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Continuous gain vs discrete gain

ECL TC (E) [GeV]

Our purpose for proper calibration :

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

Channels to change jumper settings

Schedule
Coefficient 63, 62 (for continuous gain >=0.9)
* Total channel’s number(#) : 144 /8736 From 5/24 to 5/30
(# of channels for continuous gain >=1 : 46) Alex, Yuriy, Nakazawa-san and Unno-san

have completed the jumper work and SDSP replacement.
« SDSP board #:117 (BR 62 + FW 24 + BW 31)

« 1 Board jumper setting operation : ~15 minutes

* Estimated time of the work : ~ 30h

Thank you for your hard work!!




Changed jumper setting channels in barrel

TCID CelllD  Crate SDSP ch Ratio TCID CelllD Crate SDSP ch Ratio
Groupl 86 4034 1 6 5 19% Groupd 279 4817 17 7 2 2094 Group3 Group?2
87 4753 17 2 199 280 5537 17 8 3 2016
88 5473 18 3 1995 289 3671 18 5 10 2
98 4182 2 6 6 1992 292 5254 18 8 5 199
98 4039 2 6 9 199 292 5544 18 8 15 1.993 G : 2(1'0)' “TBE2] .e
101 6054 2 9 7 199% 302 4538 19 6 8 191 Group3 ( roup 1 5B R8
Group2 110 4042 3 6 5 199 302 4539 19 6 12 4262 = =] =
122 4477 4 6 4 199% 314 4541 200 6 4 1999 ey =y e b
128 7646 4 12 4 198 319 7423 20 11 12 1944
134 4049 5 6 1 199 Groups 326 4547 21 6 12 1991 Group4... B16 B4 | BI3 | | HAS
136 5347 5 8 10 1992 327 4692 21 7 13 1979 " — 7%%— 13 _RI2__RIl R10
i 8)|ora |BS
139 7074 5 11 6 05 328 5555 21 8 11 1.984 e |BS. 10 !
139 7075 5 11 10 05 329 6129 219 3 1.993 i BE4 3.
330 6852 21 10 16 1.993 ¥ B17 !
146 4053 6 6 1 0788 | |
146 4197 5 6 2 1279 338 4117 22 6 1 2001 — i1 RIS 4 :
146 4054 6 & © 1281 340 5560 22 8 15 1947 ¥ :
146 4055 6 6 9 1256 SraD s O o . B18 E
146 4056 6 6 13 135 : ) B19 |
146 4200 6 6 14 1684 352 5561 2 8 3 199 | e | 184 :
e Gea 59 9n g 360 3408 24 4 16 1988 AR |- T —— a
150 6503 6 10 10 1991 372 31z 25 4 16 199 I | -3 :
‘ 374 4275 25 6 10 1998 3 |ii[BES] [B2o .
158 4057 76 1T 1.9% 384 3413 26 4 4 2 * |iiEe| [FES :
160 >497 7 8 31993 386 4280 26 6 14 1.998 T :
162 6652 7 10 15 1.996 390 6870 26 10 8 1997 : [
tea 751471203 199 400 5578 27 8 7 2054 | =l Groups (10} |[ Groups (9) roR— |
172 5360 8 8 14 0501 . ¥ - | : :
401 5867 27 9 9 2 : 1| B21 | B22 | B24 R B34 | B32 | B30| !
" S 408 3424 28 4 16 1994 ] 27 128 -
. : | FE6 [ B23 | B25 ! FES8| B33 | B31| | :
1;‘2‘ iggg g 160 196 O~5202 414 6878 28 10 8 1.998 .1....].{.1.‘.)..‘.‘%.2.0....R.z..l ..................................................................... R29R30k31 L8
Group6 420 3425 29 4 4 19% | R24 M ras z
Group3 ;32 ig?z 12 2 12 1332 434 4440 30 6 15 1.995 | = |
: 446 4156 31 6 13 199% : = :
221 6093 12 9 3 2006 457 4014 32 5 § 1988 Jll;:zbzlizl ...... |$:] IT:SIIE;ZI(’"U“""“"T
230 4514 136 8 0997 457 4015 32 5 12 1997 : :
252 3370 5 4 8 2 458 4160 32 6 13 1997
252 3371 15 4 12 1994 470 4161 33 6 1 1.995 Group5 GrOUpB
259 7113 15 11 2 0503 470 4164 33 6 13 2.001
259 7114 15 11 6 05 484 5606 34 8 7 19%
484 5608 34 8 15 1995
487 7479 34 11 12 2.006
Groupl 496 5609 35 8 3 1997
496 5467 35 8 10 1993
2023-05-31 509 6192 39 15 1983




