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Test setup (I)

ECal in SAND is a lead-scintillating
fiber sampling calorimeter

PMTs (Hamamatsu R5946/01) were
used for the readout in KLOE

Fig. 4. Exploded view of the PM box.

A slice of ECAL

(with Hamamatsu PMT)
is available in Lecce
for test and measurements



Test setup (IT)

SiPM on the right
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Number of |Effective photosensitive Pixel pitch NUbet of Window | Geometrical . )
Typ. no. channels area/channel 5 Package Window refractive fill factor
(ch) (mm?) (um) pixels/channel e (%) 200 300 400 500 600 700 800 900
$14160-3050HS 3.0 x 3.0 3531 Wavelength (nm)
S$14160-4050HS 1 4.0 x 4.0 6331
514160-6050HS 6.0 X 6.0 14331
S14161-3050H5-04 | 16 (4 x 4) | 3.0 X 3.0 50 3531 mgb’r']ftatcfp o | Silicone 1.57 74 }\‘MAX =450 nm
S$14161-3050HS-08 | 64 (8 x 8) 3.0 x 3.0 3531 PDE _ 50 (y
X 0 X 6331 MAX = 0

S514161-6050HS-04 | 16 (4 x 4) 6.0 x 6.0 14331
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10% 4x4 Hybrid Array of 4x4 mm?2 SiPMs in plastic chip scale package. The detector is

completely covered with transparent epoxy layer.
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Coupling surfaces

Light guide 490 mm?
4x4 SiPM 169 mm?

8x8 SiPM



PMT coupling




Twisted cables
substituted with
coaxial cables
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EXPERIMENTAL SETUP

PMT 1

PMT 3

PMT 4

Present

external trigger

“internal” trigger  PMT 1&4& PMT 4

readout of all (16) channels of SiPM 3
readout of half (8) channels of SiPM 4

SiPM threshold and gain to be tuned

rate ~ 0.8 Hz with cosmic rays

:I SiPM 1 (8x8)

SiPM 3 (4x4)

SiPM 4 (4x4)
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single SiPM spectrum
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Channel-by-channel calibration is feasible by means of Vgras tuning

An improvement of the spectrum is expected, but ...
.. the SiPM stability must be checked
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Only electronics noise (CAEN DT5702)

single channel

w

not connected to SiPM
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Formula from the fit of ADC spectrum
Number of photons = 0.00708 ADC - 1.16

single SiPM spectrum

60000

50000

40000

30000

20000

10000

Entries 3552224 |

|I!—|—|-|.|_I_L,II!IIII!_IIII|IIII

16 @antri;es fcé)r eaéch e;venté

III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III|_

O g7

Internal trigger (PMT 1 && 4)
SiPM 3 - OR channels 0-15
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number of photons
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Internal trigger (PMT 1 && 4)
SiPM 3 - OR channels 0-15

16-SiPM spectrum
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The ADC-photon formula

is used channel-by-channel
16-SiPM spectrum | Y
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Preliminary efficiency estimate (SiPM 3)

efficiency | X ADC 2 X ADC 2 n 23 n, 210
(%) 5000 9000
PMT1&&4 6780

PMT 3 6487 95.7+1.2
SiPM 3 6221 91.8+1.2 851+11 82611 90.2+1.2 85511

First test on SiPM 4

Very similar results

Plots in the buffer
1
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Next steps

To implement the external trigger

Tuning of SiPM threshold and gain

Efficiency measurement in different setups

Test on the temperature effect

.. Time resolution

.. energy calibration

.. dynamics (up to 1500 p.e./PMT in KLOE )

Suggestions are welcome !ll Beam test ?
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single SiPM spectrum
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Formula from spectrum of SiPM 3
Number of photons = 0.00708 ADC - 1.16

single SiPM spectrum
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