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1. SHE study @ RIKEN
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SHE study by GARIS
(From 2001 to 2008 year)
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Experimental method for SHE study

1 Accelerator |2 Target 3 Separator 4 Detector
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Apparatus for SHE synthesis

1 Accelerator to provide intense heavy-ion beam
2 Target to stand against heavy-ion bombardment
Apparatus for SHE identification

3 Separator with good separation and high efficiency
4 Detector to identify with one atom
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GARIS

(GAs-filled Recolil lon Separator)

Beam envelope of
reaction product

Characteristics of GARIS

& He gas
(] Vacuum

Magnification (X) -0.76 | Total path length 576 m
Magnification (Y) -1.99 | Max. Bp 2.16 Tm
Acceptance 12.2 msr | Filled gas He
Dispersion 0.97 cm/% | Gas pressure 30~80 Pa
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GARIS (GAs-filled Recolil lon Separator)
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Monitor around GARIS

Irradiation monitor

B
Intensity monitor
SHE detection monitor

3 (Decay energy & time)
3/18(TUE) 9:30 Morimoto’s talk
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Yield estimation
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S. Hofmann, Rep. Prog. Phys. 61, 639(1998).
S. Hofmann, private communication.
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I Phase probe
F CCD camera
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RILAC

(RIKEN Heavy-ion linear accelerator)
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GARIS

Beam energy monitor
- 1 Bp measurement of 90° bending magnet
— 2 TOF measurement by phase probe
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Energy measurement by phase probe

Projec

$E = 0.15%0
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Gas-cooled rotating target

Beam line Differential Target GARIS

Pumping chamber
‘ MBP ‘ | ‘

Top view
Projectile
Side view
150 I/s 280 I/s
102 Vacuum [Pa]
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Target chamber, rotating wheel,
and sector target frame

Parameters of target system

Target area 7.85 cm?

Number of target frame 16

Diameter of wheel 30.0 cm

Rotating speed 3000 rpm

Duty cycle 76%0
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Irradiation monitor by CCD camera

Top view
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Side view

CCD #4
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CCD #1
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Irradiation monitor by CCD camera

CCD camera
MTV-34KON(# A &EF1 apan)
|¥7,800

Irradiation monitor
Status monitor of Target
Stability monitor of Accelerator & lon source
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INntensity monitor

P PIN diode
I Gas scintillation measurement
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Intensity monitor by PIN-diode

Top view
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Projectile

Current
Monitor

Elastically scattered particles from
the target at 45° forward angle
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8. 50 PIN-photo diode _
(2 : S1223(Hamamatsu, inc, Japan)
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8 ' ' Q=6.47x10-5sr
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Pulse height [chn]
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Status of the target
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Gas scintillation
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O Inside view of GARIS —
D1 Q1 Q2 D2

Gas scintillation
along beam trajectory
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Measurement of gas scintillation

Gas-filled region

of the GARIS >
To D t High voltage
o D magne _ _
of the GARIS L Fiber optics I supply
D | 4.0m
«—> -—()e— Monochomater | ~10t0- carrent
multiplier meter
o
Projectile
® from RILAC .
with GPIB-USB

ACRYLITE® interface

Keithley Picoammeter
Model 6485
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Intensity distribution
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Very rough intensity monitor
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Application as intensity monitor
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Scintillation/ZElastic ratio
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Summary

1. GARISIZESABREDBEXTERIERDODBRKREZRBMN L=,

2. GARISERICHITAREFE=_42—Z#BirLT-.

I Phase probe
| CCD camera

3. GARISEERICHITAE—LBEET=_2—%#BN LT,
I PIN-diode
I Gas scintillation measurement
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