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Noise level estimation - Method 1

Try to estimate the noise dist. by data

U26 Event-profile 111
u25

U224

Only check the good track events
1. Event profile has to be 111 (good track)
2. The size of the cluster has to be 1

In this example, 4 clusters are considered as noise hits (Assume the
4 clusters are all composed by 1 hit)
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Run 52 - cluster size distribution

All clusters

Run52, cluster size, all clusters, layer : 0 Run52, cluster size, all clusters, layer : 1 Run52, cluster size, all clusters, layer : 2
e C - e C - e -
..E Entries 188490 ..E. Entries 188512 ..E Entries 196643
w 10°E Mean 1.344 W 0% Mean 1.343 W 105k Mean 1.318
; Std Dev 0.7429 ; Std Dev 0.7496 o Std Dev 0.7343
1 04 ? 104 ? 104 ?
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Cluster size Cluster size Cluster size
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Run 52 - cluster size distribution

Run52, cluster size, U8 good track, layer : 0

Only good track at chip 8 or chip 21

> E
..E = Entries 54432
L - Mean 1.286
i StdDev  0.6015
104§
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102§
10?
1=
:lllllll\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\lllll
-2 0 2 4 6 8 10 12 14 16
Cluster size
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Run52, cluster size, U8 good track, layer : 1

> =
..‘E'. E Entries 54432
Ll - Mean 1.276
B Std Dev 0.5558
10°E
10° =
10? =
10 =
1 L | Ll l L | ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 Ll l Ll l Ll | L
-2 0 2 4 6 8 10 12 14 16
Cluster size
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Entry

10*

10°

10?

10

Run52, cluster size, U8 good track, layer : 2

Entries
Mean
Std Dev

54432
1.275
0.5981
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Run 52 - Noise level

Criteria :

1. One good track at chip 8 or 21

2. Size of the cluster ==

16.0% of the events have at least
one additional hit (cluster size == 1)

besides the good track.

Run52, noise level, chip 8, layer 0

>\ =
= = Entries
= =
w C Mean  0.05622
o Std Dev
104§
103§
102
10
1=
:lllll\\\‘\\\‘\\\lllllllllllllllllllll

0 2 4 6 8 10 12 14 16
# of the noise hit

|
N
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Entry

Entry

10*

10°

10?

10

10*

10°

10?

10

Run52, noise level, chip 8, layer combined

; Entries 54432
- Mean 0.2422
B StdDev  0.6922
El | Ll 1 1 1 ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 ‘ | | L l Ll | L

-2 0 2 4 6 8 10 12 14 16

# of the noise hit
Run52, noise level, chip 8, layer 1

% Entries 54432
B Mean 0.06244
= Std Dev 0.2747
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Entry

run52, chip : 8
- noise hit dist
£ = Entries 54432
] - Mean 0.3789
B Std Dev  0.9651
10* =
10°E py
102 == /2(
10
1 I 1 I 1 I I 11 I | - I 111 I 1 1 | I |
-2 0 2 4 6 8 10 12 14 16
# of noise cluster in event
Run52, noise level, chip 8, layer 2
; Entries 54432
B Mean 0.1235
- StdDev  0.3695
10* =
10°E
10? =
10 =
1=
:1 | Ll 1 1 1 ‘ 11| ‘ L1 | L1l l L1l l L1l l L1l l L1l | 1
-2 0 2 4 6 8 10 12 14 16

# of the noise hit



Run 52 - Noise hit map

Criteria :

1. One good track at chip 8 or 21 The distribution is not uniform
2. Size of the cluster ==
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Run 52 - Noise hit map

Criteria :

1. One good track at chip 8 or 21 The distribution is not uniform
2. Size of the cluster ==
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Noise level estimation - Method 2, remove multi-tracks

Alignment correction : only chip 8 and 21
Can be more correct

Residual tolerance : same (same as chip 8)

Criteria :
1. One good track at chip 8 or 21
2. Remove rest of good tracks in this event (2nd, 3rd, ...)
e Good track definition : residual < 0.1374 mm (Run 52)
3. For the remaining clusters, the size of the cluster == 1

In the example :
9 clusters = 2 good tracks
3 noise hits
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Run 52 - remove multi-tracks, N tracks dist.