Summary

* The jumper settings for all channels with gain>=0.9 have been changed.

(A total of 150 channels of jumpers are currently ‘ON’)
« Jumper settings have been returned for the 6 channels that changed jumpers as a test in the past year.
* There are channels that need further study:

eX, The gain ratio for the ‘Cate 6 sdsp 6’ and ‘Cate 6 sdsp 9’ channels are too low.

(There seems to be a hardware problem with the SDSP board.) EGL Eristgy
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Results of the jumper setting change
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Reference data : Physics run exp24, 2/tb

We took cosmic run 1hour with 3600k.

As expected, the gain exceeding 1 disappeared and moved around 0.5.
The channels, crate5 SDSP6ch12 had already turned on the jumper in 2018/09.

but the gain is already over 1. so, this channel's jumper cannot be controlled.
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Problematic channels

Channel list of the coefficient 63

o TCID CelllID Collector ShaperlD Channel Gain_float Coefficient
Coefficient {TCID > 80 && TCID <513}

1 134 4483 5 6 12 1.069205 63

o T 2 146 4053 6 6 1 inf 63

E Mean 556 3 146 4197 6 6 2 inf 63

- Std Dev 3.724 4 146 4341 6 6 3 inf 63

~ 5 146 4485 6 6 4 4417.091 63

B 6 146 4054 6 6 5 inf 63

102 = 7 146 4198 6 6 6 inf 63

E LL 8 146 4342 6 6 7 inf 63

C o 9 146 4486 6 6 8 inf 63

. g 10 146 4055 6 6 9 inf 63

11 146 4199 6 6 10 inf 63

10 f_ 12 146 4343 6 6 11 inf 63

E 13 146 4487 6 6 12 inf 63

~ 14 146 4056 6 6 13 80.94726 63

B 15 146 4200 6 6 14 103.3302 63

1= 16 146 4344 6 6 15 115.1593 63

F H T T T T e T 17 146 4488 6 6 16 73.3781 63

35 40 45 50 55 60 85 18 149 5781 6 9 1 inf 63
Cpefficient )

19 149 5925 6 9 2 inf 63

20 149 6069 6 9 3 inf 63

21 149 6213 6 9 4 inf 63

22 149 5782 6 9 5 inf 63

23 149 5926 6 9 6 inf 63

24 149 6070 6 9 7 inf 63

25 149 6214 6 9 8 inf 63

* As well as Cate5 SDSP6ch12, 26 149 5783 6 o 9 inf 63

27 149 5927 6 9 10 inf 63

Cate6 SDSP6 and 9 boards do not give the proper data. The coefficients show 63. 28 149 6071 6 9 11 inf 63

29 149 6215 6 9 12 inf 63

« There seems to be a problem with the SDSP board so further investigation is needed. i e . > " o

. . . 32 149 6072 6 9 15 inf 63

» Except for it, only one channel currently has the continuous gain value greater than 1. 33 149 6216 6 9 16 it 63
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Calibration results
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» After calibration, a large distribution near 200 ADC disappeared in second plot,

* Both before and after calibration results show a messy distribution under the line.

* | will check the channels in detail to find out the cause.
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Good results channels Bad results channels
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Summary and Plan

* The jumper setting work is successful as expected.
* There is a problematic channels, but it will be solved through further studies and investigations.

