua->Write();

entry num->Draw(); entry num->Write(); run_num->Draw();

run_num->Write();

Mean_E->GetXaxis()->SetTitle("X-axis in cm"); Mean_E->GetXaxis()->CenterTitle(true);

Mean_E->GetYaxis()->SetTitle("Y-axis in cm"); Mean_E->GetYaxis()->CenterTitle(true);

Mean W->GetXaxis()->SetTitle("X-axis in cm");  Mean W->GetXaxis()->CenterTitle(true);

Mean W->GetYaxis()->SetTitle("Y-axis in cm");  Mean W->GetYaxis()->CenterTitle(true);

Mean_E->Draw(); Mean_E->Write(); Mean W->Draw();

Mean W->Write();

Sub_Mean E->GetXaxis()->SetTitle("X-axis in cm"); Sub Mean E->GetXaxis()-
>CenterTitle(true); Sub Mean E->GetXaxis()->SetTitleOffset(1.3);

Sub_Mean E->GetYaxis()->SetTitle("Y-axis in cm"); Sub_Mean E->GetYaxis()-
>CenterTitle(true); Sub Mean E->GetYaxis()->SetTitleOffset(1.3);

Sub_Mean W->GetXaxis()->SetTitle("X-axis in cm"); Sub_Mean W->GetXaxis()-
>CenterTitle(true); Sub Mean W->GetXaxis()->SetTitleOffset(1.3);

Sub Mean W->GetYaxis()->SetTitle("Y-axis in cm"); Sub_Mean W->GetYaxis()-
>CenterTitle(true); Sub_Mean W->GetYaxis()->SetTitleOffset(1.3);
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Sub Mean E->Draw("LEGO2Z"); Sub Mean E->Write(); Sub_Mean W->Draw("LEGO2Z ");
Sub_Mean W->Write();

RBCE->GetXaxis()->SetTitle("X-axis in cm"); RBCE->GetXaxis()->CenterTitle(true);
RBCE->GetYaxis()->SetTitle("Y-axis in cm"); RBCE->GetYaxis()->CenterTitle(true);
RBCW->GetXaxis()->SetTitle("X-axis in cm"); RBCW->GetXaxis()->CenterTitle(true);
RBCW->GetYaxis()->SetTitle("Y-axis in cm"); RBCW->GetYaxis()->CenterTitle(true);
RBCE->Draw(); RBCE->Write(); RBCW->Draw();
RBCW->Write();

GT->GetXaxis()->SetTitle("Number of Global Tracks"); GT->GetXaxis()->CenterTitle(true);

GT->GetYaxis()->SetTitle("Entries"); GT->GetYaxis()->CenterTitle(true);

PT->GetXaxis()->SetTitle("Number of Global Tracks"); PT->GetXaxis()->CenterTitle(true);

PT->GetYaxis()->SetTitle("Entries"); PT->GetYaxis()->CenterTitle(true);

GT->Draw(); GT->Write(); PT->Draw(); PT-
>Write();

RBCES->GetXaxis()->SetTitle("X-axis in cm"); RBCES->GetXaxis()->CenterTitle(true);

RBCES->GetYaxis()->SetTitle("Y-axis in cm"); RBCES->GetYaxis()->CenterTitle(true);

RBCWS->GetXaxis()->SetTitle("X-axis in cm"); RBCWS->GetXaxis()->CenterTitle(true);

RBCWS->GetYaxis()->SetTitle("Y-axis in cm"); RBCWS->GetYaxis()->CenterTitle(true);

RBCES->Draw(); RBCES->Write(); RBCWS->Draw();
RBCWS->Write();

PeaksXE->GetXaxis()->SetTitle("Peak ACD Count"); PeaksXE->GetXaxis()-
>CenterTitle(true);

PeaksXE->GetYaxis()->SetTitle("Entries"); PeaksXE->GetY axis()->CenterTitle(true);

PeaksYE->GetXaxis()->SetTitle("Peak ACD Count"); PeaksYE->GetXaxis()-
>CenterTitle(true);

PeaksYE->GetYaxis()->SetTitle("Entries"); PeaksYE->GetYaxis()->CenterTitle(true);

PeaksXW->GetXaxis()->SetTitle("Peak ACD Count"); PeaksXW->GetXaxis()-
>CenterTitle(true);

PeaksXW->GetYaxis()->SetTitle("Entries"); PeaksXW->GetYaxis()->CenterTitle(true);

PeaksY W->GetXaxis()->SetTitle("Peak ACD Count"); PeaksY W->GetXaxis()-
>CenterTitle(true);

PeaksYW->GetYaxis()->SetTitle("Entries"); PeaksYW->GetYaxis()->CenterTitle(true);

PeaksXE->Draw(); PeaksXE->Write(); PeaksYE->Draw();

PeaksYE->Write();

PeaksXW->Draw(); PeaksXW->Write(); PeaksYW->Draw();

PeaksYW->Write();

Num_not Z e x->GetXaxis()->SetTitle("Number of Slats filled grater then 1 ADC Count");
Num not Z e x->GetXaxis()->CenterTitle(true);

Num not Z e x->GetYaxis()->SetTitle("Entries");

Num not Z e x->GetYaxis()->CenterTitle(true);

Num_not_Z e y->GetXaxis()->SetTitle("Number of Slats filled grater then 1 ADC Count");
Num not Z e y->GetXaxis()->CenterTitle(true);

Num not Z e y->GetYaxis()->SetTitle("Entries");

Num_not Z e y->GetYaxis()->CenterTitle(true);

Num_not Z w_x->GetXaxis()->SetTitle("Number of Slats filled grater then 1 ADC Count");
Num_not Z w_x->GetXaxis()->CenterTitle(true);

Num _not Z w_x->GetYaxis()->SetTitle("Entries");

Num not Z w_x->GetYaxis()->CenterTitle(true);

Num not Z w_y->GetXaxis()->SetTitle("Number of Slats filled grater then 1 ADC Count");

Num not Z w_y->GetXaxis()->CenterTitle(true);
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Num_not Z w_y->GetYaxis()->SetTitle("Entries");
Num_not Z w_y->GetYaxis()->CenterTitle(true);

Num not Z e x->Draw(); Num _not Z e x->Write(); Num not Z e y-
>Draw(); Num _not Z e y->Write();

Num not Z w_x->Draw(); Num not Z w_x->Write(); Num not Z w_y-
>Draw(); Num_not Z w_y->Write();

Num not Z e x inrow->GetXaxis()->SetTitle("Slats"); Num not Z e x_inrow-
>GetXaxis()->CenterTitle(true);

Num_not Z e x_inrow->GetYaxis()->SetTitle("Entries"); Num_not Z e x_inrow-
>GetYaxis()->CenterTitle(true);

Num_not Z e y inrow->GetXaxis()->SetTitle("Slats"); Num_not Z e y_inrow-
>GetXaxis()->CenterTitle(true);

Num not Z e y inrow->GetYaxis()->SetTitle("Entries"); Num not Z e y inrow-
>GetYaxis()->CenterTitle(true);

Num_not Z w_x_inrow->GetXaxis()->SetTitle("Slats"); Num _not Z w_x_inrow-
>GetXaxis()->CenterTitle(true);

Num not Z w_x_inrow->GetYaxis()->SetTitle("Entries"); Num not Z w_x_inrow-
>GetYaxis()->CenterTitle(true);

Num_not Z w_y_inrow->GetXaxis()->SetTitle("Slats"); Num_not Z w_y_inrow-
>GetXaxis()->CenterTitle(true);

Num_not Z w_y_inrow->GetYaxis()->SetTitle("Entries"); Num_not Z w_y_inrow-

>GetYaxis()->CenterTitle(true);
Num_not Z e x_inrow->Draw(); Num_not Z e x_inrow->Write();
Num_not Z e y_inrow->Draw(); Num_not Z e y_inrow->Write();
Num not Z w_x_inrow->Draw(); Num not Z w_x_inrow->Write();
Num not Z w_y inrow->Draw(); Num not Z w_y inrow->Write();

Peak Sum XE->GetXaxis()->SetTitle("Sum of All Slats ACD Counts"); Peak Sum XE-
>GetXaxis()->CenterTitle(true);

Peak Sum XE->GetYaxis()->SetTitle("Entries"); Peak Sum XE-
>@GetYaxis()->CenterTitle(true);

Peak Sum_ YE->GetXaxis()->SetTitle("Sum of All Slats ACD Counts"); Peak Sum YE-
>GetXaxis()->CenterTitle(true);

Peak Sum YE->GetYaxis()->SetTitle("Entries"); Peak Sum YE-
>GetYaxis()->CenterTitle(true);

Peak Sum XW->GetXaxis()->SetTitle("Sum of All Slats ACD Counts"); Peak Sum XW-
>GetXaxis()->CenterTitle(true);

Peak Sum XW->GetYaxis()->SetTitle("Entries"); Peak Sum XW-
>GetYaxis()->CenterTitle(true);

Peak Sum_ Y W->GetXaxis()->SetTitle("Sum of All Slats ACD Counts"); Peak Sum YW-
>GetXaxis()->CenterTitle(true);

Peak Sum YW->GetYaxis()->SetTitle("Entries"); Peak Sum YW-
>GetYaxis()->CenterTitle(true);

Peak Sum XE->Draw(); Peak Sum XE->Write(); Peak Sum_ YE->Draw();

Peak Sum_ YE->Write();

Peak Sum XW->Draw(); Peak Sum XW->Write(); Peak Sum_ Y W->Draw();

Peak Sum YW->Write();

distance ex->GetXaxis()->SetTitle("abs(Peak slat - Mean) in cm");  distance ex->GetXaxis()-
>CenterTitle(true);

distance ex->GetYaxis()->SetTitle("Entries"); distance ex-
>GetYaxis()->CenterTitle(true);

distance ey->GetXaxis()->SetTitle("abs(Peak slat - Mean) in cm");  distance ey->GetXaxis()-
>CenterTitle(true);
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distance ey->GetYaxis()->SetTitle("Entries"); distance ey-
>GetYaxis()->CenterTitle(true);

distance wx->GetXaxis()->SetTitle("abs(Peak slat - Mean) in cm");  distance wx->GetXaxis()-
>CenterTitle(true);

distance wx->GetYaxis()->SetTitle("Entries"); distance wx-
>GetYaxis()->CenterTitle(true);

distance wy->GetXaxis()->SetTitle("abs(Peak slat - Mean) in cm");  distance wy->GetXaxis()-

>CenterTitle(true);

distance wy->GetYaxis()->SetTitle("Entries"); distance wy-
>GetYaxis()->CenterTitle(true);

distance_ex->Draw(); distance_ex->Write();  distance_ey->Draw();

distance _ey->Write();

distance_ wx->Draw(); distance_wx->Write();  distance_wy->Draw();

distance wy->Write();

distance _ex_sub->GetXaxis()->SetTitle("abs(Peak Slat - Sub_mean) in cm"); distance ex_sub-
>GetXaxis()->CenterTitle(true);

distance ex_sub->GetYaxis()->SetTitle("Entries"); distance ex_sub-
>@GetYaxis()->CenterTitle(true);

distance ey sub->GetXaxis()->SetTitle("abs(Peak Slat - Sub_mean) in cm"); distance ey sub-
>GetXaxis()->CenterTitle(true);

distance ey sub->GetYaxis()->SetTitle("Entries"); distance _ey_sub-
>GetYaxis()->CenterTitle(true);

distance_wx_sub->GetXaxis()->SetTitle("abs(Peak Slat - Sub_mean) in cm"); distance wx_sub-
>GetXaxis()->CenterTitle(true);

distance wx_sub->GetYaxis()->SetTitle("Entries"); distance_wx_sub-
>GetYaxis()->CenterTitle(true);

distance wy_sub->GetXaxis()->SetTitle("abs(Peak Slat - Sub_mean) in cm"); distance wy_sub-
>GetXaxis()->CenterTitle(true);

distance wy_sub->GetYaxis()->SetTitle("Entries"); distance_wy_sub-
>GetYaxis()->CenterTitle(true);

distance ex_sub->Draw(); distance ex_ sub->Write();distance ey sub->Draw();distance ey sub-
>Write();

distance wx_sub->Draw(); distance wx_sub->Write(); distance wy_sub->Draw();

distance wy_sub->Write();

phi_E->GetXaxis()->SetTitle("Phi 0 to 2*Pi"); phi_E->GetXaxis()->CenterTitle(true);

phi_E->GetYaxis()->SetTitle("Entries"); phi_E->GetYaxis()->CenterTitle(true);

phi_ W->GetXaxis()->SetTitle("Phi 0 to 2*Pi"); phi_ W->GetXaxis()->CenterTitle(true);

phi_W->GetYaxis()->SetTitle("Entries"); phi_ W->GetYaxis()->CenterTitle(true);

phi_E->Draw(); phi_E->Write(); phi_ W->Draw();

phi_ W->Write();

E X Slats Total->GetXaxis()->SetTitle("Slats in cm"); E X Slats Total->GetXaxis()-
>CenterTitle(true);

E X Slats_Total->GetYaxis()->SetTitle("Entries"); E X Slats_Total->GetYaxis()-
>CenterTitle(true);

E Y Slats Total->GetXaxis()->SetTitle("Slats in cm"); E Y Slats Total->GetXaxis()-
>CenterTitle(true);

E Y Slats Total->GetYaxis()->SetTitle("Entries"); E Y Slats Total->GetYaxis()-
>CenterTitle(true);

W_X Slats Total->GetXaxis()->SetTitle("Slats in cm"); W_X Slats Total-
>GetXaxis()->CenterTitle(true);

W_X Slats Total->GetYaxis()->SetTitle("Entries"); W_X Slats Total->GetYaxis()-
>CenterTitle(true);
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W_Y Slats Total->GetXaxis()->SetTitle("Slats in cm"); W_Y Slats Total-
>GetXaxis()->CenterTitle(true);

W_Y Slats Total->GetYaxis()->SetTitle("Entries"); W_Y Slats Total->GetYaxis()-
>CenterTitle(true);

E X Slats Total->Draw(); E X Slats Total->Write();

E_Y Slats Total->Draw(); E Y Slats_Total->Write();

W_X_Slats_Total->Draw(); W_X_Slats_Total->Write();

W_Y_Slats_Total->Draw(); W_Y_Slats_Total->Write();

Outer Radius_E->GetXaxis()->SetTitle("Radius in cm"); Outer Radius_E->GetXaxis()-
>CenterTitle(true);

Outer Radius_E->GetYaxis()->SetTitle("Entries"); Outer_Radius_E->GetYaxis()-
>CenterTitle(true);

Outer Radius W->GetXaxis()->SetTitle("Radius in cm"); Outer Radius W-
>GetXaxis()->CenterTitle(true);

Outer Radius W->GetYaxis()->SetTitle("Entries"); Outer Radius W->GetYaxis()-
>CenterTitle(true);

Outer Radius_E->Draw(); Outer Radius_E->Write();

Outer Radius W->Draw(); Outer_Radius W->Write();

BCE->GetXaxis()->SetTitle("X-axis in cm"); BCE->GetXaxis()->CenterTitle(true);

BCE->GetYaxis()->SetTitle("Y-axis in cm"); BCE->GetYaxis()->CenterTitle(true);

BCW->GetXaxis()->SetTitle("X-axis in cm"); BCW->GetXaxis()->CenterTitle(true);

BCW->GetYaxis()->SetTitle("Y-axis in cm"); BCW->GetYaxis()->CenterTitle(true);

BCE->Draw(); BCE->Write(); BCW->Draw(); BCW->Write();

Avg PeakXE->GetXaxis()->SetTitle("Peak to Mean Occupancy"); Avg PeakXE->GetXaxis()-
>CenterTitle(true);

Avg PeakXE->GetYaxis()->SetTitle("Entries"); Avg PeakXE->GetYaxis()-
>CenterTitle(true);

Avg PeakYE->GetXaxis()->SetTitle("Peak to Mean Occupancy"); Avg PeakYE->GetXaxis()-
>CenterTitle(true);

Avg PeakYE->GetYaxis()->SetTitle("Entries"); Avg PeakYE->GetYaxis()-
>CenterTitle(true);

Avg PeakXW->GetXaxis()->SetTitle("Peak to Mean Occupancy");  Avg PeakXW->GetXaxis()-
>CenterTitle(true);

Avg PeakXW->GetYaxis()->SetTitle("Entries"); Avg PeakXW->GetYaxis()-
>CenterTitle(true);

Avg PeakYW->GetXaxis()->SetTitle("Peak to Mean Occupancy");  Avg PeakYW->GetXaxis()-
>CenterTitle(true);

Avg PeakYW->GetYaxis()->SetTitle("Entries"); Avg PeakYW->GetYaxis()-
>CenterTitle(true);

Avg PeakXE->Draw(); Avg PeakXE->Write(); Avg_PeakYE->Draw();

Avg PeakYE->Write();

Avg PeakXW->Draw(); Avg PeakXW->Write(); Avg PeakYW->Draw();

Avg PeakYW->Write();

Peaks second XE->GetXaxis()->SetTitle("Second Highest Slat"); Peaks second XE-
>GetXaxis()->CenterTitle(true);

Peaks second XE->GetYaxis()->SetTitle("Entries"); Peaks _second XE->GetYaxis()-
>CenterTitle(true);

Peaks _second YE->GetXaxis()->SetTitle("Second Highest Slat"); Peaks second YE-
>GetXaxis()->CenterTitle(true);

Peaks second YE->GetYaxis()->SetTitle("Entries"); Peaks second YE->GetYaxis()-
>CenterTitle(true);
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Peaks second XW->GetXaxis()->SetTitle("Second Highest Slat"); Peaks _second XW-

>GetXaxis()->CenterTitle(true);

Peaks second XW->GetYaxis()->SetTitle("Entries"); Peaks second XW-

>GetYaxis()->CenterTitle(true);

Peaks second YW->GetXaxis()->SetTitle("Second Highest Slat");  Peaks second YW-

>GetXaxis()->CenterTitle(true);

Peaks second YW->GetYaxis()->SetTitle("Entries"); Peaks second YW-

>@GetYaxis()->CenterTitle(true);

Peaks _second XE->Draw(); Peaks second XE->Write(); Peaks _second YE->Draw();

Peaks _second YE->Write();

Peaks_second XW->Draw(); Peaks_second XW->Write(); Peaks_second YW->Draw();

Peaks second YW->Write();

distance ex_second->GetXaxis()->SetTitle("Distance Between Higest and Second Higest Slats in

cm"); distance ex_second->GetXaxis()->CenterTitle(true);
distance ex_second->GetYaxis()->SetTitle("Entries");
distance ex_second->GetYaxis()->CenterTitle(true);

distance ey second->GetXaxis()->SetTitle("Distance Between Higest and Second Higest Slats in

cm"); distance ey second->GetXaxis()->CenterTitle(true);
distance ey second->GetYaxis()->SetTitle("Entries");
distance ey second->GetY axis()->CenterTitle(true);

distance wx_second->GetXaxis()->SetTitle("Distance Between Higest and Second Higest Slats in

cm");  distance_wx_second->GetXaxis()->CenterTitle(true);
distance_ wx_second->GetYaxis()->SetTitle("Entries");
distance_ wx_second->GetYaxis()->CenterTitle(true);

distance wy_second->GetXaxis()->SetTitle("Distance Between Higest and Second Higest Slats in

cm"); distance wy_second->GetXaxis()->CenterTitle(true);
distance wy_second->GetYaxis()->SetTitle("Entries");
distance wy_second->GetY axis()->CenterTitle(true);

distance ex_second->Draw(); distance ex_second->Write(); distance ey second->Draw();

distance ey second->Write();

distance_wx_second->Draw(); distance_ wx_second->Write(); distance wy second->Draw();

distance wy second->Write();

mean_sub_ex->GetXaxis()->SetTitle("abs(mean - sub_mean) in cm"); mean__

>CenterTitle(true);
mean_sub_ex->GetYaxis()->SetTitle("Entries");
>GetYaxis()->CenterTitle(true);

mean_sub_ey->GetXaxis()->SetTitle("abs(mean - sub_mean) in cm"); mean _

>CenterTitle(true);
mean_sub_ey->GetYaxis()->SetTitle("Entries");
>GetYaxis()->CenterTitle(true);

mean_sub_wx->GetXaxis()->SetTitle("abs(mean - sub_mean) in cm"); mean_

>CenterTitle(true);
mean_sub_wx->GetYaxis()->SetTitle("Entries");
>GetYaxis()->CenterTitle(true);

mean_sub_wy->GetXaxis()->SetTitle("abs(mean - sub_mean) in cm"); mean

>CenterTitle(true);
mean_sub_wy->GetYaxis()->SetTitle("Entries");
>@GetYaxis()->CenterTitle(true);

mean_sub_ex->Draw(); mean_sub_ex->Write(); mean_:

mean_sub_ey->Write();

mean_sub_wx->Draw(); mean_sub_wx->Write(); mean_:

mean_sub_wy->Write();

sub_ex->GetXaxis()-
mean_sub_ex-
sub_ey->GetXaxis()-
mean_sub_ey-
sub_wx->GetXaxis()-
mean_sub_wx-
sub_wy->GetXaxis()-
mean_sub_wy-
sub_ey->Draw();

sub_wy->Draw();
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ctb->GetXaxis()->SetTitle("ADC Counts"); ctb->GetXaxis()-
>CenterTitle(true);

ctb->GetYaxis()->SetTitle("Entries"); ctb->GetYaxis()-
>CenterTitle(true);

ctb->Draw(); ctb->Write();

c->cd(1);

double fix_area = dphi->Integral("width");
double multiplier = fix_area/Pi;
cout << endl << "fix_area=" << fix_area << " multiplier=" << multiplier << endl;

/! dphi->GetXaxis()->SetTitle("Delta Phi -2*Pi to 2*Pi"); dphi->GetXaxis()->CenterTitle(true);
dphi->GetXaxis()->SetTitle("Delta Phi 0 to Pi");dphi->GetXaxis()->CenterTitle(true);
dphi->GetYaxis()->SetTitle("Entries"); dphi->GetYaxis()->CenterTitle(true);

dphi->SetMinimum(0);
dphi->Draw("e");

//TF1 *myfit = new TF1("myfit", "23*(1 + 0.5*cos(2*x))",0,P1);

//myfit->Draw("same");
dphi->Write();

zwua->Draw();

g8->SetLineColor(3); g8->Draw("same");
29->SetLineColor(4); 29->Draw("same");
g10->SetLineColor(5); g10->Draw("same");

TLegend *leg = new TLegend(0.6194564,0.3659259,0.9799714,0.5555556,NULL,"brNDC");
leg->SetBorderSize(2);  leg->SetTextFont(62);

leg->SetLineColor(1); leg->SetLineStyle(1);

leg->SetLineWidth(1);  leg->SetFillColor(19);

leg->SetFillStyle(1001);

TLegendEntry *entry=leg->AddEntry("NULL","Fit lines","h");

entry->SetLineColor(1); entry->SetLineStyle(1);
entry->SetLineWidth(1); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

entry->SetTextFont(62);
entry=leg->AddEntry("g5","1 neutron","l");

entry->SetLineColor(3); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);
entry=leg->AddEntry("g6","2 neutron","l");
entry->SetLineColor(4); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);
entry=leg->AddEntry("g7","3 neutron","1");
entry->SetLineColor(5); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);
entry=leg->AddEntry("NULL","Total Fit","l");
entry->SetLineColor(1); entry->SetLineStyle(1);
entry->SetLineWidth(3); entry->SetMarkerColor(1);
entry->SetMarkerStyle(21); entry->SetMarkerSize(1);

leg->Draw();
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f.Close();

}
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Correction_1.C

#define correction 1 cxx

/I The class definition in correction_1.h has been generated automatically
// by the ROOT utility TTree::MakeSelector(). This class is derived

// from the ROOT class TSelector. For more information on the TSelector

// framework see SROOTSYS/README/README.SELECTOR or the ROOT User Manual.

