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EXPERIMENTAL SETUP
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optimized

Vbias set in order to get single rate ~ 3.5 kHz
for each SiPM channel

~20°C



Coupling surfaces

Light guide 490 mm?
4x4 SiPM 169 mm?

8x8 SiPM 666 mm?



coaxial cables




1 entry for each SiPM channel
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average of ADC counts
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On average the light distribution is uniform
on the different SiPM channels



Efficiency measurement

external trigger
(AORB)AND (CORD)

] for cosmic rays
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Looking at the sum of all SiPM channels
an anomalous sample of events is visible
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The effect is confirmed when
SiPM 3 and 4 are in data taking
with the same trigger

Noise = events with pedestal
values on all SiPM channels
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8 entries for each event
1 entry for each pair of channels

even tS
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The pedestal events (~ 4%)
must be removed

Y ADC > 6500

Entries 5254
Mean  1.194e+04
Std Dev 5400
Entries 17
Mean 2402
Std Dev 1492

sum of ADC counts



Trigger 2. ADC < 6500 SiPM 4 PMT 4

(to be efficiency (%) efficiency (%)
rejected )

7716 7068 290 87.8+1.1 6819 88.41t1.1

Trigger PMT 3 PMT 3
efficiency (%)

5722 5191 90.7+1.3

Necessary more data to reduce the error below 1%

The efficiencies are comparable

Anyway PMT efficiency is higher
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Time resolution
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Time resolution — ¢+ 50% _ ¢ 50%
Same SiPM (3 or 4) At=t, '

constant fraction method

without
amplification

Wi ’

40 Gig sample 2 channels from same SiPM 14



Time resolution At = t, 0% — t, 0%
Different detectors (3/4)

constant fraction method

without
amplification

1 channel from SiPM 3
1 channel from SiPM 4
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40 Giga sample



A simulation has been implemented to take into
account the time jitter due to the track slope

Cat =2 Ochannel

From the measured At distribution
to the intrinsic time resolution
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Two channels of the same SiPM
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Two channels of different SiPMs
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e Large sample:
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Summary

Cehannel ~ 210 ps  same SiPM
Genannel ~ 200 ps  different SiPMs

opmr~ 170 ps  different PMTs



Conclusions

* mechanical setup DONE
« assembling of experimental setup DONE
 understanding of SiPM work conditions DONE
-« efficiency measurement DONE
« time resolution measurement DONE

TO DO more statistics in order to publish these results

Remarks

- the SiPM performances are not so far from the PMT ones

- the difficulties to couple SiPM with ECAL, the lack of improvement
and the cost advise against the substitution of PMTs with SiPMs

- Lecce lab is available for other test on ECAL / SiPM / PMT
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Figure 1: Typical Spectral Response
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HAMAMATSU

PHOTON IS OUR BUSINESS

s m B =

MPPC® (Multi-Pixel Photon Counter)

S$14160/S14161 series

Low breakdown voltage type MPPC for

scintillation detector

Photo detection efficiency (%)

4x4 Hybrid Array of 4x4 mm? SiPMs in plastic chip scale package. The detector is
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Advanced Silicon

completely covered with transparent epoxy layer.

Number of | Effective photosensitive Pixel pitch Number of Window | Geometrical
Typ. no. channels area/channel Ixel pitc ixels/channel Package Window refractive fill factor
(ch) (mm?) (um) | P index (%)
S$14160-3050HS 3.0 x 3.0 3531
S14160-4050HS 1 4.0 x 4.0 6331
514160-6050HS 6.0 X 6.0 14331 Surf
S14161-3050HS-04 |16 (4x4) | 3.0 x 3.0 50 3531 | oﬂntaffpe Silicone 1.57 74
S14161-3050HS-08 64 (8 x 8) 3.0 x 3.0 3531
- - X .0 x 4, 6331
S14161-6050HS-04 16 (4 x 4) 6.0 x 6.0 14331
“% }\‘M AX = 420 nm
40% — (0]
PDEyax = 43 %
36%
30%
8 2%
m —
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channel o - signal area (nWb)

Signal area vs signal height
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