Alignment correction : only chip 8 and 21 Number of tracks in event

Can be more correct ]
g 10 § Entries 54432
Ll - Mean 1.008
B Std Dev  0.09422
1045—
1035—
Have a good track at chip 8, in the first place. ]
1025—
10:III|IIII|IIIIIIII|IIII|IIIIIIII|IIII|IIII|IIII
-2 -1 0 1 2 3 4 5 6 7 8
N track
Event ID Layer  Chip Channel ADC BCO full

*

N
*

File : run52_no_clone.root
One of the 3-good-tracks event

Layer O : 3 clusters
Layer 1 : 3 clusters
Layer 2 : 3 clusters

* ¥ X X X K K X X X X W

*
*
*
*
*
*
*
*
*
*
*
*

* ¥ ¥ X K ¥ X O K ¥ ¥
* % ¥ X ¥ K X X K ¥ ¥ *
N OE N O RGERG R W)

* ¥ ¥ ¥ ¥ ¥ ¥ ¥ *

00 00 0O 0O 0O 0O 0O DO 0O

* X K K X X % % 0*

* ¥ ¥ ¥ ¥ ¥ * ¥ *
SNPWNPNONWN
*****Q******
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Run 52 - remove multi-tracks, noise level

(tracks removal) Run52, noise level, chip 8, layer combined

> E
..‘E'. = Entries 54432
L B Mean 0.2237
B Std Dev  0.6311
1O4§
103§
15.6% of the events have at least [
.y . . 102
one additional hit (cluster size == 1) -
besides the good track. :
10
1=
:lllll\\\‘\\\‘\\\‘\\\‘\\\‘\1}111}111'1
-2 0 2 4 6 8 10 12 14 16
# of the noise hit
(tracks removal) Run52, noise level, chip 8, layer O (tracks removal) Run52, noise level, chip 8, layer 1
> E > =
..E E Entries 54432 ..E. o Entries 54432
L C Mean 0.05028 L B Mean 0.05616
= StdDev  0.2411 o StdDev  0.2559
10°E 10
10°E 10°E
10°E 10°E
10; 105—
1= 1=
:lllll\\\‘\\\ \lllllllllllllllllllll :lllll\\\‘\\\‘\\\lllllllllllllllllllll
-2 0 2 4 6 8 10 12 14 16 -2 0 2 4 6 8 10 12 14 16
# of the noise hit # of the noise hit
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Entry
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(tracks removal) Run52, noise level, chip 8, layer 2

Entries
Mean
Std Dev

54432
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Run 52 - remove multi-tracks, noise hit map

Criteria :
1. One good track at chip 8 or 21
2. Remove rest of good tracks in this event (2nd, 3rd, ...)
* Good track definition : residual < 0.1374 mm (Run 52)
3. For the remaining clusters, the size of the cluster == 1
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Run 52 - remove multi-tracks, noise hit map

Criteria :
1. One good track at chip 8 or 21
2. Remove rest of good tracks in this event (2nd, 3rd, ...)
* Good track definition : residual < 0.1374 mm (Run 52)
3. For the remaining clusters, the size of the cluster == 1
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Noise level estimation - Method 3, remove multi-tracks

Residual tolerance : same (same as chip 8)

Criteria :
1. Remove all good tracks in this event (1st, 2nd, 3rd, ...)

* Good track definition : residual < 0.1374 mm (Run 52)
2. For the remaining clusters, the size of the cluster ==

In the example :
9 clusters — 2 good tracks
3 noise hits
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Layer-1 alignment, universal correction

The function of the layer-1 alignment correction
Z Type A sensor : from Run 52
Type B sensor : from Run 33 (Due to low statistic at sensor B of run 52)

Run 33

Beam spot is in sensor B
X ———
Run 52 Run 89

run52, chip dependency of alignment run89, chip dependency of alignment run33, chip dependency of alignment
Error bar : fit gaussian width Alignment on layer-1 0.44 Error bar : fit gaussian width Alignment on layer-1 Error bar : fit gaussian width Alignment on layer-1