/I ' The following methods are defined in this file:

/I Begin(): called everytime a loop on the tree starts,

/! a convenient place to create your histograms.

/I SlaveBegin(): called after Begin(), when on PROOF called only on the
/! slave servers.

/" Process():  called for each event, in this function you decide what

/! to read and fill your histograms.

/I SlaveTerminate: called at the end of the loop on the tree, when on PROOF
/! called only on the slave servers.

/" Terminate(): called at the end of the loop on the tree,

/ a convenient place to draw/fit your histograms.

/

// 'To use this file, try the following session on your Tree T:

/

// Root > T->Process("correction_1.C")

// Root > T->Process("correction_1.C","some options")
/I Root > T->Process("correction_1.C+")

//

#include "correction_1.h"
#include <TH2.h>
#include <TStyle.h>
#include <iostream.h>
#include <TH1.h>

int ¢=0;

int id;

int num;
double xf=0;
double yf = 0;

Double t MEH]I;
Double t MEH2;
Double_t MEH3;
Double_t MEH4;
Double t MEHS;
Double t MEH6;
Double t MEH7;

int trgCut;
int trgCutl;

//int Bins = 200;
int Bins = 48;

int Bins = 96;
float xrange = -2.;
float yrange = 45.;
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Double t x[7]; Double ty[8];
Double_t xw[7]; Double_t yw[8];

Double_t xeu[7]; Double_t yeu[8];
Double_t xwu[7];Double_t ywu[8];

Double_t xec[7]; Double_t yec[8];
Double_t xwc[7]; Double t ywc[8];

Double _t xeg[7]; Double t yeg[8];
Double t xwg[7];Double_t ywg[8];

Double trun ID;Double tevent N;

double xf=0; double yf = 0;

// place for histo

//x are vertical 7 and y are horizontal 8

int Bins h=28; intBins v=7;
double range 1 h=0.17677670; double range 2 h =11.49048519;
double rang 1 v =-0.25; double rang 2 v=10.25;

THIF *zdesmd E H p g=new THI1F("zdcsmd E H p g", "East Horizontal Ped and Gain", Bins_h,
range 1 h,range 2 h);

THIF *zdcsmd E V_p g=new THIF("zdcsmd E V p g", "East Vertical Ped and Gain", Bins_v, rang 1 v,
rang 2 v);

THIF *zdcsmd W _H p g=new THI1F("zdesmd W _H p g", "West Horizontal Ped and Gain", Bins_h,
range 1 h,range 2 h);

THIF *zdcsmd W _V p g=new THIF("zdesmd W _V p g", "West Vertical Ped and Gain", Bins v,
rang 1 v,rang 2 v);

THIF *zdcsmd E H p =new TH1F("zdcsmd E H p", "East Horizontal Ped", Bins_h, range 1 h,
range 2 h);
THIF *zdecsmd E V_p=new TH1F("zdcsmd E V p", "East Vertical Ped", Bins_v, rang 1 v, rang 2 v);

THIF *zdcsmd W_H_p =new THIF("zdcsmd W_H_p", "West Horizontal Ped", Bins_h, range 1 h,
range 2 h);
THIF *zdcsmd W_V_p=new THIF("zdcsmd W_V p", "West Vertical Ped", Bins_v, rang 1 v, rang 2 v);

THIF *zdcsmd E H u=new TH1F("zdcsmd E H u", "East Horizontal UnCorrected", Bins_h, range 1 h,

range 2 h);

THIF *zdcsmd E V_u=new TH1F("zdcsmd E V u", "East Vertical UnCorrected", Bins_v, rang 1 v,
rang_2 v);

THIF *zdcsmd E H g=new TH1F("zdcsmd E H g", "East Horizontal Gain Corrected", Bins _h, range 1 h,
range 2 h);

THIF *zdcsmd E V_g=new TH1F("zdcsmd E V g", "East Vertical Gain Corrected", Bins_v, rang 1 v,
rang_2 v);

THIF *zdcsmd W_H u=new THIF("zdcsmd W_H u", "West Horizontal UnCorrected", Bins_h, range 1 h,
range 2 h);

THIF *zdcsmd W_V_u=new THIF("zdcsmd W_V u", "West Vertical UnCorrected", Bins_v, rang 1 v,
rang 2 V);
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THIF *zdcsmd W_H g =new TH1F("zdcsmd W_H_g", "West Horizontal Gain Corrected", Bins_h,
range 1 h,range 2 h);

THIF *zdcsmd W_V_g=new THIF("zdcsmd W_V g", "West Vertical Gain Corrected", Bins_v, rang 1 v,
rang 2 V);

THI1F *East H Ped =new THIF ("East H Ped", "East Horizontal Ped", Bins_h, range 1 h, range 2 h);
THIF *East V_Ped =new THIF ("East V_Ped", "East Vertical Ped", Bins_v, rang 1 v, rang 2 v);

THIF *West H Ped =new THI1F ("West H Ped", "West Horizontal Ped", Bins_h, range 1 h, range 2 h);
THI1F *West_ V_Ped = new THIF ("West V_Ped", "West Vertical Ped", Bins v, rang 1 v, rang 2 v);

//Pedistal

THIF *zdcSmdEH1 P =new THIF("EH1 P","ZDCSMD E H Ped Slat 1", Bins, xrange, yrange);
THI1F *zdcSmdEH2 P =new THIF("EH2 P", "ZDCSMD E H Ped Slat 2", Bins, xrange, yrange);
THI1F *zdcSmdEH3 P =new THIF("EH3 P", "ZDCSMD E H Ped Slat 3", Bins, xrange, yrange);
THI1F *zdcSmdEH4 P =new THI1F("EH4 P", "ZDCSMD E H Ped Slat 4", Bins, xrange, yrange);
THI1F *zdcSmdEHS5 P =new THIF("EHS5 P", "ZDCSMD E H Ped Slat 5", Bins, xrange, yrange);
THI1F *zdcSmdEH6 P =new THIF("EH6 P", "ZDCSMD E H Ped Slat 6", Bins, xrange, yrange);
THI1F *zdcSmdEH7 P =new THI1F("EH7_P", "ZDCSMD E H Ped Slat 7", Bins, xrange, yrange);
THI1F *zdcSmdEH8 P =new THI1F("EH8 P", "ZDCSMD E H Ped Slat 8", Bins, xrange, yrange);

THI1F *zdcSmdEV1 P =new THIF("EV1 P","ZDCSMD E V Ped Slat 1", Bins, xrange, yrange);
THIF *zdeSmdEV2 P =new THIF("EV2_P","ZDCSMD E V Ped Slat 2", Bins, xrange, yrange);
THIF *zdeSmdEV3 P =new THIF("EV3 P","ZDCSMD E V Ped Slat 3", Bins, xrange, yrange);
THIF *zdcSmdEV4 P =new THIF("EV4 P","ZDCSMD E V Ped Slat 4", Bins, xrange, yrange);
THIF *zdcSmdEVS P =new THIF("EV5 P", "ZDCSMD E V Ped Slat 5", Bins, xrange, yrange);
THIF *zdcSmdEV6 P =new THIF("EV6_P", "ZDCSMD E V Ped Slat 6", Bins, xrange, yrange);
THIF *zdcSmdEV7 P =new THIF("EV7 P", "ZDCSMD E V Ped Slat 7", Bins, xrange, yrange);

THIF *zdcSmdWH1 P =new THIF("WH1_P", "ZDCSMD W H Ped Slat 1", Bins, xrange, yrange);
THIF *zdcSmdWH2 P =new THIF("WH2_P", "ZDCSMD W H Ped Slat 2", Bins, xrange, yrange);
THIF *zdcSmdWH3 P =new THIF("WH3 P","ZDCSMD W H Ped Slat 3", Bins, xrange, yrange);
THI1F *zdcSmdWH4 P =new THIF("WH4_P", "ZDCSMD W H Ped Slat 4", Bins, xrange, yrange);
THI1F *zdcSmdWHS5_P =new THIF("WH5_P", "ZDCSMD W H Ped Slat 5", Bins, xrange, yrange);
THI1F *zdcSmdWH6 P =new THIF("WH6_P", "ZDCSMD W H Ped Slat 6", Bins, xrange, yrange);
THI1F *zdcSmdWH7_P =new THIF("WH7_P", "ZDCSMD W H Ped Slat 7", Bins, xrange, yrange);
THIF *zdcSmdWHS8 P =new THIF("WH8 P","ZDCSMD W H Ped Slat 8", Bins, xrange, yrange);

THIF *zdeSmdWV1 P =new THIF("WV1 _P","ZDCSMD W V Ped Slat 1", Bins, xrange, yrange);
THIF *zdceSmdWV2 P =new THIF("WV2_P", "ZDCSMD W V Ped Slat 2", Bins, xrange, yrange);
THIF *zdeSmdWV3 P =new THIF("WV3_P", "ZDCSMD W V Ped Slat 3", Bins, xrange, yrange);
THIF *zdcSmdWV4 P =new THIF("WV4_P", "ZDCSMD W V Ped Slat 4", Bins, xrange, yrange);
THIF *zdceSmdWVS5_P =new THIF("WV5_P", "ZDCSMD W V Ped Slat 5", Bins, xrange, yrange);
THIF *zdcSmdWV6 P =new THIF("WV6_P", "ZDCSMD W V Ped Slat 6", Bins, xrange, yrange);
THIF *zdcSmdWV7_P =new THIF("WV7_P", "ZDCSMD W V Ped Slat 7", Bins, xrange, yrange);

//UnCorrected

THI1F *zdcSmdEH1 U =new THI1F("EH1 U", "ZDCSMD E H UnC Slat 1", Bins, xrange, yrange);
THI1F *zdcSmdEH2 U =new THI1F("EH2 U", "ZDCSMD E H UnC Slat 2", Bins, xrange, yrange);
THI1F *zdcSmdEH3 U =new THI1F("EH3 U", "ZDCSMD E H UnC Slat 3", Bins, xrange, yrange);
THIF *zdcSmdEH4 U =new THI1F("EH4 U","ZDCSMD E H UnC Slat 4", Bins, xrange, yrange);
THIF *zdcSmdEHS U =new THIF("EH5_U", "ZDCSMD E H UnC Slat 5", Bins, xrange, yrange);
THIF *zdcSmdEH6 U =new THI1F("EH6 _U", "ZDCSMD E H UnC Slat 6", Bins, xrange, yrange);
THIF *zdeSmdEH7 U =new THIF("EH7 _U", "ZDCSMD E H UnC Slat 7", Bins, xrange, yrange);
THIF *zdcSmdEH8 U =new THI1F("EH8 U", "ZDCSMD E H UnC Slat 8", Bins, xrange, yrange);
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THIF *zdeSmdEV1 U =new THIF("EV1 _U", "ZDCSMD E V UnC Slat 1", Bins, xrange, yrange);
THIF *zdcSmdEV2 U =new THIF("EV2_U", "ZDCSMD E V UnC Slat 2", Bins, xrange, yrange);
THIF *zdcSmdEV3 U =new THIF("EV3_U", "ZDCSMD E V UnC Slat 3", Bins, xrange, yrange);
THIF *zdcSmdEV4 U =new THIF("EV4 U", "ZDCSMD E V UnC Slat 4", Bins, xrange, yrange);
THIF *zdcSmdEVS U =new THIF("EV5 U", "ZDCSMD E V UnC Slat 5", Bins, xrange, yrange);
THIF *zdcSmdEV6_U =new THIF("EV6 _U", "ZDCSMD E V UnC Slat 6", Bins, xrange, yrange);
THIF *zdcSmdEV7 U =new THIF("EV7 U", "ZDCSMD E V UnC Slat 7", Bins, xrange, yrange);

THI1F *zdcSmdWH1 U =new THIF("WH1_U", "ZDCSMD W H UnC Slat 1", Bins, xrange, yrange);
THI1F *zdceSmdWH2 U =new THIF("WH2_U", "ZDCSMD W H UnC Slat 2", Bins, xrange, yrange);
THIF *zdcSmdWH3 U =new THIF("WH3 _U", "ZDCSMD W H UnC Slat 3", Bins, xrange, yrange);
THIF *zdcSmdWH4 U =new THIF("WH4 U", "ZDCSMD W H UnC Slat 4", Bins, xrange, yrange);
THIF *zdcSmdWHS5 U =new THIF("WHS5_U", "ZDCSMD W H UnC Slat 5", Bins, xrange, yrange);
THI1F *zdcSmdWH6 U =new THIF("WH6_U", "ZDCSMD W H UnC Slat 6", Bins, xrange, yrange);
THIF *zdceSmdWH7 U =new THIF("WH7_U", "ZDCSMD W H UnC Slat 7", Bins, xrange, yrange);
THI1F *zdcSmdWH8 U =new THIF("WH8 U", "ZDCSMD W H UnC Slat 8", Bins, xrange, yrange);

THIF *zdeSmdWV1 U =new THIF(""WV1 _U","ZDCSMD W V UnC Slat 1", Bins, xrange, yrange);
THI1F *zdeSmdWV2_U =new THIF("WV2_U", "ZDCSMD W V UnC Slat 2", Bins, xrange, yrange);
THI1F *zdceSmdWV3 U =new THIF("WV3_U", "ZDCSMD W V UnC Slat 3", Bins, xrange, yrange);
THI1F *zdceSmdWV4 U =new THIF("WV4_U", "ZDCSMD W V UnC Slat 4", Bins, xrange, yrange);
THIF *zdeSmdWVS5_U =new THIF("WVS5_U", "ZDCSMD W V UnC Slat 5", Bins, xrange, yrange);
THIF *2zdeSmdWV6 U =new THIF("WV6_U", "ZDCSMD W V UnC Slat 6", Bins, xrange, yrange);
THIF *zdeSmdWV7_U =new THIF("WV7_U", "ZDCSMD W V UnC Slat 7", Bins, xrange, yrange);

THIF *Event Number = new THI1F("Event Number", "Event Number", 11, 5068110, 5068140);

TFile f("Difference.root","recreate");
void correction_1::Begin(TTree * /*tree*/)

// The Begin() function is called at the start of the query.
// When running with PROOF Begin() is only called on the client.
// The tree argument is deprecated (on PROOF 0 is passed).

TString option = GetOption();
H
void correction_1::SlaveBegin(TTree * /*tree*/)

{

// The SlaveBegin() function is called after the Begin() function.

// When running with PROOF SlaveBegin() is called on each slave server.

// The tree argument is deprecated (on PROOF 0 is passed).
TString option = GetOption();

H

Bool t correction_1::Process(Long64 t entry)

// 'The Process() function is called for each entry in the tree (or possibly

// keyed object in the case of PROOF) to be processed. The entry argument

// specifies which entry in the currently loaded tree is to be processed.

//'Tt can be passed to either correction_1::GetEntry() or TBranch::GetEntry()
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// to read either all or the required parts of the data. When processing
// keyed objects with PROOF, the object is already loaded and is available

// via the fObject pointer.
1

// This function should contain the "body" of the analysis. It can contain
// simple or elaborate selection criteria, run algorithms on the data

// of the event and typically fill histograms.

I

/I ' The processing can be stopped by calling Abort().

/

// Use fStatus to set the return value of TTree::Process().

i

// The return value is currently not used.

fChain->GetTree()->GetEntry(entry);

/fint ¢ = 0;
/! if(trgCut ==15001 && nPrimaryTracks ==0 && nGlobalTracks==0)
stuff.

{
/[if(c==0){
//Pedistal Corrected East

y[0]=zdcSmdEHorizontal[0];
y[1]=zdcSmdEHorizontal[1];
y[2]=zdeSmdEHorizontal[2];
y[3]=zdeSmdEHorizontal[3];
y[4]=zdcSmdEHorizontal[4];
y[5]=zdcSmdEHorizontal[5];
y[6]=zdeSmdEHorizontal[6];
y[7]=zdeSmdEHorizontal[7];

E)

zdeSmdEV1_P->Fill(x[0])
zdeSmdEV2_P->Fill(x[1])
zdeSmdEV3_P->Fill(x[2]);
zdeSmdEV4_P->Fill(x[3]);
(4D
[5D
[6])

E

zdeSmdEVS P->Fill(x
zdeSmdEV6 P->Fill(x
zdeSmdEV7_P->Fill(x

>
]

i

//Pedistal Corrected West

b}

yw[0]=zdcSmdWHorizontal[0
yw[1]=zdcSmdWHorizontal[ 1
yw[2]=zdcSmdWHorizontal[2
yw[3]=zdcSmdWHorizontal[3
=
=

b}

>

E)

yw[4]=zdcSmdWHorizontal[4
yw[5]=zdcSmdWHorizontal[5
yw[6]=zdcSmdWHorizontal[6
yw[7]=zdcSmdWHorizontal[7

b

E

>

e e e e e ] —

E

zdeSmdWHI_P->Fill(yw[0]);
zdeSmdWH2_P->Fill(yw[1]);

x[0]=zdcSmdEVertical[0];
x[1]=zdcSmdEVertical[1];
x[2]=zdcSmdEVertical[2];
x[3]=zdcSmdEVertical[3];
x[4]=zdcSmdEVertical[4];
x[5]=zdcSmdEVertical[5];
x[6]=zdcSmdEVertical[6];

El

zdeSmdEH1_P->Fill(y[0])
zdeSmdEH2_P->Fill(y[1])
zdeSmdEH3_P->Fill(y[2]);
zdeSmdEH4_P->Fill(y[3]);
(4D
(5D

El

zdeSmdEHS5_P->Fill(y
zdeSmdEH6 P->Fill(y[5]);
zdeSmdEH7_P->Fill(y[6]);
zdcSmdEH8 P->Fill(y[7]);

E

xw[0]=zdcSmdW Vertical[0];
xw[1]=zdcSmdW Vertical[1];
xw[2]=zdeSmdW Vertical[2];
xw[3]=zdcSmdW Vertical[3];
xw[4]=zdcSmdW Vertical[4];
xw[5]=zdcSmdW Vertical[5];
xw[6]=zdcSmdW Vertical[6];

zdeSmdWV1_P->Fill(xw[0]);
zdeSmdWV2_P->Fill(xw[1]);

//Removed to look at
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zdeSmdWH3_P->Fill(yw[2]);
zdeSmdWH4_P->Fill(yw[3]);
zdeSmdWHS_P->Fill(yw[4]);
zdeSmdWH6_P->Fill(yw[5]);
zdeSmdWH7_P->Fill(yw[6]);
zdeSmdWHS8_P->Fill(yw[7]);

//Uncorrecrted East
yeu[0]=zdcSmdEHorizontal u[0];
yeu[1]=zdeSmdEHorizontal u[l];
yeu[2]=zdcSmdEHorizontal u[2];
yeu[3]=zdcSmdEHorizontal u[3];
yeu[4]=zdcSmdEHorizontal u[4];
yeu[5]=zdcSmdEHorizontal u[5];
= ]

yeu[6]=zdcSmdEHorizontal_u[6];
yeu[7]=zdcSmdEHorizontal_u[7];

zdeSmdEH1 U->Fill(yeu[0]);
zdeSmdEH2 U->Fill(yeu[1]);
zdeSmdEH3 U->Fill(yeu[2]);
zdeSmdEH4 U->Fill(yeu[3]);
zdeSmdEH5_U->Fill(yeu[4]);
zdeSmdEH6 U->Fill(yeu[5]);

