Detector Configuration and Data Set

o Detector configuration: Bryce Canyon
o Particle Generation Details

* Fixed kinematic settings: ¢, 0,p

* Shootm™

* Repeat many times

e Spread in distributions give parameter resolutions

April 67th , 2023



6 Distribution: My Sim

= 30°%p =5.5GeV /c, 6 = fixed

April 6°th , 2023
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6 Distribution: My Sim

= 75%p =5.0GeV /c, 6 = fixed
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@ Distribution: 22.11.2 Sim (0° < ¢ < 360°)

o Check 22.11.2 simulation files on S3
from Oct. simulation campaign
> eictest/EPIC/RECO/22.11.2/epic
__brycecanyon/SINGLE/pi/xx/130
tol77deg
o Structure is also present in narrow 7

region

April 6°th , 2023
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6 Distribution: Oct. Campaign Sim (0°

= ¢ =

360°)

o Data from Oct. simulation campaign S3 main

» eictest/EPIC/RECO/main/epic_brycecanyon/SINGLE/pi-/xx/130to177deg

o Use macro from Shyam to verify structure

o Peak structure present at narrow 7 binning
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n Distribution: Emma

Tracking WG 3/23/22: Emma Yeats

efficiency set to 1 if > 1 seeds reconstructed
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* Could this effect also be causing the fluctuations seen in the seeding efficiency?

* Looks like Emma’s n bin widths are ~0.1

April 6°th , 2023


https://indico.bnl.gov/event/18214/

Introduce Angular Smearing

o Detector configuration: Bryce Canyon
o Particle Generation Details
* Fixed kinematic settings: ¢ = 30°,0 =
154.8°,p = 5.5 GeV/c
e Shootm™
o Smear angular inputs used in truth seeding
* Follow same approach used by Shyam for
momentum smearing(PR 475)
o For reference FundAll applies smearing of
* 10% to momentum

e 0.05radto 8 and ¢

April 6°th , 2023
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https://github.com/eic/EICrecon/pull/475

¢ =30°%p =55GeV/c, 6 =154.8°,n = —1.50

Osmear = 0.0 rad Osmear = 0.05 rad
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Summary

d Peak structure seen in detector performance assessment
o Present when looking at narrow pseudorapidity ranges (An < 0.1)
o Seen in my local and official large production simulations (particle gun)
o Structure is still present when smearing angular inputs to truth seeder

o More investigation/suggestions needed

» Approaching/surpassing resolution of ACTS material scan?



Momentum with No Angular Smearing

¢ =30%p=55GelV/c, 8 = fixed

April 6°th , 2023
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Momentum with Angular Smearing: 0.05 rad

¢ =30%p=55GelV/c, 8 = fixed

April 6°th , 2023
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Theta with No Angular Smearing ¢ =30°p =55GeV/c, 6 = fixed
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Theta with Angular Smearing: 0.05 rad

= 30°%p =5.5GeV/c, 8 = fixed

April 6°th , 2023
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Phi with No Angular Smearing

¢ =30°%p=55GeV/c, 8 = fixed

April 6°th , 2023
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Phi with Angular Smearing: 0.05 rad

¢ =30°%p=55GeV/c, 8 = fixed

April 6°th , 2023
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L Mean 05236
2000 p=-

3 Std De0.0009698
1520 =
1020 =
o
JE

p: 5.50 GeVi/c, 6: 117.5, ¢: 30.0, n:-0.50
E hph 3 0

2000 = Entres 33808

3 Mean 05235

2m0 = Std Dev0.001137
2000 :—
wf-
JE

p: 5.50 GeVic, 6: 84.3, ¢: 30.0, 1:0.10

—

%0 E— Entries 28602

3 Mean  0.5238

g Std Dev0.001478
2500 =
2000 P
voo =
1000 -
w00 -

p: 5.50 GeVic, 8: 40.4, ¢: 30.0, n: 1.00

hph 9 0
Entnes 29376
Mean 0.5236

Std Dev 0.001211

p: 5.50 GeVrc, 8: 148.0, ¢: 30.0, v: -1.25

hph 10

w00 Enlries 28144
. _ Mean 05235
E Std Da0.0008375
2500 =
2000 E—
1500 -
1600 -
seof-
E
p: 5.50 GeVic, 8: 104.2, ¢: 30.0, n: -0.25
3500 = hph 4 0
3 Entries 28257
b Maan 0.524
| E_ Std Dev0.001281
2000 E—
1500 E—
1000 =
oE
p: 5.50 GeV/c, 6: 75.9, ¢:30.0, n: 0.25
badel Entries 28237
w00~ Mean  0.524
E Sid Dev0.001212
2500 =
2000 E—
1500 5—
1600 E—
500 S—
JE
p: 5.50 GeVic, 8: 32.0, ¢: 30.0, n: 1.25
— hph_10_0
Entries 28069
2500 Mean 05235
Std Dav 0.00103

g

F LR LAY ALY LAL) LAY LA |

p: 5.50 GeVic, 8: 139.6, ¢: 30.0, n: -1.00

p: 5.50 GeV/c, 6: 95.7, ¢:30.0, n:-0.10

hph 2 0

Entries 28383
Mean 0.5236
Std Den0.001197

p: 5.50 GeVic, 6: 62.5, ¢: 30.0, n: 0.50

hph 5 0

Entries 28624
Maan 0.5237
S5td Dev0.001476

TTTTIT T T

p:5.50 GeVrc, 8: 25.2, ¢: 30.0, n: 1.50

hph 8 0

Eniries 33883
Mean 0.5236
Std Dev0.001203

hph_11_0

Entres 26810
Mean 0.5236
Std Dev0.001012
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¢ =30%p=55GeV/c, 8 =154.8,n = —1.50

Osmear = 0.0 rad

Rec 6, p: 5.50 GeV/c, 6: 154.8, ¢: 30.0, n: -1.50

7000 hth_0_0
- Entries 49938

6000 Mean 2702
- Std Dev  0.0002132

5000 —

4000 —

3000

2000—

1000{—
by v dbid b ba b b b
97008 2701 27012 27014 27016 27018 2702 27022 2.7024 2.7026

1400

1200

1000

800

600

400

200

2.9008 2701 27012 27014 27016 2.7018 2702 2.7022 2.7024 2.7026

Osmear = 0.3 rad

April 67th , 2023

Osmear = 0.05 rad

rectheta

o v b b o T b by i by by T

1

il
wJ

Entries 31142
Mean 2702
Std Dev  0.0002336

rectheta
L Entries 5890
C Mean 2702
C Sid Dev_0.0002338
250 L
200
150— { IL
100[— “ L M
S0/~ L’\ U‘
E [ J .
T S N I S I I SN
29008 2701 27012 27014 27016 27018 2702 27022 2.7024 2.7026

Osmear = 0.1 rad

rectheta
800 Entries 17090
: Mean 2.702
c Std Dev_0.0002337
700—
600 l
500—
400 J
300—
200[—
- 1
100—
L P D T D s e

2.9008 2701 27012 27014 27016 27018 2702 27022 27024 27026
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