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' The residual of the MC and efficiency

layerO Y axis residual layer1 Y axis residual
1 04 — Entries 13934 1 04 - Entries 13934
o Mean  5.825¢-05 - Mean  -0.0001165
- StdDev  0.03775 C StdDev  0.07551
" fit gaus mean : 0.0035, fit gausjwidth 0.0174 | fit gaus mean : 0.0089, fit gau;[width 0.0217
%2 : 85.41, NDF : 14, % NDF : 6.1009 %2 :629.42, NDF : 25, «%/NDF : 25.1770
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run file : e+_beam-para_coulomb-on_100k-events_1 convert_filter
layer 3 final counting :

N_HHH : 13522

N ILHH : 3

NHLH : 6

N HHL : 8

N_LLL : 738

====3~-layers efficiency results
99.97782 +0.01207 -0.02157
99.95565 +0.01759 -0.02648
99.94087 +0.02046 -0.02915
====3-layers efficiency results
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' Noise hit check , run 89

Run89 Run89
U10 || U23 Ui10 || U23
layer-1 layer-1
tree_both->Draw # of hit in this event > 1

"int(chip_id / 14) * 256+ pow(-1, int(chip_id / 14)) * chan_id>>chan_dis”,
"module==6 && (chip_id == 10 || chip_id == 23)”
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chan_dis chan_dis
chan_dis chan_dis
E Entries 116721 — Entries 115408
800 Mean 81.06 800 : Mean 81.33
- Std Dev 50.9 - Std Dev 50.78
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tree_both->Draw

"int(chip_id / 14) * 256+ pow(-1, int(chip_id / 14)) * chan_id>>chan_dis”,
"nele > 1 && module==6 && (chip_id == 10 || chip_id == 23)”
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Noise hit check , run 52

SPHENIX INTT

Run52
U10 || U23

tree_both->Draw layer-1

"int(chip_id / 14) * 256+ pow(-1, int(chip_id / 14)) * chan_id>>chan_dis”,
"module==6 && (chip_id == 8 || chip_id == 21)”
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' Testbeam - efficiency

The boundary cut was not applied before

i

The average position of 10 & 11 of the “110” event

5

4

The test for new boundary cut,

Use run 89 for the test

oOw»

use all chips before
use all chips after
. use chip10 only before
use chip10 only after

exclude chan_id <5 && chan_id >250

L Entries 22
Mean 18.27
j Std Dev 32.92
:: 1 | 1 |N 1 I 1 Nl Nl I 1 L 1 I 1 1 1 NI 1 1 1 I Nl
0 20 40 80 100 120
Channel ID
SPHENIX INTT |

Case | effi. LO (%) | effi. L1 (%) | effi. L2 (%)
A | 99257027 | 99481018 | 97.111032
B | 99.30703¢ | 99.49707% | 98.42703%
C | 99.271024 | 99g4+01l | g6 g9+050
D | 99.24%9% | 99831011 | 99.07+32

Around 1 ~ 2% improvement !
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' Testbeam - boundary cut
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Run 52

Detection efficiency vs boundary cut

-e— Layer-0

—-o-|ayer-1 -e®-Layer-2

e # of HHH event
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Run 52, all BCO group, U8 slot only

R Wié'nd'owcut' :'@.‘205'mm

L1 alignment : -0.2908 mm

| | 1 1 L I L

It’s run dependence, due to the beam quality at each run
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U8 || U21
run52_no_clone.root

alignment, 0.2908 mm @ I1

30 width of layer - 1

-0.5 mm to 0.5 mm is considered

Calculate with histogram

Std dev

0.132 mm

Double gaus

Effective sigma

0.1374 mm

0.333 mMm

Calculate with raw data
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' Window cut study

layerQ Y axis residual

E Entries 56101
- Mean  0.001138
104 - Std Dev 0.1161
- fit gaus mean : -0.0004, fit gaus width 0.0210
T %2:1276.83, NDF : 127, v%NDF  10.0538
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B Entries 56101
- Mean  -0.0006859
10% Std Dev 0.0302
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E 3 sigma width : 0.1329 -0.1347 = 0,2676
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layer1 Y axis residual

B Entries 56101
o Mean  -0.002275
104 — Std Dev 0.2322
F fit gaus mean : 0.0020, fit gaus|width 0.0269
C %2 : 3179.74, NDF : 198, x%NDF [} 16.0593
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Mean 0.001181
10° Std Dev  0.04399
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E fit gaus mean : -0.0008, fit g4
[ %2 :5539.16, NDF : 47, x*NDF :

| double gaussian fit
103 |_mean : -0.0006, fraction : 0.93

- first width : 0.0174, secondiwidth :{0.0561
I 3 sigma width : 0.1368 -0.
[ %2 :2327.59, NDF : 45, 3

(380 = 0.2748
NDF : 51.724;
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” Window cut study

U8 || U21
run52_no_clone.root

alignment, 0.2908 mm @ I1

30 width of layer - 1
-0.5 mm to 0.5 mm is considered

Calculate with histogram

Boundary cut 5 ch

Std dev 0.132 mm

Double gaus | 0.1374 mm

Effective sigma| 0.333 mm

Calculate with raw data

SPHENIX INTT

Cheng-Wei Shih (NCUHEP, Taiwan)

window size | effi. LO (%) | effi. L1 (%) | effi. L2 (%)
0.205 mm | 99.807092 | 9957093 | 99 .20+0.04
0.132mm | 99.761552 | 99.5915-%2 | 99.13+5-04
0.137 mm | 99.7373%2 | 99.60100s | 99.00730]
0.333 mm | 99.837392 | 99.5210-03 | 992700
*0.205 mm : original cut, std method of run89
8




” Summary

* The nele cut seems to be able to reject the noise hits.
* Run52 seems to have less noise hit at channel 0.

* The increase of the boundary does increase the efficiency of
layer-2, but statistic reduces as well.

* Final boundary — to be determined.

e 3 approaches are applied to obtain the window size.
* The “effective sigma method” seems to be suitable, still TBD.
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