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We measured the pulse height performan of 
various SiPMs; from CPTA, Hamamatsu

We measured the pulse height due to a beta 
emitter radioactive source located in various 
positions on a tile The SiPM is located at thepositions on a tile. The SiPM is located at the 
center of the tile touching the face of the tile.
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The cast tile is 5 x 5 x 1.0 cm3.
The scintillator tile surface is polished andThe scintillator tile surface is polished  and    
covered with Radiant Mirror reflecting paper.

The extruded tile is 5 x 5 x 1.0 cm3 .
The scintillator tile surface is not polished but
is covered with Radiant Mirror reflecting paper.

We also considered the case where the edges of 
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g f
the tile is painted with reflective paint.  
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M f CPTA SiPMM f CPTA SiPMMeasurement of CPTA SiPMsMeasurement of CPTA SiPMs
Used light from a photo diode + nd filter

1 photoelectronp
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Measurement of Hamamatsu SiPMsMeasurement of Hamamatsu SiPMsMeasurement of Hamamatsu SiPMsMeasurement of Hamamatsu SiPMs

Gain ~ 1/5 of CPTA
better resolution2 photoelectrons2 photoelectrons

7 photoelectrons
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Signal Comparisons Same Time IntervalsSignal Comparisons, Same Time Intervals

cast scint

ext. scint.
ext. scint. with 
painted sides
noise cast scint.

ext. scint.
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C t S i till t In 10-13 Coul.Cast Scintillator
Tile 5x5x1.0 cm3 8.23±.01 8.24±.01 8.26±.01 8.24±.01 8.24±.01

wrapped in Radiant
Mirror paper

Radioactive 38Sr90 Source
L t d i 15 iti

p p
8.23±.01 8.27±.01 7.88±.01 8.28±.01 8.26±.01

Located in 15 positions

8 19± 01 8 25± 01 8 27± 01 8 24± 01 8 22± 01

SIPM

8.19±.01 8.25±.01 8.27±.01 8.24±.01 8.22±.01
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Extruded scintillator In 10-13 Coul.Extruded scintillator
Tile 5 x 5 x 1.0 cm3 7.84±.01 7.86±.01 7.87±.01 7.87±.01 7.85±.01

d i R di

90 7 87± 01 7 87± 01 8 05± 01 7 88± 01 7 88± 01

wrapped in Radiant 
Mirror paper

radioactive 38Sr90 source 
located in 15 positions

7.87±.01 7.87±.01 8.05±.01 7.88±.01 7.88±.01

7.85±.01 7.85±.01 7.88±.01 7.87±.01 7.85±.01

sipm
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In 10-13 Coul.
Extruded scintillator
with painted sides

7.79±.01 7.83±.01 7.81±.01 7.80±.01 7.77±.01

Tile 5 x 5 x 1.0 cm3

wrapped in Radiantwrapped in Radiant 
Mirror paper
radioactive Sr90 source

7.79±.01 7.83±.01 7.79±.01 7.82±.01 7.80±.01

radioactive 38Sr source 
located in 15 positions

i

7.76±.01 7.82±.01 7.82±.01 7.80±.01 7.79±.01
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sipm
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A Oddi N i RA Oddi N i RAn Oddity on Noise RatesAn Oddity on Noise Rates

527 hz

28 hz

61 hz
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F MFuture Measurements

Have 2x2 mm2 units from CPTA to test
2Additional 1x1 mm2 units from Hamamatsu     

and CPTAand CPTA
Additional extruded tiles to check for    
uniformity
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Signal Comparisons Same Time IntervalsSignal Comparisons, Same Time Intervals

Polished Cast
1.2 cm thick

Extruded
1.0 cm thick

Need lower Noise
discriminator
level
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R lt f El t ti ShResults from Electromagnetic Shower
Simulations

Location of H Matrices

. .
. Location of

.
I t l t

20 GeV Photon

.           .
. Location of                      

Shower.
Interpolate
H Matrices
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Worst separation
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Best separation
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Result from Electromagnetic ShowerResult from Electromagnetic ShowerResult from Electromagnetic Shower                Result from Electromagnetic Shower                
Simulation  (3 layers 6,8,10)Simulation  (3 layers 6,8,10)

Number of events with Chi-Square greater than        

No interpolation Interpolating

No. of 
EventsEvents
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χ2 χ2
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R l f El i ShResults from Electromagnetic Shower    
Simulation               1st layer 20th layer1st layer 20 layer
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M d lModules 
Each module  = ~12 tons
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C t Si l tiComputer  Simulation
Propagation of charged tracks from the tracker into the calorimeter  
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SimulationSimulation
1/2 Xo
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Si l tiSimulation
3/4 Xo
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Si l tiSimulation
1 Xo
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