* As aresult of the calibration, all channels with a gain of more than 1 disappeared except for one channel.

* But the messy distributions still stand out.

TCID CelllID Collector ShaperlD Channel Gain_floa Coefficie Coefficie expﬂzgagzam

. . . . 1 87 4753 1 7 2 0.506556 45 62
* This may be caused by low statistics or may be caused by the difference 2 e sz 1 8 s osimes 47 62
3 86 4034 1 6 5 0.565773 51 62
. 4 86 4468 1 6 16 0.638002 56 63
between beam run and cosmic run. 5 101 6054 2 9 7 0588708 53 62
6 98 4182 2 6 6 0.769347 60 63
. . . . 7 98 4039 2 6 9 0.882205 62 63

* For accurate understanding, we will check how the coefficient has changed for each channel. s 16 76 s 12 6 owmewes e &  ossue
9 122 4477 4 6 4 0.584999 53 62
10 128 7646 4 12 4 0.585877 53 63
11 136 5347 5 8 10 0.54357 50 62
12 134 4049 5 6 1 0.568857 52 62

13 134 4483 5 6 12 1.069205 63 63 1.0552
14 160 5497 7 8 3 0.537186 49 62
15 158 4057 7 6 1 0.549095 50 62
16 162 6652 7 10 15 0.550119 50 62
17 164 7514 7 12 3 0.578975 52 62

18 162 6506 7 10 6 0.910888 62 62 0.8928
19 172 5504 8 8 15 0.599556 54 63
20 182 4067 9 6 9 0.492729 43 62
21 196 5367 10 8 10 0.509384 46 62
22 206 4073 11 6 1 0.643154 56 63
23 221 6093 12 9 3 0.55483 51 62
24 218 4511 12 6 12 0.605403 54 62
25 230 4514 13 6 8 0.609922 54 63
26 252 3370 15 4 8 0.60777 54 62
27 252 3371 15 4 12 0.64791 56 62
28 279 4817 17 7 2 0.619105 55 62
29 280 5537 17 8 & 0.781048 60 62
30 289 3671 18 5 10 0.572185 52 62
31 292 5544 18 8 15 0.641985 56 62
32 292 5254 18 8 5 0.664618 57 62

33 285 1654 18 1 8 0.902403 62 62 0.8945
34 302 4538 19 6 8 0.642603 56 62
35 302 4539 19 6 12 0.698743 58 63



Backup



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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«—TCOHOID e

15 14 13 12 11 10 9 8 7 6 5 4
17 16 8] 16]16[16]16] 16] 16] 16] 16] 16 16[16] 1 2 3 5 1
8 |16]16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 2 < q)
15 [16 | 1 8 | 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 3 1 [16 14
15 |14 | 2 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 4 E 2 [14 121141 1
15 |16 | 3 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16] 5 3 [16[14 1,
15 [14 | 4 8|16/ 16]16[ 16| 16| 16| 16| 16| 16| 16| 16| 6 4 [14 14
15 [16 | 5 8 [16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 7 l 5 [16 [14 1
15 |14 | 6 8| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 8 6 [14 14
15 |16 | 7 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 9 7 [16[1d 1
15 [14 | 8 8 [16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 10 8 [14 14
15 |16 | 9 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 11 o [16[14]m 4
15 [14 |10 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 12 10 [14 [14
15 [16 |11 8 [ 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16|13 1116 [14 17 4,
15 |14 |12 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 14 12 (14 [14
15 [16 |13 8 [16] 16| 16] 16| 16| 16| 16| 16| 16| 16| 16| 15 13 [16 [14 17 5
15 [14 |14 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 14 [14 [14
15 [16 |15 8 16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16|17 15 [16 [14 |-, -
15 [14 |16 8|16/ 16]16[16]| 16| 16| 16| 16| 16| 16| 16|18 16 |14 |14
15 |16 |17 8 |16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16|19 17 [16 [14 1 -
15 |14 |18 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 20 18 [14 [14
15 |16 |19 8 [ 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 21 19 [16 [14 219
15 |14 | 20 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 22 20 [14 [14
15 |16 | 21 8 [16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16|23 21 [16 [14 1
15 [14 | 22 8 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 24 22 [14 [14
15 [16 |23 8 1616 16] 16| 16| 16| 16| 16| 16| 16| 16] 25 2316 |14 |5 o
15 [14 | 24 8| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 26 24 [14 [14
15 |16 |25 8 [ 16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 27 2516 |14 177 o
15 [ 14 |26 8|16/ 16]16[16] 16| 16| 16| 16| 16| 16| 16| 28 26 |14 [ 14
15 [ 16 | 27 8 [16] 16| 16| 16| 16| 16| 16| 16| 16| 16| 16|29 27 (16 [14 =
15 |14 |28 8 | 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16|30 28 [14 [14 27
15 |16 |29 8| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 31 29 [16 |14 229
15 |14 | 30 8| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 32 30 [14 [14
15 |16 | 31 8| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 33 31 (16 (14 7 5
15 [14 | 32 8| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16| 16 34 32 [14 [14
8 |16 16 16] 16| 16| 16| 16 16| 16| 16| 16] 35
BE 8 16| 16| 16| 16] 16| 16] 16| 16| 16| 16| 16 36 FE
BR -
— z(e)
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Attenuator coefficient and gain

