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Gain stability

* To measure o, with the required accuracy, the
gain stability of the crystals SiPMs must be
guaranteed and the gain eventually corrected



Short-term gain stability
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For required precision: remove gain variations due to double pulses:
a laser pulse preceded by a beam pulse within ~40 ns

Effect estimated in the absence of beam, firing two lasers suitably
delayed (scan up to 70 ns)

Also important to reduce pilup effect (>2 e* hitting the same crystal at

the same time) ;



Splash effect HW-
corrected with Megaboxes
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Short-term gain stability: reminder

Long Time Double Pulse Test
Runs:12860-12927, FW:1,6, BurstPulses:50, BurstPeriod:120ns
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Improvements without and
with beam



Long-term gain stability

Calorimeter SiPMs are very sensitive to temperature and bias
voltage variation

Effect time scale >> 700 us muon fills

Correction done using out-of-fill laser pulses, a technique
tested with mono-energetic electron beams in 2 test beam
facilities

Correction done every sub-run (1 sub-run €< 2 GB of data, ~5
seconds, 1 run €= 1000 GB of data)



In-fill gain function

To get in-fill gain function
— Correct long-term drift with out-of-fill pulses
— Correct laser shot-by-shot

— Correct pileup from short-term double pulse study. To be done

Before correction: 3.7%
After correction: 2.8%

Corrected SiPM Energy C01.X18

Raw SPM Energy CO1L.X18
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In-fill gain function

To get in-fill gain function
— Correct long-time drift with out-of-fill pulses
— Correct laser shot-by-shot
— Correct pileup from short-term double pulse study. To be done

1% fluctuations expected from laser specs

First study shows the laser behaves much better - to be
confirmed



In-fill gain function

In-fill gain function differs
from 1 for less than 3 x 104
after 30 us

Modeling function with
exponential

real oo 2]

In-fill gain correction maybe -

unnecessary after 30 us
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SM & LM temperature studies

SM1: PIN Amplitudes

3 1.001F

o
(=8
£ 1.0008

* System performance dependson - &

daily temperature variation

Such a variation affects f. i. the
PIN response at the per-mil level

$1.0004—

To reach the required accuracy this dependence has to be

accounted for

The challenge is to correctly disentangle the effects due to the
laser source, the monitor and calorimeter sensors and

electronics

Studies are on going, more info in the next future...




Laser SLOW CONTROL, reminder

Sets & monitors:

SM Vbias )
LM HV,

hardware parameters (filters, mirrors),

Status of network devices,

Laser driver current and interlock status,

SM-related temperatures and storage in ODB New

Example:

sm_temp_id

sm_description | sm_id_g2sc_laser_sm_device

sm_temp_time

board_temperature

ext_temperature

csp_temperature

VONOOWN P

(15 rows)

+
+

PMT LASER 1
PID1 LASER 1
PID2 LASER 1
PMT LASER 2
PID1 LASER 2
PID2 LASER 2
PMT LASER 3
PID1 LASER 3
PID2 LASER 3
PMT LASER 4
PID1 LASER 4
PID2 LASER 4
PMT LASER 5
PID1 LASER 5
PID2 LASER 5

—_—_————————————————— ¢

10
11
12
20
21
22
30
31
32
40
41
42
50
51
52

A ———— i—

2018-86-20
2018-86-20
2018-86-20
2018-086-260
2018-086-208
2018-86-20
2018-86-20
20618-86-20
2018-086-26
2018-86-20
2018-086-20
2018-86-26
20618-086-260
2018-086-208
2018-86-20

B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:
B4:

13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:

35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.

08208752
08208752
08208752
0826752
08208752
08206752
08208752
08208752
08206752
08208752
08208752
08208752
08208752
08208752
0820752

+
+

45,
45,
42,
47.
50.
45,

46.
44,
46.
46,
43,
45,

42,

749001
285999
133999
301998
6720801
5085601
45,945
2089999
669601
240002
240002
688999
887601
45.862
9410082

+
+

33.
33.

33.
36.

33.

33.

32.

33.
33.

2}
1176861
529999

2}
826001
911999

2}
518682
968601

2}
33.528
938999

2}
634998
438999

38.
38.
38.

I
I
I
I
I
| 37.
| 3s.
| 37.
| 37.
| 38.
| 3s.
| 38.
| 38.
| 38.
| 3s.
| 3s.