[6]);

(7D

zdeSmdEH7_U->Fill(yeu
zdeSmdEH8 U->Fill(yeu

E

b

//Uncorrecrted West

ywu[0]=zdeSmdWHorizontal u[0];xwu[0]=zdcSmdW Vertical u[0];
ywu[1]=zdcSmdWHorizontal u[l];xwu[l]=zdcSmdW Vertical u[l];
ywu[2]=zdeSmdWHorizontal u[2];xwu[2]=zdcSmdW Vertical u[2];
ywu[3]=zdeSmdWHorizontal u[3];xwu[3]=zdcSmdW Vertical u[3];
wu[4]=zdcSmdW Vertical u[4];
wu[5]=zdcSmdW Vertical u[5];
wu[6]=zdcSmdW Vertical u[6];

ywu[4]=zdeSmdWHorizontal u[4];x

[5]=zdcSmdWHorizontal u[5];x
ywu[6]=zdeSmdWHorizontal u[6];x
ywu[7]=zdcSmdWHorizontal u[7];

zdeSmdWH1_U->Fill(ywu[0]);
zdeSmdWH2_U->Fill(ywu[1]);
zdeSmdWH3_U->Fill(ywu[2]);
zdeSmdWH4 U->Fill(ywu[3]);
zdeSmdWHS_U->Fill(ywu[4]);
zdeSmdWH6 U->Fill(ywu[5]);
zdeSmdWH7_U->Fill(ywu[6]);
zdeSmdWHS8_U->Fill(ywu[7]);

//Gain and Pedistal Corrected East

yec[0]=zdcSmdEHorizontal c[0];
yec[1]=zdcSmdEHorizontal c[1];
yec[2]=zdcSmdEHorizontal c[2];
yec[3]=zdcSmdEHorizontal c[3];

yec[4]=zdcSmdEHorizontal c[4];
yec[5]=zchdeHorlzonta1 c[5];
yec[6]=zdcSmdEHorizontal c[6];

zdeSmdWV3_P->Fill(xw[2]);
zdeSmdWV4_P->Fill(xw[3]);
zdeSmdWVS5_P->Fill(xw[4));
zdeSmdWV6_P->Fill(xw[5]);
zdcSmdWV7_P->Fill(xw[6]);

xeu[0]=zdcSmdEVertical u[0]
xeu[1]=zdcSmdEVertical u[l]
xeu[2]=zdcSmdEVertical u[2];
xeu[3]=zdcSmdEVertical u[3];
[4]
[5]
[6]

>

>

xeu[4]=zdcSmdEVertical u[4];
xeu[5]=zdcSmdEVertical u

xeu[6]=zdcSmdEVertical u

>

>

zdeSmdEV1_ U->Fill(xeu[0]);
zdeSmdEV2_U->Fill(xeu[1]);
zdeSmdEV3_U->Fill(xeu[2]);
zdeSmdEV4_ U->Fill(xeu[3]);
zdeSmdEVS5_U->Fill(xeu[4]);

D;

D;

b
b}

b

zdcSmdEV6_U->Fill(xeu[5
zdeSmdEV7_U->Fill(xeu[6

= = = =

b

zdeSmdWV1_U->Fill(xwu[0]);
zdeSmdWV2_U->Fill(xwu[1]);
zdeSmdWV3_U->Fill(xwu[2]);
zdeSmdWV4_ U->Fill(xwu[3]);
zdeSmdWVS5_U->Fill(xwu[4]);
zdeSmdWV6_U->Fill(xwu[5]);
zdeSmdWV7_U->Fill(xwu[6]);

xec[0]=zdeSmdEVertical ¢
xec[l]=zdeSmdEVertical ¢
xec[2]=zdcSmdEVertical c[2];

= [0]
= (1]
= (2]
xec[3]=zdeSmdEVertical c[3];
= [4]
] [5]
= [6]

>

>

xec[4]=zdcSmdEVertical ¢
xec[5]=zdeSmdEVertical c
xec[6]=zdcSmdEVertical c

B
B

B
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yec[7]=zdcSmdEHorizontal c[7];
//Gain and Pedistal Corrected West

ywc[0]=zdcSmdWHorizontal c[0]; xwc[0]=zdcSmdW Vertical c[0];
ywc[1]=zdcSmdWHorizontal c[1];xwc[1]=zdcSmdW Vertical c[1

ywc[2]=zdcSmdWHorizontal c[2]; xwc[2]=zdeSmdW Vertical c[2
ywc[3] =zdcSmdWHorizontal c[3]; xwc[3]=zdcSmdW Vertical c[3
ywc[4]=zdcSmdWHorizontal c[4]; xwc[4]=zdcSmdW Vertical c[4
ywc[5]=zdcSmdWHorizontal c[5]; xwc[5]=zdeSmdW Vertical c[5
ywe[6]= [6] [ [6

(7] [71;

>

I;
I;
]5
]5
]5
c[6]=zdcSmdWHorizontal c[6]; xwc[6]=zdcSmdW Vertical c[6];
wc[7]=zdcSmdWHorizontal ¢

>

<

//Gain Corrected East

yeg[0]=zdcSmdEHorizontal g[0]; xeg[0]=zdcSmdEVertical g[0];
yeg[1]=zdcSmdEHorizontal g[1]; xeg[l]=zdcSmdEVertical g[1];
yeg[2]=zdcSmdEHorizontal g[2]; xeg[2]=zdcSmdEVertical g[2];
yeg[3]=zdcSmdEHorizontal g[3]; xeg[3]=zdcSmdEVertical g[3];
yeg[4]=zdcSmdEHorizontal g[4]; xeg[4]=zdcSmdEVertical g[4];
yeg[S]=zdeSmdEHorizontal g[5]; xeg[5]=zdcSmdEVertical g[5];
yeg[6]=zdcSmdEHorizontal g[6]; xeg[6]=zdcSmdEVertical g[6];
yeg[7]=zdcSmdEHorizontal g[7];

//Gain Corrected West

ywg[0]=zdcSmdWHorizontal g[0];xwg[0]=zdcSmdW Vertical g[0];
ywg[1]=zdcSmdWHorizontal g[1];xwg[1]=zdcSmdW Vertical g[1];
ywg[2]=zdcSmdWHorizontal g[2];xwg[2]=zdcSmdW Vertical g[2];
ywg[3]=zdcSmdWHorizontal g[3];xwg[3]=zdcSmdW Vertical g[3];
ywg[4]=zdcSmdWHorizontal g[4];xwg[4]=zdcSmdW Vertical g[4];
ywg[5]=zdeSmdWHorizontal g[5];xwg[5]=zdcSmdW Vertical g[5];
ywg[6]=zdcSmdWHorizontal g[6];xwg[6]=zdcSmdW Vertical g[6];

ywg[7]=zdcSmdWHorizontal g[7];

run_ID = runlD;
event N = eventN;
/lcout << "event N =" <<event N << endl;

/! if(event N == 1749){
// if(xwg[3]>500){
//if(c==0){

for (int i=0; i<7; i++){
xf=1+0.5*(1+1);

zdesmd E V_p->Fill(xfx[i]);
zdesmd W_V_p->Fill(xf,xwl[i]);

zdcsmd E V_u->Fill(xf,xeu[i]);

zdesmd W_V_u->Fill(xf,xwul[i]);

East V_Ped->Fill(xf,mZDCSMDPed[0][0][i]);
West_V_Ped->Fill(xf,mZDCSMDPed[1][0][i]);

//for slat location
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zdesmd E V p g->Fill(xf,xec[i]);
zdesmd W_V_p g->Fill(xfxwc[i]);

zdesmd E V_g->Fill(xf,xeg[i]);

zdesmd W_V_g->Fill(xf,xwg[i]); //This is the problem one only filling to bin 3

/lcout << "runID =" << run_ID << endl;
/lcout << "eventN =" << event N << end]l;
//Event Number->Fill(event N);

/*
cout << "xeu " <<i<<"="<<xeu[i] <<endl;
cout << "xeg[" <<i<<"]="<<xeg[i] <<" " <<endl
cout << "xep[" <<i<<"]="<<x[i] << " " << end];
cout << "xec[" <<i<<"]="<<xec[i] <<" " <<end];
cout << "xwu " <<i<<"="<<xwu[i] << endl;
cout << "xwg[" <<i<<"] =" <<xwg[i] <<" " << end],
cout << "xwp[" <<i<<"]="<<xw[i] <<" " <<end];
cout << "xwe[" <<i<<"]="<<xwc[i] <<" " <<end];
*/
1}
H
1}
//cout << endl;
/! if(event N == 1749){
/! if(xwg[3]>500)
/if(c==0){
/lc=c+1;

for (int j=0; j<8; j++){
yf=(2*j+1.25)/sqrt(2.); //for slat location

zdesmd E H_p->Fill(yfy[j]);
zdesmd W_H_p->Fill(yf,yw[j]);

zdesmd E_H_u->Fill(yf,yeu[j]);
zdesmd W_H_u->Fill(yf,ywu[j]);

East H Ped->Fill(yf,mZDCSMDPed[0][1][j]);
West H Ped->Fill(yf,mZDCSMDPed[1][1][j]);

zdesmd E H p g->Fill(yf,yec[j]);
zdesmd W _H p g->Fill(yf,ywcl[j]);

zdesmd E H_g->Fill(yf,yeg[j]);

zdesmd W _H_g->Fill(yf,ywg[j]);

// cout << nyeu " <<j <M =" << yeu[i] << "M <o nyeg[n <<j << n] =" << yeg[]] << "M oo

Vlyep[ﬂ <<j << Vl] =" << y[j] << nn << Hyec[ﬂ <<j << Vl] =" << yCC[j] << nn << endl;

// cout << "ywu " <<j << =" <o ywu[]] << MM oo vvng[n <<j << u] =" << ng[]] << MM oo

"ywp[ﬂ <<j << H] =" << yw[j] << nn << Hywc[‘l <<j << "] =" << ywc[j] << nn << endl;

I}
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c=c+1;

"y

return KTRUE;
H

void correction_1::SlaveTerminate()

// The SlaveTerminate() function is called after all entries or objects
// have been processed. When running with PROOF SlaveTerminate() is called
// on each slave server.

}

void correction_1::Terminate()

// ' The Terminate() function is the last function to be called during
// a query. It always runs on the client, it can be used to present
// the results graphically or save the results to file.

gStyle->SetOptStat(0);
gStyle->SetOptFit();
TCanvas *c =new TCanvas("c", "ZDCSMD",0,0,800,800);

c->Divide(8,4);

gStyle->SetPalette(1);
c->cd(1);

zdesmd E H p g->GetXaxis()->SetTitle("Slats in cm");
>GetXaxis()->CenterTitle(true);

zdesmd E H p g->GetYaxis()->SetTitle("ADC Count");
>GetYaxis()->CenterTitle(true);

zdesmd E V p g->GetXaxis()->SetTitle("Slats in cm");
>GetXaxis()->CenterTitle(true);

zdesmd E V_p g->GetYaxis()->SetTitle("ADC Count");
>GetYaxis()->CenterTitle(true);

zdesmd W_H p g->GetXaxis()->SetTitle("Slats in cm");
>GetXaxis()->CenterTitle(true);

zdesmd W_H p_ g->GetYaxis()->SetTitle("ADC Count");
>GetYaxis()->CenterTitle(true);

zdesmd W_V _p g->GetXaxis()->SetTitle("Slats in cm");
>QGetXaxis()->CenterTitle(true);

zdesmd W_V _p_ g->GetYaxis()->SetTitle("ADC Count");
>GetYaxis()->CenterTitle(true);

zdesmd E H p g->SetMinimum(0);
>SetMinimum(0);

zdesmd W_H p g->SetMinimum(0);
>SetMinimum(0);

zdesmd E H p g-
zdesmd E H p g-
zdesmd E V p g-
zdesmd E V p g-
zdesmd W _H p g-
zdesmd W H p g-
zdesmd W _V p g-

zdesmd W _V p g-

zdesmd E V p g-

zdesmd W V p g-
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// Pedistal and Gain corrected Slats all together
zdesmd E H p g->Draw();
zdesmd E H p g->Write();
zdesmd E V p g->Draw();
zdesmd E V_p g->Write();
zdesmd W_H p g->Draw();
zdesmd W _H p g->Write();
zdesmd W_V _p g->Draw();
zdesmd W_V _p g->Write();

// Pedistal Slats all together

zdesmd E H p->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd E H p->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd E V_p->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd E V_p->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd W_H_p->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd W_H_p->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd W_V_p->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd W_V_p->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd E H p->SetMinimum(0);

zdesmd W_H_p->SetMinimum(0);

zdesmd E H p->Draw(); zdcsmd E H p->SetTitle("East Horizontal Ped");
zdesmd E V_p->Draw(); zdcsmd E V_p->SetTitle("East Vertical Ped");

zdesmd E H p g->SetTitle("East Horizontal Ped and Gain");
zdesmd E V_p g->SetTitle("East Vertical Ped and Gain");
zdesmd W_H p g->SetTitle("West Horizontal Ped and Gain");

zdesmd W_V _p g->SetTitle("West Vertical Ped and Gain");

zdesmd E H p->GetXaxis()-
zdesmd E H p->GetYaxis()-
zdesmd E V_p->GetXaxis()-
zdesmd E V_p->GetYaxis()-
zdesmd W_H_p->GetXaxis()-
zdesmd_W_H_p->GetYaxis()-
zdesmd W_V_p->GetXaxis()-
zdesmd W_V_p->GetYaxis()-

zdesmd E V_p->SetMinimum(0);
zdesmd W_V_p->SetMinimum(0);

zdesmd E H p->Write();
zdesmd E V_p->Write();

zdesmd W_H_p->Draw();zdcsmd W_H_p->SetTitle("West Horizontal Ped"); zdcsmd W_H_p->Write();

zdesmd W_V_p->Draw();zdcsmd W_V_p->SetTitle("West Vertical Ped");

/I Uncorrected Slats all together

zdesmd E H u->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd E H u->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd E V_u->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd_E V_u->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd W_H u->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd W_H_u->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd W_V_u->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd W_V_u->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd E H u->SetMinimum(0);

zdesmd W_V_p->Write();

zdesmd E H u->GetXaxis()-
zdesmd E H u->GetYaxis()-
zdesmd E V_u->GetXaxis()-
zdesmd E V_u->GetYaxis()-
zdesmd W_H_u->GetXaxis()-
zdesmd W_H_u->GetYaxis()-
zdesmd_W_V_u->GetXaxis()-
zdesmd_W_V_u->GetYaxis()-

zdesmd E V_u->SetMinimum(0);
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zdesmd W_H_u->SetMinimum(0);

zdesmd E V_u->Draw(); zdcsmd E V_u->Write();
zdesmd E H u->Draw(); zdcsmd E H u->Write();

zdesmd W_V_u->Draw();zdcsmd W_V_u->Write();
zdesmd W_H_u->Draw();zdcsmd W_H_u->Write();

/I Gain Corrected Slats all together

zdesmd E H g->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd E H_ g->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd E V_g->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd E V_g->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd W_H_g->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd W_H_g->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd W_V_g->GetXaxis()->SetTitle("Slats in cm");
>CenterTitle(true);

zdesmd W_V_g->GetYaxis()->SetTitle("ADC Count");
>CenterTitle(true);

zdesmd E H_ g->SetMinimum(0);

zdesmd W_H_g->SetMinimum(0);

zdesmd E V_g->Draw(); zdcsmd E V_g->Write();
zdesmd E H g->Draw(); zdcsmd E H g->Write();

zdesmd W_V_g->Draw();zdcsmd W_V_g->Write();
zdesmd W _H g->Draw();zdcsmd W_H g->Write();

Event Number->Draw(); Event Number->Write();

//Plots! Plots! East Horizontal Pedistal

c->cd(1); zdeSmdEH1 P->Draw(); EH1 P->Write();
c->cd(2); zdeSmdEH2 P->Draw(); EH2 P->Write();
c->cd(3); zdeSmdEH3 P->Draw(); EH3 P->Write();
c->cd(4); zdeSmdEH4 P->Draw(); EH4 P->Write();
c->cd(5); zdeSmdEHS5 P->Draw(); EHS5 P->Write();
c->cd(6); zdeSmdEH6 P->Draw(); EH6 P->Write();
c->cd(7); zdcSmdEH7 P->Draw(); EH7_P->Write();
c->cd(8); zdcSmdEH8 P->Draw(); EH8 P->Write();

//Plots! Plots! East Vertical Pedistal

c->cd(9); zdcSmdEV1 P->Draw(); EV1_P->Write();
c->cd(10); zdcSmdEV2 P->Draw(); EV2 P->Write();
c->cd(11); zdeSmdEV3 P->Draw(); EV3 P->Write();
c->cd(12); zdcSmdEV4 P->Draw(); EV4 P->Write();
c->cd(13); zdcSmdEVS P->Draw(); EVS5_P->Write();

zdesmd W_V_u->SetMinimum(0);

zdesmd E H g->GetXaxis()-
zdesmd E H g->GetYaxis()-
zdesmd E V_g->GetXaxis()-
zdesmd E V_g->GetYaxis()-
zdesmd_W_H_g->GetXaxis()-
zdesmd W_H_g->GetYaxis()-
zdesmd W_V_g->GetXaxis()-
zdesmd W_V_g->GetYaxis()-

zdesmd E V_g->SetMinimum(0);
zdesmd W_V_g->SetMinimum(0);
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c->cd(14); zdcSmdAEV6_P->Draw(); EV6_P->Write();
c->cd(15); zdcSmdEV7_P->Draw(); EV7_P->Write();

//Plots! Plots! West Horizontal Pedistal

c->cd(17); zdeSmdWH1_P->Draw(); WH1_P->Write();
c->cd(18); zdcSmdWH2 P->Draw(); WH2 P->Write();
c->cd(19); zdeSmdWH3_ P->Draw(); WH3_P->Write();
c->¢d(20); zdeSmdWH4 P->Draw(); WH4 P->Write();
c->cd(21); zdeSmdWHS_P->Draw(); WHS5_P->Write();
c->cd(22); zdeSmdWH6 P->Draw(); WH6 P->Write();
c->cd(23); zdeSmdWH7_P->Draw(); WH7_P->Write();
c->cd(24); zdcSmdWHS P->Draw(); WH8 P->Write();

//Plots! Plots! West Vertical Pedistal

c->cd(25); zdeSmdWV1_ P->Draw(); WV1_P->Write();
c->cd(26); zdeSmdWV2_P->Draw(); WV2_P->Write();
c->cd(27); zdeSmdWV3_ P->Draw(); WV3_P->Write();
c->cd(28); zdeSmdWV4 P->Draw(); WV4_ P->Write();
c->cd(29); zdcSmdWVS_P->Draw(); WV5_P->Write();
c->cd(30); zdcSmdWV6_P->Draw(); WV6_P->Write();
c->cd(31); zdcSmdWV7_P->Draw(); WV7_P->Write();

//Plots! Plots! East Horizontal Uncorrected

zdeSmdEH1 U->Draw(); EH1 U->Write();
zdeSmdEH2 U->Draw(); EH2 U->Write();
zdeSmdEH3 U->Draw(); EH3 U->Write();
zdeSmdEH4 U->Draw(); EH4 U->Write();
zdeSmdEHS U->Draw(); EH5 U->Write();
zdeSmdEH6 U->Draw(); EH6 U->Write();
zdeSmdEH7_U->Draw(); EH7_U->Write();
zdcSmdEH8 U->Draw(); EH8 U->Write();

//Plots! Plots! East Vertical Uncorrected

zdeSmdEV1 _U->Draw(); EV1_U->Write();
zdeSmdEV2 U->Draw(); EV2 U->Write();
zdeSmdEV3 U->Draw(); EV3 U->Write();
zdeSmdEV4 U->Draw(); EV4 U->Write();
zdeSmdEVS5 _U->Draw(); EVS5_U->Write();
zdeSmdEV6_U->Draw(); EV6_U->Write();
zdeSmdEV7_U->Draw(); EV7_U->Write();

//Plots! Plots! West Horizontal Uncorrected
zdeSmdWH1_U->Draw(); WH1_U->Write();
zdeSmdWH2 U->Draw(); WH2 U->Write();

zdeSmdWH3 _U->Draw(); WH3 U->Write();
zdeSmdWH4 U->Draw(); WH4 U->Write();
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zdeSmdWHS_U->Draw(); WH5 _U->Write();
zdeSmdWH6_U->Draw(); WH6_U->Write();
zdeSmdWH7_U->Draw(); WH7_U->Write();
zdeSmdWHS8_ U->Draw(); WH8 U->Write();

//Plots! Plots! West Vertical Uncorrected

zdeSmdWV1_U->Draw(); WV1_U->Write();
zdeSmdWV2_U->Draw(); WV2_U->Write();
zdeSmdWV3_ U->Draw(); WV3_U->Write();
zdeSmdWV4 U->Draw(); WV4_ U->Write();
zdeSmdWVS5_U->Draw(); WV5_U->Write();
zdeSmdWV6_U->Draw(); WV6_U->Write();
zdeSmdWV7_U->Draw(); WV7_U->Write();

East H Ped->Draw();  East H Ped->Write();
East V_Ped->Draw();  East V_Ped->Write();