* The calibration constants(f) can be obtained from this equation (3) which Attenuator gain curve

is extracted by minimizing (2) x? function (1).
Following equations are looped over all TCs.
e : TC energy (ADC) from ECLTRG data

gain
II\‘ll\fllllllllllllllllllllln_

(1) fe™EMa,B) = Z (ae ZﬂzEn> E :ECL Xtal energy in TC (GeV) from ECL data s
a :ADC to energy conversion factor (MeV/ADC)  °esp- |
(2) 6_ = —Zz (“e ZﬁJEn> E'=0 £ : Gain ratio = new gain / old gain “4*“ """ | | | |
Bi 0 10 20 30 0 50 80
n :Index of TC ID coefticient
nEn — ENEN
3) Z ae"E} = ZZﬁJEJ Ei i,j : Index for xtal(cell) ID in one TC
n n j

Gain ratio () :old gain " 470
+ Att
2500( 2
Gain =

« Continuous gain by calculating matrix (eq (3)) — . 42178
Z!

)+240

« Discrete gain by matching attenuator coefficient <

This discrete gain (as attenuator coefficient) is stored in the ShaperDSP(potentiometer).



How to calibrate ECLTRG energy

The schematic of ShaperDSP

Jumper to change Amplifier to change
gain x1 or x1/2 gain of chl |
ch1 analog signal e
after fast-shaper [ A
+ Attenuator coefficient (6 bit) is downloaded by ECL server ]
to (3b) the “potentiometer”
Potentiometer to control
« Based on the coefficient, the potentiometer changes voltage value 1 Amplifier for ch1-4 I
in (3a) “amplifier” and then the gain of (1) is changed. Analog sum
of ch1-4
» At (4), analog sum for ch1-4 is done. v
* Note that gain is changed by factor 2 with jumper ON and OFF at (2). u oo
% The relationship btw the jumper and the coefficient is as follows: | I
- Doubling the gain by using the jumper-change (@) -
reduces the corresponding attenuator coeﬁicient(@) by half.
| T




2D plot for ECLTRG TC(E) vs ECL TC(E)

bhabha+hadron skim

data size : 1.0/fb 2D ECL:TRG [Before] 2D ECL:TRG [After]

