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1. Misunderstanding and correction
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(Attenuator coefficient 0 ~ 63)

In fact, doubling the gain by using the jumper-change(@)
reduces the corresponding attenuator coeﬁicient(@) by half.

(1) Attenuator coefficients are reduced overall by increasing ADC conversion factor. (especially 63)

(2) The low attenuator coefficient close to zero are increased by

jumper-change (gain doubles)

We thought we could shift the attenuator coefficients higher according to the jumper change.

N%
It was wrong, That is, the gain of (2) is halved.
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The plot of continuous gain heehad

Our purpose for proper calibration (modified plan):

It is to reduce the high attenuator gain ‘exceeding 1’ by doubling the gain of the jumper.

Continuous Gain (log-scale)

Attenuator gain curve
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2. Attenuator coefficient check (reference)
TC hit map
« Sample data : @ 18000 Entries 2328773
exp26 (2022a) £ oo T
o 1
Beam data (Bhabha + Hadron skim) 1:222
Integrated luminosity: 0.6/fb 10000
ADC conversion factor : 5.25 MeV/ADC o
6000
4000{— J
« Total number of channels for attenuator coefficient 63 : 65 20001 { M R |l l‘
C el b b e b
* The number of channels above gain 1 : 47/ 65 K 100 200 300 400 200
TCID

* In barrel*
*  The number of channels for attenuator coefficient 63 : 28

* The number of channels above gain 1:14/ 28
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Top 10 gain (continuous) in barrel e

We set the Top 10 according to the value of the gain.

L e T [
. . . : or3 E] L [or2
Top 10 gain (continuous) out of 28 channels in barrel h d = (e 25 W Be Q =
Jumper change B16 |[B14Q B13 | ) FE3| | B9 | |B7 (] B5 )B4

| |__Ri4RI3 RURILRie RS RTCRE RsU

Coefficient Gain(cont.) CollectorID ShaperID Channel CelllD TCID E:"Gf'dﬁbifé')ﬂ_'i’ml' - = 9 g
1 63 1.2050 11 (B11) 6 1 4073 206 | BE4| | 302
2 63 1.1641 1 (B1) 6 16 4468 86 ) [ L p] :
3 63 1.1533 19 (B19) 6 12 4539 302 w3 :
4 63 1.1167 6 6 5 4054 146 : :
5 63 1.0919 23 6 9 4123 350 (e | 5
6 63 1.0877 13 6 8 4514 230 T Ri6 7| 184 i ¥
7 63 1.0548 5 6 12 4483 134 w 19 : 836 || w1l ®
8 63 1.0509 8 8 15 5504 172 g || BE | B2 | : | BasB1 LJor] |
i | | BE6 FE3 i " B36 | |B2 | FE1| .
9 63 1.0498 22 8 15 5560 340 et e, N | 5=
i R17 R18 ; R2 R1
10 63 1.0485 32 6 13 4160 458 L | ssaRARARKEARAAR - Zad A adad
i [B6 L] Groups (10} 7 H
[ B2B22 PB24 £ L7 B34(( B32 JB30] -
redB23 B25 27 128 FES| B33 | B31| |
"""""""""" J;""R'ié" 1(2011211{2911301%31l
! BET | Rag ' R26| BES | !
! B b ;
, B26 | |B27| |[B28| |[B29 ||FE7] CHOD} st viow
Used data : exp 26 (2022a) | Li . AR W

« Bhabha + hadron skim (0.6 /fb)

« 5.25 ADC conversion factor



TOP 10 TCID 2D plot with Att coef 63 in barrel (cosmic) =]

Data information: TC hit map
(2]
@ 20000
= TCID
e exp 27 cosmic run (2022/Oct.) L 18000 MWW#WW MHMMW Entries 7125458
« 3600k events 16000 Mean 294 8
« 5.25 ADC conversion factor 14000 StdDev 1242
12000
10000
 In barrel 8000
.. 6000
 The number of channels for attenuator coefficient 63 : 36
4000
* The number of channels above gain 1 : 14/ 36 2000
0 1 1 1 I 1 1 L L I L L L L l L L L L l L L L L l L L L
0 100 200 300 400 500

TCID




The result of gain after jumper change

Cell ID 4073 Gain (float) Coefficient

) (TCID 206)
Before 1.2050 63
After 0.6495 56
Cell ID 4468 Gain (float) Coefficient
(TCID 86)
2 Before 1.1641 63
After 0.6376 56
Cell ID 4514 Gain (float) Coefficient
(TCID 230)
3 Before 1.0877 63
After 0.6045 54
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Coefficient old