—_ 044_ —_ . — — I
€ C Fitting : Y = -0.030X + 0.534 t data € - Fitting : Y = -0.028X + 0.572 $ data £ - Fitting : Y = -0.037X + 0.540 $ data
E 4o —fitting E 042 —fitting = 0.55- — fitting
= = = - g U990
(0] - (0] I (0]
(<)) i o = o |
s 038 © 038 S 05
S C S = S -
£ 0361 2 0.36— S B
c - c [ ] [
2 0a4f S oaaf s
£ 034F E O £ o045

0.32— 0.32— B ®

0.3 0.3 b

0.28 0.28— B

0.26[— 0.26[— 0as

0.24 0.241— C

022*_IIII I IIIII I I IIII 0'227_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 0_37IIIIIIIIIIIIIIIIIIIIIIIIIIII I

6 6.5 7 7.5 8 8.5 9 8 8.5 9 9.5 10 10.5 11 2 25 3 3.5 4 4.5 5
Chip ID Chip ID Chip ID

Sensor A Sensor B
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50

Run 52 - method 3

Hit map, module ID : 1

(multrack) Number of tracks in event (multrack) Number of tracks, chip dependency
P N ) 60000
..E Entries 133386 -
L 5 Mean 1.013 :
10 - Std Dev  0.1208 -
- 50000
40000~
10 i
i 30000
sl -
O 20000
- 10000
10° i
:I 1 11 | 1111 | 1111 1111 | 1111 | 1111 1111 | 1111 | 1111 | 1111 B 11 | | | | | 11 |
-2 -1 0 1 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14
N track Chip ID
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Run 52 - method 3, noise level

(mul-track removal) Run52, noise level, layer combined

- -
..‘E'. 5 Entries 133386
o 10 g Mean 0.2256
u StdDev  0.6267
10* =
10°

15.83% of the events have at least
one additional hit (cluster size == 1) 1
besides at least one good track.

10
1=
:1 | Ll 111 ‘ 111 ‘ L1 ‘ 111 ‘ 111 ‘ L1 Ll l Ll | L
-2 0 2 4 6 8 10 12 1 16
# of the noise hit
(mul-track removal) Run52, noise level, layer 0 (mul-track removal) Run52, noise level, layer 1 (mul-track removal) Run52, noise level, layer 2
P F e - e
..E 5 Entries 133386 ..E. 5 Entries 133386 .E 5 Entries 133386
w107 Mean  0.05122 w 10°g Mean  0.05801 w 107 Mean 01164
E Std Dev 0.2436 E Std Dev 0.2598 - Std Dev 0.3525
104 ? 104 ? 104 ?
I B i
10 % 10° = 10° =
10°E i i
= 10°E 107
10 - i
E 10 10
1 B B
:lllll\\\‘\\\‘\\\lllllllllllllllllllll 11'111\\\‘\\\‘\\\lllllllllllllllllllll 11'111\\\‘\\\‘\\\lllllllllllllllllllll
-2 0 2 4 6 8 10 12 14 16 -2 0 2 4 6 8 10 12 14 16 -2 0 2 4 6 8 10 12 14 16
# of the noise hit # of the noise hit # of the noise hit
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Run 52 - method 3, noise hit map

Based on the distribution (It’s not uniform), it seems to be not noise. Delta electron ?

The Noise hit and the delta-ray electrons can not be well separated.
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Run 52 - method 3, noise hit map

Based on the distribution (It’s not uniform), it seems to be not noise. Delta electron ?

The Noise hit and the delta-ray electrons can not be well separated.
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Run 52 MC, method 3

] 250
200
150
100

1

12

2 3
(multrack) Number of tracks in event

4

Pure MC, no fake noise hit

5

. Chipia——  Chip17 Chip16 Chip15 Chip14
I ——

Chip5 Chip4 Chip3 Chip2 Chip1

6 —
%’ 1O§ Entries 584691
L E Mean 1
- Std Dev  0.02072
1055—
1045—
1035—
1025—
105—
_IIII|IIII|IIII IIII|IIII|IIII IIII|IIII|IIII|IIII
-2 -1 0 1 2 3 4 5 6 7 8
N track
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Run 52 MC, method 3

2.6% of the events have at least

one additional hit (cluster size == 1)

besides at least one good track.

