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dRICH performance: input

12 hours/day available for EIC 
and ePIC related activities.
All 64 cores are in use. 

All analysis files are stored 
(some simulation and 
reconstruction files are also 
saved).



dRICH performance: input



dRICH separation power : gas



dRICH separation power : Aerogel

Expected Nph ratio ~ 0.97

1. T.Boasso suggested aerogel 1.026 performs better than 1.019. 
Large data set studies validated such observations.
2. Almost 2 GeV improvement. No noise added so far (will be 
checked).
3. Aerogel 1.026 has at higher photon count, ~ 50%
4. Photon ratio of pions and protons follows F&T law, way to 
cross-check the simulation and beam test results.
 



Studies by Luisa 







Single photon resolution: 
Pixelization

Further studies will be made. 





Resolution

gas

Studies by Jinky 

50 GeV 3-sigma



Summary

1)We are progressing with the simulation studies.

2)For the TDR we will update the plots soon.

3)We will soon start the IRT reconstruction 
updates.
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dRICH performance: input









12 hours/day available for EIC 

and ePIC related activities.

All 64 cores are in use. 



All analysis files are stored (some simulation and reconstruction files are also saved).





dRICH performance: input









dRICH separation power : gas





electron/pion separation







 No charge dependence!

As expected

1. No charge dependence.

2. Newest geometry, mag. Field; pi/K upto 50 GeV 3-sigma for most of highest eta values.

3. LUT and contours are under preparation.

4. <14-16GeV> for e/pi seperation in gas





dRICH separation power : Aerogel









Expected Nph ratio ~ 0.97



1. T.Boasso suggested aerogel 1.026 performs better than 1.019. Large data set studies validated such observations.

2. Almost 2 GeV improvement. No noise added so far (will be checked).

3. Aerogel 1.026 has at higher photon count, ~ 50%

4. Photon ratio of pions and protons follows F&T law, way to cross-check the simulation and beam test results.

 





Single photon resolution: Chromatic error









Studies by Luisa 





Single photon resolution: Chromatic error





Aerogel 1.019







Studies by Luisa 





Single photon resolution: Chromatic error



Aerogel 1.026









Studies by Luisa 



Effect of acrylic filter will be studied. 





Single photon resolution: Pixelization











Further studies will be made. 





Resolution













Studies by Jinky 





Resolution





gas





Studies by Jinky 





50 GeV 3-sigma









Summary	



		We are progressing with the simulation studies.



		For the TDR we will update the plots soon.



		We will soon start the IRT reconstruction updates.









NPE

Overall NPE vs. Pseudorapidity for Gas

npe_vs_eta_Gas
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K* —mn* separation power in Gas (n=1.00076) [revised code]
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= O deepaksamuel / drich_analysis_files

Code O lssues I Pulrequests © Actions [ Projects O Securly L insights . . § §
Code () Issues 17 Pullrequests () Actions [F] Projects Security Insights

@ drich-hepme #usic
[0 Files drich_analysis_files / 00 / plots

P main - | ¥ 18ranch ©0Tag: 2 Gotofi ¢ addtie - [63'code =

b Gy @ cuKGPU First commit

@ cukeru ad0eb -2 days ago  €3) 2 Commits

Name

& 00
N D

@ plots B ana.reco.sim.211_0.5_0.plots

ana.reco.sim.211_0.5_0.plots
- — M ana.recosim211_05_1.plots

e Use of GPU for event simulation 9 enagecosim 2105 1plors B anareco.sin 21105 Oplots

8 ana.reco.sim.211_1.5_0.plots

e Production of HEPMC files B ana.reco.sim.211_1.5_1plots

8 ana.reco.sim.211.10.5_0.plots

eThanks to basis script & guidance from B8 anarecosim 211,105 1plts

ana.reco.sim.211_1.5_1.plots
ana.reco.sim.211_10.5_0.plots

ana.reco.sim.211_10.5_1.plots
I8 ana.reco.sim.211_10_0.plots

Chandra & significant efforts from Deepak ana.reco.sim.211_10_0piots

8 ana.reco.sim.211_10_1.plots

e Event generation is being done (for pions,

Na.re im.211_11.5_1.pl
Sljee oo L R ana.reco.sim.211_11.5_0.plots

kaons, protons and electrons) BB ana.reco.sim 211_11_0.plots

ana.reco.sim.211_11.5_1.plots
B8 ana.reco.sim.211_11_1plots

8 ana.reco.sim.211_12.5_0.plots ana.reco.sim.211_11_0.plots

[}
[ ]
[ ]
[ ]
I ana.reco.sim.211_11.5_0.plots B ana.reco.sim.211.10_1.plots
[}
[}
.
]

