Straw analysis status, [2023-03-29 Wed]

Straw TB team

April 1, 2023
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July TB: Bad strips in DR

Hits W/O overflow cut shown

APV DR

hitsPdo_apv_2D_I0 2 hitsPdo_vmm_2D
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o Strips 150-153 are full on APV and no signal on VMM

o Strip 150 about every time in overflow
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July TB: Bad strips in DR

After cluster optimization ("before" method)

Maximal charge in cluster, all clusters

hitsPdoAllOptClustersMaxE_apv_2D_I0

Entries
Mean x
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Std Devx
StdDevy

Maximal charge in cluster, max sumE clusters
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o Strips 150-153 are full on APV and no signal on VMM
o Strip 150 about every time in overflow
= = = = = Q
Straw TB team Straw analysis status, [2023-03-29 Wed)] April 1, 2023 3/24




Merging, July TB

Parameters

o Alignment — first variant, linear

©

Merging tolerance — 5 / 10 strips (maximal difference between estimated value on DR and hit to VMM)

©

Requirement for APV cluster in DR — yes / no
DR hits — Removed hits 150-153; only hits from central APV

o Default (without optimization) —

©

Optimization Tolerance APV cluster in DR Merged Good Noise
default 5 no 326 316 39
default 5 yes 228 220 22
default 10 no 351 335 65
default 10 yes 244 231 41
optimized 5 no 348 339 35
optimized 5 yes 163 159 12
optimized 10 no 368 351 67
optimized 10 yes 174 170 46
optimized, cut 100 5 no 346 339 36
optimized, cut 100 5 vyes 108 106 8
optimized, cut 100 10 no 363 348 67
optimized, cut 100 10 yes 116 109 14
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Merging: residuals on DR, 1

Default (without optimization)

spill

St diference between estimated positon on DR and APV cluster center

EOF Entries 996
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160/

o Need larger statistics

o Need to remove three left strips

o Optimization + cut looks better

o Alignment have to be optimized
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max for clusters, 1 spill

Default (without optimization)

2000,

1800

1600

1400

1200

1000

hitsPdoAllOptClL =_apv_2D_I0

Entries 1425
- Mean x 181
- Meany 1803

- - StdDevx 1607

StdDevy.

o Need to remove three left strips

o Optimization + cut looks better

o need larger

statistics

o Alignment have to be optimized

v
Optimized Optimiized + cut 100
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Merging: residuals on DR, run 49

Default (without optimization)

DRand

Teo s 00
S, Stp,_

Optimized

‘Sip differenco batwoen esimated posiion on DR and APV cluster cortr

o Need to remove three left strips
o Optimization + cut looks better

o Alignment have to be optimized

Optimiized + cut 100

DRand
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October: reminder
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RUN 51: Noise in MM 3: problem:

Hit corellation between hits in MMO and MM3

SubRUN_O_GEMROC_0_TL: N corellations between MMO and MM3

Corellation between clusters in MMO and MM3

MMO02X vs MMO03X

strip (MM3)

2 v mndx Mk vs MM

mmCorrellations_det2-5

Entries 888863
Mean x 178.9
Mean y 189.6
StdDevx  25.95
StdDevy 181 o

220
strip (MMO)
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RUN 51: Charge in MM (logz)

Charge in MicroMegas 3 (B-board) Charge in MicroMegas 0 (B2-board)

SubRUN_0_GEMROG_0_TL: charge (Sample and Hold mode) for detector 5 SubRUN_0_GEMROG_0_TL: charge (Sample and Hold mode) for detector 2
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RUN 51: Noise in MM 3

Time difference between hits in MM strips and

Time difference between hits in MM strips and

Scint 0 Straw 29
SUBRUN_0_GEMROG_0_TL: delal between miroldegas 3 s and de 0 chanel 0 SUBRUN_0_GEMROC_O_TL: delaT betueen miroblegas 3 stps and dt 1 channel 29
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LEMO connectors

RUN 51 | RUN 62
TIGER Channel LEMO type Comment TIGER Channel LEMO type Comment

7 22  Scint 0 7 22  Scint 0
7 46  Scint 1 7 46 Scint 1
7 50 Straw 29 7 50 Straw 29
7 28  Straw 30 7 28  Straw 30
7 51  Straw 31 7 51  Straw 31
7 26  Straw 32 7 26  Straw 32
7 23 Straw 33 7 23  Straw 33
7 14 LEMO #2 no signal 0 8  SHiIP straw
0 8 LEMO #8 7 14 LEMO #2 no signal
1 15 LEMO #9 1 15 LEMO #9
2 8 LEMO #10 2 8 LEMO #10
3 15 LEMO #11 3 15 LEMO #11
4 8 LEMO #12 4 8 LEMO #12
5 15 LEMO #13 5 15 LEMO #13
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RUN 62: DeltaT vs SHiP straw