10°

10*

10°

10?

(mul-track removal) Run52, noise level, layer 0

? Entries 584691
E | Mean  0.009032
B Std Dev 0.09696
; | L1l L1 1 ‘Tl 1 l L1l l L1l l L1l l L1l l L1l l L1l | 1

-2 0 2 4 6 8 10 12 14 16

# of the noise h
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(mul-track removal) Run52, noise level, layer combined

6 —
g 10 E Entries 584691
Ll - Mean 0.03189
1057 StdDev  0.2122
1O4§
10°E
107
10
1=
:lllll\\\‘\\\‘\\\‘\\\lllllllllllllllll
-2 0 2 4 6 8 10 12 14 16
# of the noise hit
(mul-track removal) Run52, noise level, layer 1
6 —
%’ 10 2 - Entries 584691
w E Mean 0.01067
= StdDev  0.1065
10°
10°
10°
10°E
10
Elllll\\\‘\\\11lllllllllllllllllllllll
-2 0 2 4 6 8 10 12 14 16

# of the noise hit
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Entry

10°

10*

10°

10?

10

(mul-track removal) Run52, noise level, layer 2

Entries
Mean
Std Dev

584691
0.01219
0.1141

\\\‘\\\‘\lllllllllllllllllllllll

|
N

0 2 4 6 8 12 14 16

# of the noise hit
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Run 52 MC, method 3

Pure MC, no fake noise hit

Chip16

Chip15

Chip14

Chip3

Chip2

Chip1

1
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Comparison - run52 noise distribution

run52, chip : 8

- noise hit dist
£ = Entries 54432
L - Mean 0.3789
B Std Dev 0.9651
10* =
10° =
10°= &9(/
10 =
1 1 I - 11 I 11 I 11 I 11 I 11 I 11 I 1 1 1 I 1
-2 0 2 4 6 8 10 12 14 1
# of noise cluster in event
(mul-track removal) Run52, noise level, layer combined
6 —
%‘ 10 E Entries 584691
L C Mean 0.03189
5| StdDev  0.2122
10°
10* =
10° £
10°
10
1=
:lllll\\\‘\\\‘\\\‘\\\lllllllllllllllll
-2 0 2 4 6 8 10 12 14 16

# of the noise hit
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Entry

Entry

10*

10°

10?

10

10°

10*

10°

10?

10

Runb52, noise level, chip 8, layer combined

Entries
Mean
Std Dev

54432
0.2422
0.6922

|
N

|
12 14 16
# of the noise hit

0 2 4 6 8 10

(mul-track removal) Run52, noise level, layer combined

Entries
Mean
Std Dev

133386
0.2256
0.6267

lllllllll

|
N

0 2 4 6 8 10 12 14 16

# of the noise hit
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Entry

10*

10°

10?
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(tracks removal) Run52, noise level, chip 8, layer combined

Entries

Mean
Std Dev

54432
0.2237
0.6311

lllllllllll

|
N

0 2 4 6 8 10 12 14 16

# of the noise hit
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Comparison - cluster size distribution

Run52, cluster size, all clusters, layer : 0

..E B Entries 188490
w 10° Run 52 Mean 1.344
E Std Dev 0.7429
104§
103§
102§
10§
71'111}1\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\l\
-2 0 2 4 6 8 10 12 14 16
Cluster size
Run61, cluster size, all clusters, layer : 0
> -
"E - Entries 60491
L o Run 61 Mean 1.744
B Std Dev  0.7512
104§ . .
g vertical rotation :
R~
102§
10
1 1 | L1l l 1 | ‘ 11| ‘ 1 1 1 ‘ 1 1 1 ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 | |

|
\V]
o

2 4 6 8 10 12 14 16
Cluster size
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Entry

Entry

10*

10°

10?

10

10*

10°

10?

10

All clusters

Run52, cluster size, all clusters, layer : 1

Entries

Mean
Std Dev

Run 52

188512

1.343

0.7496

0 2 4 6 8 10 12 14 16
Cluster size

Run61, cluster size, all clusters, layer : 1

Entries
Mean
Std Dev

64271
1.77
0.828

|
N

o

2 4 6 8 10 12 14 16
Cluster size
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Entry

Entry

10*

10°

10?