I8 ana.reco.sim.211_12.5_1.plots ana.reco.sim.211_11_1plots

e The HEPMC files are also accessible to other members of the group for their use




Analysis details

*To calculate the contribution of
chromatic aberration I ran simulations
both with the refractive index fixed and

with theambda dependency—

* 1000 events.
e PID: 211

* Momentum fixed:
= For gas @ 50 GeV/c.
= For aerogel @ 15 GeV/c.

* Different bins of 7.

epic/compact/optical_materials.xml





npe_ratio_Aerogel [Revised code]

npe_Ratio [p;“/ny‘]

#y(nt)

40 50 60

I \ Momentum (Gev)




©[1100.0%] 4[|100.6x] B[|100.0x] 12[|100.0%] 16[|100.6X] 20[|100.0X] 24[|160.0] 28[|100.6X] 32[|100.0%] 36[|100.0x] 40[|100.0x] 44[|100.0%] 4[|100.0X] 52[|100.0X] S6[|100.0%] Go[|100.0]
1[[100.0%] S[[100.0%] S[[100.0%] 13[[166.0%] 17[[106.0%] 21[|100.0x] 25[|100.05] 29[|100.6x] 33[|100.6x] 37[|100.6X] 41[|100.0x] 4s[]100.0x] 49[[100.0x] 53[[100.0x] 57[|100.0%] G1[[160.0%]
2[|100.0%] G[|106.6x] 10[|100.0%] 14[|100.0%] 15[|166.6x] 22[|100.0%] 26[|160.05] 3o |166.6x] 34[|100.0%] 38[|160.0] 42[|100.6X] 46[|100.0%] S[|166.0X] 54[|100.6%] SB[|100.0%] G2[|166.0%]
3[|100.0x] 7[|100.0%] 11[|100.0x] 15[|100.0x] 19[|100.0%] 23[|100.6X] 27[|100.0%] 31[|100.0%] 35[|100.6x] 39[|100.0%] 43[|100.0¥] 47[|100.0x] 51[|100.0%] 5S[|100.0%] 59[|100.0%] 63[|100.0%]
N 1336/189G] Tasks: 431, 470 thr, 606 kthr; @ running
swpl ©K/8.66G] Load average: 64.83 60.71 35.05

Uptine: 05:05:25

CERE s s o e e s 1 S s syt <ot |

20 R o955 1.21 python /opt/sof tware/Linux-deblan12-x86_64_v2/gcc-12.2.6/npsin-1.4.1-gpIrknqgvafacp425nytaz Jnsouvcdy/bin/npsin.py --runType run --compactFile /
20 R 958 1.3 1 python /opt/sof tware/inux-debian12-x86_64_v2/gcc-12.2.0/npsin-1.4.1-gpjrknagvaf4cpd25 jnytaz jnsouvay/bin/npsin.py --runType compactFile /
26 R 9209 101 python /opt/sof tware/Linux-deblan12-x86_64_v2/gcc-12.2.6/npsin-1.4.1-gpIrknagvaf4cp42sinytazinsouvcay/bin/npsin.py --runtype compactFile /
20 R 207 0.0 /snap/htop/44e7 /usr [Local/bin/htop

