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lemperature control

e during last presentation at this LAB
meeting, two solution at our reach
were discussed and adopted to take
iInto account the important
temperature dependance of gain vs
temperature of SiPMs:

e the mounting of the measurement

box Iinto the thermostatic chamber.

* the introduction of temperature

sensors in the measurement setup.
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lemperature stapility

Temperature Sensor 0
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e similar behaviour of our chamber tested so far between 13 and 25 C.
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Qur beta source

* A discussion done during last

Pedestal subtracted: channel 5

meeting suggested to improve .
the collimation of our Sr90 - | T

source. e

10

S. Fiore setup a Fluka "l
Montecarlo describing our | | I‘
source and measurement

setup. We discussed and TR w w oo wo s

tested some options. large tail below pedestal




First simulations: Our source

Sr90-Y90 Fluka ©
spectra

Detactor 1 e

M

USREIN =etup Sr tiled 44

3 10
1
4
4 0.1
2 4 0,01
0,001
0
00001
1le-0B
1e-0B
_4_
1e-07
1e-08
14 16 18 20 22 24 26

* simulation showing uncollimated source

Hlumination




Old collimation: random triggers

1cm plastic, 5mm hole

Channel 5: data

Channel 4: data chandata[5]
chandata[4] C Entries 105393
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Channel 6: data Channel 7: data
chandata[6] _ chandatal7]
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e large tails around pedestal have been measured (150227 _run002)



Source

Fluka simulations
by S. Fiore
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New collimation: data

raw: channel 4 raw: channel 5
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Collimation is effective to cleanup our spectra



Peqestal

* During last presentation, a large ratio of pedestal
events over total number of events was found, even
IN case our trigger was selecting electrons in the
middle of the tile.



External vs Internal Bias

* |arge pedestal peaks have been observed when on-board bias is used.

Channel 7: data Channel 7: data
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* roughly same behaviour if external bis is given with precision power supply or from a second readout board

» it seems that our bias circuit is ok, but some crosstalk is present if bias and front-end live on same board.



New scans: data analysis

pedestal

the 32 input EASIROC inputs are divide  wwf "
into « signal inputs » and « pedestal Mo
inputs ». ool
an event-by-event average pedestal is ™
calculated using « pedestal inputs » an .t
subtracted to all channels to reduce - I R
noise. New histogram is produced. Pedestal fit: channel 5

600~ Enifies 157267

L Mean 219.4

From each new histogram, a channel sool e
pedestal is fit and subtracted to raw oF
data. -
resulting final distribution are used for “F
calibration and measurements. 100
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Calibration procedure

Events with signal: channel 7

Events with signal: channel 7
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Scan results, external trigger

Trigger rate [HZz]
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Gain vs Temperature

Calibration vs Temperature: VBias=71.0 V
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| Calibration vs Temperature: T=13.8 C |

(Gain vs Bias
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| Calibration vs Temperature: T=20 C |
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same analysis used as for XY scan.




Towards a realtime gain control

since:
* Gain = alpha (Vbias - Vovervoltage)
* Vi ervortage = €1 + gamma (T)
DT ADC counts/P.E.
Previous data sets have been used in a common fit to:

e Gain(VT)=a+bV+cT

Choosing an appropriate gain, Voltage corrections vs
Temperature can be applied online.

Current status.

e Temperature sensors able to achieve better than
0.1 C resolution (better by averaging O(100)
measurements).

e Granularity on Vbias achievable is O(100 mV).

* A Python script will be our realtime gain control

running on ZYNQ), accessing temperature sensor
over Ethernet and controlling on-board bias system.

From f2

Residuals to gain(v,t) fit

h2

Entries 50
Mean x 70.89
Mean y 17.25

RMS x 0.3101
1RMS Yy

3.068

resid
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Fine scan with self-trigger

* trying to improve trigger rate 10
Hz -> 10 kHz by using self-trigger
capabilities of EASIROC.

PhotoElectron fit:: channel 7

oooooooooooooooooooooooo

- Entries 703771
25000 — Mean 20.5
RMS 25.71

* trigger on most illuminated SiPM

signal. 20000}

15000—

* Distributions are now different.
Pedestal values measured from
dedicated pedestal run using a :
random trigger. RS- T

10000—

5000—

* calibration constant from long run
at T and V scan values from poorly
lluminated SiPM (channel 3).



Selt-triggered event sample

raw data Channel 5: data

T AT scanis T
obtaining by i pedestal run woan 59
plottllng. average - self trigger
of distribution, in ¢
units of P.E. _ |

Y ext trigger

e Threshold is set 0
just above 15 M Wmm 1
pedestal, see o 3™ e5 5206 Skt o e

figure.



Event-by-event pedestal subtraction

ch5: most illuminated

raw: channel 5

rawChannel5

PhotoElectron fit:: channel 5

0.007 r —
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— 2 -
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h 7 . | . | | : d raw: channel 7 PhotoElectron fit:: channel 7
C . eaS._t I u | I l | n ate rawChannel7 PhotoEIectronFitC;gg;e?Iq
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15000 —
0,008 W n
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5000 —
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3000 3100 3200 3300 3400 3500 0,00 50 550

e |t works, similar to baseline subtraction from waveform
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* data acquired in 5 seconds, about 50k events per point

 distribution averages are plotted, calibrated but no fit

1 Sr90 source collimation

from Fluka
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Fine scan, first results with self-trigger
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