Remoll SoLID Simulation Update

EM Calorimeter Update — 1
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Pion Input Generators

Pi+ Pi-

Total Rate Rate from O to Total Rate Rate from O to

(GHz) 60 deg (GHz) (GHz) 60 deg (GHz)
Remoll 156.74 99.29 158.45 100.28
eicRate 158.03 100.18 157.57 99.70

Rates match within 1% and
Comparable no.of 1+ are generated by both eicRate and Remoll

7+ Input Generator Rate Comparison

N
E Remall Total Pion Rate = 156.7 GHz
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eicRate Total Pion Rate = 158.0 GHz
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DIS Input Generator

In SoLID acceptance range (20< 08 <40 and 1 GeV < Pf<7 GeV),

Remoll Rate (MHz) eicRate (MHz)
3.41 3.52

Rates matched within 3% after turning off following items,
* Multi-scattering correction after vertex
« Radiative loses in the target before vertex

Remoll vs. eicRate Comparison : 20 <8 <40 and 1 < Pf <7 GeV
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Simulation Summary

* Used newly developed remoll simulation
e First SoLID analysis using remoll simulation
« Baffles : babar morel
* |Lead and Kryptonite
* Wiser DIS and Pions inputs

 Full EM calorimeter included
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Calorimeter Geometry
« Hexagonal ecal blocks
« Radius is 3.6 cm
« Each block has,

e 0.05cm Pb
e 0.15 cm scintillator Material
¢ 0.024 cm air gap

 There are 194 layers of these blocks along the z-
directions

e In x-y plane, R In=118 cm R_out = 261 cm

« Energy deposited on scint. material and photons
generated from the deposited energy are recorded for
each block
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Analysis Summary

* Only looked at events with primary tracks
crossed the last GEM

* Plotted momentum distribution of primary tracks
and background electron and photon tracks at the
last GEM

* Plotted photons produced by the ecal block
scintillator for these events

* Plotted x-y distribution of the ecal block hits

* Analysis done for DIS e, pions (%) with lead
baffles and making heavy materials kryptonite
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Analysis Summary

 Sample event

T->Scan("ev.evnum:hit.trid:hit.pid:(hit.det-40005)","(hit.p>0 && ((hit.det-40005)%100==0)
&& hit.det>40000 && hit.det<50000)",")

kkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkk

* Row *Ins* evnum* hit.trid * hit.pid * hit.det *
kkkkkkkkkkkkkkkkkkkkkkhkkhkkhkkkkkkkkkkkhkhkkhkkkkkhkkkkkkhkhkkhkkkkkkkkkkhkkhkkhkkhkkkkkkkkk
* 2 * 28 * 3* 617 * 22* 2000 *

2 * 32 * 3* 1* 11* 2200 *

2 * 33 * 3* 107 * 22 * 2200 *

2 * 34 * 3* 1018 * 22* 2200 *

2 * 35 * 3* 2040 * 22 * 2200 *

*  * ok *

Note: trid=1 is primary track and trid>1 are secondaries
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DIS-e Summary

Momentum distributions at last GEM with lead
baffles (From all the events)

Last GEM Primary DIS-e Tracks
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DIS-e Summary

Photon production at scint. for events with primary tracks
with lead baffles (From all the events)

Total Photons Generated on Shower Scint. by Primary DIS-e Tracks ECAL Blocks : Det Y vs Det X Pos. for Primary DIS-e Tracks
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DIS-e Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary DIS-e Track | |  Energy Deposited on Scint. from Single Primary DIS-e Track |
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DIS-e Summary

Momentum distributions at last GEM with
Kryptonite heavy materials (From all the events)

Last GEM Primary DIS-e Tracks | | Last GEM e + Backgrounds | | Last GEM y Backgrounds |
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DIS-e Summary

Photon production at scint. for events with primary tracks
with Kryptonite heavy materials (From all the events)

Total Photons Generated on Shower Scint. by Primary DIS-e Tracks ECAL Blocks : Det Y vs Det X Pos. for Primary DIS-e Tracks
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DIS-e Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary DIS-e Track | | Energy Deposited on Scint. from Single Primary D4S-e Track |
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DIS Generated Background Events