20 s 1113 python /opt/sof tware/Linux-debian12-x86_64_v2/gec-12.2.0/npsin-1.4.1-gpjrknqgvafacpa25 nytaz jnsouvay/bin/npsin.py --runType run --compactFile /
26 s 11 12 python /opt/sof tware/Linux-deblan12-x86_64_v2/gcc-12.2.6/npsin-1.4.1-gpIrknagvaf4cp425 nytazjmsouvcay/bin/npsin.py --runType run --compactFile /
20 s e 13 python /opt/software/Linux-deblan12-x86_64_v2/gcc-12.2.0/npsin-1.4.1-gpIrknqgvaf4cpa25inytaz Jnsouvcqy/bln/npsin.py --runype run --compactrile /
20 s e 13 python /opt/sof tware/Linux-debian12-x86_64_v2/gcc-12.2.0/npsin-1.4.1-gpIrknqgvaf4cpa25 jnytaz jnsouvcay /bin/npsin.py --runType run --compactFile /
26 s e 12 python /opt/sof tware/Linux-debian12-x86_64_v2/gcc-12.2.6/npsin-1.4.1-gpIrknagvaf4cp425 nytqzjmsouvcay/bin/npsin.py --runType run --compactFile /
20 s e 12 python /opt/software/Linux-deblan12-x86_64_v2/gcc-12.2.0/npsin-1.4.1-gpIrknqgvaf4cpa25inytaznsouvcqy/bln/npsin.py --runype run --compactFile /
20 s e 12 python /opt/sof tware/Linux-debian12-x86_64_v2/gcc-12.2.0/npsin-1.4.1-gpIrknqgvafcpa25nytaz jnsouvay /bin/npsin.py --runType run --compactFile /
20 s e 12 python /opt/sof tware/Linux-debian12-x86_64_v2/gcc-12.2.6/npsin-1.4.1-gpIrknagvaf4cp425nytazimsouvcqy/bin/npsin.py --runType run --compactFile /
20 s e 12 python /opt/software/Linux-deblan12-x86_64_v2/gcc-12.2.0/npsin-1.4.1-gpIrknqgvafacpa25inytaznsouvcqy/bln/npsin.py --runype run --compactFile /
20 s e 12 python /opt/sof tware/Linux-debian12-x86_64_v2/gcc-12.2.8/npsin-1.4.1-gp]rknggvaf4cpd25inytqz jnsouvcay/bin/npsin.py --runType run --compactFile /
20 s 5 13 python /opt/software/Linux-debian12-x86 64 v2/acc-12.2.0/npsin-1.4.1-apIrknaavaf4cp425inytazinsouvcay/bin/npsin.py --runtype run --compactFile /
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Reconsiructed SPE Cherenkov Angle Residual for Gas. Reconstructed SPE Cherenkov Angle Residual for Gas.
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GPU Specifications

Intel(R) Xeon(R) Gold 6130 CPU @ 2.10GHz

Tesla V100 with 32 GB memory
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PseudoRapidity distributioni_Gas

eta_dist_Gas

Entries 10000
Mean 2562
Std Dev  0.8343
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Photon Ratio Aerogel(1.026/1.019)

Photon Ratio Aerogel(1.026/1.019) vs Momentum (Pion)

ons

#y(n = 1.026)

#y(n = 1.019)
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Chromatic Aberration Percentage Contribution vs 1, p=15 GeV/c, n=1.019
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Pixel contribution: 0.78 mrad ~ 0.00078 rad

Seems compatible!




+ PIDs: [2212, 321, 211, 11]

+ Momentum (74 bins): [ 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0,
7.5,8.0,8.5,9.0,9.5, 10.0, 10.5, 11.0, 11.5, 12.0, 12.5, 13.0, 13.5, 14.0, 14.5, 15.0,
15.5, 16.0, 16.5, 17.0, 17.5, 18.0, 18.5, 19.0, 19.5, 20.0, 20.5, 21.0, 21.5, 22.0, 22.5,
23.0, 23.5,24.0, 24.5, 25.0, 25.5, 26.0, 26.5, 27.0, 27.5, 28.0, 28.5, 29.0, 29.5, 30.0,
30.5, 31.0, 32.0, 34.0, 36.0, 38.0, 40.0, 42.0, 44.0, 46.0, 48.0, 50.0, 55.0, 60.0]

+ Pseudorapidity: [1.5-3.5] in 0.1 steps

e Example 1.5 = bin of 1.499 to 1.501

¢ Bin details in Google Sheet and analysis root files at link

¢ Negative pions simulated for charge independence study for fewer kinematic values
A S A, Mt~ SN, T MUl AP S, T AT it~ it BN A SIS A Sl i . ™ Tl . e - e A0 P 0 A 8. Pl SO