10

10*

10°

10?

10

Run52, cluster size, all clusters, layer : 2

Entries
Mean
Std Dev

Run 52

196643

1.318
0.7343

|
N

o

2 4 6 8 10 12 14 16
Cluster size

Run61, cluster size, all clusters, layer : 2

B Entries 45799
B Mean 1.669
- R un 6 1 StdDev 079
C L | Ll l L | ‘ 1 1 1 ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 ‘ 11| ‘ 111 | |
-2 0 2 4 6 8 10 12 14 16
Cluster size
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Summary

* The 3 new methods of extracting the noise distribution were applied.
 New added cut : cluster size has to be 1.
* The noise hit and the delta-ray electron can not be well separated.

* The cluster size distribution of the tilted run (run 61) is wider than the
normal run.

e Todo:

» Take the ADC information into account, trying to have a better
suppression on the delta-ray electron.

 Compare different runs

* Feed the noise level information to the efficiency calculation.
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Noise level estimation

SPHENIX INTT

Try estimate the noise dist. by data

U25
U224

Ul3

Beam

Good track

Only check the good track events
In the example, total cluster : 7

Cheng-Wei Shih (NCUHEP, Taiwan)
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Runb52, table of run parameters

Run chip alignment alignment layer | window size
Run 52 6 -0.3620 1 0.3304
Run 52 14 -0.3178 1 0.2774
Run 52 8 -0.2908 1 0.1374
Run 52 9 -2.629E-01 1 0.1364
SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan)
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Runb52, detection efficiency

Runb2 U6 Rund2 U7

run file : run5Z_no_clone_filter_all_i1nt_1000_chip_6 run file : runSZ_no_clone_filter_all_int_100@_chip_7
layer 3 final counting : layer 3 final counting :

N_HHH : 3798 N_HHH : 16660

N_LHH : 37 N_LHH : &3

N_HLH : 46 N_HLH : 187

N_HHL = 458 N_HHL : 1&6

N_LLL = 1?52 N_LLL 4334

99.@352@ +0.15736 -0.18504 99. 62327 +0.04727 -0.05358
08.80333 +0.17503 -0.20230 99.36184 +0. 06144 -0.0670l
89.23872 +0.47732 -0.4%9671 . +0. @8@50 -0.08657

3-layers 1C1 3 resul ts=

Runb2 U8 Rund2 U9

run file : runSZ_no_clone_filter_all_int_1000_chip_8 run file : run>Z_no_clone_filter_all_int_100@_chip_9
layer 3 final counting : layer 3 final counting :

N_HHH : 54432 N_HHH : 54018

N_LHH : 150 N_LHH : 95

N_HLH : 217 N_HLH : 131

N_HHL : 550 N_HHL : 829

N_LLL 11633 :

efficiency resul ts efficiency resul ts
99.(2518 +0.02239 -0.02428 . +0.01797 -0.01920
99.60292 +0. 02689 -0.02877 99, 75807 +0.02109 -0.02301

98.9996? +0. @4245 -0.04427 98. 48852 +0.05211 -0.05391
efficiency results
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Run52, alignment distributions of 4 chips

Run52, U6
aaa
300 - Entries 1471
- _ o Mean  0.3698
~  Mean:0.3620, Width : 0.0613 Std Dev  0.1535
250—
200
150—
- ¥l
100/—
50—
0_:|||:||L:||||||.-|m|||||1|||1| I"J“-'Lm_Lcn_t.D.u:g
1 08 -06 -04 -02 0 02 04 06 08 1
Run52, U8
_ aaa
12000/ ‘ Voan. 02615
— o ean .
[ Mean :0.2908, Width : 0.0324 Doy G.0E217
10000—
8000—
6000—
4000—
2000|—
0_...|...1...1...|...|., T TR
1 08 -06 -04 -02 0 02 04 06 08 1