West H_Ped->Draw(); ~ West_H_Ped->Write();
West_V_Ped->Draw(); West_V_Ped->Write();

f.Close();
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Angle 1.C

void Angle 1()
{
gROOT->Reset();

/#include <iostream>
#include <iostream.h>
#include <TH2.h>
#include <TStyle.h>
//#include <TH1.h>
#include <cstdlib>
#include <iomanip>
#include <ctime>
#include <TF1.h>
#include <stdlib.h>

/f#include <TCanvas.h>
//using namespace std;
//int main()

{

Double t Pi=3.14159265359; //Pi... I can't believe it really dosen't apear to be built in.
int ct = 0; //Only there to count

Double twx c¢=0; Double tex c=0;

Double twy c¢=0; Double tey c=0;

double RadiusE = 0; double RadiusW = 0;

double mean_ex; double mean_ey;

double mean_wx; double mean_wy;

double Delta_x; Float t Delta_y;

double Delta x w; Float t Delta y w;

Float tphi 1=0;
Float tphi 2=0;
Float_t phi d=0; //delta phi

double Avg = 0;
double mean p m=0;
double angle = 1; double angle 1=1;

double radius_east = 0; double radius_west = 0;

double ex[3]; double ey[3];
double wx[3];  double wy[3];

int loop;
double checkl; double check?;

[ R R R place for histo
sokskokok ok okl ol ok ok sk ko ok ok ok ok ok kol sk ol ok kol ol ok ok sk kol ok ok ok ok //
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THIF *E_X Slats = new THIF("E_X Slats", "East x slats", 100, -0.25, 10.25);

THIF *E Y Slats =new THIF("E Y Slats", "East y slats", 100, 0.17677670, 11.49048519);
THIF *W_X Slats =new THIF("W_X_ Slats", "West x slats", 100, -0.25, 10.25);
THIF *W_Y Slats =new THIF("W_Y Slats", "West y slats", 100, 0.17677670, 11.49048519);

/*

THIF *E X Slats =new THIF("E X Slats", "East x slats", 100, 0., 10.);
THIF *E_Y_Slats =new THIF("E_Y_Slats", "East y slats", 100, 0., 10.);
THIF *W_X_ Slats = new THIF("W_X_Slats", "West x slats", 100, 0., 10.);
THIF *W_Y_Slats =new THIF("W_Y _Slats", "West y slats", 100, 0., 10.);
*/

//THIF *dphi =new TH1F("delta_phi", "Delta Phi", 1000, -1, 4);

point of this code

//THIF *dphi =new TH1F("delta_phi", "Delta Phi", 1000, -2*Pi, 2*Pi);
point of this code

/ITHIF *dphi = new TH1F("delta_phi", "Delta Phi", 500, 0, 2*Pi);

this code

THI1F *dphi = new TH1F("delta_phi", "Delta Phi", 250, 0, Pi);

this code

THIF *phi_E =new THIF("phi_East", "Phi East", 500, -1., 7.);
how the angles are distributed about the beam center

THIF *phi_W =new THI1F("phi_West", "Phi West", 500, -1., 7.);
how the angles are distributed about the beam center

//Range used to test code
//Range used to test code
//Range used to test code
//Range used to test code

//The whole

//The whole

//The whole point

//The whole point

//Can see

//Can see

//************************************************************ place for hiStO

TFile f("Angle new.root","recreate");

//******************** Place to fill histograms for all Ofthe events ********************//

loop = 0;

if(ct==0){
// Calculate angles for both East and West ZDC SMDs
ct=ct+1;

for(int i=0; i<100000; i++){

//The way it works on my computer old values
double rand1 = static_cast<double>(rand());
double rand2 = static_cast<double>(rand());
double rand3 = static_cast<double>(rand());
double rand4 = static_cast<double>(rand());

//mean_ex = (9.5*rand1/32767) + 0.5;
//mean_ey = (10.78338*rand2/32767) + 0.88388;
//mean_wx = (9.5*rand3/32767) + 0.5;
//mean_wy = (10.78338*rand4/32767) + 0.88388;

mean_ex = (10.5*rand1/2147483647) - 0.25;
mean_ey = (11.31370849*rand2/2147483647) + 0.17677670;
mean wx = (10.5*rand3/2147483647) - 0.25;
mean_wy = (11.31370849*rand4/2147483647) + 0.17677670;

of

of
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//double rand1 = static cast<double>(rand())/RAND MAX;
//double rand2 = static cast<double>(rand())/RAND MAX;
//double rand3 = static cast<double>(rand())/RAND MAX;
//double rand4 = static_cast<double>(rand()))RAND MAX;

//mean_ex = (10.5*rand1) - 0.25;
//mean_ey = (11.31370849*rand2) + 0.17677670;
//mean_wx = (10.5*rand3) - 0.25;
//mean_wy = (11.31370849*rand4) + 0.17677670;

ex_c=4.72466; //Defalut values
ey ¢ =15.53629;

wx_c =4.39604;

wy_c=5.19968;

/*ex[0]=17.5; ex[1]=75; ex[2] =2.5;
ey[0]=7.5; ey[l]=5; ey[2] =2.5;
wx[0] =7.5; wx[1]=5; wx[2] =2.5;
wy[0] =7.5; wy[l]=5; wy[2] =2.5;
for(int i=0; 1<3; i++){

for(int j=0; j<3; j++){

for(int 1=0; 1<3; 1++){

for(int m=0; m<3; m++){

mean_ex = ex[i];

mean_ey = ey[j];

mean_wx = wx[l];

mean_wy = wy[m];

checkl = 0;

check2 = 0;

if(mean_ex==5 && mean_ey==5){

checkl =1;

H

if(mean_wx==5 && mean wy==5){

check2 =1;

}

*/

checkl =0;

check2 =0;

if(mean_ex==4.72466 && mean_ey==5.53629){
checkl = 1;

§

if(mean_wx==4.39604 && mean wy==5.19968){
check2 =1,

}

if(check1==0 && check2==0){
loop = loop + 1;
//cout << "loop=" << loop << end];
/lcout << "mean_ex =" << mean_ex << endl;
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/lcout << "mean_ey =" << mean_ey << endl;
/lcout << "mean_wx =" << mean wx << endl;
//cout << "mean_wy =" << mean wy << endl;

Delta x =0;
Delta y =0;
Delta x w=0;
Delta y w=0;

Delta x =mean_ex - ex_c;
Delta y =mean_ey - ey _c;
Delta x w =mean_wx - WX_c;
Delta y w=mean_wy - wy c;

/lcout <<"Delta x w="<<Delta x w<<endl;
/lcout << "Delta y w="<<Delta y w<<endl;

[ s sk sk Rk Rk Rk Rk kR g g R R R R sk sk sk sk ok sk ok ok

if (Delta x > 0 && Delta_y >= 0){
phi_1 = atan(Delta_y/Delta_x);
/lcout << "1" << endl;
H
else if (Delta_x <0 && Delta_y >= 0){
phi_1 =Pi - atan(-Delta_y/Delta_x);
/lcout << "2" << endl;
H
else if (Delta_x <0 && Delta y <0){
phi_1=Pi+ atan(Delta_y/Delta x);
/lcout << "3" << end],;

H
else if (Delta x == 0 && Delta_y > 0){
phi_1="Pi/2;

/lcout << "4" << endl;

H

else if (Delta_x == 0 && Delta_y < 0){
phi_1 = (3*Pi)/2;
//cout << "5" << endl;
}
else{
phi_1=2%Pi - atan(-Delta_y/Delta x);
/lcout << "6" << endl;

}

//Quadrant I and Zero

//Quadrant II and Pi

//- inside of atan makes it positive

//Quadrant III

//P1/2

//3Pi/2

//Quadrant IV
//- inside of atan makes it positive

[ s sk sk sk Rk sk ok sk R @ g R R SRR sk sk ks sk sk b sk ok ok

if (Delta x w> 0 && Delta y w>=0){ //Quadrant II and Pi
phi_2 =Pi - atan(Delta_y w/Delta x w);
//cout << "[I" << end]l;
H
else if (Delta x w <0 && Delta y w>= 0){ //Quadrant I and Zero
phi_2 = atan(-Delta_ y w/Delta_x w); //- inside of atan makes it positive
/lcout << "[" << endl;
H

else if (Delta x w <0 && Delta_ y w <0){
phi_2 =2%*Pi - atan(Delta_y w/Delta x w);

/lcout << "IV" << endl;

//Quadrant IV
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else if (Delta x w==0 && Delta_ y w > 0){ //Pi/2
phi 2 =Pi/2;
/lcout << "Pi/2" << endl;
H
else if (Delta x w==0 && Delta_ y w <0){ //3Pi/2
phi 2 = (3*Pi)/2;
/lcout << "3P1/2" << endl;
H
else{ //Quadrant III
phi_2 =Pi + atan(-Delta_y w/Delta_x w); //- inside of atan makes it positive
/lcout << "II" << endl;
H

//phi_d = fabs(phi_1 - phi_2);
phi_d=phi 1 -phi 2;

/lcout << "phi_1 =" <<phi 1;
//cout << endl;
/lcout << "phi_2 =" << phi_2;
//cout << endl;
/lcout << "phi_d =" <<phi_d;
//cout << endl;

if(phi_d<0)

phi_d = 2*Pi + phi_d;

f
if(phi_d>Pi)
{
phi_d = 2*Pi - phi_d;
H

radius_east = sqrt(pow(Delta_x,2) + pow(Delta y,2));
radius_west = sqrt(pow(Delta_x_w,2) + pow(Delta y w,2));

/*
cout << "radius_east =" <<radius_east << endl;
cout << "radius_west =" <<radius_west << end];
cout << "mean_ex =" << mean_ex << endl;
cout << "mean_ey =" << mean_ey << endl;
cout << "mean wx =" << mean_wx << endl;
cout << "mean wy =" << mean_wy << endl;
cout << "phi_1="<<phi_ | <<endl;
cout << '"phi 2 =" <<phi 2 <<end];
cout << "phi_d =" <<phi_d << end];

*/

/! if(radius_east<=5 && radius_west<=5){

//if(radius_east<=4.97466 && radius_west<=4.21926){
dphi->Fill(phi_d);
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/lphi_E->Fill(phi_1);
/lphi_ W->Fill(phi_2);
1y

/! if(radius_east<=5){
//if(radius_east<=4.97466){
phi_E->Fill(phi_1);

E X Slats->Fill(mean_ex);
E_Y Slats->Fill(mean_ey);
1}

/! if(radius_west<=5){
//if(radius_west<=4.21926){
W_X Slats->Fill(mean_wx);
W_Y Slats->Fill(mean wy);
phi_ W->Fill(phi_2);

1}

H
3335
H
H

/I gStyle->SetOptStat(0);
/I gStyle->SetOptFit();

TCanvas *c =new TCanvas("c", "ZDCSMD",0,0,800,800);

c->Divide(1,1);
/I gStyle->SetPalette(1);

phi_E->GetXaxis()->SetTitle("Phi (Radians)");
phi_E->GetXaxis()->CenterTitle(true);
phi_E->GetYaxis()->SetTitle("Entries");
phi_E->GetYaxis()->CenterTitle(true);

phi_ W->GetXaxis()->SetTitle("Phi (Radians)");
phi_ W->GetXaxis()->CenterTitle(true);

phi_ W->GetYaxis()->SetTitle("Entries");

phi_ W->GetYaxis()->CenterTitle(true);

phi_E->Draw(); phi_E->Write();
phi_W->Draw(); phi_ W->Write();

lats->GetXaxis()->SetTitle("cm");
lats->GetXaxis()->CenterTitle(true);
lats->GetY axis()->SetTitle("Entries");
lats->GetY axis()->CenterTitle(true);

mmmm
mmmm

lats->GetXaxis()->SetTitle("cm");
lats->GetXaxis()->CenterTitle(true);
lats->GetYaxis()->SetTitle("Entries");
lats->GetY axis()->CenterTitle(true);

rnrnrnrn
mmmm

lats->GetXaxis()->SetTitle("cm");
lats->GetXaxis()->CenterTitle(true);
lats->GetYaxis()->SetTitle("Entries");

X
X
X
X
Y
Y
Y
Y
X
X
X
X _Slats->GetYaxis()->CenterTitle(true);

UJC/JUJVJ

W_
W_
W_
W_
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W_Y_Slats->GetXaxis()->SetTitle("cm");
W_Y Slats->GetXaxis()->CenterTitle(true);
W_Y Slats->GetYaxis()->SetTitle("Entries");
W_Y Slats->GetYaxis()->CenterTitle(true);

E X Slats->Draw(); E X Slats->Write();
E Y Slats->Draw(); E Y Slats->Write();
W_X_Slats->Draw(); W_X_ Slats->Write();

W_Y_Slats->Draw(); W_Y_Slats->Write();

/! dphi->GetXaxis()->SetTitle("Delta Phi (-2*Pi to 2*Pi) (Radians)");

/! dphi->GetXaxis()->SetTitle("Delta Phi (0 to 2*Pi) (Radians)");
dphi->GetXaxis()->SetTitle("Delta Phi (0 to Pi) (Radians)");
dphi->GetXaxis()->CenterTitle(true);
dphi->GetYaxis()->SetTitle("Entries");
dphi->GetYaxis()->CenterTitle(true);
c->cd(1);
dphi->Draw();

/! TF1 *myfit = new TF1("myfit", "[0] + 0.5*cos(2*x)",0,3.5);

/! myfit->SetParameters(50);

/! dphi->Fit(myfit);
dphi->Write();

f.Close();

return KTRUE;
§
H
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Cuts.C

gROOT->Reset();
TFile zdcsmdConstants.root("zdcsmdConstants.root");

TH2D* Pedestal = new TH2D("Pedestal","Pedestal",32,0.5,32.5,43200,5.05¢+006,5.0932¢+006);

THI1D* Pedestal Bin 1 =new TH1D("Pedestal Bin 1","Pedestal Bin 1",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 2 =new TH1D("Pedestal Bin_ 2","Pedestal Bin 2",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 3 =new TH1D("Pedestal Bin_3","Pedestal Bin 3",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 4 = new THID("Pedestal Bin 4","Pedestal Bin 4",43200,5.05e+006,5.0932e+006);
TH1D* Pedestal Bin 5 =new THID("Pedestal Bin 5","Pedestal Bin 5",43200,5.05¢+006,5.0932e+006);
TH1D* Pedestal Bin 6 =new THID("Pedestal Bin 6","Pedestal Bin 6",43200,5.05¢+006,5.0932e+006);
TH1D* Pedestal Bin 7 =new TH1D("Pedestal Bin_7","Pedestal Bin 7",43200,5.05e+006,5.0932e+006);
//ITHID* Pedestal Bin 8 = new TH1D("Pedestal Bin_8","Pedestal Bin 8",43200,5.05¢+006,5.0932e+006);
TH1D* Pedestal Bin 9 =new TH1D("Pedestal Bin_9","Pedestal Bin 9",43200,5.05e¢+006,5.0932e+006);
TH1D* Pedestal Bin 10 =new TH1D("Pedestal Bin_10","Pedestal Bin 10",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 11 =new TH1D("Pedestal Bin_11","Pedestal Bin 11",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 12 =new TH1D("Pedestal Bin_12","Pedestal Bin 12",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin_13 = new TH1D("Pedestal Bin_13","Pedestal Bin 13",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin_14 = new TH1D("Pedestal Bin_14","Pedestal Bin 14",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin_15 =new TH1D("Pedestal Bin_15","Pedestal Bin 15",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin_16 = new TH1D("Pedestal Bin_16","Pedestal Bin 16",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 17 = new TH1D("Pedestal Bin_17","Pedestal Bin 17",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin 18 = new TH1D("Pedestal Bin_18","Pedestal Bin 18",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin_19 = new TH1D("Pedestal Bin_19","Pedestal Bin 19",43200,5.05¢+006,5.0932e+006);
TH1D* Pedestal Bin 20 = new TH1D("Pedestal Bin_20","Pedestal Bin 20",43200,5.0e+006,5.0932e+006);
TH1D* Pedestal Bin 21 =new TH1D("Pedestal Bin_21","Pedestal Bin 21",43200,5.05e¢+006,5.0932e+006);
TH1D* Pedestal Bin 22 =new TH1D("Pedestal Bin 22","Pedestal Bin 22",43200,5.05e¢+006,5.0932e+006);
TH1D* Pedestal Bin 23 =new TH1D("Pedestal Bin 23","Pedestal Bin 23",43200,5.05e¢+006,5.0932e+006);
//THID* Pedestal Bin 24 = new THI1D("Pedestal Bin 24","Pedestal Bin 24",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin 25 = new TH1D("Pedestal Bin 25","Pedestal Bin 25",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin 26 = new TH1D("Pedestal Bin 26","Pedestal Bin 26",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin 27 = new TH1D("Pedestal Bin_27","Pedestal Bin 27",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin 28 = new TH1D("Pedestal Bin_28","Pedestal Bin 28",43200,5.05¢+006,5.0932¢+006);
THI1D* Pedestal Bin 29 = new TH1D("Pedestal Bin_29","Pedestal Bin 29",43200,5.05¢+006,5.0932¢+006);
TH1D* Pedestal Bin 30 = new TH1D("Pedestal Bin 30","Pedestal Bin 30",43200,5.05e+006,5.0932¢+006);
TH1D* Pedestal Bin 31 =new TH1D("Pedestal Bin 31","Pedestal Bin 31",43200,5.05e+006,5.0932¢+006);
TH1D* Pedestal Bin 32 =new TH1D("Pedestal Bin 32","Pedestal Bin 32",43200,5.05e+006,5.0932¢+006);

TH1D* Bin_1 =new TH1D("Bin_1","Pedestal Bin 1",100,0,15); TH1D* Bin_2 = new
TH1D("Bin_2","Pedestal Bin 2",100,0,15);

TH1D* Bin 3 = new TH1D("Bin_3","Pedestal Bin 3",100,0,15); TH1D* Bin_4 = new
THI1D("Bin_4","Pedestal Bin 4",100,0,15);

TH1D* Bin_5 = new TH1D("Bin_5","Pedestal Bin 5",100,0,15); TH1D* Bin_6 = new
TH1D("Bin_6","Pedestal Bin 6",100,0,15);

TH1D* Bin_7 = new THID("Bin_7","Pedestal Bin 7",100,0,15); //THID* Bin_8 = new
TH1D("Bin_8","Pedestal Bin 8",100,0,15);

TH1D* Bin_9 = new THI1D("Bin_9","Pedestal Bin 9",100,0,15); TH1D* Bin_10 = new

THID("Bin_10","Pedestal Bin 10",100,0,15);
THID* Bin_11 =new THID("Bin_11","Pedestal Bin 11",100,0,15); THID* Bin_12 = new
THID("Bin_12","Pedestal Bin 12",100,0,15);
THID* Bin_13 =new THID("Bin_13","Pedestal Bin 13",100,0,15); THID* Bin_ 14 = new
THID("Bin_14","Pedestal Bin 14",100,0,15);
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TH1D* Bin_15 =new TH1D("Bin_15","Pedestal Bin 15",100,0,15); TH1D* Bin_16 = new
TH1D("Bin_16","Pedestal Bin 16",100,0,15);

TH1D* Bin_17 =new TH1D("Bin_17","Pedestal Bin 17",100,0,15); TH1D* Bin 18 =new
TH1D("Bin_18","Pedestal Bin 18",100,0,15);

TH1D* Bin_19 =new TH1D("Bin_19","Pedestal Bin 19",100,0,15); TH1D* Bin 20 = new
THID("Bin_20","Pedestal Bin 20",100,0,15);

TH1D* Bin 21 =new THID("Bin_21","Pedestal Bin 21",100,0,15); TH1D* Bin 22 =new
THID("Bin 22","Pedestal Bin 22",100,0,15);

TH1D* Bin 23 =new THID("Bin_23","Pedestal Bin 23",100,0,15); //TH1D* Bin_24 = new
THID("Bin_24","Pedestal Bin 24",100,0,15);

TH1D* Bin_25 =new THID("Bin_25","Pedestal Bin 25",100,0,15); THI1D* Bin_26 = new
THI1D("Bin_26","Pedestal Bin 26",100,0,15);

TH1D* Bin_27 =new TH1D("Bin_27","Pedestal Bin 27",100,0,15); TH1D* Bin_28 = new
THI1D("Bin_28","Pedestal Bin 28",100,0,15);

TH1D* Bin_29 =new TH1D("Bin_29","Pedestal Bin 29",100,0,15); TH1D* Bin_ 30 = new
TH1D("Bin_30","Pedestal Bin 30",100,0,15);

TH1D* Bin_31 =new TH1D("Bin_31","Pedestal Bin 31",100,0,15); TH1D* Bin 32 =new
TH1D("Bin_32","Pedestal Bin 32",100,0,15);

THI1D* Mean = new THI1D("Mean","Pedestal Mean",50,0,15);
TH1D* RMS = new THID("RMS","Pedestal RMS",40,-1,2);

Double t binContentl;  Double t binContent2;  Double t binContent3;  Double t binContent4;
Double_t binContent5;  Double t binContent6;  Double t binContent7;  //Double_t binContent8;
Double t binContent9;  Double t binContent10; Double t binContentl1; Double t binContent12;
Double _t binContent13; Double t binContentl4; Double t binContentl5; Double t binContentl6;
Double tbinContentl7; Double t binContentl8; Double tbinContentl9; Double t binContent20;
Double_t binContent21; Double t binContent22; Double t binContent23; //Double t binContent24;
Double t binContent25; Double t binContent26; Double t binContent27; Double t binContent28;
Double t binContent29; Double t binContent30; Double t binContent31; Double t binContent32;