Entries 8736

Mean 55.06
Std Dev  3.902

Before jumper changed,
# of Coef 63 in barrel: 28
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6638
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Entries

After jumper changed,
# of Coef 63 in barrel: 36
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2D plot “zoom-in” [300ADC : 1.5 GeV] with changed chs

(a) Before jumper change (exp18)
[After cal] TRG_tcid206
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ECLTRG E(ADC)

(b) After jumper change (exp27)
[After cal] TRG_tcid206
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2D plot “zoom-in” [300ADC : 1.5 GeV] with changed chs

(a) Before jumper change (expl18)
[After cal] TRG_tcid230

={60C
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02f L
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0 50 100 150 200 250 300

- We confirmed that the jumper-change works well in test.
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(b) After jumper change (exp27)
[After cal] TRG_tcid230
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Cell ID 4514 Gain (float) Coefficient
(TCID 230)
Before 1.0877 63
After 0.6045 54




3. List of ‘Attenuator coefficient 63’ in barrel for consistency check

Before changing jumper After changing jumper
[e27 local cosmic vs e21 physics] [e27 local cosmic vs e21 physics]
Gain_float .. Coefficient old Gain_float  gain ratio celip Top San_float ~ . o Coefficient old Gain_float  gain ratio « . . .
CellD TCID ~(cosmicy COCMCIENt “(hefore cal)  (beam)  (cosmic/beam) (cosmic) (before cal)  (beam) (cosmic/beam) We have to decide consistently which
1 4073 206 1.1906 63 63 1.2054 0.9878 1 4054 146  1.4740 63 63 1.1225 1.3131 . . ”
2 453 302 1169 63 63 11608 09998 2 4483 134 12868 63 63 1063 12007 channels to change the jumper setting.
3 4862 411 1.1481 63 61 0.8589 1.3367 3 4539 302 11672 63 63 1.1698 0.9978
4 4054 146  1.1352 63 63 1.1225 1.0112 4 4123 350  1.0989 63 63 1.1005 0.9986
5 4468 86 1.1328 63 63 1.1781 0.9616 5 5560 340 1.0766 63 63 1.0642 1.0117
6 4034 86 1.1230 63 62 0.9564 1.1741 6 5504 172 1.0698 63 63 1.0656 1.0040
7 5560 340 1.1099 63 63 1.0642 1.0430 7 4197 146 1.0682 63 63 1.0271 1.0400 o | ; : : :
W. nfirmed that the difference in gain
8 4514 230 1.1060 63 63 0.9395 1.1773 8 4160 458 1.0558 63 63 1.0531 1.0025 twas co ed that the difference ga
9 4123 350 11023 63 63 11005 1.0016 5 0852330 1.0520 63 03 L0416 10100 between local/global cosmic and beam run
10 4483 134  1.0797 63 63 1.0638 1.0150 10 6878 414  1.0485 63 63 1.0420 1.0062
. . . 11 4015 457 1.0416 63 63 1.0238 1.0173
11 5504 172 1.0786 63 63 1.0656 1.0122 was up to 1.46.
12 3973 337  1.0600 63 58 0.7235 1.4649 12 4280 386  1.0092 63 62 0.9742 1.0360
13 1775 214 1.0585 63 60 0.7706 1.3736 13 4039 98  1.0067 63 63 0.9982 1.0085 R However, the results of the gain shift
14 6878 414 1.0517 63 63 1.0420 1.0093 14 4182 98  1.0058 63 63 0.9863 1.0198
15 4160 4 1.0482 1.0531 .9954 . .
5 4160 458  1.048 63 63 053 0.995 15 4117 338  0.9994 63 63 0.9887 1.0108 compared between beams were almost identical to 1.
[e18 global cosmic vs e21 physics] [e24 physics vs e21 physics] » A coefficient consistency study is required
Gain_float ___ Coefficient old Gain_float gain ratio celip Top Gainfloat o one Coefficientold Gain_float  gain ratio to know the exact reason.
el (cosmic) St (before cal.)  (beam) (cosmic/beam) (cosmic) (before cal.) (beam)  (beam/beam)
1 4073 206  1.2007 63 63 1.2054 0.9961 1 4073 206  1.2025 63 63 1.2053 0.9976
2 4539 302 1.1641 63 63 1.1698 0.9951 2 4468 86  1.1683 63 63 1.1780 0.9917
3 4468 86 1.1596 63 63 1.1781 0.9843 3 4539 302 1.1615 63 63 1.1697 0.9929
4 4054 146 1.1087 63 63 1.1225 0.9877 4 4054 146 1.1206 63 63 1.1225 0.9983
5 4123 350 1.0985 63 63 1.1005 0.9982 5 4123 350  1.001 63 63 1.1005 0.9920
6 4514 230 1.0872 63 63 1.0880 0.9993 6 4514 230  1.0901 63 63 1.0880 1.0019
7 5504 172  1.0629 63 63 1.0655 0.9975
15 3977 349 1.0108 63 61 0.8581 1.1780 8 5560 340  1.0611 63 63 1.0641 0.9972
16 4504 194  1.0013 63 59 0.7709 1.2988 9 4483 134  1.0575 63 63 1.0637 0.9941
10 4160 458  1.0481 63 63 1.0531 0.9952
22 6246 245 0.9743 63 58 0.7132 1.3660 11 6852 330  1.0402 63 63 1.0415 0.9987
23 4055 146 0.9706 63 63 0.9781 0.9923 12 6878 414  1.0385 63 63 1.0419 0.9966
24 5923 137 0.9695 63 59 0.7685 1.2615 13 4015 457  1.0324 63 63 1.0238 1.0084
25 6870 390 0.9674 63 62 0.9876 0.9795 14 4197 146  1.0248 63 63 1.0271 0.9978
26 4429 410 0.9618 63 61 0.8616 1.1163 15 4039 98  0.9996 63 63 0.9982 1.0013




