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Segmented Ge Detector @ RIKEN, CNS

GREI (Gamma-Ray Emission Tomography)

(Gamma-Ray detector Array with Position and Energy sensitivity) GRAPE

Gamma spectroscopy

with RI-beam

� Doppler correction

Planner-type Ge

18 x 2 Crystals

3 x 3 Segment

2 Crystals

X, Y 13-strips

Compton camera

� Imaging of multi-tracer 

in biological object

Keyword :

Analog base

EURISYS Mes.

(Canberra)

Digitize

Position sensitivity

(1D in a segment)

for 3D-position

sensitivity
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GREI (Compton Camera)
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f = 0.5 mm
L = 50 mm 

r  = ~ 40 cm

85Sr in tube

(514 keV)  

Space resolution  ~ 5 mm

Front : 39 x 39 x 10 mm 

X, Y 13 strips (3 mm pitch)

Rear  : 39 x 39 x 20 mm

X, Y 13 strips (3 mm pitch)

Front-Rear distance : 45mm

ex.  phantom image
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Gamma-ray Tracking
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Tracking in a Crystal 
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Klein-NIshina formula

L : MFP

2cW

P
FoM = W : weight

Max(FoM) � Interaction sequence

~ 2 times @ 514 keV
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Transient signal

Problem :  Tracking  x  3D-position

Overlap

X

X

Y

Y

Hit segment Transient signal 

for analysis

Transient signal analysis

( Measure amplitude ratio (1)-(3) )

� Extract transverse position in a segment

� 3D-position sensitivity

~ 20%

~ 80%

(1) (2) (3)

(1) (2) (3) (2) Net-charge signal

(1)(3) Transient signal
Transverse

All is analog base !

Tradeoff



Workshop @ GANIL 14-15 / Feb / 2008T. Fukuchi

DSP for Compton Camera

Techno-AP Co.

Niki Glass Co.

137Cs (662 keV)

Input  :  4ch

Flash-ADC : 125 MHz, 14bit

DSP : FPGA (Altera)

Data bus : VME

Standard digital gamma spectroscopy
Test measurement

FWHM ~ 0.3%

Energy :

Slow trapezoidal filter

Timing :

Fast trapezoidal filter

Pole-zero cancel

Base-line restore

Now almost ready !



Workshop @ GANIL 14-15 / Feb / 2008T. Fukuchi

Signal de-Convolution

FPGA Test Board

Position

Energy

Timing

signal A

signal B

Energy B

Energy A

DSP2

DSP1 DSP3

DSP1 :  Fast trapezoidal  filter for timing

Slow trapezoidal filter for Energy

DSP2 :  Combine reference signal using waveform

data base

DSP3 :  Waveform matching to determine position

Trig.

Data Base

waveform

reference

waveform

Status :

Now try to make

combined  reference 

waveform (DSP2)
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GRAPE@CNS
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Liquid Nitrogen Dewer

140

222

100

�2 x 18 crystals

�crystal - f6cm � 2cm

�3 x 3 segmentation

�Total 360 channels  

Gamma-ray spectroscopy with RI beam

Doppler correction :

Analog base � Depth position (1D)

Digitize � 3D position sensitivity
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Pulse-Shape Measurement

20cm

20cm

Automatic sampling system
Averaged pulse shape

Transverse dependenceDepth dependence

Digitizer : 

100 MHz, 14bit

Time range :  1msec

149 points

1 month (Automatic) 




