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H3+: 20mA Vs 3mAI3]

Bifi@40kV
RF 100W@ 27mA H*
RF 10W@3mA H* 1.7mA He*
RF 10W@5kV 1.7mA He*

Bkif: 64mA@40kV

CEA/Saclayl!] Labs PKUI2I
H* D+ He* Ion type H+ D+ He* O+ Art  |N*
157 175 104 Current(mA) 130 83 65 70 70 |84
247 275 163 | Density(mA/cm?2) 460 294 230 247 247 268
0.5m x ¢0.6m, >200kg Source body 100mm x $100mm, ~5kg
0.6m x ¢$0.5m, >200kg | Extraction System 100mm x ¢ 230mm, < 10kg
3.3mx2.7m HV platform Size 300mm x230mm
103h Non-Sparking Term 296h
[PHI / IFMIF / FAIR Applications DWA/H* | PKUNIF | C- | SFRFQ Ion
SPIRAL?2, etc. Therapy TY RFQ Implantation
PKU#3 Vs World Record 3) AL K/ N R R
H2+: 42mA Vs 20mAH [€

] Gobin R, Proc. EPAC2002

] Peng S.X. Chin. Phys. B 26(2) (2017): 025206.

] Y. Xu, et al., Rev. Sci. Instrum., 85, 02A943
(2014)

[4] R. Miracoli et al., Rev. Sci. Instrum. 83, 02A305
(2012).
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Table 1. Available concepts of fusion ncutron sources under consideration.
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drip line nuclear physics 7 2% X %4 H

— New magic number #7%])%

— Super heavy elements FHEE L=
— Astrophysical r-process AR Y3 - {F IR AR

— Multi-neutron correlation 2 F

H 1 ORI

— New decay modes: Bxn, GS FT3= 22 f I,

— Neutrino beam FF R

— Data of n-rich nuclei =F 1% &5

—

— Application of n-rich beams -

RN
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RIB with 142Xe beams

Beam: "“'Xe (910" pps)
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r-process nuclei to 102 pps, can do in-ditse¥ {ASg) and decay

The possibility to explore neutron drip line
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NP exp.

More events, more

=lo
More frontier, less
cross section
precision
Limitation of stable beam
intensity
Current Rl production A
|

10-5 pps, new isotopes

10-2 pps, decay and mas More n-rich, less PF

102 pps, nuclear reaction cross section

104 pps, nuclear structure

RI production byfSOL+PH =

|
=
Q
Q)

Closer to n-drip line,
much enhanced PF
Ccross section

75

Very high neutron flux .
Much larger fission

Ccross section
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“IKr 150 MeV/u +"Be --> "Ni
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86 wpliut
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I I B L B e ” Al
= ~ .‘=\"-\.'K|tyearr BN o
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£ : Beijing ISOL _|
---------------- - - --
= l‘ 4
- + up by 4 order | ks l
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! T R
“Ni rate increase by 1-2 order \ \- .
B E \g
4 ‘ \\ '
[ For Niisotopes, Z = 28, by LISE++ | l\ -
- h 4 < L | A L 1 A 1 1

Mass No.

RI factory: 7sNi by n-rich fission

beams

T,, NIZ

1328n, 39.7 s,
1.64

91Kr, 8.6 s, 1.53
142Xe,1.22 s,
1.63

100 pps
10 pps

N/Z

238U, 1.57
48Ca, 1.4
136Xe, 1.52
86Kr, 1.39
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ISOL+PF: neutron beam from
reactor or accelerator, with large
235 fission cross section (585 b),
easy ISOL selection of fission
fragments, post acceleration, then
fragmentation PF again: EURISOL,
Beijing ISOL

Pro and con

— Pro: 5-8 more neutrons than stable
beam, with cross section increase by
4-6 order

— Con: re-accelerated beam intensity
weaker by 2-3 order: RIBF 238U 1012
pps; Beijing ISOL 132Sn 10910 pps

— The net gain: 1-2 order or more
intensity of n-rich beams!

i
Combined approach

104

100

G {mb)

T T ) T T 3

-o= 0 1 GeV
E —o- p 156 MeV ‘)‘.‘\

. —— 0 4C MeV " Q\

[ —a- 577 MeViu / Ny 20U \'
[ e N (Th)