[1] Sufficient statistics to obtain consistent coefficients

TOP 10 for beam data exp21

# Gain Ratio Co?]fg\(,:\;ent Gain Gain float Coe;';'g'em Gain old CelllD TCID Entries
1 1 63 1 1.205 63 1 4073 206 16672
2 1 63 1 1.178 63 1 4468 86 21399
3 1 63 1 1.170 63 1 4539 302 15949
4 1 63 1 1.123 63 1 4054 146 21106
5 1 63 1 1.101 63 1 4123 350 17170
6 1 63 1 1.088 63 1 4514 230 14871
7 1 63 1 1.066 63 1 5504 172 10030
8 1 63 1 1.064 63 1 5560 340 8689
9 1 63 1 1.064 63 1 4483 134 22248
10 1 63 1 1.053 63 1 4160 458 21001
TOP 10 for beam data exp24 ["]
# Gain Ratio ceaifelem Gain Gain float CreEEm Gain old CelllD TCID Entries
new old

1 1 63 1 1.203 63 1 4073 206 15399

2 1 63 1 1.168 63 1 4468 86 17910

3 1 63 1 1.162 63 1 4539 302 14540

4 1 63 1 1.121 63 1 4054 146 17376

5 1 63 1 1.092 63 1 4123 350 15063

6 1 63 1 1.090 63 1 4514 230 14665

7 1 63 1 1.063 63 1 5504 172 13967

8 1 63 1 1.061 63 1 5560 340 12459

9 1 63 1 1.058 63 1 4483 134 17504

10 1 63 1 1.048 63 1 4160 458 17341

2022-11-30
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TOP 10 for beam data exp26

Gain Ratio Coefficient
new

63
63
63
63
63
63
63
63
63
63

#
1
2
3
4
5
6
7
8
9

N e e e R

10

=

I e e N

1.205
1.164
1.153
1.117
1.092
1.088
1.055
1.051
1.050
1.049

Gain Gain float Coetficient

old
63
63
63
63
63
63
63
63
63
63

Gain old CelllD TCID Entries

=

e e e

4073
4468
4539
4054
4123
4514
4483
5504
5560
4160

206
86
302
146
350
230
134
172
340
458

3975
6181
3856
6290
4336
2910
7146
2049
1506
6309
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The gain is inconsistent because the statistics are different for each run.

It shows same results of cosmic run as well as Beam data.

Sufficient statistics should be used

to obtain stable coefficient values through calibration.



