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Low-energy beams at RIKEN

® SLOWRI, RF Carpet Gas Cell

- Large He gas cell
- Chemical universality

® SLOWR], Parasitic Gas Cell (PALIS)

- Small Ar gas cell
- Limited to laser ionizable elements

® SlowSHE

- Small He gas cell
- designed for SHE
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Available Beam Time
RIBF

Mass
Laser

\\\\\\\\ Trap
Decay

etc

5 months/y
2 weeks/y for SLOWRI ?7?

5 mon./y for SLOWRI I
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146La 4.13e+4
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145Ba 1.97e+5
144Ba 2.60e+6
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SLOWRI Transport Lines

inclined by 1.35°
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FODO lattice
by 67 Q singlets

SD2: merger

RF-carpet

Gas Cell

FODO lattice

by 16 Q singlets

SLOWRI

SD4: distributor

EQQ/I~11:Electrostatic Quadrupole Quartet for matching




Experimental Possibilities

® Mass Measurements by MRTOF-MS

- Can also be used as isobar separator

- Rn~150,000 in <5 ms

- Isomerically pure beams?

- Simultaneous mass and T if rate is low

® Decay spectroscopy with ultra-pure samples
- Half lives

- Level schemes
- Delayed neutron multiplicity by radiochemical method
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Ladder system Universityof Trubube
Rl beam Gas catcher Up: RFQ
Down: CEM & IS

DC beam Carbon OPIG

- Gas filled region

(He: ~107 Torr)
\ Detector

Online: SSD
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SKNSHNA - Operational Concept
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1. Cool ions in buffer gas filled trap

Counts

0
39K+
n =61 laps
At=4.2ns
100
R, = 146,000 s}

713
||||||

10180 10185
ToF - 1,218,800 ns

2. Open front end of MRTOF and eject from trap

3. Close front end

+* |lons will reflect between isochronous mirrors

+ Next batch of ions can accumulate and cool

4. Open back end
5. Measure TOF
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SKNSHNA - High-precision offline test

® What is the ultimate precision limit?

® Tested with 40Ca*/40K*

® Precision limit is Om/m< 107
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Decay Spectroscopy

EURICA+Tape Transport ¢ Pure Low-Energy RI-beams

¢ Level Schemes

coincidence

¢ Perturbed Angular Correlations

Magnet+ Isomeric states

¢ Delayed Neutron

radiochemical method

€: 10~28%,
high granularity



Energy [keV]

Neutron Multiplicity

A

13340 —

8500

5200

B-delayed 1n and 2n emission from **Br

" Br \
SZn Sn
B \ ZKr
PKr

radio chemically detects
daughter or grand daughters

pure RI-beam allows simple exp.
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Summary

SLOWRI will consist of two gas cells
Parasitic gas cell will allow large amounts of machine time

SLOWRI will be able to provide ultra-pure beams

Good opportunities for T/, mass, B-n, ...




Yield evaluation for SLOWRI

primary beam:
U 100pnA

Xe 500pnA

Kr 500pnA

Sdgd
EEEEE
Smill Smill

]

53 56 Sn &7 SnSNSN SN SN SN SN 57 Sn ¢ Sn 48
53 85 (58 86 (57 s Iy 5 sa (68 (54 54 83 53 83 (53

Cd/s7 Cd ss CACACd|s7 Cd s Cd 84 i8] 48 [7 i3 &5
52 (55 57 a8 58 [sa Ag 57 Ag 84 54 u; u.......

186 52 (53 54 (54 58 Zr 2 Zr 56 Zr 56 5 48

52 (53 53 (54 (88 [s6 Y6 [53 83 (52 [s2 [s1

s Kr 56 Kr s Kr Kr Kr 55 Kr &5
86 57 (57 8 Br s Br 57 |56 55 54
55 4+ Se s» SeSe Se 52 Se 54 &0 45
56 58 50 59 v Ag 56 (38 55 |55 |54 53
EREEE s 57 o0 Ge s GeGeGe *s Ge &1 59 [45

53 (58 57 53 50 G s Gass 58 |84 (52 (47

[ ]
N 157 [ 8 59 (5 (59 5% s Zn ss ZnZnZn s7 s 52 58 58

= 5154 58 =8 Cu s Cufss 58 a4 52 47
[ 56 (4 51 56 Ni s7 Ni NG NG er Ni s
148 (8 54 7 (57 7 Co/ss 35 54 3

The numbers in this chart means
. Y=10"x perticle per second

4 58 58 57 Mnsd &

B——1077 cps

54 (54 58 [57 58 V7 [54 53

s Ti Ti Te Ti Tir s

% 1+ Ca s CaCaCa s Cajss &

52 (55 Ko 50 Ke [s5 [s4 |54 54 (83 52

1 cps

Assuming present performance
Including T1/2 effect, Space Charge effect

HEE=00O
48] (53 Ne N7 (54 55

B 0 O
B8 BBz s
= Bemmm
L L (51 i1

{eHe

1



F2 shit-Xspace: output before shits

Cesmssmsmes e 238U 345MeV/u + Be (5512um)
Wedges: Al(4526um)
Setting on 78Ni

Total number of ions entering into the degrader
9.1x108 ions/sec for 1puA primary beam

N=28 w3} =i
e suns ions/sec (for primary beam 1puA)
- 1 e
:a ,Mn— 1010
N=18 ‘.E: ‘-acu-
= 3533 —— 728 100 Gas cell@F2
N=50

| |1°6 X=10 ~ 60 mm
78Nl

104



F2 slit-Xspace: output hefore shits
S8 (50 O MaVRD ¢ Be 00 mgamdy Setingion 105 Comtg DSOSV
dprpe S 0% . Wedges: A (4000 prnix Dete(Trnp 4 &840, ) 072
I

124Xe 360MeV/u + Be (1800mg/cm
Wedges: Al(4000um)
Setting on 100Sn

Total number of ions entering into the degra
2.1x107 ions/sec for 1puA primary beam
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“n m2
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108
B 10 X=-60 ~ -10 mm
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