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' The final situation of Testbeam data

LO, ID : 1
L1,ID: 6

L2,ID:5 Scintillator trigger

same event, elD : 3 Module : layer ID Clock information
e ok ok 3 ok b ok o ok ok o ok o ok ok o ok o ok ok o ok o ok ok sk ok o ok ok sk ok b ok ok ok ok o ok o ok ok o ok o ok ok s ok o ok ok sk ok b ok ok ok ok b ok ok ok ok ke ok o ok ok o ok o ok ok o ok o ok ok sk ok o ok ok ok ok ok ok o ok ok o ok o ok ok o ok o ok ok s ok ofe ok ok s ok e ok ok sk ok b ok o sk ok b ok o ok ok o ok ofe ok ok o ok ofe ok ok ok ok ke ok ok sk ok o ok ok
* Row * Instance * event * module * chip_id * chan_1d * adc * bco * bco_tull *Fcamac_tdec * camac_adc * INTT_ewven *
e e o o ofe s o of b s ok ok b s ok o b sk ok ok e s ok ok e sk ok ok e o ok of s ok ok ofe s ok ok of s ok ok o s ok ok ofe s ok ok o s ok ok b s ok ok b s ok ok e sk ok ok e sk ok ok e o ok ok s ok ok o s ok ok ofe s ok ok ofe s ok ok o s ok ok b s ok ok b sk ok ok ke s ok ok e s ok ok e sk ok ok e ok ok of s ok ok of s ok o of s ok ok o s ok ok ok sk ok ok ke sk ok ok ook
* 3 * @ * -1 * =]+ 11 * 27 * 3 * @ * 4096 * o951 * 167 * 1 *
* 3 * 1 * -1 * o * 11 * 27 * 2 * @ * 4096 * 2159 * 153 * 1 *
* 3 * 2 * o 5 * 10 * 21 * 2 * @ * 4096 * 393 * 372 * 1 *
-1 ¥ = : : 348 068
* 3 * 4 * -1 * o * 11 * 27 * 2 * 12 * 30348 * 2159 * * 1+
* 3 * 5 * -1 * 5 * 10 * 21 * 2 * 12 * 30348 * 2159 * * 1 4
* 3 * o * -1 * 1 * 10 * 74 * 3 * 27 * 45851 * * * 1
Type <(CR> to continue or g to quit ===
* 3 * 7 ¥ -1 * o * 10 * 76 * 4 * 27 * 45851 * * * 1+
* 3 * g * -1 * 5 * 10 * 7l * 2 * 27 * 45851 * * * 1+
* 3 * Q * -1 * 1 * 10 * o4 * 1 * 9] * 3803 * * * 1
* 3 * 10 * -1 * 1 * 10 * o3 * O * 9] * 3803 * * * 1+
* 3 * 11 * -1 * o * 10 * o5 * 2 * 9] * 3803 * * * 14
* 3 * 12 * -1 * 5 * 10 * op * 2 * 9] * 3803 * * * 1+
* 3 * 13 * -1 * 1 * 10 * 11 * 3 * 9] * 15195 * * * 1 4
* 3 * 14 * -1 * o * 10 * 12 * 2 * 9] * 15195 * * * 1
* 3 * 15 * -1 * 5 * 10 * o * 3 * 9] * 15195 * * * 1+
* 3 * 16 * -1 * o * 10 * 13 * O * 9] * 15195 * * * 1+
* 3 * 17 * -1 * o * 10 * 13 * O * 92 * 15196 * * * 1+
* 3 * 18 * -1 * 1 * 23 * 123 * 1 * 74 * 33866 * * * 1
* 3 * 19 * -1 * o * 11 * 117 * 1 * /4 * 33806 * * * 1+
* 3 * 20 * -1 * o * 11 * 118 * 3 * 74 * 33866 * * * 14
* 3 * 21 * -1 * 1 * 10 * o 2 * 77 * 26573 * * * 1 #

Up to 406 hits

Current solution : only the hits from the first clock is studied
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BeamData 20211210-2043 0, Run ?