Background tracks momentum distributions at
last GEM with lead baffles (From all the events)
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DIS Generated Background Events

Photon production at scint. for events with no primary
tracks with lead baffles (From all the events)

Total Photons Generated on Shower Scint. by Background Tracks ECAL Blocks : Det Y vs Det X Pos. for Background Tracks
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TT- Summary

Momentum distributions at last GEM with lead
baffles (From all the events)
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TT- Summary

Photon production at scint. for events with primary tracks
with lead baffles (From all the events)

Total Photons Generated on Shower Scint. by Primary n+ Tracks

ECAL Blocks : Det Y vs Det X Pos. for Primary 7+ Tracks
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TT- Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary n- Track |
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TT- Summary

Momentum distributions at last GEM with Kryptonite
heavy materials (From all the events)

Last GEM Primary - Tracks
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TT- Summary

Photon production at scint. for events with primary tracks
with Kryptonite heavy materials (From all the events)

Total Photons Generated on Shower Scint. by Primary 1- Tracks ECAL Blocks : Det Y vs Det X Pos. for Primary n- Tracks
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TT- Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary n-Track |
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T+ Summary

Momentum distributions at last GEM with lead
baffles (From all the events)

Last GEM Primary n+ Tracks | | Last GEM e + Backgrounds | | Last GEM y Backgrounds
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T+ Summary

Photon production at scint. for events with primary tracks
with lead baffles (From all the events)

Total Photons Generated on Shower Scint. by Primary n+ Tracks ECAL Blocks : Det Y vs Det X Pos. for Primary n+ Tracks
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T+ Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary m+ Track |
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T+ Summary

Momentum distributions at last GEM with Kryptonite
heavy materials (From all the events)

Last GEM Primary n+ Tracks | | Last GEM e + Backgrounds | | Last GEM y Backgrounds
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T+ Summary

Photon production at scint. for events with primary tracks
with Kryptonite heavy materials (From all the events)

Total Photons Generated on Shower Scint. by Primary n+ Tracks ECAL Blocks : Det Y vs Det X Pos. for Primary =1+ Tracks
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T+ Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary n+ Track | | Energy Deposited on Scint. from Single Primary  n+ Track |
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Summary

Only looked at primary tracks and so far very simple
analysis

Can look at background only events to see ecal
background only signal

Still a time stamp Is missing on ecal and GEM hits

« Work on progress

« Once we have that we can start overlapping background
signals with primary signals

Ecal signals are summed over all the hits within an event

e Currently it is not possible to separate background signal from
primary signal within an event

Goal Is to help understand PVDIS triggering with full ecal

12/02/13 Rakitha Beminiwattha

28



12/02/13

Supplementary

Rakitha Beminiwattha

29



DIS-e Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary DIS-e Track | |  Energy Deposited on Scint. from Single Primary DIS-e Track |
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DIS-e Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary DIS-e Track | | Energy Deposited on Scint. from Single Primary DIS-e Track |
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DIS-e Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary DIS-e Track | |  Energy Deposited on Scint. from Single Primary DIS-e Track |
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DIS-e Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary DIS-e Track | |  Energy Deposited on Scint. from Single Primary DIS-e Track |
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TT- Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary n-Track | | Energy Deposited on Scint. from Single Primary - Track |
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Energy deposition for a single event with Pb baffles
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TT- Summary

| Generated Photon on Scint. from Single Primary n- Track
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TT- Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary - Track | | Energy Deposited on Scint. from Single Primary n- Track |
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TT- Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary r- Track | | Energy Deposited on Scint. from Single Primary n- Track |
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T+ Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary n+ Track | | Energy Deposited on Scint. from Single Primary n+ Track |
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T+ Summary

Energy deposition for a single event with Pb baffles

| Generated Photon on Scint. from Single Primary r+ Track | | Energy Deposited on Scint. from Single Primary  n+ Track |
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T+ Summary

Energy deposition for a single event with Kryptonite heavy materials

12/02/13

| Generated Photon on Scint. from Single Primary n+ Track |
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T+ Summary

Energy deposition for a single event with Kryptonite heavy materials

| Generated Photon on Scint. from Single Primary n+ Track | | Energy Deposited on Scint. from Single Primary n+ Track |
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