[2] Cut condition for getting reliable gain

[Before cal] TRG_tcid138

ECL E(GeV)
S

—

o o
s

[=]
[=-]
[(frr[rrr[rrrrrr e rrr [Ty

0.2

First try,

Cut to get new att. coef. :

ECL TC E <0.15 GeV
&& TRG TC E<30ADC

[After cal] TRG_tcid138

Cosmic run exp27 run1228 [\ FINU]

[After cal] TRG_tcid138

Gyeongsang National University

S 3
P ol 4 W, 8' 4
S I w/o cut Y = After cut g
o N d’l 2
o . ' 35 w 400
.l I'I l. 30C
08 : " sc 08 300
|Before cal TRG] FAM_13_chiD [After cal] FAM_13_ch10 [After cal] FAM_13_ch10
Lomrima 1 06 Entrias 17950 200 06 Ertes 17950
emr 1 e i Mean x BLo 15 Mean x 3453 200
Visan y e 04 Mean y D.1836 04 meany 01836
Sl Dww " Std Dev x 16.38 10C 2% Devx 1582 —
St D oo StdDevy oos2ee 3% Devy 0.08292
1’ i T 0.2 2’ I 1.21Te+04 / 547 50 0.2 X 1nat 6495/ 400
e 0TS 1 ) e-08 o 0 po 0.00515 + 1.35% 05 o 0 20 0.005273 & 1.1832 0% o
150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300
ECLTRG E(ADC) ECLTRG E(ADC) ECLTRG E(ADC)
After calibration w/o cut After calibration w/ cut Out of 16 chs in 1 TC
Gain Ratio - . . Coefficient | Gain Ratio - . : Coefficient .
(new/old) Coefficient Gain Gain_float old (new/old) Coefficient ~ Gain  Gain_float old Gain old CellD TCID
1.000 60 0.781 0.771 60 1.070 61 0.835 0.816 60 0.781 6355 138
1.060 60 0.781 0.787 59 1.060 60 0.781 0.789 59 0.736 6356 138
1.254 59 0.736 0.745 53 1.028 54 0.604 0.602 53 0.588 6499 138
0.981 49 0.538 0.542 50 1.045 52 0.573 0.572 50 0.548 6500 138
1.294 62 0.906 0.906 58 1.051 59 0.736 0.753 58 0.700 6641 138
1.159 58 0.700 0.706 54 1.068 56 0.645 0.636 54 0.604 6642 138

- By giving a TC E cut, the large gain ratio after correction was reduced, and the calibration result shows better.

2022-11-30
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Conclusion rbkﬂ

1. The modified study was successful.

—>[first step] The gain value above 1 is reduced by half by using jumper-change.
2. The results of the 3 jumper-changed’ channels for testing were consistent with expectations and well calibrated.
3. We are checking consistency with beam/global cosmic/local cosmic data,

after that, we would like to discuss which jumpers of channels have to be changed.

« Conditions of channels which are needed Jumper setting change during LS1
*  Channels with gain ~ 0.9 (att. Coeff. 61) or higher (< need to discussion)
+ Consistency check : those channels should be consistently gain values
independent of any data (beam/local cosmic/global cosmic)

- If the gain ratio between two different data has ~1.0, channels are consistent.

* any other requirement ?
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TC map TOP 10 gain In the results of beam data «—TC 61D 0
15 14 13 12 11 10 9 8 7 6 5 4