Only the hits in first BCO group in the trigger event are studied.

* |t seems that only 2 scintillators were used in this run
1 Total event 3960
camac_adc_0 camac_adc_1
2 IN I I _event —= 3886 600r Entries 3960 4000~ ) Entries 3960
3 | N TT_eVe nt —— 1 && DS E 1 3 500} Std Dev 29.52 35005 Std Dev 2.47
C 3000
4 IN I I_event —-—— 1 && DSE2 1 400; 2500é
5 DSE ratio (3+4) / 2 0.10% ooF 2000
1500
camac_tdc 3 % :
1000
1200 C
% § 1001 500
o - -
g 11001 J /\ 056706156 300 850 300 350 400 450" 500 0550 106" 750 206" 250 306 380 400 450500
> ool ﬂ
1000lL
000 H A camac_adc_2 camac_adc_3
900 : H V C Entries 3960 4000p ) Entries 3960
| V \ w0 2
800;_ ﬁ E 3000;
I W J 4001~ C
H L 25001~
700} \ - :
:‘\ 300 2000
600;:_ / M - 1500;
| A ﬁ 2001~ -
500~ - 1000~
C 100? r
111 | L 11 | (I | L 11 | L 11 | L 11 | L 11 | L 11 | L 11 | 111 | L 11 : 500;
0O 20 40 60 80 100 120 140 160 180 200 T T L ST
event ID O0 50 100 150 200 250 300 350 400 450 500 00 50 100 150 200 250 300 350 400 450 500

Camac system seems to be functioning
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J BeamData_20211210-2043_0, Run ?

Only the hits in first BCO group in the trigger event are studied.
event_hit_hist, DSE == 0, all

: Entries 3956
1200 Mean 3.931
= StdDev  1.716
1000
800—
600—
400—
200— = — WTIT
07 | | ‘ | | ‘ | | ‘ | | | ‘ | | | |
0 2 4 6 8 10
Module ID order 1, 6, 5 L
» ) event_hit_hist, DSE == 0, 1
- Entries 3956
2500 Mean 1.39
i StdDev  1.029
2000—
1500
1000
500
07 | | ‘ | | | ‘ | [ T £ + 1 Il l 1 | 1
0 2 4 6 8 10
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event_hit_hist, DSE == 0, 10
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event_hit_hist, DSE == 0, 12
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| BeambData_20211210-2043_0, Run ?

the chosen chip (slot) ID Hit map, no cut
)

1600 N Entries 3562 i s

: Mean 9.675
1400— StdDev  1.729
12001
1000 i
800
600
400~ i
200~

O_ | I | | | | | ;ﬁ | | | | | | | | | | | I — |
2 4 6 8 10 12 14
chip (slot) ID
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I BeamData_20211210-2043_0, Run ?

 (camac_adc range cut) * 2 + camac_tdc3 range cut

e DSE ==

e INTT_event ==

e Allow multi-clusters

e Allow multi-hits to form a cluster (position)

 ADC setting : 15, 30, 60, 90, 120, 150, 180, 210 (Takashi’s
setting, | guess )

e Module ID order:1,6,5

e Tracking window cut (X) : should be at same chip (slot)

e Tracking window cut (Y) : £ 5 * INTT strip (5 * 78 um)

N_HHH : Zo77
N_LHH : 24
N_HLH : 98
N_HHL : 417
Before position correction N_LLL - 34*9
| : 90 11144 %
[ 11 : 96.406847 %
| : 86 542 B %
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J BeamData_20211210-2043_0, Run ?