8908999
425999
396999
37.458
737999
304001
789601
983682
376999
08081999
153999
386602
334999
598999
133999
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Laser SLOW CONTROL, new

Displays last day and last week laser hut room temperatures

Laser Control

Laser dqces - Muon Fil view

Last update Thu Jun 07 10:52:13 GMT 40200 (CEST)

Source Monitor Bias Voltage HV CHHV SETHV MONITOR | MON STATUS POWER Filter wheels actu ition 24h Temperature Monitor
Last time Thu Jun 07 2018 10:51:29 GMT+0200 (CEST) 0 635 635.36 148.62 Last time Thu Mar 01 2018 23:40:50 GMT+01 Last time Thu Jun 07 2018 10:51:30 GMT+0200 (CEST)
SM PMT PMT PID1 PID1 PID2 PID2 1 585 585.40137.49 P — lalslalcla Last 24 hours
DEV SET  MON  SET MON SET MON 2 585 585.42135.79 — LHUITE (wal
sM1 o063 [N ¢c¢ NN 7.eo 3 555 555.33130.36 \ LHUIT2 hood)
sM2  oss [N <o+ DN <o+ NN s 635 6354114932 Pos 666666 L
SM3 oco N <« N <« N 5 550 550.45128.85 —
sm4 o069 N <o+ NN <o N s 545 546,91 12750 TRASMISSION'R37 0.37 0.37 0.35 0.35 0.37 T
SM5 o6s N <+ I oo 7 510 510.42119.23 N
SM6 oo N <=« N <+« N 8 585 585.34136.78 e
9 590 590.45137.94 e
Devices reachable on network i oy 2544 |25 o0
1 525 525.40122.55 2
Last time Thu Jun 07 2018 10:51:47 GMT+0200 (CEST) 12 535 535.45 125.02 F]ip Mirrors actual poRjon é
DEvice e 13 545 545.64127.42 Last time Thu Jun 07 2018 10:51:47 GMT. e
LASER CONTROL BOARD [ IsSAUVE | 1 550 560.52126.62 ‘
source monTor BoarDs conTroLLER [ = =] 1 NUMBER 1 2 3 a
LOCAL MONITOR HV [ isAvE | 1 500 500.44116.83
DECAYICENERATOR [sauve ] 17 510 510.48119.89 MIRROR POSITION DX B *
19 500 500.42116.85 NOWIE 2018 '
2 550 580.59 135,08 1 week Temperature Monitor
Laser Driver 21 535 535.51125.89
Last time Thu Jun 07 2018 10:51:52 GMT+0200 (CEST) 22 550 550.43128.49 \ Last 168 hours
Laser CURRENT CURRENT INTERLOCK 23 560 560.38 130.83 — LT wa
SETTINIG MONITORING STATUS 24 650 650.46 152.01 3 LHuU(T2 (hood)
1 0.9 0.9 | UNLOCKED | 25 1100 1100.34 154.71 Ve
2 0.9 09 [ UNLOCKED | 26 1100 1100.38 154.51
3 0.9 0.9 | UNLOCKED | 27 980 980.42137.77
4 0.9 0.9 | UNLOCKED | 28 1000 1000.44 140.46
5 0.9 0.9 [ UNLOCKED | 29 1000 1000.47 140.60
6 0.9 0.9 | UNLOCKED | 30 0 276 0.10
31 0 258 0.05
32 0 118 0.05
33 0 229 0.02
34 0 1.64 0.01 28
35 0 265 0.06
36 0 116 0.10
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Laser SLOW CONTROL

NOW WE USE MIDAS ALARMS

.Program Alarm triggered when a SC Program is not running

.Evaluated Alarm on a threshold condition

.destination: (to system message log, to DB system)

visual, audial, email, SMS

12



Laser SLOW CONTROL

Midas alarms are enabled in laser slow control (LSC) software

At moment the LSC sends the following warnings:

"Laser Slow Control DB CONNECTION FAILED"

"Laser Slow Control LOCAL MONITOR HV: DB DATA WRITE FAILED"

"Laser Slow Control NETWORK DEVICES PING: DB DATA WRITE FAILED"
"Laser Slow Control SOURCE MONITOR VBIAS: DB DATA WRITE FAILED"
"Laser Slow Control LASER DRIVER: DB DATA WRITE FAILED"

"Laser Slow Control LASER DRIVER LOCKED"

"Laser Slow Control LASER DRIVER NOT CONNECTED"

"Laser Slow Control FILTER WHEELS POSITIONS: DB DATA WRITE FAILED"
"Laser Slow Control FLIP MIRRORS POSITIONS: DB DATA WRITE FAILED"

Soon we will update MIDAS Program Page
adding the Slow Control software restart procedure

13



Online Data Quality Monitor

Now DQM Laser Monitors software (ART SIDE)
checks the quality of laser traces collected by DAQ

Example of warning conditions for pulses
4
1000 |
|
500 I Saturation warning:
v o : if amplitude of the signal
< _ o _ | exceeds 4000 adc
S _soo| JIMme synchronization warning: | (after pedestal subtraction)
3 if less than 50 samples of !
~10001 pedestal before the pulse :
- - — —— - - > |
-1500 |
~2000 | L —

0 50 100 150 200 250
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Offline Data Quality Monitor

* To make sure that the data is correctly acquired, we select

Sync pulse timing [c.t.]

offline the only fills which present both the

— Sync pulse and the

— End-of-fill pulse
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Laser DQC
good events = 14
bad events =0
total events = 14
—> 100 % passed DQC
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