Run52, U7
aaa
C _ Entries 11662
- —_ Mean 0.322
3000 Mean: 0.3178, Width : 0.0337 SviDey  D07258
2500(—
2000(— \
1500{—
1000—
500—
0 L 1 1 1 I 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 l 1 1 . 1 1 1 ke _1 1 1 1 I 1 1 1
1 08 -06 -04 -02 0 02 04 06 08 1
Run52, U9
aaa
14000 __ Entries 42258
- N Mean 0.2639
- Mean:0.2629, Widih : 00316 St Doy 0.0456
12000|—
10000—
8000—
6000—
4000—
2000—
0 _l 1 1 I 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 I 1 i I 1 1 1 1 1 I 1 1 1 I 1 1 1

—_

-08 -06 -04 -02 0 0.2 0.4 0.6 0.8

1
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250
200

150
100
50

These 4 chips were checked.

run52, chip dependency of alignment
Error bar : fit gaussian width Alignment on layer-1
£ OME Fitting : Y = -0.030X + 0.534 $ data
\E/ 0.42— T . — fitting Low statistic
go";; Run ID | effi. LO (%) | effi. L1 (%) | effi. L2 (%)
= 036t 52, U6 | 99.047015 | 98.807038 | 89.24%07%
€ 034
ot \ 52, U7 | 99.621002 | 99.367005 | 98.901508
03 52, US | 99.737002 | 99.60%2% | 99.00755
0.28[—
025 52, U9 | 99.827002 | 99761092 | 98497005
0.24—
022:_I | | | I I | | | I I | | 11 1 1 | | I I | | | I I | | | I I | | 11
6 6.5 7 7.5 8 8.5 9
Chip ID
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Run 89

250
200
150
100

50

3 4

These 4 chips were checked.

5

Hit map, module ID : 1

run89, chip dependency of alignment

Error bar : fit gaussian width Alignment on layer-1

0.44
0.42

0.4
0.38
0.36

Amount of alignment (mm)
@

'|"'|"'|"'|"'|"'|"'|7'|"'|"'|'"|"'

0.34
0.32
0.3

0.28
0.26
0.24
0.22

/

Fitting : Y =-0.028X + 0.572

¢ data
— fitting

Run ID | effi. LO (%) | effi. L1 (%) | effi. L2 (%)
89, U8 | 98.697%17 | 99.10t01% | 97.7610-22
89, U9 | 99.3710:0% | 995709 | 98.801008
89, U10 | 99.621%02 | 9978+0:02 | 9916109
89, U1l | 99.581503 | 99.827005 | 98.917902

8

8.5 9 9.5 10 10.5

11
Chip ID

SPHENIX INTT
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Run89, table of run parameters

Run chip alignment alignment layer | window size
Run 89 8 -0.3542 1 0.3316
Run 89 9 -0.3125 1 0.2824
Run 89 10 -0.2850 1 0.149
Run 89 11 -0.2608 1 0.1444
SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan)
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Run89, detection efficiency

run file : run89_no_clone_filter_all_int_1000_chip_8
layer 3 final counting :

N_HHH = 453!

N_LHH : 60

N_HLH : 41

N_HHL : 104

N_LLL : 2736

98.09310 +0.16741 -0.12000
99.10324 +0.13903 -0.16220
Q7. 75620 +0.21765

run file : run89_no_clone_filter_all_int_1000 _chip_10
layer 3 final counting :

N_HHH : 62502

N_LHH : 238

N_HLH : 136

N_HHL : 531

N_LLL : 19361

====3-layers efficiency results
99.62066 +0.02453 -0.02616
99.78288 +0.01858 -0.02024
99.15758 +0.03641 -0.03800
====3-layers efficiency results

run file :
layer 3
N_HHH =

run file :

20866

+0.05471
+0.04536
+0.07501

layer 2 final counting :

N_HHH :

N_LHH

N_HHL

45448

: 197
N_HLH
: 501
N_LLL

3-layers

81
16869
+0.03028

+0.01971
+0. 04845

SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan)

run82_no_clone_filter_all_1int_1000_ch1p_9
final counting :

-0.05961
_0.05034
-0.07978

run892_no_clone_filter_all_int_100@0_chip_11

-0.03253
-0.02202
-0.05063
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Run89, alignment distributions of 4 chips