x10 x10
3'“ECL:TRG [Before] oo 8 [ECLTRG[After] [ 7 | | | | pw
Q| Entries BSOO9T3  |-----odececmmmsbeiccee b e e Q| Entries 8509973  f-veeodocmimnniatome e
TC (E) cut used for e s . : ; ] e — o . . 180
matrix calculation 8| Meany 1.059 6o 8| meany 1.059 —160
Std Dev x E N R SO SO SOt Std Dev x 288.4 v
. TC (E) > 30 ADC ! Std Dev y 1515 . : 5 l —140 7 Std Dev y 1515 : —140
N il B [ P ettt I 75120 For detail check, channels with a gain of
5 E i ™ S | A T S s - -
a oo more than 1 were investigated.
4 o AETTTRTTTR 0
3 o CE P 0
2 ;_ I 0
= N = ®  (Example Channel TCID77)
OC . 4 5 1 1 A00 . .
ADC ADC celllD 379 in TC 77 has gain 1.1686.
1 TC (16 Cells) [Before cal] TRG_tcid77 e [After cal] TRG_tcid77
= 10 'g |
tﬂ a 00
g
g
=1 FD0
7 T
5] BO0
hit ] :
g e T A1 [Afi=r ool EAM_1_ch2
4 — o 4 Entries 3009
Ean x 2932 3 Mean ¥ E:;.s
? Meany 1505 Mean y 1505
2 StdDevx ka7 3 Std Devx e
StdDevy 1.986 Std Dev y 1.986
—— 1 x° Inar 2;:915—&4.'3&4,? 1 L 32=:«!e+.na..-'4|:|5:1
1 Cell Mol s gl e
ADC ADC



Comparison different type’s runs (consistency check)

Comparison cosmic (global, local) run and phyiscs run

1.1
TC 386 Cell 4280
1.05 mm mm mm mm o m m mm mm e mm mm e mm mm o e Em mm mm e e Em =
micA : local mic run
o : H ' ° ® @ cosmicB/cosmicA cosmic ocal cosmic ru
[ ] [} . y .
° ® s o ¢ . ® s cosmicB/beam (e27 after changing 3ch’s jumpers)
o [ J [ ] ® ¢ e o . .
2 v o ® ° H s o O ] oS e ot ® cosmicA/beam cosmicB : local cosmic run
5 S e 0 o8 ce 0 g8’ sese8%ie0 _peldfioc 3
= 1 ) L o o ° . : . .
= § P - : 8¢ ° . ° JE s s ° ® cosmicB/cosmicC (e27 before changing 3ch’s jumpers)
) . .
o . . cosmicA/cosmicC cosmicC : global cosmic run (2021b)
4 ® beamA/beamB )
° BeamA : physics run (2022a)
[ J
0.95 s | o — | | — BeamB : physics run (2021c)
0.9
0 5 10 15 20 25 30 35

Cell ID numbering

» The physics run’s gain ratio are within 1%.
« The difference between Local, Global Cosmic and Physics run is constant within about 5%.

+ TCID386 (CelllD4280) showed 6% gain shift in cosmicA/cosmicC, but no work (ex, SDSP change) was performed during cosmicA, B and C.

(There were enough statistics, no abnormally high energy problems, and the correction was good. From C to A, naturally? the gain value seems to have increased little by little by 4% + 2%.)
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Table of channel lists for continuous gain >=0.9

0 ~NOOUAWNRE

TCID

86
86
87
88
98
98
101
110
122
128
134
134
136
146
146
146
146
146
149

158
160
162
164
172
182
196
206
218
221
230
252
252
279
280
289
292
292
302
302
314
319
326
327
328
329
330
338
340
342
350
352
360
372
374
384
386
390

CelllD

4034
4468
4753
5473
4182
4039
6054
4042
4477
7646
4049
4483
5347
4197
4054
4055
4056
4200
6072
6503
4057
5497
6652
7514
5504
4067
5367
4073
4511
6093
4514
3370
3371
4817
5537
3671
5254
5544
4538
4539
4541
7423
4547
4692
5555
6129
6852
4117
5560
6854
4123
5561
3408
3412
4275
3413
4280
6870

