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Premises

! Fibreless readout is a  part of R&D to 
optimize the final design. WLS Fiber 
readout has been extensively 
investigated. 

! Possibility of integration(Sensor-PCB-
ASIC).

! Availability of the SSPM optimized for 
the green light.



4/8/2007 4

! WLS fiber readout has 
been extensively 

investigated by NICADD 
and CALICE collaboration 

While this design  
can work 
with a fiber-in-cell 
elements a further 
simplification in 
assembly and large-
scale production 
may be possible if 
direct coupling can 
be shown to work !

! For the low PDE eff. 
SSPM (13 % in green) 
for the WLS readout 
of blue scintillator, 5 

mm.  ~ 15 PE.
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ASIC

PC Board

Scintillator

Photo-sensor

Basic elements of fibreless readout
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1*1 mm2 2*2 mm2

CPTA MOSCOW

580
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Scintillator and 
photo-sensors

We used 3*3 cm2 green 
emission scintillator, 

wrapped in VM2000, 6.2 mm 
in thickness, edges cut, not 
polished, painted in white.

SSPM are of different 
vendors and 

characteristics
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OIA

Cosmic 
test setup

Noise rate at 
single counter ~ 

150 Hz,

Threshold ~5 PE

CPTA

Magic 
box
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Positions of the sensor during  
measurements

12

3

Green scintillator 
wrapped in VM200

Opening

SSPM position
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Amplitude distribution for each 
position.

[1], ∆=890

[2], ∆=839

[3], ∆=591

Normalization with fit:

Center - 100%

Edge - 94%

Corner - 66%

center

const=169

mpv=1645

sigma=143

211839 edge
const=848
mpv=1639
sigma=137

const=1132
mpv=1391
sigma=117
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3D distribution of the signal intensity 
in the green scintillator cell.
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2*2 Cosmic [1], ∆=238 20 volts
∆ =450 at 35 Volts

35 Volts

At 35 Volts by 
scope calibration  
we have ~13 PE
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HAMAMATSU
100 pixels

100X100 µm

78% - fill factor

PDE~50%

Gain~2.4*106
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HAMAMATSU single-electron calibration
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Signal from cosmic 

RUN211941 EDGE WITH GREASE

const=66.7

mpv=4116.0

sigma=624.9

19.3 PE ± 3.0

[2]    ∆ =2608

Scintillator - 6.2 mm

Edge position

Optical grease

PDE at 500 nm ~ 45%
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HAMAMATSU cosmic(optical grease vs. no grease)

mean=3731.6 
sigma=562.1

[1]    ∆ =2608 

run211939
const=323.5
mpv=2807.6
sigma=389.7

GREASE/NO GREASE = 1.5 ± 0.2

[1]    ∆ =1684
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Cosmic test overview

! SSPM (CPTA) and HAMAMATSU have been 
tested.

! Absence of single electron separation for 
SSPM (CPTA) creates problems for 
calibration (for the setup we use).

! The best (expected) result came from 
HAMAMATSU with 100 pixels.

! Optical coupling through the grease improves  
results by 50 %.

! Uniformity test is necessary.
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D.C. measurements with radioactive 
source Sr 90

Output Current vs Bias Voltage
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Scan test

Scan Across Green Square Cell 
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Green Square Cell with White Paint

37% non uniformity
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Scan test

Scan Across Green Square Cell 10 mm off Center
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20% non uniformity
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Scan test

Diagonal Scann of Green Square Cell 31 mm x 32 mm x6.2 mm
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Normalized vs Thickness
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~40% non – uniformity for 6 mm ~75 % non – uniformity for 3 mm

Comparative scan 
test
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Summary

! Direct coupling between green scintillator and 
SSPM looks promising ~ 19 PE for the sensor 
of 100 pixels.

! Uniformity scan shows applicability of the 
method, ~ 40 % non-uniformity from center to 
edge for 6 mm thick green scintillator. 

! Non-uniformity increases when thickness 
decreases.

! Optical coupling(cement, no cement) still an 
issue.

! More R&D is necessary
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Cross – reference test at the corner with a 
new trigger(replaced trigger scintillators)

Conclusion - the result is 
consistent

[3], ∆=511

[3], ∆=591
Previous 

measurement

211859landau 
mean=1661.6 
sigma=116.7
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HOW to get PE from calibration

run211942 hama pedestal

const=463.7

mpv=1122.6

sigma=89.6

run211946 hama phys mode 
led

const=114.1

mpv=3000.0

sigma=795.8

run211947
hama cal mode 

led

const=17.9

mpv=13048.8

sigma=4475.7

run211947 hama
cal mode spe

peak1

const=213.4

mpv=1211.5

sigma=361.3

peak2

const=185.7

mpv=2194.8

sigma=436.9

1PE in PHYSICS mode is

154.9 ADC counts


