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 GARIS Focal Plane detector
Silicon detector box
ToF detector

- Gas jet system (for chemistry)

*Future plan

-Summary



RIKEN GARIS(Gas-filled Recoil lon Separator)
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Focal Plane Detector system
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209Bj + 70Zn — 278113 + n

0

15t chain
23-July-2004 18:55 (JST)

2668 h

36.75 MeV 36.47 MeV
TOF 44.61 ns TOF 45.69 ns
30.33 mm 30.08 mm
278113 CN 278113 CN
L 11.68 MeV (PSD) L 11.52 MeV (PSD)
344 us 4,93 ms
274Rg 30.49 mm 274Rg 30.16 mm
> 11.15 MeV o 0.88+10.43=11.31 MeV
6.149+5.003 (PSD+SSD) (PSD+SSD)
270MIt 9.260 ms 270\t 34.3 ms
30.40 mm 29.61 mm ]
o 2"d chain
10.03 MeV 2.32 MeV (escape)
1.136+8.894(PSD+SSD) 1.63s _ _
29.79 mm

9.08 MeV (PSD)
2.469 s

30.91 mm

/\ 204.05 MeV(PSD)
s.f.

409 s

30.25 mm

0
ﬁ?? MeV (
1.31s
l 29.65 mm

PSD)

Wilk et al. Phys. Rev. Lett.85(2000)
9.29+0.1 MeV 0.87 sec

/\

S.T.

192.32 MeV/(PSD)

0.787 s
30.47 mm

Table of Isotopes
T, 34%x4 sec
S.F. ~33% : a ~64%




Silicon detector Box

—
===

6 cm

CANBERRA (PIPS)
58x58 mm?2

3.75mm x16 strips,
pad resistance 8k
Depletion depth 300 ym

Focal plane detector Side detector
(Position sensitive PSD)



Silicon detector box

Detection Efficiency for decaying o particles: 85 % (Geometrical)

Dynamic range: high gain 0- 20 MeV for o decay
low gain 0 - 200 MeV for spontaneous fission

Pre Amp (Kumagai-san Amp): Cf=2pf (Focal Plane PSD), Cf=3pf (Side )
Shaping time: 2.5 usec

Energy resolution: Focal Plane : 39 keV (FWHM)
Focal plane + side : 66 keV
Position resolution: read out up and down
0.6mm (10MeV o)

For fast decay: 5usec — Dual ADC (2nd gate)

Noise suppression: cooling 5 °C (AR L@EE . AEDRLBEITEE)
2x5/ a7 hHEKM  (for common—mode noise)



RILAC Facility

CSM Acc. Tanks RILAC Acc. Tanks
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Energy calibration of silicon detector

to GARIS

Nat.Ce

209Bj + ®4Ni transfer products

‘densa

140Ce + %4Ni evaporation residues

64N

system check &
energy calibration

209Bj
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Position resolution

Escaped events from PSD Full deposited at PSD
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Position differences between 27'Ds implantation and sequential alpha-decays



Silicon detector Box

SSD box
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Focal Plane Detector system
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Time of flight detector

2DODEE: TOFEAS., HIEAAU DX A)

Acceleration grid : -2.0 kV

Electrostatic mirror
Inner grid : -2.0 kV
Outer grid : -3.8 kV
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Jg H_ 20 MQ% MCP-OUT(-180 V) J
00 izﬁgo% 2MQ% %

H.V.
(4000 V)
2 MQ% Mirror(-3800 V)

$¢78 mm T

1

Foil: 0.6 um mylar

+ Al 100A
+ Csl 20 ¢ g/cm?

Wire: ®12 um W+Au
2mm pitch

Timing resolution: for 24'Am «
530 psec (FWHM)

Detection Efficiency:for 24'/Am «
99.9 %

Transmission efficiency
( two sets of detectors)
94 % (geometrical)

Mass resolution
A=270 T #3510



Light charged
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Future plans

SHIZHFMDEULDARIEICXIET S (5usec LLFDRRE )
measure the pulse shape of pre-amp signal using Flash ADC

Improve Energy resolution of silicon detector
i E Zresistive-striplZL T, A {lZhigh-gain. & xt{lZlow-gain®
Pre-amp gain Tixd>

Focal Plane |2 vy #RiRHBR &SRB Lo -1 BIE TS
Geta %8, CATIEH B % R



Gas-jet transport system coupled to GARIS

Mylar vacuum window (60 mm®): 1 pm thickness at 100 kPa
Support grids: honeycomb (89%) or circle (72%) structure

Chemically inert Teflon chamber: direct injection of chemical reagents

Mylar window

(P60 mm)

SHE
atoms

To chemistry
apparatus
GARIS
Spacer
~100 Pa (0, 30, and 60 mm)

1 |
0 100 mm He gas (+ aerosol)



Summary

Silicon detector box

Dynamic range: high gain 0- 20 MeV for o decay
low gain 0 - 200 MeV for spontaneous fission

Energy resolution: Focal Plane : 39 keV (FWHM)
Focal plane + side : 66 keV
Position resolution: read out up and down
0.6mm (10MeV o)

ToF detector
Timing resolution: for 2#1Am « 530 psec (FWHM)

Detection Efficiency:for 24'Am « 99.9 %

Mass resolution A=270 T #3410
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1. RILAC

Gas-jet transport system coupled to a recoil separator

RIKEN GARIS \ Gas-jet transport system

Differential pumping section
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New methodologies in SHE chemistry

Chemical experiments under extremely low background conditions
Stable and high gas-jet transport efficiency
Chemical reactions with a large variety of chemical reagents