Collector

PO NNNN0D000000 0D WNNNRREPRPR

NRORNNNNNNNRNRNRNNNRNN R BB R R R
CUNEWWONNNRPRPRPRRPRRPOO®®©O®OMOO®ONNGOWNN

26
26

101202 505-3 %

ShaperID  Channel

wmmmmmmmm;mmmmmmqmm

=
o

CONODLNO0OODDORUIONRRDOCODDOO®E ®O

5

=
(=2}

PO ~NOOWN

© N

Coefficient

63
63
62
62
63
63
62
62
62
63
62
63
62
63
63
63
62
62
62
62
62
62
62
62
63
62
62
63
62
62
63
62
63
62
62
62
62
63
63
63
62
62
62
62
62
62
63
63
63
62
63
63
63
62
62
62
63
63
62
62

TCID CelllD Collector ShaperlD Channel Coefficient
61 408 3424 28 4 16 62
62 414 6878 28 10 8 63
63 420 3425 29 4 4 62
64 434 4440 30 6 15 62
65 446 4156 31 6 13 62
66 457 4014 32 5 8 62
67 457 4015 32 5 12 63
68 458 4160 32 6 13 63
69 470 4161 33 6 1 62
70 470 4164 33 6 13 62
71 484 5606 34 8 7 63
72 484 5608 34 8 15 63
73 487 7479 34 11 12 62
74 496 5609 35 8 3 63
75 496 5467 35 8 10 62
76 509 6192 36 9 15 62
77 76 95 & 1 4 63
78 77 379 37 2 5 63
79 1 50 37 6 4 63
80 8 878 38 3 14 62
81 12 233 38 7 1 62
82 16 59 39 1 4 63
83 18 789 39 3 12 63
84 22 313 39 7 5 63
85 25 244 39 10 2 62
86 26 64 40 1 5 63
87 27 319 40 2 5 63
88 31 188 40 6 12 62
89 32 325 40 7 5 63
90 34 1070 40 9 16 62
91 36 189 41 1 11 62
92 36 192 41 1 12 63
93 37 331 41 2 5 63
94 39 815 41 4 12 62
95 41 193 41 6 11 62
96 42 337 41 7 5 63
97 43 819 41 8 12 63
98 44 821 41 9 12 62
99 49 1097 42 4 16 62
100 66 89 44 1 4 62
101 67 277 44 2 1 62
102 71 92 44 6 4 63
103 73 855 44 8 12 62
104 573 8608 45 1 5 62
105 575 7912 45 3 14 63
106 575 8060 45 3 15 62
107 514 8070 45 6 4 62
108 514 8068 45 6 6 63
109 518 8074 46 2 6 63
110 519 8072 46 3 5) 63
111 522 8080 46 6 6 63
112 525 8560 47 1 5 63
113 527 8083 47 3 6 62
114 527 7805 47 3 13 62
115 530 8092 47 6 6 63
116 531 7959 47 7 8 62
117 534 7974 48 2 7 63
118 534 7827 48 2 14 63
119 538 8104 48 6 6 62
120 538 7983 48 6 7 1862

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

TCID

539
539
540
542
542
543
547
551
555
559
560
562
563
564
567
568
568
568
569
569
571
571
572
572

CelllD

8101
7835
8485
7847
7846
8107
8113
8119
8125
8131
8589
7892
8137
8593
8143
8725
8662
8597
8732
8667
8149
7907
8666
8601

Collector

48
48
48
49
49
49
49
50
50
51
51
51
51
51
52
52
52
52
52
52
52
52
52
52

~

00O N~NOOOBEBREDMWONOORE,WNWNWNNOO©-N

ShaperID Channel

6

m&b—‘o’wwmmmsmmmmmm

i
o w b

Coefficient

62
63
63
63
63
62
62
63
63
62
62
62
62
63
62
63
63
63
63
63
62
62
63
63

Total channel’s number(#) : 144 /8736

SDSP boards #: 117

BR#:62
FW #: 24
BW #: 31



Status of the jJumper work

All channels are jumper-changed successfully,
so, the gain of chs that changed jumper become doubled.
(Currently, the end cap side cannot be checked,
79 channels were checked in the barrel.)

The 6 channels’ gain was halved: the channels did the jumper
test last year but returned to the jumper settings.

