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Development of a _new method of RI beam production and acceleration for the next
generation reaction experiments of unstable nuclei.

Teranishi, Takashi
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Nuclear physics experiment using Rl beams are usually performed at large scale
experimental facilities. We are studying a possibility to construct a small-scale low-cost RI beam
generator, as a complementary tool for Rl beam experiments. For the RI beam generator, we are developing
the "gas-transport single-accelerator post-acceleration ISOL" method, utilizing advantages of a tandem
electrostatic accelerator (low operation cost, caﬁability of quickly changing beam nuclide and energy,
small beam emittances, etc.). For the present method, we tested an Rl production gas target tube and a
negative ion source which can accept gasses. From the present test results, Rl beam intensities, expected
in the future, were roughly estimated. The result were 370/s for carbon-11 and 6200/s for tritium, which
demonstrated the feasibility of the present method.

RI



)
(R1)
RI
RI (RIBF)
RIBF
200 MeV/u
10 MeV/u
RI
ISOL (ISOL = Isotope Separation On
Line)
KEK/JAEA
TRIAC CNS/ CRIB
(
) RI
ISOL 2
2
10 MeV /
2 ( 1 RI
)
(PET) (1C, BN, 150, 18F
) (BH' 14C )
UC N2+ O %)
¥N(p,a )C (1
RI ( :1CO)
RI
RI
( 1 RI ) PET
RI RI
RI

RI

REif o 22 4077

RIAZ P (=150 kV) 7 ABGREE (20 m)

---

SN

Byl
SIbTERA ||

A3

1 I

B

-\ Y

LR E— 2
(pFEL

iFA A R (<150 kV)
[BA1 4 Ak - Bt [SOLEE DR PR |

T T i
8 MV > AR I 2% RIE—2A
Cs /Ry 5 —THl (e )

— RIARE—F
- - - - RUMEE—K

[ h-EEGRIEERRIG - Z8-RAZXSF DA

RI TR [ERRn  [BOLR RDART
o 209 "N(pp,a)''c |N*O, HCoz
13 104y "%0(p,a)"®N |N;+0,  |">NN, "“NOx
150 209 “N(d,n)"®0  [N+0, P00, N0
B 18850 [®oen)'®F |0, “0"F,
e 124F d(d,p)t D, DT
o [5730% |"cwp‘c |°co,+0, [“co,
RI
( )
RI
SH l4C
RI
ISOL
1)
RI
(2) RI
RF-
(
)
3 @), @ RI
@) RI
O RI
llC
N, (90%)+0,(10%) 10 MeV
“N(p,a )M e
80 cm
Havar (
)
5 MeV



gy Havari® RIERKH RIZME BHRss

34> [/ sz N, 90%)+ 0,(10%
14N(p.ka)11c - K I
7 — RTRIC
16560, 1 o s gm
Nal #%H2% BET
SiE AR HER
2:RI
Bl | {4y
ik i 2R .
WIS 100MHz RFETHN ﬁ | RAA
BB 2
Rb7R kv
3:RF
5 MeV
RI
uc 20 )
30 (
)
11C
511 keVy Nal
1lC
@
RI (G
CO, °H H, )
He™
RF-
co, H,
RF- 3
100 MHz (RF)
RF
D RI
UN(p,a )HC N, (90%) + O,
(10%) 10 MeV, 1 nA
30 4
Nal
511 keV y
110 (

45000 T T T T
40000 |
35000
30000 -
£ 25000
9]
£ 20000 -
2
15000 |
10000 |
5000 r,
O 1 1 1 1 1
0 5 10 15 20 25 30
Time [min]
4 Nal 511 keV y
11C
20.3
i/ndf 13520/ 358 ;
{Constant 7283+ [0.3641E-02
iSlope. =0.5358E-03 £ 0.2312E-05
10°
10°
0 500 1000 1500 2000 2500 3000 3500
Time (s)
5: Si B*
( )
22
2: 1
NC'C)
1nA
30
NCC) ( ) 8.5x 10°
NCC) ( ) |3.2x 10°
11C
Nal B
5
Si
( )
11C N(11C)
2
NCEC) 1/4



1lc
llC
Co,
22
( 5 ) HC 20.3
1lc
110
(@) RF-
Co,
c 270 nA  H,
H 80 nA
3
15% 100%
)
7
100 1p A
®) RI
RI
I RI =1, (
) x R( RI /
)
I, 3 1
R
1000 cm®
1puA
ue 2 1 nA
1000
!
10° (28h)
RI 4
“C 370 /s H 6200 /s
RI
1
10 ( 10 pA)
100
!
2
RI
11(:02
N,

3: C, H

Co, C 270 nA (1.8 p A)”
H, H 80 nA (530 nA)”
"0 0.15
1
4: RI
I, R I=1,R
UC | 1.1x 10%/s | 3.3x 10 | 370/s
H | 3.3x 10'%/s | 1.9x 10° | 6200/s
)
RI 1e
11C [3 +
Nal
RI
Si
RF-
Co, C H H
CO,
RI
RI ueo 3
0% 4/ RI
(3H 14c)
1. T. Teranishi 14 (@ ),

“ Resonant Scattering Experiments with
Radioactive Nuclear Beams - Recent Results
and Future Plans” ,

AIP Conf. Proc. 1525 (2013) 552-557,

DOl 1 10.1063/1.4802389 ( )-
8
1.
RI , 120
2014 12



RF
s 120
2014 12 6
3.
, 120
2014 12 6
4.
RF
119
,2013 11 30 ,
5- 9’
8wV
, 2013 8 3 5 ,
6- 9’

,2012 8 8 1,

7. T. Teranishi et al.,

“ Resonant Scattering Experiments with
Radioactive Nuclear Beams - Recent Results
and Future Plans” ,

The 22nd International Conference on the
Application of Accelerators in Research
and Industry (CAARI 2012),

5-10th August 2012, Fort Worth, Texas,
USA.

8- ’

8wV , 25

, 2012 07 20 21

o
TERANISHI TAKASHI

@
®