R. Kumar dRICH Simulation Meeting 21 November 2024




Summary of dRICH analysis for EIC

Deepak Samuel, Ramandeep Kumar, Meenu Thakur, Chandradoy Chatterjee
November 21, 2024

Abstract: This document contains the scope, results and the summary of
he dRICH analysis work in the context of EIC, which was jointly performed
wy the teams at Central University of Karnataka and Central University of
laryana, under the active guidance of Chandra. This also contains links to
locuments and datasets used or generated in the analysis. This document s
xpected to evolve s results keep coming in.
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Cromatic aberration
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Cromatic aberration vs 1, p=15 GeV/c, n=1.019
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Cromatic aberration

Cromatic aberration vs 1, p=15 GeV/c, n=1.026
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Chromatic Aberration Percentage Contribution vs 1,p=15 GeV/c, n=1.026
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Gas, 50k

Estimated Cherenkov Angle Residual vs. Pseudorapidity for Gas

A6 [mrad
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thetaResid_vs_eta_Gas

Entries 38889
Mean x 2.465
Mean y 0.1916
Std Dev x  0.6491
Std Dev y 1.161

Estimated Cherenkov Angle Residual vs. Pseudorapidity for Gas

? £ thetaResid_vs_eta_Gas
£ sof Entries 38889
El E Meanx  2.465
60— Meany  0.1918
E StdDevx 0.6491
40— Std Devy 1.16
20—
o
20—
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= Scatter plot of Cherenkov angle

residual, AB and n

* AB = Oresia = (eRing - eexp)

* AB broad forn<1.8




Output root 1ile

£3ROOT Fies

ana.hepmc.pion.10k.edméhep.root

pnot

(S digi:1
(Z3pidAerogel;1
(ﬂp'ﬂ(‘ns;l

{A npe_dist_Gas;1

Ik theta_dist_Gas;1

{k thetaResid_dist_Gas;1

. photonTheta_vs_photonPhiPr_Gas;1

. photonTheta_vs_photonPhiNPr_Gas;1

lk mcWavelength_Gas;1

lk mcRindex_Gas;1

{A highestWeight_dist_Gas;1

. npe_vs_p_Gas;1

. theta_vs_p_Gas;1

. thetaResid_vs_p_Gas;1

. highestWeight_vs_p_Gas;1

. npe_vs_eta_Gas;1
theta_vs_eta_Gas:1

. thetaResid_vs_eta_Gas;1

. highestWeight_vs_eta_Gas;1

lk eta_dist_Gas;1

(E3pidMerged;1
(Eg fink;1

Z1/11/£2u44

A8 [mrad]

Oresia VS. N, Gas, 10k

Estimated Cherenkov Angle Residual vs. Pseudorapidity for Gas

Entries 7817
Mean x 2.478
Meany  11.77
Std Dev x 0.6495
Std Devy 17.45

DY) NS EE S N E W S W S N
2.

0

> Dipatn~3

> Events scattered at +A8 upto 100 mrad

A8 [mrad]

Estimated Cherenkov Angle Residual vs. Pseudorapidity for Gas

[etahesd vs_eta_Ga]

- . = e

Mean x

7817
2431

Meany 02329
Std Devx 0.6889
StdDevy 09367
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Estimated Photon 6 vs ¢ for Gas

0 [mrad
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Before

for(const auto& [theta,phi] : cherenkov_pid.getThetaPhiPhotons()){//UNCOMMENTING FROM HERE
theta_rec += theta;

}
theta_rec /= cherenkov_pid.getNpe(); ----------- > eRing

After

for(const auto& [theta,phi] : cherenkov_pid.getThetaPhiPhotons()){
if(TMath::Abs(theta-theta_exp)<0.010){ //modified, in rad
theta_rec += theta;

Npe++;
}
else theta_rec+=0;
}
theta_rec /= Npe; ----------- > eRing

21/11/2024 dRICH simulation - Jinky Agarwala




G, [mrad]

Resolution of Cherenkov Angle Residual as a Funtion of Pseudorapidity (Aerogel)
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Resolution

Studes by Jinky
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