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Angular Resolutions at the DIRC Update

Matt Posik
Temple University



Outline
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+» Update on covariant error structure
** Material impact on angular resolutions

** Next Steps
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Simulation Details ePI&S

1500
= ePIC: 25.04.1 | —— svT —— SiBarrel CyMBaL
- —— AC-LGAD Barrel uRWELL-BOT Si Disks
= E|Crecon:v1.24.0 -~ AC-LGAD Endcap Forward URWELL-ECT Backward uRWELL-ECT
1000— —— DIRC Rep. Surf.
= 71~ single particle N
®» Fixed momenta values 500 .
= AG = 2° A¢p =360° _ i
£ —_ ;
= Results shown forn = —0.05 £ 0 —
o I
= DIRC Reference Surface
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» All resolutions presented are

with respect to R = 770.5mm —1000
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+» Follow up from previous presentation Z[mm]
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https://indico.bnl.gov/event/28881/contributions/110002/attachments/63405/108829/07_10_2025_AngularResoutions_Tracking_WG.pdf
https://indico.bnl.gov/event/28881/contributions/110002/attachments/63405/108829/07_10_2025_AngularResoutions_Tracking_WG.pdf

Resolution: uRWELL-BOT Hits

ePig)

» Removing URWELL-BOT hit collection from tracking.cc (hits not used in CKF,

» Small change in residuals, but large change in covariance errors (?)

DIRCSeedres.dtheta*1000 {DIRCSeedres.nmeas>7}

I ) Entries 894
140|—
0 - g resid __ Mean -0.00376
F 0.7279
120l 9 Std Dev
r O 54 m rad *2/ ndf 36.34/22
100 ° Constant 125656
F Mean  0.007366+0.018766
80— Sigma 0.5404 £ 0.0158
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DIRCSeedres.dtheta*1000 {DIRCSeedres.nmeas>6}
- Entries 947
140/— Mean -0.02082
- Std Dev 0.7484
120~ x2/ ndf 45.1/23
o Constant 125.8+5.5
100 Mean  -0.01343+0.01937
F Sigma 0.5623 +0.0156
80—
s0—
40/
20—
L ol aal Pl B
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With pnRWELL-BOT Hits

TMath::Sqrt(DIRCSeedpoint.err_theta)*1000 {DIRCSeedres.nmeas>7}

894
0.506

947
0.2529
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I Mean
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but material is there) removes peak structure

From last meeting

DI dtheta/TMath: rr_theta) {DIRCSeedres.nmeas>7}
80—
F Entries 894
F Mean 0.03323
701~ pull
F O— — Std Dev 1.212
o — 0 2/ ndf 82.43/36
F 1 0 2 Constant 62.56 +2.81
50[— . Mean —-0.02511 +0.03720
F Sigma 1.024 +0.029
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DIRCSeedres.dtheta/TMath::Sqrt(DIRCSeedpoint.err_theta) {DIRCSeedres.nmeas>6)
E Entries 947
50— Mean ~0.004035
N Std Dev 2348
r pull %2/ ndf 77.4165
- (0} = Constant 31.26+1.40
40— 0 Mean  -0.02265 +0.07990
I Sigma 2.179+0.066
30~
20
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Resolution: uRWELL-BOT Hits

N3

» Add Acts::Materiallnteractor option to propagation algo (PR #1977)

» Residuals and cov. errors are consistent

DIRCSeedres.dtheta*1000

With pnRWELL-BOT Hits

TMath::Sqrt(DIRCSeedpoint.err_theta)*1000

F Entries 5000
350— Mean -0.02078
£ resid Std Dev 0.766
300 0'9 = ¥2/ ndf 121.8/74
= Constant 338.4+6.4
E Mean -0.01529 +0.00810
250— 0 . 5 6 mra d Sigma 0.5562 + 0.0066
200~
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DIRCSeedres.dtheta*1000
E Entries 5000
50—
450 - Mean -0.01958
c Std Dev 0.7755
300— %2/ ndf 148/ 75
E Constant 3325+6.3
250— Mean  -0.01432 +0.00822
C Sigma 0.5629 + 0.0067
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DIRCSeedres.dtheta/TMath::Sqrt(DIRCSeedpoint.err_theta)
1000{— : 220=
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800|— <0_CO‘U > — Std Dev  0.01441 180 o — Std Dev 1.192
B 2] - b 7] ¥/ ndf 13427100
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: Entri 5000 20E
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= Mean 0.5448 E Mean -0.02664
B SdDev 001542|  180F pull _ Std Dev 1195
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C 0.55 mrad 140 1.02 Mean  -0.0193 £ 0.0150
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https://github.com/eic/EICrecon/pull/1977

Material Impact on Angular Resolutions ePI&S

U Modify material budget of CF tube (InnerTrackingSupport_assembly, xy/xo = 3.56%) to see impact on angular resolutions
U CF material changed to Cu (o = 1.436 cm) for this study to avoid overlaps when increasing material budget

U Material map generated for each material budget change

Cylinder Thickness [cm] X/Xo
[%]

0.01436 1
0.04308 3
0.0718 5
0.11488 8
0.1436 10
0.2154 15
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Material Impact on Angular Resolutions: Theta

60 _ 0i=0y . -
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Material Impact on Angular Resolutions: Theta
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S0 _ oi=0y

Oy Oy
Phip = 6 GeV
5 o} T
=== 0.5 mrad
® ePIC (3.56%)
o b 1%
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60p/0

1.0

, Op = resolution from official ePIC detector

Phi p = 6 GeV

-1.0
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Axo = 0%
Axo = —2.6%
Axo = —0.56%
Axo = 1.44%
Axo = 4.44%
Axo = 6.44%
Axo =11.44%



Summary
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L Recent update to propagation navigator
> Resolves the structure in the covariance errors
> Covariance errors are now consistent with residuals

L Quantified material impact on angular resolutions at the DIRC
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Next Steps

L Access impact of BIC on angular resolutions
L Add angular resolution calculation to official ePIC software stack
= Add DIRC propagation planes into EICrecon (ala calorimeter prop. planes)

= E|Crecon working branch

= For residual method, need true momentum vector of particle passing through DIRC:
Make DIRC bars sensitive or add thin reference plane (?)
= Add benchmark that computes angular resolution via residual and cov error methods

and their pull distribution.
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