Double t Avgl; Double t Avg2; Double t Avg3; Double t Avg4;
Double t Avg5; Double t Avg6; Double t Avg7; //Double t Avgg;
Double t Avg9; Double t Avgl0; Double t Avgll; Double t Avgl2;
Double t Avgl3; Double t Avgl4; Double t Avgl5; Double t Avgl6;
Double t Avgl7; Double t Avgl8; Double t Avgl9; Double t Avg20;
Double t Avg21; Double t Avg22; Double t Avg23;//Double t Avg24;
Double t Avg25; Double t Avg26; Double t Avg27; Double t Avg28;
Double t Avg29; Double t Avg30; Double t Avg31; Double t Avg32;

Double t RMS1; Double t RMS2; Double t RMS3; Double t RMS4;
Double_t RMSS5; Double_t RMS6; Double t RMS7; //Double_t RMSS;

Double t RMS9; Double t RMS10; Double t RMSI11; Double t RMS12;

Double t RMS13; Double t RMS14; Double t RMSI15; Double t RMS16;
Double t RMS17; Double t RMSIS; Double t RMS19; Double t RMS20;
Double t RMS21; Double t RMS22; Double t RMS23; //Double_t RMS24;
Double t RMS25; Double t RMS26; Double t RMS27; Double t RMS28;
Double t RMS209; Double t RMS30; Double t RMS31; Double t RMS32;

Pedestal=ZDCSMDPedestal;

Pedestal Bin 1 = Pedestal->ProjectionY("1",1,1);  Pedestal Bin 2 = Pedestal->ProjectionY("2",2,2);
Pedestal Bin 3 = Pedestal->ProjectionY("3",3,3);  Pedestal Bin 4 = Pedestal->ProjectionY("4",4,4);
Pedestal Bin_5 = Pedestal->ProjectionY("5",5,5);  Pedestal Bin 6 = Pedestal->ProjectionY ("6",6,6);
Pedestal Bin 7 = Pedestal->ProjectionY("7",7,7);  //Pedestal Bin_8 = Pedestal->ProjectionY("8",8,8);
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Pedestal Bin 9 = Pedestal->ProjectionY("9",9,9);  Pedestal Bin_ 10 = Pedestal->ProjectionY("10",10,10);

Pedestal Bin 11 = Pedestal->ProjectionY("11",11,11); Pedestal Bin 12 = Pedestal-
>ProjectionY ("12",12,12);

Pedestal Bin 13 = Pedestal->ProjectionY ("13",13,13); Pedestal Bin 14 = Pedestal-
>ProjectionY ("14",14,14);

Pedestal Bin 15 = Pedestal->ProjectionY ("15",15,15); Pedestal Bin 16 = Pedestal-
>ProjectionY("16",16,16);

Pedestal Bin 17 = Pedestal->ProjectionY ("17",17,17); Pedestal Bin 18 = Pedestal-
>ProjectionY ("18",18,18);

Pedestal Bin 19 = Pedestal->ProjectionY("19",19,19); Pedestal Bin 20 = Pedestal-
>ProjectionY("20",20,20);

Pedestal Bin 21 = Pedestal->ProjectionY("21",21,21); Pedestal Bin 22 = Pedestal-
>ProjectionY("'22",22,22);

Pedestal Bin 23 = Pedestal->ProjectionY("23",23,23); //Pedestal_Bin 24 = Pedestal-
>ProjectionY("'24",24,24);

Pedestal Bin 25 = Pedestal->ProjectionY ("25",25,25); Pedestal Bin 26 = Pedestal-
>ProjectionY("26",26,26);

Pedestal Bin 27 = Pedestal->ProjectionY("27",27,27); Pedestal Bin 28 = Pedestal-
>ProjectionY ("28",28,28);

Pedestal Bin 29 = Pedestal->ProjectionY("29",29,29); Pedestal Bin 30 = Pedestal-
>ProjectionY("30",30,30);

Pedestal Bin 31 = Pedestal->ProjectionY("31",31,31); Pedestal Bin 32 = Pedestal-

>ProjectionY("32",32,32);

Double_t binCenter 20;
Double_t binCenter 21;
Double_t BinContent 20;
Double_t BinContent 21;

for (int i=1;i<1382401;i++) {

binContentl = Pedestal Bin 1->GetBinContent(i);
if(binContent1>0){

Bin_1->Fill(binContent1);}

binContent2 = Pedestal Bin_2->GetBinContent(i);
if(binContent2>0){
Bin_2->Fill(binContent2);}

binContent3 = Pedestal Bin 3->GetBinContent(i);
if(binContent3>0){
Bin_3->Fill(binContent3);}

binContent4 = Pedestal Bin 4->GetBinContent(i);
if(binContent4>0){
Bin_4->Fill(binContent4);}

binContent5 = Pedestal Bin 5->GetBinContent(i);
if(binContent5>0) {
Bin_5->Fill(binContent5);}

binContent6 = Pedestal Bin_6->GetBinContent(i);
if(binContent6>0){
Bin_6->Fill(binContent6);}

binContent7 = Pedestal Bin 7->GetBinContent(i);
if(binContent7>0){
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Bin_7->Fill(binContent7);}

/*

binContent8 = Pedestal Bin 8->GetBinContent(i);
if(binContent8>0){

Bin_8->Fill(binContent8);}

*/

binContent9 = Pedestal Bin 9->GetBinContent(i);
if(binContent9>0) {

Bin_9->Fill(binContent9);}

binContent10 = Pedestal Bin 10->GetBinContent(i);
if(binContent10>0){
Bin_10->Fill(binContent10);}

binContent11 = Pedestal Bin 11->GetBinContent(i);
if(binContent11>0){
Bin_11->Fill(binContent11);}

binContent12 = Pedestal Bin 12->GetBinContent(i);
if(binContent12>0){
Bin_12->Fill(binContent12);}

binContent13 = Pedestal Bin_13->GetBinContent(i);
if(binContent13>0){
Bin_13->Fill(binContent13);}

binContent14 = Pedestal Bin_14->GetBinContent(i);
if(binContent14>0){
Bin_14->Fill(binContent14);}

binContent15 = Pedestal Bin 15->GetBinContent(i);
if(binContent15>0){
Bin_15->Fill(binContent15);}

binContent16 = Pedestal Bin _16->GetBinContent(i);
if(binContent16>0){
Bin_16->Fill(binContent16);}

binContent17 = Pedestal Bin_17->GetBinContent(i);
if(binContent17>0){
Bin_17->Fill(binContent17);}

binContent18 = Pedestal Bin 18->GetBinContent(i);
if(binContent18>0){
Bin_18->Fill(binContent18);}

binContent19 = Pedestal Bin_19->GetBinContent(i);
if(binContent19>0){
Bin_19->Fill(binContent19);}

TAxis *xaxis = Pedestal Bin_ 20->GetXaxis();
binCenter 20 = xaxis->GetBinCenter(i);
binContent20 = Pedestal Bin 20->GetBinContent(i);
if(binContent20>0){

/lcout << "binCenter 20 = "<< binCenter 20 << endl;
Bin_20->Fill(binContent20);}
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TAxis *xaxis = Pedestal Bin_ 21->GetXaxis();
binCenter 21 = xaxis->GetBinCenter(i);
binContent21 = Pedestal Bin 21->GetBinContent(i);
if(binContent21>0){

/lcout << "binCenter 21 ="<< binCenter 21 << endl;
Bin_21->Fill(binContent21);}

if(binCenter 20==5.089042e+06){
/lcout << "binCenter 20==5.089042e+06 =" << binContent20 << end];
/lcout << "y bin 20 =" << i << endl;

H

if(binCenter 21==5.089042¢+06){
/lcout << "binCenter 21==5.089042¢+06 =" << binContent21 << endl;
/lcout << "y bin 21 =" << i << endl;

}

binContent22 = Pedestal Bin 22->GetBinContent(i);
if(binContent22>0){
Bin_22->Fill(binContent22);}

binContent23 = Pedestal Bin 23->GetBinContent(i);
if(binContent23>0){

Bin_23->Fill(binContent23);}

/*

binContent24 = Pedestal Bin 24->GetBinContent(i);
if(binContent24>0) {

Bin_24->Fill(binContent24);}

*/

binContent25 = Pedestal Bin 25->GetBinContent(i);
if(binContent25>0){

Bin_25->Fill(binContent25);}

binContent26 = Pedestal Bin 26->GetBinContent(i);
if(binContent26>0){
Bin_26->Fill(binContent26);}

binContent27 = Pedestal Bin_ 27->GetBinContent(i);
if(binContent27>0){
Bin_27->Fill(binContent27);}

binContent28 = Pedestal Bin 28->GetBinContent(i);
if(binContent28>0){
Bin_28->Fill(binContent28);}

binContent29 = Pedestal Bin_29->GetBinContent(i);
if(binContent29>0){
Bin_29->Fill(binContent29);}

binContent30 = Pedestal Bin_30->GetBinContent(i);
if(binContent30>0){
Bin_30->Fill(binContent30);}

binContent31 = Pedestal Bin 31->GetBinContent(i);
if(binContent31>0){
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Bin_31->Fill(binContent31);}

binContent32 = Pedestal Bin 32->GetBinContent(i);

if(binContent32>0){
Bin_32->Fill(binContent32);}

}

BinContent 20 = ZDCSMDPedestal->GetBinContent(20, 39042);
/lcout << "BinContent 20 Gang Wang =" << BinContent_20 << endl

BinContent 21 = ZDCSMDPedestal->GetBinContent(21, 39042);
/lcout << "BinContent 21 Gang Wang =" << BinContent 21 << endl

Avgl = Bin_1->GetMean();
RMS1 = Bin_1->GetRMS();

Avg2 =Bin_2->GetMean();
RMS2 = Bin_2->GetRMS();

Avg3 = Bin_3->GetMean();
RMS3 =Bin 3->GetRMS();

Avg4 = Bin_4->GetMean();
RMS4 = Bin_4->GetRMS();

Avg5 = Bin_5->GetMean();
RMSS5 = Bin_5->GetRMS();

Avgb = Bin_6->GetMean();
RMS6 = Bin_6->GetRMS();

Avg7 = Bin_7->GetMean();
RMS7 = Bin_7->GetRMS();
/*

Avg8 = Bin_8->GetMean();
RMS8 = Bin_8->GetRMS();
*/

Avg9 = Bin_9->GetMean();
RMS9 = Bin_9->GetRMS();

Avgl0=Bin_10->GetMean();
RMS10 =Bin_10->GetRMS();

Avgll =Bin_11->GetMean();
RMSI11 = Bin_11->GetRMS();

Avgl2 =Bin_12->GetMean();
RMS12 =Bin_12->GetRMS();

Avgl3 =Bin_13->GetMean();
RMS13 =Bin_13->GetRMS();

Avgl4 =Bin_14->GetMean();
RMS14 = Bin_14->GetRMS();

Mean->Fill(Avgl);
RMS->Fill(RMS1);

Mean->Fill(Avg2);
RMS->Fill(RMS2);

Mean->Fill(Avg3);
RMS->Fill(RMS3);

Mean->Fill(Avg4);
RMS->Fill(RMS4);

Mean->Fill(Avg5);
RMS->Fill(RMS5);

Mean->Fill(Avg6);
RMS->Fill(RMS6);

Mean->Fill(Avg7);
RMS->Fill(RMS7);

Mean->Fill(Avg8);
RMS->Fill(RMSS);

Mean->Fill(Avg9);
RMS->Fill(RMS9);

Mean->Fill(Avg10);
RMS->Fill(RMS10);

Mean->Fill(Avgl1);
RMS->Fill(RMS11);

Mean->Fill(Avgl2);
RMS->Fill(RMS12);

Mean->Fill(Avgl3);
RMS->Fill(RMS13);

Mean->Fill(Avgl4);
RMS->Fill(RMS14);
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Avgl5 =Bin_15->GetMean();
RMSI15 =Bin_15->GetRMS();

Avgl6 =Bin_16->GetMean();
RMS16 = Bin_16->GetRMS();

Avgl7 =Bin_17->GetMean();
RMS17 =Bin_17->GetRMS();

Avgl8 =Bin_18->GetMean();
RMS18 =Bin_18->GetRMS();

Avgl9 =Bin_19->GetMean();
RMS19 =Bin_19->GetRMS();

Avg20 = Bin_20->GetMean();
RMS20 = Bin_20->GetRMS();

Avg21 =Bin_21->GetMean();
RMS21 = Bin_21->GetRMS();

Avg22 = Bin_22->GetMean();
RMS22 = Bin 22->GetRMS();

Avg23 = Bin_23->GetMean();
RMS23 = Bin_23->GetRMS();
/*

Avg24 = Bin_24->GetMean();
RMS24 = Bin_24->GetRMS();
*/

Avg25 =Bin_25->GetMean();
RMS25 = Bin_25->GetRMS();

Avg26 = Bin_26->GetMean();
RMS26 = Bin_26->GetRMS();

Avg27 =Bin_27->GetMean();
RMS27 = Bin_27->GetRMS();

Avg28 = Bin_28->GetMean();
RMS28 = Bin_28->GetRMS();

Avg29 = Bin_29->GetMean();
RMS29 = Bin_29->GetRMS();

Avg30 = Bin_30->GetMean();
RMS30 = Bin_30->GetRMS();

Avg31 =Bin_31->GetMean();
RMS31 =Bin 31->GetRMS();

Avg32 =Bin_32->GetMean();
RMS32 = Bin_32->GetRMS();

gStyle->SetOptStat(0);

Mean->Fill(Avgl));
RMS->Fill(RMS15);

Mean->Fill(Avgl6);
RMS->Fill(RMS16);

Mean->Fill(Avgl7);
RMS->Fill(RMS17);

Mean->Fill(Avg18);
RMS->Fill(RMS18);

Mean->Fill(Avg19);
RMS->Fill(RMS19);

Mean->Fill(Avg20);
RMS->Fill(RMS20);

Mean->Fill(Avg21);
RMS->Fill(RMS21);

Mean->Fill(Avg22);
RMS->Fill(RMS22);

Mean->Fill(Avg23);
RMS->Fill(RMS23);

Mean->Fill(Avg24);
RMS->Fill(RMS24);

Mean->Fill(Avg25);
RMS->Fill(RMS25);

Mean->Fill(Avg26);
RMS->Fill(RMS26);

Mean->Fill(Avg27);
RMS->Fill(RMS27);

Mean->Fill(Avg28);
RMS->Fill(RMS28);

Mean->Fill(Avg29);
RMS->Fill(RMS29);

Mean->Fill(Avg30);
RMS->Fill(RMS30);

Mean->Fill(Avg31);
RMS->Fill(RMS31);

Mean->Fill(Avg32);
RMS->Fill(RMS32);
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gStyle->SetOptFit();

TCanvas *c =new TCanvas("c", "ZDCSMD",0,0,800,800);
c->Divide(8,4);

gStyle->SetPalette(1);

c->cd(1); Bin_1->Draw();

c->cd(2); Bin_2->Draw();

c->cd(3); Bin_3->Draw();

c->cd(4); Bin_4->Draw();

c->cd(5); Bin_5->Draw();

c->cd(6); Bin_6->Draw();

c->cd(7); Bin_7->Draw();

/le->cd(8); Bin_8->Draw();

c->cd(9); Bin_9->Draw();

c->cd(10); Bin_10->Draw();
c->cd(11); Bin_11->Draw();
c->cd(12); Bin_12->Draw();
c->cd(13); Bin_13->Draw();
c->cd(14); Bin_14->Draw();
c->cd(15); Bin_15->Draw();
c->cd(16); Bin_16->Draw();
c->cd(17); Bin_17->Draw();
c->cd(18); Bin_18->Draw();
c->cd(19); Bin_19->Draw();
c->¢d(20); Bin_20->Draw();
c->cd(21); Bin_21->Draw();
c->cd(22); Bin_22->Draw();
c->cd(23); Bin_23->Draw();
/le->cd(24); Bin_24->Draw();
c->cd(25); Bin_25->Draw();
c->cd(26); Bin_26->Draw();
c->cd(27); Bin_27->Draw();
c->cd(28); Bin_28->Draw();
c->cd(29); Bin_29->Draw();
c->cd(30); Bin_30->Draw();
c->cd(31); Bin_31->Draw();
c->cd(32); Bin_32->Draw();

gStyle->SetOptStat(0);

gStyle->SetOptFit();

TCanvas *c1 =new TCanvas("c1", "ZDCSMD",0,0,800,800);
/I cl->Divide(1,2);

gStyle->SetPalette(1);

c->cd(33); Mean->Draw();

gStyle->SetOptStat(0);

gStyle->SetOptFit();

TCanvas *c2 =new TCanvas("c2", "ZDCSMD",0,0,800,800);
/l c2->Divide(1,2);

gStyle->SetPalette(1);

c->cd(34); RMS->Draw();

/| Pedestal->Draw();
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/" ZDCSMDPedestal->Draw();
H
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Code Edited to Get Data

StPeCTrigger.H

s

/!

// $1d: StPeCTrigger.h,v 1.3 2004/08/20 18:26:33 Brian Atkinson Exp $
// $Log: StPeCTrigger.h,v $

// Revision 1.3 2004/08/20 18:26:33 Brian Atkinson

// Removed StEvent code

/!

// Revision 1.2 2004/08/19 20:08:57 Brian Atkinson

// The cleaned code. All should look the same with possibly (I hope not) some discrepancies.
//

// Revision 1.1 2004/08/17 18:09:27 Brian Atkinson

// Taken from StRoot cvs on 08/17/04 01:00:00PM CST

/!

/I Revision 1.6 2003/11/25 01:54:38 meissner

// correct several bugs: eta cut for tracks, charge sorting, add counting of FTPC and TPC primary tracks, Add
bbc information

/!

// Revision 1.5 2002/12/16 23:04:02 yepes

// Field comes in KGauss and should be passed to routines in Teslas
// problem pointed out by Vladimir

/!

// Revision 1.4 2002/03/19 22:23:54 meissner

// New variables: zdc unatt., Trigger word, MC tree if Geant Branch, DCA for primary pairs, all tracks for
secondary pairs (Test)

/!

// Revision 1.3 2001/04/25 18:12:32 perev

// HPcorrs

/!

// Revision 1.2 2001/02/21 20:54:25 yepes

/] ¥** empty log message ***

/!

/!

// Revision 1.0 2000/12/11 Pablo Yepes

// First Version of StPeCTrigger

/!

T

//

/I StPeCTrigger

/!