3 hit PLC : 0-0, elD : 4 ,chip : 9, position :-5.107, -4.891, -5.203

g 10[
S C
- 8
c B
=) - fit result : Y = -0.0480 X + -5.0190
=  6[=2:0.05, NDF : 1, y2/NDF : 0.0465
o =
P .
o L
o
_2}
_4}
—6}
—8}
_10: | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
-1 0 1 2 3 4 5
Layer ID
layerQ Y axis residual
- _ Entries 2815
B Mean -0.09453 800
i Std Dev  0.05005
- 700
B 600
- 500
B 400
B 300
i 200
B 100
7IIII|II_I_I IIII|III III_I_IIIII|IIII|IIII

-0.5 -04 -03 -02 -01 0O 01 02 03 04 05
residual (mm)
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Before position correction

layer1 Y axis residual

Entries 2815
Mean 0.1861
Std Dev  0.0736

IIII|I_II_I|III_II—|_I—|||—l IIII|IIIII

-05 -04 -03 -02 -0 0 01 02 03 04 05

residual (mm)
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layer2 Y axis residual
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J BeamData_20211210-2043_0, Run ?

3 hit PLC : 0-0, elD : 4 ,chip : 9, position :-5.107, -5.187, -5.203

After position correction

Position correction : -295.8 um in Y axis at |1
11 {111=0 && fabs(l1)<1}

€ 101
€ N
= 8
c C
=) - fit result : Y = -0.0480 X +-5.1176
< 62 0.00, NDF : 1, x?/NDF : 0.0007
B4
o L
o
_2}
_4}
—6}
—8}
_10: I I ‘ I I | ‘ I I | ‘ I I | ‘ I I | ‘ I I |
-1 0 1 2 3 4 5
Layer ID
layerQ Y axis residual
- _ Entries 2815
: Mean 0.0002068 800
| Std Dev 0.05013
B 700
B i 600
- 500
N 400
- 300
- 200
i 100
7I_III|IIII|IIII|—I—I IIII|II IJIIIIJIIII'IIII
-05 -04 -03-02-01 0 01 02 03 04 05
residual (mm)
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htemp
~ Entries 1172
300 — Mean  0.2958
- Std Dev  0.09118
250—
200—
150{—
100[—
50—
O_I 1 A | I | 1 1 I 1 1 1 l 1 1 I 1o I 1 1 1 I
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
I1 correction (mm)
layer1 Y axis residual layer2 Y axis residual
E _ Entries 2815 1200— _ Entries 2815
C Mean  -0.0005035 B Mean  0.0002068
C StdDev  0.06987 i StdDev  0.05013
— 1000(—
- 2 800 r
C 600—
; 400
E 200
:Illlll—l_llJ_lll_lJ IIII|IIII I I—IIIJIII 7I_III|IIII|III||—I—I IIII|II IJIIIIJIIII'IIII

-05 -04 -03 -02 -0.1 O

0.1 02 03 04 05

residual (mm)

-05 -04 -03 -02 -0.1 0 OA1
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'BeamData 20211210-2043_0, Run ?

Before posmon correction "i After posmon correction

= - < ~— = - < ¥ = = e 52l =Nt 0 @ 52l g 2 0 @ 52l g < Sy ) v @ 52l g 2 - @ 52

=B § '\ HHH : 2677 4 N_HHH : 2714

SERE | HH : 24 & MN_LHH : 29

% 3 N_HLH : 98 - N_HLH : &7

O N_HHL : 417 o N_HHL : 413

© N_LLL = 346 - N_LLL : 219

=5 3-layers Ul ts 3-layers y resul ts

@) 1@ : 99,11144 % : 98.947276 %

G | 11 : 96.46847 % ? 1 : 96.89397 %

=3 : 86.52230 % t 1 86.79245 %

; 3-layers 1C1 sul ts yer: 1clency resul ts
| . ‘ . , - ‘ - . - -
@ N_HHH @ 1418 {

R LHH : 13 g N_LHH @ 18

CER W N _HLH : 51 @ N_HLH : 46

% @ N_HHL : 250 @ MN_HHL @ 247

g N_ LLL : 16@ i N_LLL : 143

= : 99.09154 % : : 98.76374 %

; 1 90.52825 % 1 : 96.9@@2? %

: 85.01199 % ! ; £5.34125

adcO cut : In one event, if there is one hit whose adc is 0, this event will be excluded
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' Why the efficiency of 12 is bad ?

