Calorimeter with MPPC

- Fine segmented calorimeter with MPPC readout -

, GLD
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- GLD MPPC
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wWhy MPPC for the GLD
calorimeter ?

- 1 x4x0.2cm3
« T
- ( 10M)



Problem : The MPPC iIs
non-linear device
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Beam tests



Plan for two beam tests

- Construct EM calorimeter prototypes with
MPPC readout.

- Check actual performance with various particle beams.

(1) Beam test @ DESY (2007. Feb-Mar)
Using e* beam (1 -6 GeV)
Linearity / Energy resolution /
Spatial resolution of EM shower

(2) Beam test @ Fermilab (2007 - 2008)
Using e, -, u, K, © beams
¥ reconstruction in multi particle injection



EM calorimeter Prototypes

Thickness : Tungsten = 3.5 mm Scintillator = 3 mm
Strip size : 1 cm (width) x 4.5 cm (length)
Number of layers: 26 (18 X,;)
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1600-pixel MPPC
for the beam tests

- This package is suitable for

3mm

4 mm

3 mm

Thickness 1.3 mm

attaching to the scintillator strip A tive area 1 x 1 mm2

- 500 MPPCs will be delivered soon.
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3 types of Scintillator layers

S

MPPC

WLSF

Mega strip
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Setup of the beam test @ DESY

----------------------------------------------------

i Flex cables
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Light yield measurement of the
scintillator strip using the new MPPC

- Measure light yield with the MPPC
- Comparison between WLS fiber readout and Direct coupling

WLS fiber readout Direct readout

/ . I X I

WLSF diameter 11 mm MPPC MPPC

B-ray source (°°Sr)
] Stripsize: 1 cm x 4.5 cm x 3 mm
J] covered with reflector film

collimator

/

Trigger scintillator
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Signal of MPPC
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Light yield for beta-ray

Bias voltage : V, + 2.1V
Temperature : 25 °C

WLSF readout [k77.8-f Direct readout [k77.8-d
Entries 10000 - Entries 10000
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Observed light yield is sufficiently large.
Direct readout shows —60 % light yield of the WLSF readdut



Light yield (Photo-electrons)

Light yield v.s. Over voltage
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— Green: Fiber 1 mm, 3M RM film
45:_Black: FO.7 mm, 3M
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We can control the light yield
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Saturation effect for Linearity
( Using MPPC with 1600 pixels )
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Incident beam energy ( GeV )

- 1600 pixels are enough for the beam test
@ DESY ( beam energy 1 — 6 GeV).
- We need more pixels for the GLD calorimeter, though.



BenCh teSt Of 1000 MPPCS Temperature

for DESY beam test controlled
| FED chamber

- It Is necessary to check /‘\
properties of all the MPPCs MPHC mounting bpard
used in the prototype i

Bias
] Voltage
- We prepare the system which

can measure 16 MPPCs at once
Gain / Noise rate / Cross-talk

_ AMP & Shaper
- The system iIs put under i i

temperature control

Scaler « Discri.| | ADC
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- MPPC

Summary

MPPC
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Plans

MPPC

Beam test
- MPPC 1000
- LED MPPC

Beam test @ DESY (2006 Feb-Mar)
- MPPC

Beam test @ Fermilab (2007-2008)
- DESY beam test
¥ reconstruction
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Backup
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Gain monitoring
using Chip LED

Thickness
0.4 mm

Gain of MPPC depends on

temperature. (~ 2% / C°) Chip LED

A=470 nm

— We will implement gain monitoring
system with chip LEDs.
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Particle Flow Algorithm (PFA)
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