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nHCal: lepton ID, a first look
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Crucial topics for TDR - needed help

@ Study muon ID efficiency and purity in DIS events with vector mesons produced.
Look for MIP tracks with MIP energy deposits in EMcal and HCal. (No
manpower here!) CRUCIAL: In principle can be completed by 2024.11.1 No

manpower: 0.5 FTE for 1-3 months needed to start work

© The above steps should determine the optimal tile size. The tile performance will
be tested at OSU with cosmic rays. Compare it to optical photon transport

simulation. This will determine the technology choice.

Vector meson studies

12.1.2024
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nHCal barrel LFHCal

muons

.- \ector meson

nEMCal

Important for high y or low-pr vector mesons - depends on type

Increases acceptance

Need projected MIP tracks and MIP signals in backward HCal and EMCal

e . /m distinction important, position resolution...

Performance estimate required for TDR

L. Kosarzewski

Acceptance check

15.5.2024

e Reminder of L.eszek’s notes on

this topic

barrel LFHCal

nEMCal

Zmax=-395cm

g ~~ Zmin=-440 cm

o Front geometry limit: —4.03 <n < —1.18
o Back geometry limit: —4.14 < n < —1.27

@ Clusters: —3.95 < n < —1.25

L. Kosarzewski
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Vector mesons, muon & electron ID (1stlook - not exhaustive)

[Simulations from EIC Yellow Report, (18x275)]

e ['imelike Compton Scattering (1'CS) e [ixclusive / diffractive VM production

12 Ly L L LA R R [ LU
[T ep—epV @ eRHIC
10 —p -

\ i )

— Jly

(e 0]
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Number of events [arb. units]
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Daughter n

Figure 8.99: The pseudorapidity distribution for the daughter particles from the decay of
different vector mesons at the EIC: p — w7, ¢ — KTK~, J/¢p — eTe™, ' — eTe and
Y(1S) — eTe™. The lighter mesons have a broader pseudorapidity distribution because

-k
o

[ 1] IIII|

___---;----.’:E TTT [T T T [TT1 105

LI | LI |
1 = EIC SIMULATICN
- Decay lepton fof

107"

counts

10?

(~ similar for e*e- final state)

10

ndecay
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Getting started

* We acquired ePIC computing accounts at SDCC / BNL and are getting famihiar with eP1CG software

* First topic: muon and electron ID with the goal of improvingVM reconstruction.
a) Check how well muons can be discriminated from other particles 1) without, 1) with the nHCal.
b) What 1s the reconstruction efficiency?
c) What 1s the nHCal's impact of the VM's performance? How does the acceptance change?

'jug_dev> criedlPeic9107:~/eic$ mc 1ls S3/eictest/EPIC

® Step ]1: stand-alone pythla simulation. [2023-09-05 23:20:04 EDT] 388 STANDARD _condor_stderr
o . [2023-09-05 23:20:03 EDT] 607KiB STANDARD _condor_stdout
- EXlStlIlg prOdUCtIOHSI [2024-06-27 17:17:24 EDT] OB Campaigns/
[2024-06—-27 17:17:24 EDT] 0B EVGEN/ > generated events
[2024—-06-27 17:17:24 EDT] 0B FULL/ GEANT
[2024-06-27 17:17:24 EDT] 0B LOG/
. . . e oy .
- Lowest available Q2, min Q2=1; start with (18x275) #92¢0e727 w7aa72e Boid a8 Reeos ReRseceRid
'jug_dev> criedlPeic9107:~/eic$ mc 1ls S3/eictest/EPIC/EVGEN/DIS/NC/18x275/
. : . [2024—06-27 17:22:05 EDT] 0B minQ2=1/
- Wthh thS1CS? DIS alone may not glve [2024-06-27 17:22:05 EDT] 9B minQ2=10/
. [2024—06-27 17:22:05 EDT] 9B minQ2=100/
the full answer; need exclusive, ... (?) too [2024-06-27 17:22:05 EDT] @B minQ2=1000/
[2024-06-27 17:22:05 EDT] 9B noradcor/
[2024—06-27 17:22:05 EDT] 0B radcor/

* We consider as step 2++: full ssmulation B

{Jug dev> cr1ed1@elc0167 ~/e1c$ mc ls 83/e1ctest/EPIC/EVGEN

. . . . [2023-08-28 16:01:51 EDT] 98 STANDARD .nfs@00000000626edb600000001
IHChldlng GEANT4‘ / dete(:tor 1mp1€m€ntat10n [2023-05-30 ©1:57:17 EDT]  302B STANDARD sync.sh