Run89, chip : 8 Run89, chip : 9
aaa aaa
260 — _ Entries 1443 ~ Entries 9622
N ) o Mean 0.3617 C ) . Mean 0.315
T Mean :0.3542, Width : 0.0669 Std Dev 01748 o500l Mean :0.3125, Width : 0.0358 StdDev 008143
200 Z
- 2000(—
150 — N
-~ 1500—
- g C
100~ 1000—
50_— 500__
0‘...|.H.|*h.4.h.|...1h T [ ol Lo b b b b A R R
-1 -08 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1 -1 -08 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1
Run89, U10 Run89, chip : 11
aaa _ aaa
-y _ Entries 29816 2000 - _ Entries 20130
9000 . S Mean 0.2863 - . —_ Mean 0.262
= Mean:0.2850, Width : 0.0328 StdDev  0.05551 —  Mean: 0.2608, Width : 0.0312 StdDev  0.05316
8000:— 6000_—
7000 C
- 5000 —
6000 -
4000 3000—
3000— -
- 2000—
2000 -
= 1000[—
1000 C
0:I 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 - 1 1 1 1 1 1 l 1 1 1 I 1 1 1 0:l 1 1 I L 1 L I 1 1 1 I L L 1 I il 1 il ] il I 1 1 il 1 il I L L L | 1 1 1
=1 -08 -06 -04 -02 0 0.2 0.4 0.6 0.8 1 -1 -08 -06 -04 -02 0 0.2 0.4 0.6 0.8 1
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Run 33 check

camac_adc[0]

camac_adc[1]

camac_adc|[2]

h
25000 Entrie: o 37210 = Entries temp37210 5000— Entrie: tempe.721o
N Mean 3.346 2200 Mean 284.3 N Mean 344.9
B StdDev 0494 ,o00F StdDev  27.77 - StdDev  29.03
20000(— 1800 %_ 4000
- Set range: 1e00E Set range : - Setrange:
15000 — 1400 3000[—
- -1~50 12001 250 ~ 400 - 300 ~ 500
10000 1000 2000/
B 800— -
] 600 i_ 1000
5000 — 400 ;— B
L 200 ;— [~ | | |
T I T R T Sy T U R X 0 100 200 camac_adc(2]
camac_adc(0] camac_adc[1] =
Length$(chip_id) Length$(chip_id) {Entry$ < 3250}
htemp htemp
S000== Enties 37210 = Entries 3250
— Mean 16.28 350 — Mean 22.51
- Std Dev 6.839 — . Std Dev 5.841
2500/ L - Number of hit jn gne camac
- Number of hit in one e DG ;
u - even
2000 camac TDC event -
— 250—
1500__ 2003— Cut : eID < 3250
- 150/
1000— -
- 100—
500— -
- 50—
0_lllllllllllllll|1 llllllllllllll 0:1 llllllllllllllIllllllllllllll l_ll—l_l_ll
0 10 20 30 40 50 60 0 5 10 15 20 25 30 35 40 45
Length$(chip_id) Length$(chip_id)
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Run 33 check

# of hit of each BCO event

cut : elD < 3250 # of hit of each BCO event

= - — Entries 216262
E 1 — —
B ntries 8599 90000 Mean 2.789
5000— Mean 3.918 — Std D 2.249
- Std Dev 23 — ev :
- 80000 —
4000— 70000
B 60000—
3000— 50000 —
B 40000—
2000 — —
- 30000
B 20000—
1000— —
— 10000—
- o ot ' |
° 20 0 15 20
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Run 33 check

a Pt map mohieS

Hit map

fle Et Yew QOptons Tools

e Eot Yew Qptons JTools

)

e £t Yeow Qptons Joos

250
200
150
100

50

%

250
200
150
100

50

%

250
200
150
100
S0
0

0

elD > 3250

SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan)
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Run 33, alighment dependency

run33, chip dependency of alignment

Error bar : fit gaussian width Alignment on layer-1

€ - Fitting : Y = -0.037X + 0.540 $ data
£ 0.55— — fitting
T UYL
()
E —
C —
k=] -
© 0.5
- N
E |
3 —
(@] -
<EE 0.45\
- ¢
0.4
0.35—
0.3_ | | | I | | 1 1 1 1 | | I I | | | I I | | | I | | | I | | 1 1
2 2.5 3 3.5 4 4.5 5
Chip ID