Here shows some events whose event profile is 110 (I2 no hit)
Seems that the chip_id of some hits are misidentified.

ofe ok ok ok of of ok o ok ok ok ok ok ok o o o o o o o o o ke o e ke e e b ok b b b ok ok ok ok ok ok ok ok ok ok ok ok ok sk sk ok ok sk sk sk o o o o e e e e e ke b obe ok ok ok ok ok ok ok ok ok ok ok ok ok sk sk ok ok ok sk o o o o o o ke ke ke ke ke b b ok b of ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o o o o o ke ke ke o e ke ok ok ok ok ok ok ok ok ok

* Row * Instance * camac_adc * camac_tdc *¥ INTT_ewven * module * chip_id * chan_i1d * adc * nele * DSE * elD *
kbbb kkckkkdkkkkkckkk kb kkkkkk kb ok kkckkk kb ok kkkkk bk kkkckk kb kkkckkdk kb kkkckkdkk kol Fokckdkdkkkkkckk kb kkkkckkdk bk kkkckkk kb kkkckkk kb kkkckkk kb kkkkkk kb kkkkckkdk bk kkkkkdk ok
* o * O * 185 * 055 * 1 * 1 * 11 * 126 * 4 * 4 * O * o *
* o * 1 #* 154 * Z21ol * 1 * o * 11 * 126 * 4 * 4 * B * o *
* o * Z ¥ 354 * 305 * 1 * 5 * 10 * 119 * B * 4 * B * o *
* o * 3 * 137 * 740 * 1 * 5 * 10 * 120 * 4 * 4 * B * o *
* 6 * 4 * * 216@ * 1 * 3 * * * 4 * @ * 6 *
* 6 * g * * 2160 * 1 * * * * * 4 * Q * 6 *
o 3 ok o ok o ok ok o ok o ok ok o ok e ok ok ok ok ok ok ok ok ok o ok o ok ok o ok o ok ok o ok o ok ok ok ok o ok ok ok ok ke ok ok ok ok o ok o ok ok o ok o ok ok o ok ok ok ok ok ok b sk ok ok ok ok ok ok ok ke ok ok ok e e ok o ok ok o ok o ok ok ok ok o ok ok ok ok ofe ok ok ok ok ke ok o ok ok o ok o ok ok o ok ofe ok ok ok ok o ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok e sk ok
==> 0 selected entries

e e e 3 3 o o of o o o o o o o ok of o o o o o o ok ok of o o o o o ok ok ok of o o o o o o ok ok o o o o o o ok ok ok of o o o o o ok ok ok o ok ok ok o o ok ok ok o ok ok ok o ok ok ok ok ok o o e e ok ok ok of o o o o o o o ok of o ok o ok o ok ok ok of o o o o o ok ok ok o o o o o ok ok ok ok ok o o ok ok ok ok ok ok ok ok ok sk sk kR R R ok
* Row  * Instance * camac_adc * camac_tdc * INTT_ewen * module * | chip_id ¥ chan_1d * adc * nele * DSE * elD *
e o o o o o of oF o oF o o o o o o o 3 o o o o ok ok ke ke ok ok ok o o o o o o o o o o oF oF oF o o o o o o o o o o o o o o ok ke ke ke ke ok ok ok ok ok ok ok ok o e ok ok ok of ok o ok ok ok ok oK o o o o o o o ke ke ke ke ke ok ok ok ok o ok o ok ok ok o o o of o oF o o o o o o o o o o o o o o ok ok ok ok ok ok o o o o o o o ok o o
* 7 * B * 141 * 950 * 1 * 1 * 10 * 84 * Z ¥ 3 * B * 7 ¥
* 7 * 1 * 153 * 2160 * 1 * o * 10 * 87 * 5 * 3 * B * 7 *
* 7 * Z * 342 * 305 * 1 * 5 * O 82 * 1 * 3 * 0 * 7 *
* 7 3 * 137 * 668 * 1 * * * * * 3k Q * 7 ok
* 7 ¥ 4 * * 2160 * 1 * * * * * 3k @ * 7k
* 7 g * * 2160 * 1 * * * * * 3 * P * 7k
kbbb kkckkkdkkkkkckkk kb kkkkkk kb ok kkckkk kb ok kkkkk bk kkkckk kb kkkckkdk kb kkkckkdkk kol Fokckdkdkkkkkckk kb kkkkckkdk bk kkkckkk kb kkkckkk kb kkkckkk kb kkkkkk kb kkkkckkdk bk kkkkkdk ok

