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• 1613 CD GCUs connected to 45 BECs
• 155 VETO GCUs connected to 10 BECs
• 56 sPMT UWB connected to 2 BECs



Light off test from Sept.4 to Sept.5

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

• test area: see right figure and table

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
53 342 external/nhit CD batch 1 LED on 
57 446 nHit CD batch 2
58 446 nHit CD batch 2 LED on
60 449 nHit CD batch 3
61 376 nHit CD batch 4

batch



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



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

• Start from period trigger(configuration: 200Hz)

• Check if CTU send the trigger 

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

No trigger lost from CTU sender



purpose: check if there is trgger lost from 

CTU-RMU-BEC-GCU

• check the trigger chain 

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

N_triggered GCU < N_total GCU:
• data lost: trigger or DAQ?



purpose: check if there is trgger lost from 

CTU-RMU-BEC-GCU

• check the trigger chain 

plot shows 53 sub-run data togther.
Y: triggerNr gap
X: ith trigger of the sub-run

triggerNr=1:
• data lost: trigger!



purpose: check if there is trgger lost from 

CTU-RMU-BEC-GCU

• check the trigger chain 

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.



• trigger lost in the begining of run

• trigger lost between CTU and BEC

• trigger lost between BEC and GCU

RUN48
RUN51

• only two period trigger this time, both happen in the 
begining, it might be the trigger chain is not stable 
in the begining. 

• Next light off test, can repeat the period trigger to 
get more information.  



purpose: check if there is trgger lost from 

CTU-RMU-BEC-GCU

• check external trigger 

Result：No trigger lost



purpose: check if there is trgger lost from 

CTU-RMU-BEC-GCU

• check nhits trigger : RUN 57

Result：data lost 



 single high frequency trg，CTU_BEC_GCU can 
handle

continuous high frequency， there is lost on trg/data 



• the threshold for RUN57 nhit=37,total 

446*3=1338

• mean frequency of this RUN is about 100Hz

• f= Total trgN/Time

• It brings question:

• nhit trigger time difference min-limit(fre)

• the short time difference trg come from nhits or 

transmission error

• can we monitor the transmission error on GCU for 

next test?

exist ‘problem’:
• dead time of device:

BEC: 2us
CTU:1us
GCU:1.xxus

• RMU: need carefully check
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检查从CTU_BEC_GCU是否有trigger丢失

• 每次sub_RUN：trigger下的GCU最小个数
• 有2次有数据丢失。具体看看。也发生在最开始
的run 

检查整体从CTU是否发送里trigger
• constant frequency， good



检查trigger丢失的sub-run1具体信息

• 丢失的triggerNumber变化情况

• 这个丢失的GCU连接的BEC:table
result：总共丢了200多次

trigger lost between CTU and BEC： NO 因为没有

trigger lost between BEC and GCU：YES

table只显示了一部分



检查trigger丢失的sub-run2具体信息

• 丢失的triggerNumber变化情况

• 这个丢失的GCU连接的BEC:table
result：
trigger lost between CTU and BEC
trigger lost between BEC and GCU
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external没有发现问题
nhit总有某些奇怪的超高的频率
• 这次的thr多少呢？
• 真实情况下对于f>50kHz的有什么处理吗？DAQ可能丢数
• nhit模式下CTU有可以处理的频率上限吗？



Run 
No Start time End time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

50
20230904-

235129
20230905-

000437 155 0x0000 N/A external
Veto 

GCUs
LED 
on

NO trigger lost



Run 
No Start time End time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

52 20230905-011227
20230905-

012033 342 0x0000 N/A nHit
CD 

batch 1

NO trigger lost



Run 
No

Start 
time

End 
time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

53

20230
905-
01231
8

202309
05-
013314 342 0x0000 N/A external/nhit CD batch 1 LED on 

changed from external 
to nhit at about 01:27

So many lost because frequency? why frequency is so high?
let’s check ith sub run



Run 
No

Start 
time

End 
time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

57

20230
905-

02320
6

202309
05-

023808 446 0x0000 N/A nHit CD batch 2



Run 
No

Start 
time

End 
time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

58

202309
05-

024121
20230905
-024826 446 0x0000 N/A nHit CD batch 2 LED on



Run 
No

Start 
time

End 
time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

60

20230
905-

03503
6

202309
05-

040002 449 0x0000 N/A nHit CD batch 3

LED was 
turned on at 

03:54:54



Run 
No

Start 
time

End 
time

Number of 
GCUs

GCU trigger 
mode

BEC trigger 
mode

CTU trigger 
mode

RTRaw 
files

61

20230
905-

04521
6

202309
05-

051052 376 0x0000 N/A nHit CD batch 4

LED was 
turned on at 

04:59:46








