04/09-05/09 Light off test:
trigger chain(CTU-RMU-BEC-GCU) check
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BEC status

e 1613 CD GCUs connected to 45 BECs
e 155 VETO GCUs connected to 10 BECs
« 56 sPMT UWB connected to 2 BECs
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light off test introduction

Light off test from Sept.4 to Sept.5

« trigger mode: global trigger: period/nhits/external

« test area: see right figure and table

cosb

Run No |Number of GCUs| CTU trigger mode
48 155 periodic Veto GCUs
49 155 nHit Veto GCUs
50 155 external Veto GCUs LED on
51 342 periodic CD batch 1
52 342 nHit CD batch 1
93 342 external/nhit CD batch 1 LED on
57 446 nHit CD batch 2
o8 446 nHit CD batch 2 LED on
60 449 nHit CD batch 3
61 376 nHit CD batch 4




light off test introduction

Light off test from Sept.4 to Sept.5

 data structucture: for one run, like RUN48, there is few files(sub-run)
 each takes ~5s data.

» each include all GCUs output




Analysis

purpose: check if there is trgger lost from CTU-RMU-BEC-GCU
« Start from period trigger(configuration: 200Hz)
» Check if CTU send the trigger

RUN48,total subRun: 53, Time Frequenzy

207.5 - plot shows 53 files data togther.
205.0 Y: 1/triggerTimeGap
X: ith trigger of the sub-run
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Analysis

plot shows 53 sub-run data togther.
Y: total number of triggered GCU
X: ith trigger of the sub-run

purpose: check if there is trgger lost from
CTU-RMU-BEC-GCU

* check the trigger chain N_triggered GCU < N_total GCU:

- data lost: trigger or DAQ?
RUN48,total subRun: 53,number of GCU: 155.0
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trigerjumberDiff

Analysis

purpose: check if there is trgger lost from
CTU-RMU-BEC-GCU

» check the trigger chain

all 155 GCUs triggerNumberDiff

plot shows 53 sub-run data togther.
1.04 4 .
Y: triggerNr gap
i X: ith trigger of the sub-run
1. O triggerNr=1 :
| - data lost: trigger!
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Analysis

purpose: check if there is trgger lost from
CTU-RMU-BEC-GCU

» check the trigger chain

number of GCUs

150 4

140 +

130 4

120 4

110 4

100 +

90

BECID |N GCU all| lost: Oth | lost: 1th | lost: 2th | lost: 3th | lost: 4th | lost: 5th
76 17 - Full Full
121 10 Full -
73 18 - Full
23 13 Full -
147 22 Full Full -
74 11 Full Full - -
56 13 - Full Full 1
64 14 - Full Full
38 18 - Full Full
84 19 Full Full

RUN48,total subRun: 53,number of GCU: 155.0
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Table shows total GCU numbers and lost

GCU numbers of one connected BEC .

« Full means: at this triggertime, all GCU
of this connected BEC are lost.



Analysis-period trigger resuit

 trigger lost in the begining of run » only two period trigger this time, both happen in the
begining, it might be the trigger chain is not stable
 trigger lost between CTU and BEC in the begining.
* Next light off test, can repeat the period trigger to
 trigger lost between BEC and GCU get more information.
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Analysis

purpose: check if there is trgger lost from
CTU-RMU-BEC-GCU

» check external trigger

RUNS50,total subRun: 42, Time Frequenzy
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Result: No trigger lost

RUNS50,total subRun: 42,number of GCU: 155.0
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Analysis

purpose: check if there is trgger lost from

CTU-RMU-BEC-GCU
« check nhits trigger : RUN 57

RUNS57,total subRun: 42, Time Frequenzy
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Result: data lost

RUNS57,total subRun: 42,number of GCU: 446.0
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RUNS7,total subRun: 6,number of GCU: 446.0
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RUN57,total subRun: 6,number of GCU: 446.0
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* It brings question:

04

o @0‘ 0 —50°r o
- nhit trigger time difference min-limit(fre)
exist ‘problem’:  the short time difference trg come from nhits or
« dead time of device: transmission error
BEC: 2us
CTU1us * can we monitor the transmission error on GCU for
GCU:1 xxus next test?