==> b selected entries
o o ok o ok o ok ok o ok o ok ok o ok b ok ok ok ok b ok ok ok ok ok ok o ok ok o ok o ok ok o ok ofe ok ok ok ok e ok ok sk ok b ok ok ok ok ke ok o ok ok o ok ofe ok ok o ok ofe ok ok sk ok e sk ok ok ke ok ok ok ok ke ok ok sk e e ok o ok ok o ok o ok ok sk ok ofe ok ok ok ok ofe ok ok ok ok ke ok o ok ok o ok o ok ok o ok ofe ok ok sk ok ok ok ok ok ok ok ok ok ok ok ke ok ok sk ok sk sk e sk ok

* Row * Instance * camac_adc * camac_tdc *¥ INTT_ewven * module * chip_id * chan_i1d * adc * nele * DSE * elD *
e ok ke ok 3 ok ok o ok o ok o ok ok o ok e ok o ok ok ok ok e ok o ok ok ok ok o ok ok ok ok ok ok o ok e ok ok ok ok o ok e ok o ok ok ok ok o ok ok ok ok ok ok o ok ke ok ok ok ok ok ok e ok ok e ok ok ok o ok ke ok ok ok ok e ok ok ok ok ok ok ok ok b ok o ok ok ok ok e ok o ok ok ok ok o ok ke ok ok ok sk o ok ke ok ok ok ok ok ok o ok o ok ok ok ok ofe ok ok ok ok ok ok ok ok e ok ok ok ok
* 12 * @ * 132 * 054 * 1 * 1 * 11 #* 56 * 2 * 3 * @ * 12 *
* 12 * 1 * 153 * 2160 * 1 * o * 11 * 58 * 3 * 3 * @ * 12 *
* 12 * Z * 333 * 304 * 1 * 5 * 10 * 53 * 2 * 3 * B * 12 *
* 12 * 3 * 136 * i 1 * * * * * 3 * B * 12 *
* 12 * 4 * * 216@ * 1 * * * * * 3 * @ * 12 *
% 12 * 5 * * 216@ % 1 * * + * % 3 * @ * 12 *
o o ok o ok o ok ok o ok o ok ok o ok b ok ok ok ok b ok ok ok ok ok ok o ok ok o ok o ok ok o ok ofe ok ok ok ok e ok ok sk ok b ok ok ok ok ke ok o ok ok o ok ofe ok ok o ok ofe ok ok sk ok e sk ok ok ke ok ok ok ok ke ok ok sk e e ok o ok ok o ok o ok ok sk ok ofe ok ok ok ok ofe ok ok ok ok ke ok o ok ok o ok o ok ok o ok ofe ok ok sk ok ok ok ok ok ok ok ok ok ok ok ke ok ok sk ok sk sk e sk ok

SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan)



’ Why the efficiency of 12 is bad ?

o

*

=

1
2

n

SPHENIX INTT

o

camac_tdc

Y position (Unit : mm)

noise track ?