[2023-06-05 13:28:14 EDT] 9B STANDARD sync.sh.tbritton.lock

: : [2023-06-05 13:28:14 EDT] 9B STANDARD sync.sh.wdconinc.lock

promises more solid ground ol e el

[2024-06-27 17:21:33 EDT] 9B CI/

[2024-06-27 17:21:33 EDT] 0B DIS/

[2024-06-27 17:21:33 EDT] 0B Djangoh/

[2024-06-27 17:21:33 EDT] 9B EXCLUSIVE/

[2024-06-27 17:21:33 EDT] 0B SIDIS/
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Getting started - two approaches currently

fetch example simulation file to SDCC: xrdcp root://dtn-eic.jlab.org//work/eic2/EPIC/EVGEN/DIS/NC/18x275/minQ2=1/pythia8NCDIS_18x275_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_vtxfix_5.hepmc3.tree.root ./
fetch to laptop: sftp -p criedl@sftp.sdcc.bnl.gov:/eic/u/criedl/eic/data/test/pythia8NCDIS_18x275_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_vtxfix_5.hepmc3.tree.root .

. C ar Olin e welignt_names particies.pida
drawing branch 'particles.momentum.m_v1' from hepmc3_tree drawing branch 'particles.momentum.m_v2' from hepmc3_tree
10° Enties 35497516 x10° Enties 35497516
5 e, o e, O
= = Underflow 11000 8 Underflow '8490
o 4 = Overflow 11744 Overflow 8218
» Need to understand content of generated Pythia files s 7
3.5
- 6
3
= 5
J J 25—
» Also looked into reconstructed file (from tutorial) 3 :
1.5 3
== 2
0.5 L 1
c:I 1 Jl I l I L I 1 I I 1 1 I 1 1 1 I L c 1 L 1 I 1 1 L I 1 Ll 1 I 1 L 1 L I 1 Ll I 1 1 1
a > - 2 0 2 particles r%omentum % vi = 4 2 g 2 parﬁcles momgntum m v§
drawing branch 'InclusiveKinematicsElectron.Q2' from events drawing branch 'particles.momentum.m_v3' from hepmc3_tree drawing branch 'vertices.position.m_v3' from hepmc3_tree
Erifies 436 — T = o
102— Mean 38.24 — Std Dev 66.93 ~ : | std Dev 52.52
- StdDev 7475 = el B = | Gt s
n nderflow - [ :
| Overflow 0 6 — —
i s =
- £ 5
10"} ‘3 2
o SRR
— ’— 1= — : : : : : : : :
-_[1\_-ejlll lllllllllllllllllllu Tlli llllllll illllillllillllillllillllill
0 0
0 50 100 150 200 250 0 100 200 300 400 500 600 700
— particles.momentum.m_v3 vertices.position.m_v3
10— H
III| ] lIIlIIlI ] II[IlIl I|Il||ll

10° 10’ 102
InclusiveKinematicsElectron.Q2

C. Riedl, V. Andrieux (UIUC) - ePIC nHCal DSC meeting 5 June 28, 2024



Getting started - two approaches currently

® VlIlC@Ilt p, Vs (pT, eta) with - pp in nHCALXxnHCAL
< 25_ —3
» Running standalone Pythia8 on personal laptop - “a la = [ (5x41) "
: : o |
HERA”, turn on diffractive processes and photo- '
_ —2
production, (5x41) and (18x275), 15M events 15
_ 15
» Muon pairs from decay of vector mesons — rapidity tor- |
distribution. i
— 0.5
(-4.14<eta)&&(eta<-1.18) for nHCal, ((-1.0<eta) && (eta<1.0)) for the barrel B
HCal and ((1.18<eta) && (eta<3.D)) for forward H(Cal 0_5'"'_'4""'_J?J""'_rz"'"_'1'"'5""'1""5'"':':,""i"'v'Ms 0
n
o vs (pT, eta) with  pup in nHCALXNHCAL o, Vs (pT, eta) with  pp in NHCALXxnHCAL
K. vs (pT, eta) with pp in nHCALXxnHCAL o 250 18 = 251 —4
325: T gg,_ - —116 2‘51 - —i35
o b 25 " 20— 4 = 20
201 - - —
B B —12 B
15_— | 15__ P 15:_ —12.5
E 15 E . [ 2
10:_ | 10:— 3 10_— 15
5:_ 0.5 5:_ ) 5:— 1
) - - 2 - 0.5
N Ly T L T R s -
I R s B T S T I R R i i AR . T RTIINCY ... CTr R )
" M 5 4 -3 -2 —1 0 1 2 3 4 5
n
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nHCal acceptance

Hits overlap
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Subhadip Pal, CTU

@ Acceptance —3.5 < n < —1.27 - approximate values
@ Overlaps with backward and barrel EMcals

@ Scattering may be important in these overlap regions
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