 RMU: need carefully check



period trigger-CD



period trigger

Kot Bk A CTU L 75 % 1 Htrigger fr & MCTU_BEC_GCU& 75 ftriggerZ: 5k
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RUNS51, total subRun: 71, Time Frequenzy
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RUNS1,total subRun: 71,number of GCU: 342.0

350 A

period trigger

i & triggerZ kK fisub-run1 B &5 B
E & witriggerNumberZZ L & i,

number of GCUs

XA E R HIGCUZ B MBEC: table
result: 4§\;§%T200£W\ 150 -

trigger lost between CTU and BEC: NO FAN%&HE
trigger lost between BEC and GCU: YES

all 155 GCUs triggerNumberDiff
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RUNS1,total subRun: 71,number of GCU: 342.0
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nhit/exteral trigger
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Frequenzy[Hz]

Run Number of GCU trigger [BEC trigger| CTU trigger |RTRaw
No Start time End time GCUs mode mode mode files
20230904- | 20230905- Veto |LED

50 235129 000437 155 0x0000 N/A external | GCUs | on

RUNEO,tutaI subRun: 71, Time Frequenzy
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RUN52,total subRun: 104, Time Frequenzy

RUN52,total subRun: 104, number of GCU: 342.0
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Run [Start End |Number of |GCU trigger BEC trigger |CTU trigger RTRaw
No time [fime |GCUs mode mode mode files
20230
905- 202309
01231 [05- changed from external
53 8 013314 [342 0x0000 N/A external/nhit  |CD batch 1 |LED on to nhit at about 01:27
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RTRaw
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CD batch 2
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Hequenzy|Hz]

Run [Start End |Number of |GCU trigger BEC trigger |CTU trigger RTRaw
No time [fime |GCUs mode mode mode files
202309
05- 20230905
58 024121 -024826 446 0x0000 N/A nHit CD batch 2 LED on
RUN58,total subRun: 35, Time Frequenzy RUN58,total subRun: 70,number of GCU: 446.0
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Run [Start End |Number of |GCU trigger BEC trigger |CTU trigger RTRaw
No time time |GCUs mode mode mode files
20230
905- |202309 LED was
03503 05- turned on at
60 6 040002 449 0x0000 N/A nHit CD batch 3 | 03:54:54
RUN®60,total subRun: 153, Time Frequenzy RUN®G0,total sub
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Hequenzy|Hz]

Run [Start End |Number of |GCU trigger BEC trigger |CTU trigger RTRaw
No time time |GCUs mode mode mode files
20230
905- (202309 LED was
04521 05- turned on at
61 6 [051052 376 0x0000 N/A nHit CD batch 4 | 04:59:46
RUNG61,total subRun: 118, Time Frequenzy
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Iimes

536.00

535.75 A

535.50 A

535.25 A

535.00 A

534.75 A

534.50 A

534.25 A

534.00 A

e ek it YRS it AR S Sy R,

T
.\’090 'LOQQ %030 &QQQ 5000 BQQQ "QQO

GCUID

.00 1

RUN13,total subRun: 1, Time Frequenzy

number of GCUs

RUN13,total subRun: 1,number of GCU: 45.0

45.0 4

44.8

44.6 -

44 .4 1

44.2

44.0 4

Entry

AR HtriggerN ZE Al &1, BEC-GCUZ [fAltrgE T

all 305 GCUs triggerNumberDiff

1.04 -
y 1.024
a
M)
-n | |
g 1.00 1 _
<
}]
o
5 0.98 A

0.96 -

\ AP BN A0 so0 0
entry