3 hit PLC : 134-0, elD : 157 ,chip : 10, position :-9.961, -10.257, -8.947

10

<
L

- fit result : Y = 0.5070 X + -10.2286
%2 : 0.43, NDF : 1, 2/NDF : 0.4297
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|
N
T ‘ T ‘ 1T ‘ T ‘ T ‘ T ‘ T ‘ UL

L
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I chip_id misidentification issue

Not only happens on |2

module ID 6 : |1

i C fca c * INTT * mc * chip_id * an_1d * a * N * DSE * elD *
EE S S ¥ bk kb bk kkckkd ks kkkk bk kg
* * * * 10 * or * 2 * * * 129 *

118 *
153 2159 11 68 129
11 69 129 *

348 * 393

136 * 543 10 129 3
2159 10
2159

—

129
129
129
129
129

166 °
166
166
166
166
166

N wmMNneE ®
cnonononanan

EE R B

|9 *
l@ *
‘ll:_,] *

I\—_}\ E 3

=

2160 *
305 *
1126 *
2160 *
2160 *

Q *

1
1
1
1
1
1 >
1
1
1
1
1
1 >

cnononononen

N wmN - ®

The data word map from chip to ROC

by | by | by | by | Dye | Do | By | By | By | B | By | By | B, | B, [ B, [ B, | B, | B, | B, | b,
§¥' §§, §§.'¥' o] © ¥ & & <~ S
=/ 3 o o & L L I 2 N I
3/ 35 > ~1 S - < - c < - S/ ~ t~
L/ = & £ L o L L/ L L/ L ] v] N M N ] O @
c IS I Fo) -~ -~ -~ -~ ~— -~ -~ Pl
O 5/ 5/ 5 £ & & & & & & & 2 2 2 o o o o 0
L o o &/ O/ 8§ 8 8§ 8 8 8§ 8 £ .§ £ & £ & .§
o S/ S/Is/=/3 S S S S S 3 5 5 5 5 5 S S o
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' Study of the hit window cut

 With I1 position correction
 Window cut : 0.07*3 (3 * std dev of I1 residual distribution)
e adcO cut : false

layer1 Y axis residual

800 | e oo layer 3 final counting :
7001 N_HHH =

- N_LHH
6001 i N_HLH
500 MN_HHL
4000 |
3000 I 10 : 99.00082 %
200; Il 11 & 98.60171 %

- 1 12 @ 90.73504 %
100~ 2

Ll ol bl

—%.5 -04 -03 -02 -01 0 01 02 03 04 05
residual (mm)

Std DeV :0.069
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' Study of the hit window cut

 With I1 position correction
e adcO cut : false

—~

detection efficiecny (%

detection eff. vs window size

100

(o]
o

96

94

92

90
88
862
_IIII|IIII|IIII|IIII|IIII|II
0 0.1 0.2 0.3 0.4 0.5
window size (mm)
SPHENIX INTT

Reason of the detection eff. of 12
decrease as window size increase
: chip_id misidentification issue

For example :
0 : U1, Chan 10
11 : U1, Chan 13
12 : U2, Chan 10

If window size :
1. 2 * strip width — event profile : 000
2. 4~ strip width — event profile : 110
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” Summary

 Based on current cuts, the efficiency can be up to ~ 99 %
* The alignment algorithm works well, [1 has a + 300 um offset.

* |t seems that some chip_id could be misidentified, | think it is not
because of the data word distortion.

* Todolist:
* Find out the best hit window for the detection efficiency study.
e Study the detection efficiency as function of BCO phase.
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' Note

Based on current situation and for the detection efficiency study, we only focus on the first BCO

group of the trigger event. For the rest BCO group, we neglect them.

So based on this setting, the detection efficiency as function of BCO phase is no longer a constant.

we should see some changes.

what is the gap between each ladder ? (should the actual x position be considered in the analysis)

(chip_id misidentified problem) The sensor detection seems to be very good, but because of the

data-word-distertion,the-detection-efficiency-is-effected.

ava all a -A. (YY) i a
LA \J L Y. V/ TAY

It is not the data word distortion problem because the serial-out signal from chip to User is
shown below. But the chip_id is identified by those independent signal wire. | don’t know the

reason yet.
The data word distortion issue is still possible to happen, but it should only effect on the adc,

chan_id, bco.

o
o
o
o
o
o
:U'
o
o
o
o
o
o

o
o
o

=/ =
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” to do list

* Implementation of actual x position
* find out the best window cut value
e residual calculation, slope correction <-> overall angle
correction
* Detection eff. vs BCO phase

e multi-track ?
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