During the jumper change, there was a channel ‘Crate5 SDSP6ch12’
with jumper setting already turned on.

The jumper setting was done on 2018/09/07 but the gain is
exceeded 1. this channels need to check continuously.
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Green box in the plots above:
+ [ECL] Cratel5 SDSP1 chll was problem and it is fixed by Alex
and Yuriy on 5/26.

* [TRG] Cratel9 SDSP 6 ch12 shows gain ratio ~4.
At run3657 the energy was temporarily low and since then the gain has been
doubled by the jumper setting on. The difference made the gain seem to

have jumped four times, but there is no problem, | think.

* [TRG] Crate6 SDSP6 chl also has same situation. (next page)
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Crate19 SDSP6 ch12

TRGE &ADC)
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=]
S

«
/
/
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1000 O
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wo & o o & a7 AT AT AT AT AT N
g & &y edey s sy
& T F & ¢ F & F & & & 7§
Crate19 SDSP6 ch12 [ ]
; -
b}
=3 ..
1 L= . .
o | ECL side is no problem.
- The gain shift is just ~1%.
6945/
6940
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TRGE
Crate6 SDSP6 chf ; After jumper work Crate6 SDSP6 chi ECLE

o F | _7400
24000 j -.run.3672 (23/5/24) = C
= - i = —
w L w7300
o+ SRl
S 2 F
3000 Lu7200_
o 7100 §
i - | After jumper work
- 7000~ R
1000 - i
§ &5 8 EFEFEFE LS TS T T TSy
= =~ ~ ~N ~ o 4} o) )
/ / / / / / / / / / N} AN 1
& ¢ g @ ¢ ¢ ¢ & ¢ ¢ & & & ¢ & & ¢ & ¥ ¢ & e & &
Before jumper work Before jumper work

run 3657 (23/5/24) run 3657 (23/5/24)

 TRG E suddenly tripled at run 3672.
* At the same time, ECL E has lower about 3% since run 3672.
e |sthe reason why TRG E has changed momentarily because of ECL E?
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Problematic channels

TRGECLCalStore.e_tot:TRGECLCalStore.e_tc {TRGECLCalStore.tcid==146}

= Entries 1681
4T Run 3899 Meanx  37.06
L Meany  0.002929
.- TCID146 Sabovx  tors
- StdDevy 0.01974
1— 50
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0.6 30
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0.2 ' 10
o_ 1 [, | ) | ale §osls ey L hoal sl 1 J 1 Il | 1 |||| 1 1 1 0
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TRGECLCalStore.e_tot: TRGECLCalStore.e_tc {TRGECLCalStore.tcid==146}
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osb- 200
- 150
04—
- 100
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TRGECLCalStore.e_tot: TRGECLCalStore.e_tc {TRGECLCalStore.tcid==1439}
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Comparing the calibration results with the slope distribution

2D ECL:TRG [After] 2D ECL:TRG [After]

=10 =10

ECL TRG [After]

3 > ECLTRG [Afer] T T é F
¢ ! [Eies zzsmems : : : _ r Entries 7000430
° N :- Mean x aaas | fromeene R 00 9 :_ -1 --------- ' ----- Mean x 34.48 —p00
oE i by o JE. runl228 i G beny o « There are many messy distributions under the line.
H Std Devx 26.35 - ' ' ' Std Devx  26.96
! |otopevy 01360 ol - : : : taDevy 01407 || TR20 . . .
7 A 7 S T and this phenomenon shows in other cosmic runs too.
sE. = i . o
run3899 - ok f «  When comparing the distribution of slope for each run,
L 5 o _ _ o
) SR AR R SO NN N SO N B 50 the distribution of run1228 with a higher entries is cleaner.
0 E
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Continuous gain table for channels changed jumper setting