Hit map, module ID : 1

250
200

150
100
50
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Run 33 - alignment, layer 1

chip 5
aaa
— _ Entries 36241
10000— Mean : 0.3568, Width : 0.0341 g&a{;ev oodggég
8000|—
6000—
4000(—
2000—
O_I 1 1 | 1 1 L I L L 1 | 1 1 L I 1 L 1 | 1 L L J}l 1 l 1 I L L 1 | 1 1 L
-1 . . 0 0.4 . 0.8 1
chip 3
_ aaa
= _ Entries 1693
350:_ Mean : 0.4329, Width : 0.0516 “sAtZaBeV 8 ?24?;
300{—
250—
200:— !
150{—
100—
50—
O:IIIIIII|IIII.LII|IIIIII_I ||111 1
-1 -0.8 0 0.4 0.8 1
SPHENIX INTT

4500

4000

3500

3000

2500

2000

1500

1000

500

90

80

70

60

50

40

30

20

10
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chip 4
aaa
= _ Entries 14132
- o Mean 0.3891
E Mean : 0.3885, Width : 0.0342 Std Dev 0.0637
:1 e v o b b by by d i Jdoo
1 0 0.4 0.6 0.8 1
chip 2
aaa
— _ Entries 562
— o Mean 0.4653
:_ Mean : 0.4661, Width : 0.0927 Std Dev 0.1748
- /1
;l PAPETIRN TSR SR N Yoy ey o PETR PR I B In=aF=Tr=n
1 0 0.4 0.6 0.8 1




Run 61 check

camac_adc[0]

camac_adc[1]

camac_adc|[2]

htemp htemp htemp
E Entries 1283 C Entries 1283 C Entries 1283
- Mean 3.408 | 700~ Mean 152.6 70— Mean 343.1
700 — Std Dev_ 0.4931 - Std Dev_ 0.5033 = Std Dev  33.44
= 600— 60—
600{— C -
wE Set range 00— S0~ Set range :
o 1 509 : wESet range : sof- 300 ~ 450
— —-— ~ — —
= - ~ -
F wE151 ~ 154.1 i
200 f— 2001— 20~
100— 100{— 10—
0:1 11 | I 1 1 1 1 I 1111 l 11 11 11 1 1 I | I l 11 1 1 l 11 1 1 :l 111 l 11 11 I 111 1 I 1111 1111 I 1111 l 1111 l 11 1 1 S S S S S I S S S O:I ol | fall "I 1 | 1 1 1 1 | 1 1 1 1 I 1 1 IJ]HUJ-L“\I_HI'\HI mOon I full 1
1 15 2 25 3 35 4 45 5 P50 1505 151 1515 152 1525 153 1535 154 1545 155 250 300 350 400 450 500
camac_adc(0] camac_adc[1] camac_adc[2]
camac_tdc[3] Length$(chan_id)
htemp htemp
C Entries 1283 B Entries 1283
- Mean  817.1| 120 Mean 2433
30— StdDev  190.9 B StdDev  72.67
- 100—
25 — B
- 80—
20 — B
C 60—
15 — -
10— o
5 :_ 20 i
_I 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 0 n L b J 1 1 B I 1o 1 = v-l
500 600 700 800 900 1000 1100 0 600 800 1000

camac_tdc[3] Length$(chan_id)
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Run 61 condition

SPHENIX INTT

Run-061: Vertical rotation

Data file
BeamData_20211210-0928_0.dat

Beam

Momentum : 1000 MeV/c
Position: the dark box was moved to south by 3 cm, beam is on chip 10,11, 23, 24|

Setup
H/V B
Vertical 13.7°

Trigger: scinti C only
veto, FEM AD 4 7 AANERun53 & [E U (coincidence input to veto and FEM
are same as run53)

Measurement time

15min

HitMap

.
L
s
i
1%

Cheng-Wei Shih (NCUHEP, Taiwan)
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run52 MC 1 check

e camac_tdc[5]

e camac_adc
e camac_adc

e camac_adc|

SPHENIX INTT

0] : 50 ~ 250
1] : 50 ~ 250
2] : 50 ~ 250

Cheng-Wei Shih (NCUHEP, Taiwan)
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