// Event class for Peripheral Collisions

/!

s

#ifndef StPeCTrigger h

#define StPeCTrigger h

#include "Rtypes.h"

#include "TObject.h"

#include "TClonesArray.h"

#include "StPeCLO.h"

#include "StPeCEvent.h"

#include "StMuDSTMaker/COMMON/StMuEvent.h"
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/f#include "StEvent/StTriggerldCollection.h"
class StEvent ;

class StPeCTrigger: public TObject {
public:

StPeCTrigger();
~StPeCTrigger();

void clear();

Int_t process(StEvent* event);
Int_t process(StMuDst* mudst);

Int t p4; // p4 with swapt weigthts
Int t pdc;
Int_tp5;

Int t ctbNE; // hits in ctb North East quadrant
Int t ctbSE; // hits in ctb South East quadrant
Int_t ctbBE; // hits in ctb Top East quadrant
Int_t ctbTE; // hits in ctb Bottom East quadrant

Int_t ctbNW; // hits in ctb North West quadrant
Int_t ctbSW; // hits in ctb South West quadrant
Int t ctbBW; // hits in ctb Top West quadrant
Int_t ctbTW; // hits in ctb Bottom West quadrant

//Int_t mwcNE; // hits in mwc North East quadrant //Removed-Unreliable
//Int_t mwcSE; // hits in mwc South East quadrant //Removed

//Int_t mwcBE; // hits in mwc Top East quadrant //Removed

//Int_t mwcTE; // hits in mwc Bottom East quadrant //Removed

//Int_t mwcNW; // hits in mwc North West quadrant //Removed
/nt_t mwcSW; // hits in mwe South West quadrant //Removed
/Int_t mwcBW; // hits in mwc Top West quadrant //Removed
/Mnt_t mwcTW; // hits in mwc Bottom West quadrant //Removed

UShort_t refMultFtpcEast;
UShort_t refMultFtpcWest;
//Int_t ftpW; // hits in West Ftpc
//Int_t ftpE; // hits in East Ftpc

Int_t nCtbHits;
//Int_t nMwcHits;
Float t ctbSum;
//Float_t mwcSum;

// attanuated

Float_t zdcEast;
Float_t zdcWest;
Float_t zdcSum,;

// unattenuated
Float t zdcEastUA;
Float _t zdcWestUA;
Float_t zdcSumUA;
/Ntrigger word
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Int_ttw;

/[Collects the Trigger Ids rather than having to list/update them

Int t triglds;

// BBC

//Filled from MuDst
UShort_t bbcAdc[48];
UShort_t bbcDSMVTX;
UShort_t bbcPed[128];
UShort _t bbcReg[2];
UShort _t bbeScl[32];
UShort _t bbcTdc[48];
Int t bbcYear;

Float t bbcBlueBackgroundRate;
Float t bbcCoincidenceRate;
Float_t bbcEastRate;

Float t bbcWestRate;

Float t bbcYellowBackgroundRate;

//Kirchner June 05 2007 1
Float_t zdcSmdEVertical _u[8];
Float_t zdcSmdEHorizontal u[8];
Float t zdcSmdW Vertical u[8];
Float t zdcSmdWHorizontal u[8];

//Kirchner June 05 2007 1
/! Int trunID_check; //06/27/07
//Kirchner June 06 2007 3
Int t runID; //Same as run number
//Kirchner June 06 2007 3
//Kirchner June 06 2007 4

Float_t zdcSmdEVertical g[8];
Float t zdcSmdEHorizontal g[8];
Float t zdcSmdW Vertical g[8];
Float_t zdcSmdWHorizontal g[8];
//Kirchner June 06 2007 4
//Kirchner June 07 2007 5
Int t ReadZDCSMDFile; //Kirchner
Float t zdcSmdEVertical[8];
Float t zdcSmdEHorizontal[8];
Float_t zdcSmdW Vertical[8];
Float_t zdcSmdWHorizontal[8];
//Kirchner June 07 2007 5
//Kirchner June 07 2007 6
Float_t zdcSmdEVertical c[8];
Float_t zdcSmdEHorizontal c[8];
Float_t zdcSmdW Vertical c[8];
Float_t zdcSmdWHorizontal c[8];
//Kirchner June 07 2007 6

//Oldies

//Float_t bbcAdcSumEastSm;
//Float_t bbcAdcSumWestSm;
//Float_t bbcAdcSumEastLg;
//Float_t bbcAdcSumWestLg;

//Int_t bbcNHitEastSm;
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//Int_t bbcNHitWestSm;
//Int_t bbcNHitEastLg;
//Int_t bbcNHitWestLg;

//Int_t bbcTacEast;
//Int_t bbcTacWest;

// trigger ids efficiency analysis

/Mnt_t trg_3000; //UPC  //Outdated
/Mnt_t trg 3001; // UPC+ZDC //Outdated
//Int_t trg_2001; // Minbias //Outdated
//Int_t trg_2004; // Minbias //Outdated

#ifndef CINT

void setInfoLevel(Int t in) { infoLevel =in; };

Int tinfoLevel ;

StPeCLO *10_2000;

StPeCLO *10_2000Corrected;

StPeCLO *100ffline2001;
#endif /* CINT _*/

protected:
//Kirchner June 06 2007 3
Double t mZDCSMDCenterEx;
Double t mZDCSMDCenterEy;
Double t mZDCSMDCenterWx;
Double t mZDCSMDCenterWy;

//Kirchner June 06 2007 3
//Kirchner June 07 2007 4
Double_t mZDCSMDPed[2][2][8];
//Kirchner June 07 2007 4
private:

TClonesArray *ctbSlats;

ClassDef(StPeCTrigger, 1);

#endif
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StPeCTrigger.cxx

T oo
/

// $1d: StPeCTrigger.cxx,v 1.3 2004/08/20 18:26:33 Brian Atkinson Exp $

// $Log: StPeCTrigger.cxx,v $

// Revision 1.3 2004/08/20 18:26:33 Brian Atkinson
// Removed StEvent code

/!

// Revision 1.2 2004/08/19 20:08:56 Brian Atkinson

// The cleaned code. All should look the same with possibly (I hope not) some discrepancies.

//

// Revision 1.1 2004/08/17 18:09:27 Brian Atkinson

// Taken from StRoot cvs on 08/17/04 01:00:00PM CST
/!

// Revision 1.8 2003/11/25 01:54:37 meissner

// correct several bugs: eta cut for tracks, charge sorting, add counting of FTPC and TPC primary tracks, Add

bbc information

//

// Revision 1.7 2003/09/02 17:58:46 perev
// gee 3.2 updates + WarnOff

//

// Revision 1.6 2002/12/16 23:04:02 yepes

// Field comes in KGauss and should be passed to routines in Teslas

// problem pointed out by Vladimir
/!
// Revision 1.5 2002/03/19 22:23:52 meissner

// New variables: zdc unatt., Trigger word, MC tree if Geant Branch, DCA for primary pairs, all tracks for

secondary pairs (Test)

/!

// add un attenuated zdc;s

// Revision 1.4 2001/04/25 18:12:05 perev
// HPcorrs

/!

// Revision 1.3 2001/02/21 20:54:25 yepes
/] ¥** empty log message ***

/!

// Revision 1.0 2000/12/11

/!
T
#include <Stiostream.h>

#include "StPeCTrigger.h"

#include "StPeCMaker.h"

#include "StEventTypes.h"

#include "StChain.h"

#include "Stypes.h"

#include "StMessMgr.h"

#include "StPeCCtbSlat.h"

#include "StEventUtilities/StuFtpcRefMult.hh"

#include "TProfile2D.h" //Kirchner June 06 2007

ClassImp(StPeCTrigger);

StPeCTrigger::StPeCTrigger() {
// Set y2k LO
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}

10_2000 = new StPeCLO0();
10_2000->setYear1Input();
10_2000->setP4SLuts();

/I Set y2k corrected LO
10_2000Corrected = new StPeCLO0();
10_2000Corrected->setY earlInput();
10_2000Corrected->setP4PLuts();

/I Set y2k+1 LO

1001f1ine2001 = new StPeCLO();
1001fline2001->setY ear2Input();
100ffline2001->setCountingLuts();

ctbSlats = new TClonesArray("StPeCCtbSlat", 10);

StPeCTrigger::~StPeCTrigger() {

}

ctbSlats->Clear();
delete ctbSlats;

void StPeCTrigger::clear() {

}

ctbSlats->Clear();
runlD = 0; //Kirchner

Int_t StPeCTrigger::process(StEvent *event) {

unsigned int 1,j;

// get trigger word
tw = event->10Trigger()->triggerWord();

/I get trigger ids
vector<unsigned int> triggerlds;
StTriggerldCollection* tt = event->triggerldCollection();

if(tt) {
const StTriggerld *nominal = tt->nominal();
if(nominal){
cout << "Got IDS " << end]l;
triggerlds = nominal->triggerlds();
std::vector<unsigned int>::iterator iiter;
for(iiter = triggerlds.begin(); iiter != triggerlds.end(); iiter++) {
triglds = *iiter; //Should fill with trigger Ids
cout << "TiD " << *iiter << endl;
H
H
H

10_2000->setInfoLevel ( infoLevel );
//'10_2000Corrected->setinfoLevel ( infoLevel );

StLOTrigger* 10Data = event->10Trigger();
StTriggerDetectorCollection* trg = event->triggerDetectorCollection();
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if (trg) {
printf ( "StPeCTrigger::StPeCTrigger: No trigger information \n") ;
return 1;

i

StCtbTriggerDetector& ctb = trg->ctb();

/IStMwcTriggerDetector& mwe = trg->mwc(); //Failure

StZdcTriggerDetector& zdc = trg->zdc();

StBbcTriggerDetector& bbc = trg->bbc();

if (10Data && infoLevel > 0 ){
cout << "LO mwcCtbMultiplicity = " << 10Data->mwcCtbMultiplicity() << end],;

b

H
if(&zdc){
if (infoLevel > 1) {
cout << "ZDC sum " << zdc.adeSum() << endl;
cout << "ZDC sum west " << zdc.adcSum(west) << end];
cout << "ZDC sum east " << zdc.adcSum(east) << endl;
H
// attenuated aignlas
zdcWest = zdc.adcSum(west) ;
zdcEast = zdc.adcSum(east) ;
zdcSum = zdc.adeSum() ;
// unattenuated // see StZdcTriggerDetector domcumentation
zdcWestUA = zdc.adc(0) ;
zdcEastUA = zdc.adc(4) ;
zdcSumUA = zdcEastUA+zdcWestUA ;
}else {
zdcWestUA =0 ;
zdcEastUA =0 ;
zdcSumUA =0 ;

zdcWest =0 ;
zdcEast =0 ;
zdcSum =0 ;
H
// CTB
float ctbsum=0.0;
ctbSW=0;
ctbNW =0 ;
ctbTW =0
ctbBW =0,
ctbSE=0;
ctbNE=0;
ctbTE=0;
ctbBE=0;
nCtbHits =0 ;
float ctbThres = 2. ;
if(&ctb){
TClonesArray &pCtbSlats = *ctbSlats;
for(i=0; i<120; i++){
for(j=0; j<2; j+H){
ctbsum += ctb.mips(i,j,0);
if ( ctb.mips(i,j,0)>0) {
Byte ti eta= (Byte t)(j+1);
Byte ti phi=(Byte t)(i+1);
Int t adc = (Int_t)ctb.mips(i,j,0) ;
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new(pCtbSlats[nCtbHits++]) StPeCCtbSlat(i_phi,i_eta,adc) ;
j
if ( ctb.mips(i,j,0) > ctbThres ) {
if (i>= 5&&i1< 20) ctbSW++;
else if (1>= 20 && i< 35) ctbBW++;
elseif (1>= 35 && i< 50 ) ctoNW++;
else if ( i< 5)ctbTW++;
else if (1>= 65 && 1< 80 ) ctbNE++;
else if (1>= 80 && i< 95) ctbBE++;
else if (1>= 95 && 1< 110) ctbSE++;
elseif (1>=110 ) ctbTE++;
else if (1>= 60 && 1< 65) ctbTE++;

H
1

]
if (infoLevel > 1)
cout << "CTB MIP total sum =" << ctbsum << endl;
H
ctbSum = ctbsum ;
// BBC, just runs through the arrays to see what data is there
if (&bbc){
for(int i = 0; 1 < 48; i++){
bbcAdc[i] = bbc.adc(i);
bbcTdc[i] = bbe.tde(i);
H
for(inti=0;1<2;it++) {
bbcReg[i] = bbc.bbcRegister(i);
}
for(inti=0;1<128; it++){
bbcPed[i] = bbc.pedestalData(i);
}
for(inti=0;1<32; i++){
bbeScl[i] = bbc.scalar(i);

i

bbcDSMVTX = bbc.onlineTimeDifference();

bbcYear = bbc.year();
} else {

bbcAdc[0] =0;

bbcTdc[0] = 0;

bbcReg[0] = 0;

bbcPed[0] = 0;
bbeScl[0] = 0;
bbecDSMVTX = 0;
bbcYear =0;

}

// Some other bbc information
bbeBlueBackgroundRate = event->runlnfo()->bbcBlueBackgroundRate();

bbcCoincidenceRate = event->runlnfo()->bbcCoincidenceRate();
bbcEastRate = event->runInfo()->bbcEastRate();
bbcWestRate = event->runInfo()->bbcWestRate();

bbcYellowBackgroundRate = event->runlnfo()->bbcYellowBackgroundRate();
// Simulate 10

p4 =10_2000->process ( event ) ;
p4c =10 _2000Corrected->process ( event ) ;
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pS =100ffline2001->process ( event ) ;

// Take quadrants from 2001 writing

//LO simulator

Bool t trgOut[40];

{for (inti=0;1<40 ;i++) trgOut[i] =0 ;}

if (infoLevel >2) {
printf ( "trgBits : " ) ;
for(inti=0;1<24;i++) {
printf ( "%d ", trgOutl[i] ) ;
H

printf ("\n" ) ;
H
// New FTPC information, harder cut than FTPC/TPC distinction
refMultFtpcEast = uncorrectedNumberOfFtpcEastPrimaries(*event);
refMultFtpcWest = uncorrectedNumberOfFtpcWestPrimaries(*event);

return 0;

}

Int_t StPeCTrigger::process(StMuDst* mudst) {
unsigned int i,j;

/I get trigger word
tw = mudst->event()->10Trigger().triggerWord();

// get triggger ids
vector<unsigned int> triggerlds;
StMuTriggerldCollection tt = mudst->event()->triggerldCollection();
if(&tt) {
StTriggerld ttid = tt.nominal();
if(&ttid) {
cout << "Got IDS " << endl;

triggerlds = ttid.triggerlds();

std::vector<unsigned int>::iterator iiter;

for(iiter = triggerlds.begin(); iiter != triggerlds.end(); iiter++) {
triglds = *iiter;  //Fills with trigger Ids

cout << "TiD " << *iiter << endl;

}

/Ntrg_3000 = ttid.isTrigger(3000); Outdated
/trg_3001 = ttid.isTrigger(3001); Outdated
//trg_2001 = ttid.isTrigger(2001); Outdated
/ltrg_2004 = ttid.isTrigger(2004); Outdated

/Iprintf("upc %1d, upc_zdc %1d, minbl %1d, minb2 %1d\n", trg 3000, trg 3001,
trg 2001, trg 2004);
H
H

10_2000->setInfoLevel(infoLevel);
//10_2000Corrected->setInfoLevel(infoLevel);

StLOTrigger* 10Data = &mudst->event()->10Trigger();
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//StFpdCollection* trg = &mudst->event()->fpdCollection();
/f(ltrg) {

/! printf("StPeCTrigger::StPeCTrigger: No trigger information \n");
/! return 1;
1}

StCtbTriggerDetector& ctb = mudst->event()->ctbTriggerDetector();

/I StMwcTriggerDetector& mwce = &mudst->event()->ctbTriggerDetector();
StZdcTriggerDetector& zdc = mudst->event()->zdcTriggerDetector();
StBbcTriggerDetector& bbe = mudst->event()->bbcTriggerDetector();

if(l0Data && infoLevel > 0) {
cout << "LO mwcCtbMultiplicity = " << 10Data->mwcCtbMultiplicity() << end];
H
if(&zdc) {
if(infoLevel > 1) {
cout << "ZDC sum " << zdc.adeSum() << endl;
cout << "ZDC sum west " << zdc.adcSum(west) << end];
cout << "ZDC sum east " << zdc.adcSum(east) << endl;
H
// attenuated signals
zdcWest = zdc.adcSum(west);
zdcEast = zdc.adcSum(east);
zdcSum = zdc.adeSum();
// unattenuated // see StZdcTriggerDetector documentation
zdcWestUA = zdc.adc(0);
zdcEastUA = zdc.adc(4);
zdcSumUA = zdcEastUA + zdcWestUA;

//Kirchner November 21 2007 1
for (int strip=1;strip<9;strip++){
zdcSmdEVertical u[strip-1] =
zdcSmdEHorizontal u[strip-1] = 0;
zdeSmdW Vertical u[strip-1] = 0;
zdeSmdWHorizontal u[strip-1]=0;

zdeSmdEVertical g[strip-1] = 0
zdcSmdEHorizontal g[strip-1] =
zdeSmdW Vertical g[strip-1]= 0
zdeSmdWHorizontal g[strip-1] = 0;
zdeSmdEVertical[strip-1] = 0;
zdcSmdEHorizontal[strip-1] = 0;
zdeSmdW Vertical[strip-1] =
zdeSmdWHorizontal[strip-1] = 0;

zdeSmdEVertical c[strip-1] = 0;
zdcSmdEHorizontal _c[strip- ]=
zdeSmdW Vertical_c[strip-1] =
zdeSmdWHorizontal c[strip- 1]
}
mZDCSMDCenterEx=0;
mZDCSMDCenterEy=0;
mZDCSMDCenterWx=0;
mZDCSMDCenterWy=0;
//Kirchner November 21 2007 1
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//Kirchner June 06 2007 2
TFile* pZDCSMDConstFile = new TFile("zdcsmdConstants.root","READ");
if (IpZDCSMDConstFile->IsOpen()){
cout << "ZDCSMDConstFile is not open" << end];

}
else {
cout << "ZDCSMDConstFile is open" << endl;
H
//Kirchner June 06 2007 2
/! runlD_check = mudst->event()->eventInfo().runld();;//06/27/07
/! cout << "runID check =" <<runlD_check <<endl; //06/27/07
//Kirchner June 06 2007 3
runIlD = mudst->event()->runNumber(); /= MuEvent->runNumber(); //Kirchner 03/27/07

cout << "runID also know as run nubmer =" << runID << end];
int mRealRunID = (int)(runID/10.); //used int beam center

Double_t HistTest =0.;
if (pZDCSMDConstFile->IsOpen()){
cout<<"C1"
TProfile2D*mZDCSMDBeamCenter2D = (TProfile2D*)pZDCSMDConstFile-
>Get("ZDCSMDBeamCenter");
/! TProfile2D*mZDCSMDBeamCenter2D = (TProfile2D*)pZDCSMDConstFile-
>Get("ZDCSMDBeamCenter;1");
while(HistTest <1.){
cout<<"C2";
HistTest = mZDCSMDBeamCenter2D->GetBinContent(1,mRealRunID-505000);
if (HistTest >1.) break;
cout << " HistTest =" << HistTest;
cout<<"C3"
mRealRunID -=1;
cout << "mRealRunID =" << mRealRunID << " ";
if (mRealRunID<505000) break;
cout<<"C4"
H
cout << endl;
cout << "HistTest = " << HistTest << endl;
cout << "mRealRunID =" << mRealRunID << endl;
if (mRealRunID<505000)¢{
cout<<"C5"
mZDCSMDCenterEx=4.72466; //Form StFlowConstants.cxx
mZDCSMDCenterEy=5.53629; //Form StFlowConstants.cxx
mZDCSMDCenterWx=4.39604; //Form StFlowConstants.cxx
mZDCSMDCenterWy=5.53629; //Form StFlowConstants.cxx
H
else{
cout<<"Co6"
mZDCSMDCenterEx = HistTest;

mZDCSMDCenterEy = mZDCSMDBeamCenter2D->GetBinContent(2,mRealRunID-505000);

mZDCSMDCenterWx = -1.*mZDCSMDBeamCenter2D->GetBinContent(3,mRealRunID-

505000);

mZDCSMDCenterWy = mZDCSMDBeamCenter2D->GetBinContent(4,mRealRunID-505000);
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/* cout << "mZDCSMDCenterEx =" << mZDCSMDCenterEx << endl;
cout << "mZDCSMDCenterEy =" << mZDCSMDCenterEy << end];
cout << "mZDCSMDCenterWx =" << mZDCSMDCenterWx << endl,
cout << "mZDCSMDCenterWy =" << mZDCSMDCenterWy << endl;

}

*/

}

else{

cout<<"C7"
mZDCSMDCenterEx=4.72466; //Form StFlowConstants.cxx
mZDCSMDCenterEy=5.53629; //Form StFlowConstants.cxx
mZDCSMDCenterWx=4.39604; //Form StFlowConstants.cxx
mZDCSMDCenterWy=5.53629; //[Form StFlowConstants.cxx

}
cout << endl;
//Kirchner June 06 2007 3
//Kirchner June 06 2007 4
// get gain correction //Form StFlowConstants.cxx

Double_t zdcsmdGainFac[2][2][8]=¢
{{0.989,1.148,1.491,1.183,1.261,1.22,1.579,1.},
{1.,1.169,1.12,1.292,0.947,1.085,1.463,1.179} },

{{0.774499,0.840393,0.989262,0.87179,0.916639,0.927873,1.168586,1.},
{0.940065,0.978662,1.040051,1.068336,0.97021,1.133341,1.25025,1.058449} }

¥

//Gain Corrected
for(int strip=1;strip<9;strip++){

zdcSmdEVertical g[strip-1] = zdc.zdcSmd(east,0,strip)/zdcsmdGainFac[0][0][strip-1];

/! cout << " zdcsmdGainFac[0][0][strip-1] = " << zdcsmdGainFac[0][0][strip-1] << end];
/! cout <<" zdcSmdEVertical g[strip-1] =" << zdeSmdEVertical g[strip-1] << end];
zdcSmdEHorizontal g[strip-1] = zdc.zdcSmd(east,1,strip)/zdcsmdGainFac[0][ 1][strip-1];
/! cout << " zdcsmdGainFac[0][1][strip-1] =" << zdcsmdGainFac[0][1][strip-1] << end];
/! cout << " zdcSmdEHorizontal g[strip-1] =" << zdcSmdEHorizontal g[strip-1] << endl;

zdeSmdW Vertical g[strip-1] = zdc.zdcSmd(west,0,strip)/zdcsmdGainFac[1][0][strip-1];

/! cout << " zdcsmdGainFac[1][0][strip-1] =" << zdcsmdGainFac[1][0][strip-1] << end],;

/! cout <<" zdeSmdW Vertical g[strip-1] =" << zdcSmdW Vertical g[strip-1] << endl;
zdeSmdWHorizontal g[strip-1] = zdc.zdeSmd(west,1,strip)/zdcsmdGainFac[1][1][strip-1];

/! cout << " zdcsmdGainFac[1][1][strip-1] =" << zdcsmdGainFac[1][1][strip-1] << end];

/! cout <<" zdeSmdWHorizontal g[strip-1] =" <<zdcSmdWHorizontal g[strip-1] << endl;

H
//Kirchner June 06 2007 4
//Kirchner June 07 2007 5

/IZDCSMD pedstals (run5040090) from StFlow Constants.cxx
Double_t zdcsmdPedstal[2][2][8] = {
{{1.901,5.354,3.606,2.044,3.171,4.042,2.731,3.248},
{4.921,2.884,2.627,4.579,2.778,4.018,2.905,4.623} },
{{4.925,5.818,6.513,0.005,8.328,4.025,4.019,8.833},
{8.952,8.684,6.962,7.353,7.928,7.385,9.972,7.996} }

I

// Pedstal Correction

162



if (pZDCSMDConstFile->IsOpen()){
/! cout << "1" <<endl;

mRealRunID = runID;

HistTest =0.;