I. Tanihata, NIM B266(2008)4067

75 8 8 9 95 100
Rubidium mass
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Be

ijing

ISOL detector map

Det MAS LAS BGA BTP BDA BSD CLIB BGD
Detector
m : a : . 9. =
Sy i
Functio | multiple Large Beijing Beijing Beijing Beijing collinear Beijing
n application | solid-angle | gamma Trap decay array | solenoid laser-ion general
spectromet | spec array beam purpose
er spectrosco | detector
Py
Measured | Reaction, Reaction Structure Mass Half life, Reaction, nuclear Identificati
quantity astrophysi branching | astrophysi | moments on,
cs ratio cs reaction
Physics Shell SHE Shell Shell
case evolution mechanism evolution evolution
Reaction Reaction Drip line
rate rate
Intensity, (103-105 |102-104 |102-104 (10-1-102 |10-2-102 |102-104 (102104 |104-103
pps
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opa Beijing ISOL detector map

MEWNE v it 1

Det

MAS

LAS

CLIB

Fig

n
o'
ju]

L
3

BTP

IS
keV

10 A
MeV
ISOL

100 A
MeV

PF

PF-GS

Vv

IS: 30-300 KeV; ISOL: 10-70 MeV/u; PF: 100-150 MeV/u; PF-GS: PF with gas
stopper, 30-300 KeV
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ISOL beam intensity

235U /g o/b n-flux, /cm2/s f/s
5 585 3x1014 2x1015
. . . Target +isol eff. . . .

nuclei Fis. yield rate (ref. PIAFE) CB eff Linac eff. intensity
91Kr 3.2x10-2 6.4x1013 13.0% 10% 50% 4x10M
142Xe 4.3%x10-3 8.8x1012 2.0% 10% 50% 9%x109
1328n 5.7x10-3 1.2x1013 8.0% 10% 80% 7x1010
81Ga 7.6x10-5 2x101 8.0% 10% 95% 1x109

Latest calculation by J. Su
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RIB produced by n driver

| . | ! I ' ] ! 1 N | ' ] M 1 ]
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3 nn
I 105 current limjt
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10" - '/ e
s T - P> —=-""n drip line"
"5 y ': Sn d
— 10
- 40 4 'l' 7x10" pps -
Pt 10"%/s fission rate
30 1 1s  extraction -
0.6% efficienc
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RIB produced by D/p LINAC

High yields and
fewer isobaric
contaminants

Can also reach r-process and detect drip line !
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Beijing ISOL

« High temperature and dosage target/ion source
— Modular design, robot system

- Effective extrication of fission fragment
— Using in-pile target/ion source

* High beam transmission of post acceleration
stage

— Selecting LINAC as post accelerator with multi charge
capability

41/50



12 hours running test with extracted beam

—— BRIF (Beijing Rare lon beam

Power seppdy fallow

%""W““’n”‘ﬂ“w“ Facility) — ,.m. e

] : Nh;\ 5"m‘m
e Ii““" llm |||I|||

S T S Y (R 11

ISOL 20000 mass
P resolution

o ISOL
“ Cyclotron S
e $y
Hits A
BERFTR (15%)
compact proton cyclotro
100 MeV 200 vA 7 ¢ |

d 2004

dget 2009
jJineering 2011
n move in 2012
sion 2016

p- 2018

100 MeV prutun biam en C20 targct
Produetion of K4 12105 pps 'y e

The first RIB by BRIF, may 2015



BRIF ISOL: prepared for BISOL

ISOL beams Post accelerator
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MEPWME Cava i e s

ISOL and fission facilities

« CARIBU in ANL, under construction, 252Cf fission then ISOL, 10° f/s,

ATLAS acceleration

 ORNL, separation and acceleration of 132Sn to 105 pps, now quit user

facility

« Studsvik reactor: 1 g 235U and 3X10"" /cm?2/s neutron
« New record of FEBIAD in ANL:91KTr, extract efficiency to 50%!
« All showing the feasibility of ISOL post acceleration of fission

fragment beams like 132Sn
MAFF proposal wsmeoms
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