= R pnE Y
3/7%/2X7L$é
FREIGRBIEH D OJEE M

REVARZF EFEM

}qul

ik
g

=
=




Electron- Tracking Compton Camera (ETCC)

MeV Y-t

> Gaseous TPC : Tracker
track and energy
of recoil electron
» Scintillator : Absorber
position and energy
of scattered gamma

- =

G aly Reconstruct Compton scattering

| 2V T event by event
-PIC y
u. . \7‘w. » 1 photon = direction + energy
incident v

Scintillator » Large FOV (~3str)
» Kinematical background rejection
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Motivation

Observation of MeV gamma-ray will provide us...
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 The observation of continuum component is also important.
* Where are MeV gamma-ray objects?
 There are many background events which obstruct the observations.

: » Wide-band detection
Requirements for * Large Field of View
the next-generation detectors are ...

* Background rejection




Background of COMPTEL

6.Weidenspointner, et.al. (A&A, 2001)

A . external 1) Intrinsic
background

P

|
\
\

v
|

C
\E — '7/7 B :internal y
/A C:twoy
*/

lt 4 A
\ D : random coincidence

‘/ =1 E:proton-inducedy

Other background

|
|
h'_l TOF of 2 detectors | 2%';{,?0"”
- gamma from atmosphere

backwa 1
] COMPTEL has rejected such background
§ [ 4 1 by the measurement of the Time Of Flight
: forwasif ] between 2 detectors.
- a— Signal
A Backgroynd '

rd
' . Background rejection was not complete
-20 _ -10 0

_[nsec] Bad S/N




Comparison with the usual Compton method

| Electron-Tracking Compton |
(ETCC)

Using the electron tracks

- complete direction within
sector form error region

’ Simply overlay

. 2 sources were
separ'a‘red clearly

51 50 events

| Usual Compton Imaging |

Not using the electron ‘rr'ac(kCOMPTEL)

- only event circle within
ring form error region

Simply overlay
Hard to separate
2 sources
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137Cs(1MBq)x2, Advanced Compton

- 6OC')b events
15
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Background rejection by TPC
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Charged particle mode

Compton mode
fiducial vol. = 7x7x7cm3
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High Energy mode ETCC
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Efficiency of Compton event

10

E - . Gas : Xe 3atm
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— B lity (xe 3 .

E L 2, 40y Electron-absorber:

plastic scinti. (1.02 g/cm3)
GSO pixel : 6x6x(13 or 40)mm3
mLz Bottom : 96x96 pixel
Side : (96x32 pixel) x 4
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TPC : 10% @ 22keV
Scinti. : 3% @ 662keV

Sens itiVity Detect of recoil dir. @ 5mm

Scattering angle < 90 deg
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Plastic scinti.
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GSO readout system

SMILE-I 6SO-PSA readout system

HNDECKDeHH U

192 pixels/4 ch
Ener'gy %EE‘E : 11% @ 662keV
Dynamic range : 80-800 keV
NIM shaper + VME PHADC

NP EIIC K DeMHH L

64 pixels/4 ch
HEEN 0.4 W/ch
EnergyDf#8E : 10.3% @ 662keV
Dynamic range : 80-1300 keV
VME buffer board



TPC readout

L

Specification of Readout Board
- 8 FE2009bal chips (128ch).

» 32ch sum analog signal output.
- 10bit 100MHz ADC x4,

* FPGA : Xilinx Spartané

(XC6SLX100-2FGG676C) .

‘Parallel LVDS output

50MHz, 32bit (1.6Gbps).

- =2.5V and +3.3V are required.
* Power Consumption : ~5.5W/board.

FE2009bal
(16ch)
X8

digital
128ch
~

DAC control

FPGA

LVDS
32bitX

Hit ppsition

VME
Memory
board

X12 board
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Drift Time [clock]

Drift Time [clock]
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SMILE-IT DAQ

SMILE-I DAQ system SMILE-I DAQ
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