TH2*mZDCSMDPed2D = (TH2D*)pZDCSMDConstFile->Get("ZDCSMDPedestal");

while(HistTest<.1){
HistTest = mZDCSMDPed2D->GetBinContent(1,mRealRunID-5050000);
if(HistTest>.1) break;
mRealRunID-=1;
if(mRealRunID < 5050000)break;

}

if (mRealRunID<5050000){
/! cout << "3" << endl,
for (int 1=0;i<2;i++){
for (int j=05j<2;j++){
for (int k=0;k<8;k++){

// here
mZDCSMDPed[i][j][k] = zdecsmdPedstal[i][j][k];
P
}
else {
/! cout << "4" << endl;

int zdesmd_map[2][2][8] = {
(17,6,5,4,32,1,11},
{0,15,14,13,12,8,10,9} },
1123,22,21,20,19,18,17,24},

{16,31,30,29,28,27,26,25} }

35

for(int i=0;i<2;i++) {for(int j=0;j<2;j++) {for(int k=0;k<8;k++){
mZDCSMDPed[i][j][k]=mZDCSMDPed2D-
>GetBinContent(zdesmd _map([i][j][k]+1,mRealRunID-5050000);

/! cout << "mZDCSMDPed[2][2][8] =" <<mZDCSMDPed[i][j][k] << endl;
/] cout <<"i="<<i<<"j="<<j<<"k="<<k<<endl
I3
3
else {
/! cout << "5" << endl;

cout << "Did not access ZDCSMDPed" <<endl;
for(int i=0;i<2;i++){for(int j=0;j<2;j++){for(int k=0;k<8;k++){
// here
mZDCSMDPed[i][j][k]=zdcsmdPedstal[i][j][k];
IS
H

//Close ZDCSMD constants file
if (pZDCSMDConstFile->IsOpen())pZDCSMDConstFile->Close();

for(int strip=1;strip<9;strip++){
zdeSmdEVertical[strip-1] = zdc.zdcSmd(east,0,strip) - mZDCSMDPed[0][0][strip-1];

/* cout << "mZDCSMDPed[0][0][strip-1] =" << mZDCSMDPed[0][0][strip-1] << endl;
cout << "east,0,strip = " <<zdc.zdcSmd(east,0,strip) << endl;
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cout << "east,0,strip (Ped) =" << zdcSmdEVertical[strip-1] << end],;
*/
if (zdeSmdEVertical[strip-1]<0){
cout << "zdcSmdEVertical[strip-1] is negative" << endl;}
[ EE®
zdcSmdEHorizontal[strip-1] = zdc.zdcSmd(east, 1,strip) - mZDCSMDPed[0][ 1][strip-1];
/* cout << "mZDCSMDPed[0][1][strip-1] =" << mZDCSMDPed[0][1][strip-1] << endl;
cout << "east,1,strip =" <<zdc.zdcSmd(east, 1 ,strip) << endl;
cout << "east,1,strip (Ped) =" << zdcSmdEHorizontal[strip-1] << endl;
*/
if (zdeSmdEHorizontal[strip-1]<0){
cout << "zdcSmdEHorizontal[strip-1] is negative" << endl;}
//****
zdeSmdW Vertical[strip-1] = zdc.zdcSmd(west,0,strip) - mZDCSMDPed[1][0][strip-1];
/* cout << "mZDCSMDPed[1][0][strip-1] =" << mZDCSMDPed[1][0][strip-1] << endl;
cout << "west,0,strip =" <<zdc.zdcSmd(west,0,strip) << endl;
cout << "west,0,strip (Ped) =" << zdcSmdW Vertical[strip-1] << endl;
*/
if (zdeSmdW Vertical[strip-1]<0){
cout << "zdeSmdW Vertical[strip-1] is negative" << endl;}
//****
zdcSmdWHorizontal[strip-1] = zdc.zdeSmd(west, 1 ,strip) - mZDCSMDPed[1][1][strip-1];
/* cout << "mZDCSMDPed[1][1][strip-1] =" << mZDCSMDPed[1][1][strip-1] << endl;
cout << "west, 1 ,strip =" <<zdc.zdcSmd(west, 1,strip) << endl;
cout << "west, 1,strip (Ped) =" << zdeSmdWHorizontal[strip-1] << end];
*/
if (zdeSmdWHorizontal[strip-1]<0){

cout << "zdcSmdWHorizontal[strip-1] is negative" << endl;}
/ skskoskosk

}
//Kirchner June 07 2007 5

//Kirchner June 07 2007 6
for(int strip=1;strip<9;strip++){
zdeSmdEVertical c[strip-1] = (zdc.zdcSmd(east,0,strip) - mZDCSMDPed[0][0][strip-
1])/zdesmdGainFac[0][0][strip-1];
// cout << "east,0,strip (cor) =" << zdcSmdEVertical c[strip-1] << endl;

zdcSmdEHorizontal _c[strip-1] = (zdc.zdeSmd(east,1,strip) - mZDCSMDPed[0][1][strip-
1])/zdcsmdGainFac[0][1][strip-1];
/! cout << "east, 1,strip (cor) =" << zdcSmdEHorizontal c[strip-1] << endl;

zdeSmdW Vertical _c[strip-1] = (zdc.zdcSmd(west,0,strip) - mZDCSMDPed[1][0][strip-
1])/zdcsmdGainFac[1][0][strip-1];
/! cout << "west,0,strip (cor) =" << zdeSmdW Vertical c[strip-1] << end]l;

zdcSmdWHorizontal c[strip-1] = (zdc.zdcSmd(west, 1,strip) - mZDCSMDPed[1][1][strip-
1])/zdesmdGainFac[1][1][strip-1];

/! cout << "west, 1,strip (cor) =" << zdcSmdWHorizontal c[strip-1] << endl;
H

//Kirchner June 07 2007 6

//Kirchner June 05 2007 1

//Uncorrected

for(int strip=1;strip<9;strip++){
zdcSmdEVertical u[strip-1] = zdc.zdeSmd(east,0,strip);
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zdcSmdEHorizontal u[strip-1] = zdc.zdcSmd(east, 1,strip);
zdcSmdW Vertical u[strip-1] = zdc.zdcSmd(west,0,strip);
zdcSmdWHorizontal u[strip-1] = zdc.zdeSmd(west,1,strip);

}
//Kirchner June 05 2007 1

} else {
zdcWestUA = 0;
zdcEastUA = 0;
zdcSumUA = 0;

zdcWest = 0;
zdcEast = 0;
zdcSum = 0;

//Kirchner June 05 2007 1
for (int strip=1;strip<9;strip++){
zdcSmdEVertical u[strip-1] = 0;
zdcSmdEHorizontal u[strip-1] = 0;
zdeSmdW Vertical u[strip-1]=0;
zdeSmdWHorizontal u[strip-1]=0;}
//Kirchner June 05 2007 1
//Kirchner June 06 2007 3
mZDCSMDCenterEx=0;
mZDCSMDCenterEy=0;
mZDCSMDCenterWx=0;
mZDCSMDCenterWy=0;
//Kirchner June 06 2007 3
//Kirchner June 06 2007 4
for (int strip=1;strip<9;strip++){
zdcSmdEVertical g[strip-1] = 0;
zdcSmdEHorizontal g[strip-1] = 0;
zdeSmdW Vertical g[strip-1]=0;
zdeSmdWHorizontal g[strip-1]=0;}
//Kirchner June 06 2007 4
//Kirchner June 07 2007 5
for (int strip=1;strip<9;strip++){
zdeSmdEVertical[strip-1] = 0;
zdcSmdEHorizontal[strip-1] = 0;
zdeSmdW Vertical[strip-1] = 0;
zdcSmdWHorizontal[strip-1] = 0;}
//Kirchner June 07 2007 5
//Kirchner June 07 2007 6
for (int strip=1;strip<9;strip++){
zdcSmdEVertical c[strip-1]=0;
zdeSmdEHorizontal c[strip-1] = 0;
zdeSmdW Vertical _c[strip-1] = 0;
zdeSmdWHorizontal c[strip-1] =
//Kirchner June 07 2007 6

}

// CTB

float ctbsum = 0.0;
ctbSW = 0;
ctbNW = 0;
ctbTW = 0;

0;}
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ctbBW =0;
ctbSE = 0;

ctbNE =

0;

ctbTE = 0;

ctbBE =

0;

nCtbHits = 0;

float ctbThres = 2.0;
if(&ctb) {
TClonesArray &pCtbSlats = *ctbSlats;

}

for(i=0;1<120; i++) {

for(j =0;j <2;j++) {
ctbsum += ctb.mips(i, j, 0);
if(ctb.mips(i, j, 0) > 0) {

Byte ti eta=(Byte t)(j + 1);

Byte ti phi=(Byte t)(i+ 1);

Int_t adc = (Int_t)ctb.mips(i, j, 0);
new(pCtbSlats[nCtbHits++]) StPeCCtbSlat(i_phi, i_eta, adc)

i
if(ctb.mips(i, j, 0) > ctbThres) {

H
i

if(infoLevel > 1)

cout << "CTB MIP total sum =" << ctbsum << endl;

ctbSum = ctbsum;
/mwcSum = 0; //Unreliable

// BBC

if(i >=5 && 1< 20)
ctbSW++;

else if(i >= 20 && 1 < 35)
ctbBW++;

else if(i >= 35 && 1 < 50)
ctbNW++;

else if(i >= 50 && i < 60)
ctbTW++;

else if(i < 5)
ctbTW++;

else if(i >= 65 && 1< 80)
CtbNE++;

else if(i >= 80 && 1 < 95)
ctbBE++;

else if(i >=95 && 1 < 110)
ctbSE++;

else if(i >=110)
ctbTE++;

else if(i >= 60 && i < 65)
ctbTE++;

//New  runs through the arrays to grab data
if (&bbc){

for(inti=0; 1 <48; i++){
bbcAdc[i] = bbc.adc(i);
bbcTdc[i] = bbe.tdc(i);

H

for(inti=0;1<2; i++){

>
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else{

bbcReg[i] = bbc.bbcRegister(i);

H

for(int i = 0; 1 < 128; i++){
bbcPed[i] = bbc.pedestalData(i);

H
for(inti=0;1<32; i++) {
bbeScl[i] = bbc.scalar(i);

}

bbcDSMVTX = bbc.onlineTimeDifference();
bbcYear = bbc.year();

bbcAdc[0] = 0;
bbcTdc[0] = 0;
bbcReg[0] = 0;
bbcPed[0] = 0;
bbcScl[0] = 0;
bbecDSMVTX = 0;
bbcYear = 0;

// Additional bbc information

//0ld

bbcBlueBackgroundRate = mudst->event()->runlnfo().bbcBlueBackgroundRate();
bbcCoincidenceRate = mudst->event()->runInfo().bbcCoincidenceRate();

bbcEastRate = mudst->event()->runlnfo().bbcEastRate();

bbcWestRate = mudst->event()->runInfo().bbcWestRate();

bbcYellowBackgroundRate = mudst->event()->runlnfo().bbcYellowBackgroundRate();

//if(&bbe) {

//} else {

//bbcAdcSumEastSm = bbc.adcSumEast();
//bbcAdcSumWestSm = bbc.adeSumWest();
//bbcAdcSumEastLg = bbc.adcSumEastLarge();
//bbcAdcSumWestLg = bbc.adcSumWestLarge();

//bbcNHitEastSm = bbc.nHitEast();
//bbecNHitWestSm = bbc.nHitWest();
//bbcNHitEastLg = bbc.nHitEastLarge();
//bbcNHitWestLg = bbc.nHitWestLarge();

//bbcTacEast = bbc.tdcEarliestEast();
//bbcTacWest = bbc.tdcEarliestWest();

//bbcAdcSumEastSm = 0;
//bbcAdecSumWestSm = 0;
//bbcAdcSumEastLg = 0;
//bbcAdcSumWestLg = 0;

//bbcNHitEastSm = 0;
//bbcNHitWestSm = 0;
//bbcNHitEastLg = 0;
//bbcNHitWestLg = 0;

//bbcTacEast = 0;
//bbcTacWest = 0;
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/Ny

//FTPC info | Cut differently than our distinction of pseudorapidity
refMultFtpcEast = mudst->event()->refMultFtpcEast();
refMultFtpcWest = mudst->event()->refMultFtpcWest();

// Simulate 10

p4 =10_2000->process(mudst);

p4c =10_2000Corrected->process(mudst);
p5 =1001tline2001->process(mudst);

// Take quadrants from 2001 wiring

// LO simulator

Bool _t trgOut[40];

for(int i = 0; 1 <40; i++)
trgOut[i] = 0;

if(infoLevel > 2) {
printf("trgBits : ");
for(int i =0; 1 <24; i++) {
printf("%d ", trgOut[i]);

H
printf("\n");
H

return 0;
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StPeCEvent.H

s

/!

// $1d: StPeCEvent.h,v 1.3 2004/08/20 18:26:33 Brian Atkinson Exp $
// $Log: StPeCEvent.h,v $

// Revision 1.3 2004/08/20 18:26:33 Brian Atkinson
// Removed StEvent code

/!

// Revision 1.2 2004/08/19 20:08:55 Brian Atkinson
// The cleaned code. All should look the same with possibly (I hope not) some discrepancies.
//

// Revision 1.1 2004/08/17 18:09:26 Brian Atkinson
// Taken from StRoot cvs on 08/17/04 01:00:00PM CST
/!

// Revision 1.8 2003/11/25 01:54:28 meissner

// correct several bugs: eta cut for tracks, charge sorting, add counting of FTPC and TPC primary tracks, Add
bbc information

/!

// Revision 1.7 2003/02/05 17:14:05 yepes

// Adding bField and pPairs.psi to tree

/!

// Revision 1.6 2002/12/19 18:09:53 yepes

// MuDST input added

/!

// Revision 1.5 2002/03/19 22:23:28 meissner

// New variables: zdc unatt., Trigger word, MC tree if Geant Branch, DCA for primary pairs, all tracks for
secondary pairs (Test)

/!

// Revision 1.4 2001/04/27 19:32:07 akio

// fixing a #define conflict bug

/!

// Revision 1.3 2001/02/12 21:15:44 yepes

// New version of StPeCMaker, lots of changes

/!

// Revision 1.2 2000/04/21 19:10:27 nystrand

// Include StPeCPair class

//

// Revision 1.1 2000/03/24 22:36:56 nystrand

// First version of StPeCEvent

/!

// Revision 1.0 2000/01/20 23:28:51 nystrand

// First Version of StPeCEvent

/!

s

/!

// StPeCEvent

/!

/I Event class for Peripheral Collisions

/

T
#ifndef StPeCEvent h

#define StPeCEvent h

#include "Rtypes.h"
#include "StPeCEnumerations.h"
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#include "TObject.h"

#include "TClonesArray.h"
#ifndef CINT

#include "PhysicalConstants.h"
///#include "StEventTypes.h"

#endif /*  CINT

*/

#include "StPeCPair.h"

#include "StPeCT

rack.h"

#include "SystemOfUnits.h"

class StPeCEvent: public TObject {

public:

StPeCEvent();
virtual ~StPeCEvent();

Long_t eventNumber() const;

Long t runNumber() const;

Int t getNTot() const; //No longer fills

Int t getNPrim() const; //No longer fills

Int_t getQTot() const;

Int_t getNPriPairs() { return nPPairs; };

Int_t getNSecPairs () { return nSPairs; }; //Switch
StPeCPair* getPriPair(Int t 1);

StPeCPair* getSecPair(Int_ti); //Switch

Float_t getPt() const;

Float_t yRap() const;

Float t getXVertex() const;

Float_t getY Vertex() const;

Float t getZVertex() const;

Int_t runN; //Kirchner I moved from private to public

vector<int> triglds; //Kirchner 05/23/07
vector<int> TIds; //Kirchner 05/23/07
Int t trgeut; //Kirchner 05/23/07

#ifndef CINT

StMuDst* muDst;

StEvent* eventP ;

void addPair(StPeCPair* pair) const;

Int_t fill ( StEvent* event ) ;

Int_t fill(StMuDst* mudst);

Int tinfoLevel ;

void setInfoLevel(Int tin) { infoLevel =1in; };

StLorentzVectorF getEvent4Momentum(StPeCSpecies pid) const;

#rendif /* _CINT__*/

private:

void clear();
void reset();

Float_t mInv(StPeCSpecies pid) const;
Float_t yRap(StPeCSpecies pid) const;

Int_t eventN;
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¥

#endif

//Int_t runN; //Kirchner I moved from private to public
//Int_tnTot; //FLK keept for backwards compatibility RMV
//Int_tnPrim; //FLK keept for backwards compatibility
Int tqTot;  //Aills again

Int t nGlobalTracks; //Taken from nGlobals

Int_t nGlobalTPC; //Separated at eta of 2

Int t nGlobalFTPC,;

Int_t nPrimaryTracks;

Int_t nPrimaryTPC; //Separated at ete of 2

Int_t nPrimaryFTPC;

Float_t bField;

Float tpt;  //fills again

Float t xVertex;

Float tyVertex;

Float _t zVertex;

Float_t rVertex;

//Int_tnTracks; //Removed from filling

Int t nPPairs;

Int tnSPairs; //Switch

TClonesArray *pPairs;

TClonesArray *sPairs; //Switch

/ITClonesArray *tracks; /Removed from filling

ClassDef(StPeCEvent, 1);
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StPeCEvent.cxx

s

/!

// $1d: StPeCEvent.cxx,v 1.4 2004/08/20 18:26:33 Brian Atkinson Exp $
// $Log: StPeCEvent.cxx,v $

// Revision 1.4 2004/08/20 18:26:33 Brian Atkinson

// Removed StEvent code

/!

// Revision 1.3 2004/08/19 20:30:18 Brian Atkinson

// Removed Muon code

//

// Revision 1.2 2004/08/19 20:08:55 Brian Atkinson

// The cleaned code. All should look the same with possibly (I hope not) some discrepancies.
/!

// Revision 1.1 2004/08/17 18:09:25 Brian Atkinson

// Taken from StRoot cvs on 08/17/04 01:00:00PM CST

/!

// Revision 1.16 2003/11/25 01:54:26 meissner

/I correct several bugs: eta cut for tracks, charge sorting, add counting of FTPC and TPC primary tracks, Add
bbc information

/!

// Revision 1.15 2003/09/02 17:58:46 perev

// gce 3.2 updates + WarnOff

/!

// Revision 1.14 2003/03/20 20:10:58 yepes

// double counting of tracks corrected

/!

// Revision 1.13 2003/03/18 21:20:28 yepes

// correcting problem with bField

/!

// Revision 1.12 2003/02/11 20:45:39 yepes

// Events without a vertex in MuDst should vertex parameters to -9999
/!

// Revision 1.11 2003/02/05 17:14:05 yepes

// Adding bField and pPairs.psi to tree

/!

// Revision 1.10 2002/12/19 18:09:53 yepes

// MuDST input added

//

// Revision 1.9 2002/03/19 22:23:26 meissner

// New variables: zdc unatt., Trigger word, MC tree if Geant Branch, DCA for primary pairs, all tracks for
secondary pairs (Test)

/!

// Revision 1.8 2001/04/23 21:44:30 meissner

// add dEdx z variable to tree, setFormat(1) for tree, use private BetheBloch (temp solution)
/!

// Revision 1.7 2001/02/21 20:41:58 yepes

// Add ctb signals to tree

/

// Revision 1.6 2001/02/13 17:54:40 yepes

// still problems on differnt platforms

//

// Revision 1.5 2001/02/12 22:33:51 yepes

// avoid printing

/!
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// Revision 1.4 2001/02/12 21:15:42 yepes

// New version of StPeCMaker, lots of changes

/!

// Revision 1.3 2000/04/24 19:15:27 nystrand

/I Fix of a possible memory leak

/!

// Revision 1.2 2000/04/21 19:10:30 nystrand

// Include StPeCPair class

/!

/I Revision 1.1 2000/03/24 22:37:06 nystrand

// First version of StPeCEvent

/!