TCID  CelllD Collector ShaperlD Channel Gain_floa Coefficie Coefficie eXpﬂZ:agl’a'” TCID  CelllD Collector ShaperlD Channel Gain_floa Coefficie Coefficie ex')ﬂzga?a'”
1 87 4753 1 7 2 0506556 45 62 36 314 4541 20 6 4 0.614752 55 62
2 88 5473 1 s 3 051889 a7 62 37 319 7423 20 1 12 0.678154 57 63
3 86 4034 1 s 5 0565773 51 62 38 327 4692 21 7 13 0567931 52 62
4 B e 1 6 16 ooM002 S G w ws s a5 3 omws % w
5 10 6054 2 M 7 0.586708 53 62 41 328 5555 21 8 1 0.502848 53 62
6 98 4182 2 6 6 0.769347 60 63
2 330 6852 21 10 16 0.658102 57 63
7 98 4039 2 6 9 0.882205 62 63 43 342 6854 22 10 8 0.606395 54 62
8 116 7643 3 12 6 0.946166 62 62 0.8814 m 338 217 2 6 1 0.64322 56 63
9 122 4477 4 6 4 0584999 53 62 45 340 5560 22 8 15 0.748252 59 63
10 128 7646 4 12 4 0.585877 53 63 46 352 5561 23 8 3 0.557975 51 62
1 136 5347 5 8 10 0.54357 50 62 47 350 4123 23 6 9 0.664208 57 63
12 134 4049 5 6 1 0.568857 52 62 48 360 3408 24 4 16 0.578478 52 62
13 134 4483 5 6 12 1.069205 63 63 1.0552 49 374 4275 25 6 10 0.500048 44 62
14 160 5497 7 8 3 0.537186 49 62 50 372 3412 25 4 16 0.690897 58 62
15 158 4057 7 6 1 0.549095 50 62 51 390 6870 26 10 8 0539421 49 62
16 162 6652 7 10 15 0.550119 50 62 52 386 4280 26 6 14 0.543784 50 62
17 164 7514 7 12 3 0.578975 52 62 53 384 3413 26 4 4 0.577829 52 62
18 162 6506 7 10 6 0910888 62 62 0.8928 54 400 5578 27 8 7 0512858 46 62
19 172 5504 8 8 15  0.599556 54 63 55 401 5867 27 9 9 051873 47 62
20 182 2067 9 6 9 0492729 43 62 56 404 7595 27 12 5 0.911304 62 62 0.8956
21 196 5367 10 8 10 0509384 46 62 57 408 3424 28 4 16 0531037 48 62
2 206 4073 1 6 1 0643154 56 63 58 414 6878 28 10 8 0616722 55 63
23 221 6093 12 9 3 0.55483 51 62 59 420 3425 29 4 4 0.540294 49 62
24 218 4511 12 6 12 0605403 54 62 Zg :2; ﬁgg zg 2 i 005323861; :ﬁ Zz
25 230 4514 13 6 8 0.609922 54 63 -
62 457 4014 32 5 8 0.70534 58 62
26 252 3370 15 4 8 0.60777 54 62 63 457 4015 32 5 12 0.749609 59 63
2r 252 3371 15 4 12 064791 56 62 64 470 4161 33 6 1 0.643342 56 62
28 279 4817 17 7 2 0.619105 55 62 65 470 1164 23 6 13 0.664159 5 62
29 280 5537 17 8 3 0781048 60 62 66 487 7479 3 1 12 0.598902 54 62
30 289 3671 18 5 10 0.572185 52 62 67 484 5608 34 8 15 0.654315 56 62
31 292 5544 18 8 15  0.641985 56 62 68 484 5606 2 s 7 0.685725 58 62
32 292 5254 18 8 5 0.664618 57 62 69 482 4165 34 6 1 0.91948 62 62 0.8975
33 285 1654 18 1 8 0.902403 62 62 0.8945 70 496 5467 35 8 10 0.610828 54 62
34 302 4538 19 6 8 0.642603 56 62 71 496 5609 35 8 3 0.63244 55 62
35 302 4539 19 6 12 0.698743 58 63 72 501 1726 36 1 8 0.906723 62 62 0.8975
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