17 16 FAMS |[[02] 91| o0 | 8o | 88| 7 86) 85| 84| 83| 82| &1 | 1 Q 3 1
104|103 | 102 | 101|100 | 99| 98 | 97 | 96 | 95| 94 | 93 | 2 = 2
516 |515 | 1 116 | 415 | 144 | 113 | 112 | 114] 110 | 109 | 108 | 107 | 106 [105 | 3 1I271:
FAM45 513 [51a | 2 128 | 127 | 126 | 125 | 124 | 123 122] 121] 120 [ 119 | 118 | 147 | 4 2 2 [a 5 ] 1 FAM1
520 |519 | 3 140 | 139 | 138 [ 137 | 136 | 135( 134 ) 133 | 132 | 131|130 [129 | § AN BE:
Daing 6
517 |518 | 4 152 | 151] 150 | 149 [ 148 | 147 146) 145 | 144 [ 143 | 142 [ 141] 6 49 |10 :l 3
524 |523 | 5 164 | 163 | 162 | 161] 160 | 159 | 158 | 157 | 156 | 155 | 154 [ 153 | 7 s 3 |12
FAM46 521|522 | 6 176 | 175 | 174 | 173 172) 171] 170 | 169 | 168 | 167 | 166 | 165 | 8 6 a5 2 | 5 FAM2
528 |527 | 7 188 | 187 | 186 | 185 183 | 182| 181|180 | 179 | 178 |77 | © 7 B 17 b= 2
525 |526 | 8 200 | 199 | 198 | 197 | 196 | 195 194 | 193 | 192 | 191] 190 | 189 |10 g8 19 |20
532 |531] 9 212 | 211] 210 | 209 | 208 | 207 (206 [)205 | 204 | 203 | 202 | 201 | 11 olz3 |2
FAM47 520 [530 | 10 224 | 223 | 222 | 221] 220 | 219 | 278 | 247 | 216 | 215 | 214 | 213 | 12 1002 I & I FAM3
536 |535 | 11 236 | 235 | 234 | 233 | 232 | 23100230 229 | 228 | 227 | 226 | 225 |13 11|28 | 27 E 14
533 |534 | 12 248 | 247 | 246 | 245 | 244 | 243 | 242 | 241| 240 | 239 | 238 | 237 |14 121 29 | 30
540 [539 | 13 260 | 259 | 258 | 257 | 256 | 255 | 254 | 253 | 252 | 251] 250 [ 249 | 15 13|33 | 3
3 |
FAM48 537 |538 | 14 272 | 271] 270 | 269 | 268 | 267 | 266 | 265 | 264 | 263 | 262 | 261 |16 14|34 | 35 13 FAM4
544 [543 | 15 284 | 283 | 282 | 281|280 | 279 | 278 | 277 | 276 | 275 | 274 | 273 | 17 15 | 38 | 37 E 18
541 [542 | 16 296 | 295 | 294 | 203 [ 202 | 291] 290 289 | 288 | 287 | 286 | 285 | 18 16 | 39 | 40
548 |547 | 17 308 | 307 | 306 | 305 | 304 | 303 ( 302 ) 301| 300 | 299 | 298 | 207 | 19 1714 | 22
FAM49 545 |546 | 18 320 | 319 | 318 | 317 | 316 | 315 | 314 | 313 | 312 | 311] 310 | 309 | 20 18l = [ -4 |17 FAMS
552 | 551 | 19 332 | 331| 330 | 329 327 | 326 | 325 | 324 | 323 | 322 | 321| 24 198 [ |— 19
549 |550 | 20 344 | 343 | 342 | 34K 3a0)] 339 | 338 | 337 | 336 | 335 | 334 | 333 | 22 20 [9 | 50 j
556 | 555 | 24 356 | 355 | 354 | 353 | 352 | 3510 350) 349 | 348 | 347 | 346 | 345 | 23 215 | %
51 |
FAMS50 553 |554 | 22 368 | 367 | 366 | 365 | 364 | 363 | T2 | 961] 360 | 359 | 358 | 357 | 24 22 [ [ 5 21 FAM6
560 |559 | 23 380 | 379 | 378 | 377 | 376 | 375 | 374 | 373 | 372 | 371| 370 | 369 | 25 23158 |57 5] 23
557 |558 | 24 302 | 391| 390 | 389 | 388 | 387 | 386 | 385 | 384 | 383 | 382 | 381 26 24 | 59 | 60
564 |563 | 25 404 | 403 ] 402 | 401|400 | 399 | 398 | 397 | 396 | 395 | 394 [ 393 | 27 25 | 63 | 62
51 |
FAMS1 561 | 562 | 26 416 | 415 | 414 | 413 | 412 | 41| 410 | 409 | 408 | 407 | 406 | 405 | 28 26 | 64 | 65 25 FAM7
568 |567 | 27 428 | 427 | 426 | 425 | 424 | 423 422 | a1 420 | 419 | 418 | 417 | 29 27| 68 | 67 E
565 |566 | 28 340 | 439 | 438 | 437 | 436 | 435 | 434 | 433 | 432 | 431| 430 | 429 | 30 28 [ |70 27
572 | 571 |29 452 | 451 450 | 449 | 448 | 447 445 444 | 443 | 442 | 441 31 29|73 | 72
FAMS52 569 [570 | 30 464 | 463 | 462 | 461 | 460 | 459 { 458) 457 | 456 | 455 | 454 | 453 | 32 30 [7a [ 75 F2 |29 FAM8
576 |575 | 31 476 | 475 | a74 | 473 | a72 | a71| 470 | 469 | 468 | 467 | 466 | 465 | 33 31 [B |7 |+ 31
FAM45 573 |574 | 32 488 | 487 | 486 | 485 | 484 | 483 | 482 | 481 480 | 479 | 478 | a77 | 34 327 [ =0
500 | 499 | 498 | 497 | 496 | 495 | 494 | 493 | 492 | 491 490 | 489 | 35 FAM1
36

BE FAM44 512 | 511| 510 | 509 | 508 | 507 | 506 | 505 | 504 | 503 | 502 | 501

BR
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TC map with number of xtal
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