// Revision 1.0 2000/03/20 23:28:50 nystrand

/!

s

// TODO:

/! Understand what the redifinition of the TClone Array does
/I -> dereferencing the pointer to get just the array

/I Place the cut on track->flag() in a unuque place (Internal track array?)
/! Understand the dublication of StPeCTrack (does a tree work with pointers)
s

#include <Stiostream.h>

#include "StPeCEvent.h"

#include "StEventTypes.h"

#include "StPeCEnumerations.h"

#include "StMuDSTMaker/COMMON/StMuEvent.h"
#include "StMuDSTMaker/COMMON/StMuTrack.h"
#include "StEvent/StTrackNode.h"

/f#define SPAIRS //Uncomment to enable switch for Spairs
ClassImp(StPeCEvent);
/ITClonesArray *tracks;

StPeCEvent::StPeCEvent() {
/I StPeCMaxTracks ..... looks more like Fortran......
pPairs = new TClonesArray ("StPeCPair", StPeCnMaxTracks);
sPairs = new TClonesArray ("StPeCPair", StPeCnMaxTracks);
/ltracks = new TClonesArray ("StPeCTrack",StPeCnMaxTracks); //Removed to prevent filling
nPPairs = 0;
nSPairs = 0;
//nTracks = 0; //Removed to prevent filling
eventP =0;

}

StPeCEvent::~StPeCEvent() {
clear();
delete pPairs;
delete sPairs;
//delete tracks; //Removed

void StPeCEvent::clear() {
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eventN = 0;

runN = 0;

/mTot =0; RMV
/MmPrim = 0; RMV
nPrimaryTracks = 0;
nPrimaryFTPC=0;
nPrimaryTPC=0;
nGlobalTracks = 0;
nGlobal TPC=0;
nGlobalFTPC=0;
qTot =0;

pt=0;

xVertex = 0;
yVertex = 0;
zVertex = 0;
rVertex = 0;

nPPairs = 0;

nSPairs = 0;
/mTracks = 0; //Removed

pPairs->Clear();
sPairs->Clear();
/Ntracks->Clear(); //Removed

}

// The counting of FTPC tracks is not yet debugged

Int_t StPeCEvent::fill ( StEvent *event ) {
eventP = event;

//Set Run and Event Number

eventN = event->id() ;

runN = event->runld();

cout << "StEvent Run ID: " << runN << end]l;
cout << "StEvent ID: " << eventN << endl;

bField = event->summary()->magneticField();

Int_t NGlobal=0;
Int_t NPrimaries=0;
Int_t SumQ=0;
Float t SumPx=0.0;
Float t SumPy=0.0;
// Separate TPC AND FTPC
Int_t nGlobTPC=0;
Int_t nGlobFTPC=0;
Int t nPrimTPC=0;
Int_t nPrimFTPC=0;
nPrimaryTPC=0;
nPrimaryFTPC=0;
//mPrimaryTracks = 0;
/mGlobalTracks = 0;

//Get the track nodes
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StSPtrVecTrackNode& exnode = event->trackNodes();
Int_t nnode=exnode.size();

//local pointer array for track needed for cuts

for( Int_t in=0; in<nnode; in++) {
Ulnt _t nprim = exnode[in]->entries(primary);
Ulnt_t nglob = exnode[in]->entries(global);

if( nprim>1 || nglob>1){
cout<<"There could be a problem. nprim= "<<nprim<<" nglob= "<<nglob<<end],

}

if( nprim==1 ){
StTrack *tp = exnode[in]->track(primary);

//DANGER THAT SHOULD BE DONE IN A PROPER WAY, CHECK 4 PLACES!
if (! (tp->flag()>0)) continue;

/1
NPrimaries++;

float px = tp->geometry()->momentum().x();
float py = tp->geometry()->momentum().y();
SumPx = SumPx + px; SumPy = SumPy + py;
SumQ = SumQ + tp->geometry()->charge();

/
// need to dereference the Array point first
/Mmew((*tracks)[nTracks++]) StPeCTrack(1,tp) ;

if(fabs(tp->geometry()->momentum().pseudoRapidity())<2.0) {
nPrimTPC++;
} else {
nPrimFTPC++;

}

H
if( nglob==1){
StTrack *tnp = exnode[in]->track(global);
//DANGER THAT SHOULD BE DONE IN A PROPER WAY, CHECK 4 PLACES!
if (! (tnp->flag()>0)) continue;
if ( tnp->detectorInfo()->numberOfPoints() < 5) continue;
NGlobal++;
/! Do not store tracks in tree any longer PPY 11/5/02
/! new((*tracks)[nTracks++]) StPeCTrack(0,tnp);
if(fabs(tnp->geometry()->momentum().pseudoRapidity())<2.0) {
nGlobTPC++;
} else {
nGlobFTPC++;

}

H
}

//nGlobals not a good UPC criteria anymore
//if ( NGlobal > StPeCnMaxTracks ) return 1 ;
cout << "Number of primary TPC tracks: " << nPrimTPC << " FTPC tracks " << nPrimFTPC;
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//if (( nPrimTPC > 0 || nPrimFTPC>0 ) && ( nPrimTPC < StPeCnMaxTracks && nPrimFTPC<
StPeCnMaxTracks ) &&( nPrimFTPC+nPrimTPC>=2)) { //Kirchner removed to get rid of more then zero
track requirement
//if (( nPrimTPC < StPeCnMaxTracks && nPrimFTPC< StPeCnMaxTracks ) &&( nPrimFTPC+nPrimTPC>=2
)){ //Kirchner first change
if (( nPrimTPC < StPeCnMaxTracks && nPrimFTPC< StPeCnMaxTracks ) &&( nPrimFTPC+nPrimTPC>=0
N A

cout << " analyze event! " << end];

} else {

cout << " reject event !" << end];

return 1;

H

// Everything past this point is filled only on analyze
nGlobalTPC = nGlobTPC;
nGlobalFTPC = nGlobFTPC;
nPrimaryTPC = nPrimTPC;
nPrimaryFTPC = nPrimFTPC;
nPrimaryTracks = NPrimaries;
nGlobalTracks = NGlobal;
qTot = SumQ;
pt = :sqrt( SumPx*SumPx + SumPy*SumPy );
//cout << "Number of Primary Vertices " << event->numberOfPrimaryVertices() << endl;
StPrimaryVertex* vtx = event->primary Vertex();
if(vtx) {
/lcout << "Vertex Flag " << vtx->flag() << endl;
xVertex = vtx->position().x();
yVertex = vtx->position().y();
zVertex = vtx->position().z();
rVertex = ::sqrt(xVertex*xVertex + yVertex*yVertex);

if (infoLevel > 1) {
cout << "StPeCEvent : primary vertex x: " << xVertex <<"y: " <<yVertex <<" z: " << zVertex <<"
r: " <<rVertex << endl;

} else {
xVertex = -9999. ;
yVertex =-9999. ;
zVertex =-9999. ;
rVertex =-9999. ;
cout << "StPeCEvent: There was no primary vertex!" << endl;
H
//HERE flag must be tested.
StPeCPair* 1Pair ;
nPPairs = 0;
StTrack *trk1, *trk2;
for( Int ti1=0; il<nnode-1; il++) {
if( exnode[il ]->entries(primary) !=1) continue ;
trk1 = exnode[il ]->track(primary);
if( trk1->detectorInfo()->numberOfPoints() < 5 ) continue; // Changed from 11
for( Int ti2=il+1; i2<nnode; i2++) {
if( exnode[i2]->entries(primary) !=1 ) continue;
trk2 = exnode[i2]->track(primary);
if ( trk2->detectorInfo()->numberOfPoints() < 5 ) continue; /Changed from 11
//IDANGER
if (! (trk1->flag()>0)) continue;
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if (! (trk2->flag()>0)) continue;

// get pointer to member?

// TClonesArray &ppairs = *pPairs;

// 1Pair = new(ppairs[nPPairs++]) StPeCPair(trk1,trk2,1,event) ;
[Pair = new((*pPairs)[nPPairs++]) StPeCPair(trk1,trk2,1,event) ;

#ifdef PECPRINT

cout << "StPeCEvent : Primary Pair : "

<< " sumQ =" << |Pair->getSumCharge()

<< " sumPt =" << [Pair->getSumPt()

<<" mlnv =" << [Pair->getMInv(pion)

<< " opening angle =" << [Pair->getOpeningAngle()

<< " cos(theta*) =" << IPair->getCosThetaStar(pion) << endl;

#endif
b
H
#ifdef SPAIRS
/!
/l Look for VO
/! Do not skip the priamries here for the time being ................

/

//HERE flag must be tested.

for( Int t i=0; i<nnode-1; i++) {

//if ( exnode[i]->entries(primary) ) continue;
if ( exnode[i]->entries(global) !=1) continue;
StTrack *trk1 = exnode[i]->track(global);
StTrack *trk2 = exnode[j]->track(global);

//DANGER

if (! (trk1->flag()>0)) continue;

if (! (trk2->flag()>0)) continue;

] =mmmmmmen

StPhysicalHelixD hl = trk1->geometry()->helix();
StPhysicalHelixD h2 = trk2->geometry()->helix();

pairD dcaLengths = hl.pathLengths(h2);
StThreeVectorD x1 = hl.at(dcaLengths.first);
StThreeVectorD x2 = h2.at(dcaLengths.second);
StThreeVectorD x = (x1-x2) ;

if ( x.mag() > 10 ) continue ; /Hardwire cut

// TClonesArray &spairs = *sPairs;

// 1Pair = new(spairs[nSPairs++]) StPeCPair(trk1,trk2,0,event) ;
/!

IPair = new((*sPairs)[nSPairs++]) StPeCPair(trk1,trk2,0,event) ;

#ifdef PECPRINT

#endif

}

cout << "StPeCEvent : Secondary Pair : "

<< " sumQ =" << |Pair->getSumCharge()

<< " sumPt =" << [Pair->getSumPt()

<<" mlnv =" << [Pair->getMInv(pion)

<< " opening angle =" << [Pair->getOpeningAngle()

<< " cos(theta*) =" << IPair->getCosThetaStar(pion) << endl;

}
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#endif
return 0;

/1

Int_t StPeCEvent::fill(StMuDst *mudst) {

/lcout << "Entering StPeCEvent::fill(StMuDst *mudst)" << endl;
Int_t nGlobals = 0, SumQ = 0;

Float_t SumPx = 0.0, SumPy = 0.0;

//float px, py;

//TClonesArray* muTracks = 0; // Will need to update to TObjArray because of multiple Vtx updates

TObjArray* muTracks=0;

StMuEvent* event = 0;

Int t

StMuTrack *tp = 0;

//Save the event reference
muDst = mudst;
event = muDst->event();

//Set Run and Event Number

eventN = event->eventInfo().id();

runN = event->eventInfo().runld();

cout << "StMuEvent Run ID: " << runN << end]l;
cout << "StMuEvent ID: " << eventN << end];

bField = event->eventSummary().magneticField();

// number of vertices not a good number anymore ! FLK 07/03
//if(event->eventSummary().numberOfVertices()) {

StThreeVectorF vtx = event->primaryVertexPosition();
// vertex is set to 0,0,0 of no prim vertex found FLK 07/03
if(vtx.x() 1= 0 && vtx.y() = 0 && vtx.z() !=0) {

xVertex = vtx.x();

yVertex = vtx.y();

zVertex = vtx.z();

rVertex = ::sqrt(xVertex*x Vertex + yVertex*yVertex);
}else {

xVertex = -9999.0;

yVertex =-9999.0;

zVertex = -9999.0;

rVertex =-9999.0;
}
// directly from StEvent Summary
//nGlobalTracks = event->eventSummary().numberOfGoodTracks(); //Changed source
//mPrimaryTracks = event->eventSummary().numberOfGoodPrimaryTracks(); /Changed source
nPrimaries = 0;
nGlobals = 0;
nPrimaryTPC = 0;
nPrimaryFTPC = 0;
nPrimaryTracks = 0; //nPrimaryFTPC + nPrimaryTPC
nGlobalTracks = 0;

// Retrieve the primary tracks
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muTracks = muDst->primaryTracks();

//mPrim = muTracks->GetLast() + 1; // this ignores quality check FLK
// backwards compatibility, FLK

//mPrim = nPrimaryTracks; RMV

/mTot = nGlobalTracks; RMV

for(int i = 0; i <= muTracks->GetLast(); it++) {
tp = (StMuTrack*)muTracks->UncheckedAt(i);
if(!(tp->flag() > 0)) // Quality check on the track
continue;
nPrimaries++;
// in 2003 this doesnt tell much anymore with the FTPC tracks....FLK
/lcout << "id " << i << " mom.x " << tp->momentum().x() << " mom.y "<< tp->momentum().y() << endl;
SumPx += tp->momentum().x();
SumPy += tp->momentum().y();
SumQ += tp->charge();

if(fabs(tp->eta()) <2.0) {
nPrimaryTPC++;
} else {

}

// do not fill track list for now to save space
/I nTracks should be the same as nPrim afterwards
/mew((*tracks)[nTracks++]) StPeCTrack(0, tp);

nPrimaryFTPC++;

}

/Il We do not fill track list, so can skip this loop FLK 11/03
//Retrieve the global tracks
muTracks = muDst->global Tracks();
for(int i = 0; 1 <= muTracks->GetLast(); i++) {
tp = (StMuTrack*)muTracks->UncheckedAt(i);
if(!(tp->flag() > 0))

continue;
/1 if( tp->nHits() < 5) continue;
/! /I No track structure: trying to make trees smaller
" new((*tracks)[i])StPeCTrack(0, tp);
nGlobals++;

if(fabs(tp->eta()) < 2.0) {
nGlobalTPC++;
} else {

H
H
nGlobalTracks = nGlobals; //New source
//nTot = nGlobals; //get this from above
qTot = SumQ; //Filled again
pt = sqrt(SumPx*SumPx + SumPy*SumPy); //Filled again

nGlobalFTPC++;

// nGlobals not a good UPC criteria any more
//if(nGlobals > StPeCnMaxTracks)
/! return 1;

cout << "Number of primary TPC tracks: " << nPrimaryTPC << " FTPC tracks: " << nPrimaryFTPC;
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nPrimaryTracks = nPrimaries; /Makes PrimaryTracks the total primaries
cout <<" The total number of primary TPC and FTPC tracks: " << nPrimaryTracks;

//Kirchner 05/23/07 added back in as 7
/lget trigger ids

vector<unsigned int>triggerlds;
StMuTriggerldCollection tt = mudst->event()->triggerIldCollection();
if(&tt){

StTriggerld ttid = tt.nominal();

if(&ttid) {

cout << endl << "Got IDS" << end]l;

triggerlds = ttid.triggerlds();

cout << triggerlds.size() << endl;

vector <unsigned int>::iterator iiter;

for(iiter = triggerlds.begin(); iiter !=triggerlds.end(); iiter++){
triglds.push_back(*iiter); //Fills with trigger Ids
TIds.assign(triglds.begin(),triglds.end());

cout << triglds.size()<<endl;

cout << "TiDs" << *iiter << endl;

1

triglds.erase(triglds.begin(),triglds.end());

/

int size = TIds.size();

for (int i = 0; 1 < size; i++)

{

trgeut = TIds[i];

if (trgcut == 15001) continue;

H

//Kirchner 05/23/07 added back in as 7

/!

/! if((nPrimaryTPC > 0 || nPrimaryFTPC > 0) && // at least one track in either FTPC or TPC

/! (nPrimaryTPC < StPeCnMaxTracks && nPrimaryFTPC < StPeCnMaxTracks) &&

/! (nPrimaryFTPC + nPrimaryTPC >=2)) { //Kirchner remove lower limit
on track number

/! if((nPrimaryTPC < StPeCnMaxTracks && nPrimaryFTPC < StPeCnMaxTracks) && (nPrimaryFTPC

+ nPrimaryTPC >= 2)) { //Kirchner first change
if((nPrimaryTPC < StPeCnMaxTracks && nPrimaryFTPC < StPeCnMaxTracks) && (nPrimaryFTPC
+ nPrimaryTPC >= 0) && (trgcut == 15001)) { //trgcut Kirchner 05/23/07
cout << " analyze event !" << end];
} else {
cout << " reject event !" << endl;
return 1;

}

nPPairs =0 ;
StPeCPair* 1Pair ;
StMuTrack *trk1, *trk2 ;
muTracks = muDst->primaryTracks();
for(int il = 0; i1 <= muTracks->GetLast(); il++) {
trk1 = (StMuTrack*)muTracks->UncheckedAt(il);
for(int i2 =il + 1; 12 <= muTracks->GetLast(); i2++) {
trk2 = (StMuTrack*)muTracks->UncheckedAt(i2);
cout << "idl " <<il << " p x " << trk1->momentum().x() << endl;
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cout << "id2 " <<i2 << " p x " << trk2->momentum().x() << endl;

// DANGER

if(!(trk1->flag() > 0))
continue;

if(!(trk2->flag() > 0))
continue;

// get pointer to memebr ?
/ITClonesArray &ppairs = *pPairs;
1Pair = new((*pPairs)[nPPairs++]) StPeCPair(trk1, trk2, 1, event) ;

//#ifdef PECPRINT
cout << "StPeCEvent : Primary Pair : "
<<" sumQ =" << |Pair->getSumCharge()
<<" sumPt =" << [Pair->getSumPt()
<<" mlnv =" << |Pair->getMInv(pion)
<<" opening angle =" << |Pair->getOpeningAngle()
<<" cos(theta*) =" << |Pair->getCosThetaStar(pion) << endl;
/f#endif
H
cout<< " we are through "<<end];
#ifdef SPAIRS
// HERE flag must be tested.
nSPairs =0 ;

StMuTrack *muTrkl, *muTrk2 ;
muTracks = muDst->global Tracks();

for(int il = 0; il <= muTracks->GetLast(); i1++) {
muTrkl = (StMuTrack*)muTracks->UncheckedAt(il);
for(int i2 =11 + 1; i2 <= muTracks->GetLast(); i2++) {
muTrk2 = (StMuTrack*)muTracks->UncheckedAt(i2);
// DANGER
if(!(muTrk1->flag() > 0))
continue;
if({(muTrk2->flag() > 0))
continue;

// get pointer to memebr ?
//TClonesArray &ppairs = *pPairs;
[Pair = new((*sPairs)[nSPairs++]) StPeCPair(muTrkl, muTrk2, 0, event);

/f#ifdef PECPRINT
cout << "StPeCEvent : Secondary Pair : "
<<" sumQ =" << |Pair->getSumCharge()
<<" sumPt =" << [Pair->getSumPt()
<<" mlnv =" << Pair->getMInv(pion)
<<" opening angle =" << [Pair->getOpeningAngle()
<<" cos(theta*) =" << [Pair->getCosThetaStar(pion) << end]l;
/f#tendif
H
H
#endif
cout << "Exiting StPeCEvent::fill(StMuDst *mudst)" << endl;
return 0;
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}

StPeCPair* StPeCEvent::getPriPair(Int t i) {
if(i <0 || i >= nPPairs)
return 0;
TClonesArray &pairs = *pPairs;
return (StPeCPair *)pairs[i];
H

StPeCPair* StPeCEvent::getSecPair(Int_t 1) {
if(i <0 || i >= nSPairs)
return 0;
TClonesArray &pairs = *sPairs;
return (StPeCPair *)pairs|[i];

f
void StPeCEvent::reset() {
delete pPairs ;
delete sPairs ;
//delete tracks ; //Removed
pPairs = 0;
sPairs = 0; //Switch
nPPairs = 0;
nSPairs = 0; //Switch
//tracks = 0; //Removed
/mTracks = 0; //Removed
}

Long_t StPeCEvent::eventNumber() const { return eventN; }
Long_t StPeCEvent::runNumber() const { return runN; }
//Int_t StPeCEvent::getNTot() const { return nTot; } RMV
//Int_t StPeCEvent::getNPrim() const { return nPrim; } RMV
Int t StPeCEvent::getQTot() const { return qTot; }

Float_t StPeCEvent::getPt() const { return pt; }

Float_t StPeCEvent::getXVertex() const { return xVertex; }
Float_t StPeCEvent::getY Vertex() const { return yVertex; }
Float t StPeCEvent::getZVertex() const { return zVertex; }
#ifndef CINT

StLorentzVectorF StPeCEvent::getEvent4dMomentum(StPeCSpecies pid) const{

Float_t mptcle=0.0;
if(pid==pion){

mptcle = pion_plus_mass_c2;
}

if(pid==kaon){

mptcle = 493.677*MeV;

}

if(pid==proton){

mptcle = proton_mass_c2;

}

if(pid==electron){

mptcle = electron_mass_c2;

}
StLorentzVectorF p4event(0.0,0.0,0.0,0.0);

StSPtrVecTrackNode& exnode = eventP->trackNodes();
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if (leventP ) {
printf ( "StPeCEvent::getEvent4dMomentum eventP null \n" ) ;
return p4event ;

}

Int_t nnode=exnode.size();

for( Int_t in=0; in<nnode; in++) {
if( exnode[in]->entries(global) !=1 ) continue;
StTrack™® trk = exnode[in]->track(primary);
StThreeVectorF p = trk->geometry()->momentum();
Float_t energy = p.massHypothesis(mptcle);
StLorentzVectorF pfour(energy,p);
p4event = pdevent + pfour;

}

return p4event;

}
#rendif /*_CING__*/

Float_t StPeCEvent::mInv(StPeCSpecies pid) const {
StLorentzVectorF p4event = getEvent4dMomentum(pid);
return p4event.m();

i

Float t StPeCEvent::yRap(StPeCSpecies pid) const {
StLorentzVectorF p4event = getEventdMomentum(pid);
return p4event.rapidity();

183



Submitst.xml

<?xml version="1.0" encoding="utf-8" 7>
<!-- <job maxFilesPerProcess="50" filesPerHour="100" fileListSyntax="xrootd"> -->
<job maxFilesPerProcess="50" filesPerHour="100">
<!-- <job maxFilesPerProcess="20" filesPerHour="200"> -->
<command>
starpro
cd /star/ref/pwg/pcoll/kirchner/TEST/
root4star -q -b /star/rcf/pwg/pcoll/kirchner/TEST/doMuEvents.C\(\"$FILELIST\",\"$JOBID.tree.root\"\)
</command>

<stdout URL="file:/star/rcf/pwg/pcoll/kirchner/TEST/$JOBID.out" />
<l--  <input
URL="catalog:star.bnl.gov?collision=AuAu200,production=P05ic,filetype=daq reco _mudst,magscale~Full,run
number>5050000" nFiles="100" /> -->

<!-- <input
URL="catalog:star.bnl.gov?collision=AuAu200,production=P05ic,filetype=daq_reco_mudst,magscale~Full,run
number=5068122,sanity=1" nFiles="all" />-->

<input
URL="catalog:star.bnl.gov?collision=AuAu200,production=P05ib,filetype=daq_reco mudst,magscale~Full,run
number>5050000,sanity=1" nFiles="all" />

<output fromScratch="*.root" toURL="file:/star/rcf/pwg/pcoll/kirchner/TEST/" />
</job>
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