TIGER 0 and SHiP straw TIGER 7 and SHiP straw

SubRUN_0_GEMROC_0_TL: deltaT between tiger 0 channels and det 6 channel 0 SUbRUN_0_GEMROG_0_TL: deltaT between tiger 7 channels and det 6 channel 0
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October TB, MM drift time (run 51, before thresholds)

MMO (B2-board)
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MM drift time 2D

SubRUN_0_GEMROC_0_TL: T deta” Tgeim (COarse time)
2 Entries 61613
% Mean x 33.02
<
&} Meany 178.4
o StdDevx 1116
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SubRUN_O0_GEMROC_0_TL: T ots " T (COArse time)

channel

Std Dev x

1
! 57%00 —400-300-200-100 0

AT, ns

68762
108.3
190.2
136.5

I
100 200 300 400 500

= =l = =
April 1, 2023

<
TR
15/24



Charge for MM channel (thr selection)

Number of Entries

Straw TB team

ProjectionY of binx=62 [x=211.0..212.0]

slice_py_of_charge_sh_det5
Entries 13612
Mean 3.146
Std Dev 1.625
- i I
| W T | 1 | - I I I I
30 0 50
Charge, fC
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eFine for Sci LEMOs

Sci coincidence

SubRUN_0_GEMROC_0_TL: eFine for detector 0, channel 0 (scintilator channel)
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Straw TB team
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SubRUN_0_GEMROC_0_TL: eFine for detector 0, channel 1

eFinePerTime_det0_ch1

200

Entries 58281
Mean x 2.604
Mean y 416
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eFine for Sci LEMOs

Sci 1 - SciCoinc, Fitted with Gaus

SubRUN_0_GEMROC_0_TL: T, T

cint 1 scint0
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October TB, MM3 thrs

MMO0-MM3 corellation
MM3 thresholds SubRUN_0_GEMROC_0_TL: N corellations between MM0 and MM3
)
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But most of other channels has noise level around 4 fC
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October TB, MM drift time (run 51, thr applied)

MMO (B2-board)
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Boards we have (reminder)

Boards we have (reminder):

o A-board (? items):
Up to 118 MM channels:

112 in central connector
118 in left/right connector

no LEMO channels
o B-board (1 item):
64 MM channels
8 lemo connectors (all to single TIGER)
o B2-board (3 items):
Up to 122 MM channels:
122 of 122 in <right> connector;
116 out of 116 in central connector
116 out of 122 in <left> connector)
120 MM channels (on central & left MM)
2 LEMO connectors, 1 per TIGER
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Summary after meeting with Vitalii:

Summary after additional mid-evening meeting

@

200ns looks like failing signal edge (signal width on the right plot
is about 200ns)

That x-talks should be from LEMO connectors

SHiP straw creates noise on tigers connected to LEMO — looks like
grounding problem
85ns between Scint.Coinc. and single scintillator:

Check if CAEN system was used

Maybe, 32ns cables was used

About 100ns difference can be found on right plot
About 100ns between first hits to MM and Scint.Coinc.

Looks like normal value

We do not know about problems in B2-board now, LEMO
connectors wasn't used normally yet.

Since we have SHiP straw (20mm diameter) in
straw-combined-plane:

sincle B2-board utilizes 120 MM channels, e.g. 30mm
B-boald can use only 64 MM channels (15mm) — less then SHiP
size!

Seems, we need B2-board for all MM

Signals on CAEN

fek Run: S00MS/s  Sample

C} 0’:"%“

c2Low

i Z00mva @B ZoomVe M 100ns Chi S —420mV]

i

photo from Vitalii
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Backup
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Charge in TIGERs

TIGER 7 charge (MM3)

SubRUN_0_GEMROC_0_TL: charge (Sample and Hold mode) for gemroc 0 iger 7
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o Green cross: Sci

o Blue cross: Straw
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TIGER 6 charge (MM3)

SubRUN_0_GEMROC_0_TL: charge (Sample and Hold mode) for gemroc 0 iger 6
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o Magenta cross: LEMO unconnected

o Brown triangles: "bad" channels
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