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Typical Beam Parameters From BRing@HIAF
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iR S1E, RIFER

Open New Domain: Hypernuclei with Double Strangeness

Production of AA hypernuclei Decay of AA hypernuclei
P d + 5 -> nAA B nAA ->3He + 1 + -
Pt + 5 -> nnAA E nnAA -> 4He + = + &~
¥ 3He + & ->4,,H F YA H->p+3He + - + 7"
P ‘He + = ->5,,H B S5, H->p+4He +n +n
P SLi + = ->7,,He # 7,,He ->7Be + =~ + 1"
B Li + 5 ->8,,He P 8, He ->%He + He + = + =~
¥ %Be + 5 -> 10,,Li B 10,,Li -> 1B + 7= + 7"
Expected reconstructed rate ¥ 10Be + B -> 1 )Li B AL -> UB 4o+
1 20Ne + 12C at 4.25 A GeV # 9B +E > 1,,\Be B HpBe > HC + o+
1 Beam intensity: 107 /s ¥ UB + & ->1%,Be ¥ 12\Be -> €+ +
FE -
=
hypernuclei hypernuclei . . .
e 8 X 105 9 X 10 WK ATHREEFE (invariant mass method)
per week 6 X 106 6 X 10° L s
per month  2X 107 3X 10° FWME: TTES (decay vertex) 5370
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Total flight distance: 192 m .
*E KE (m) ARWE (mrad) | SIEBWE (%) | SBEW RABERIE (Tm)
HFRS +30 (X); =15 (Y) +2.0 850/1100 @
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HFRS: High-energy FRagment Separator
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SRR RAHIRS : BTN
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in-beam y-ray
spectroscopy
with AGATA

LASER
spectroscopy
moments, radii

o, B, vy -decay
spectroscopy
isomers,

very exotic nuclei

in-trap ex-
periments
precision mass
mesurements

RI beam
from RgRIPS

P vacuum chamber

”
ifﬂ” /, /

Neu

SAMURAI@RIKEN

RIB N Large
Super-FRS / acceptance

dipole magnet

- Target
« Tracker
« Calorimeter

Neutrons

[ e

fragments

R3B Start version

R*B@GSI () \

Protons

SLOWRI/PALIS

Gas catcher systems which are
combining in-flight with ISOL sc

SLOWRI

» Uses a gas cell with RF ion guide

» Allows universal production of
slow Rl beams regardless of
chemical properties.

Main bear  J

PALIS

Argon gas Ibar 8

Flow trajoctory

FlorF2 SUIT

(under development) Wada et al.

aimed at production of slow Rl beams by
hemes

RF-Carpet "

RF lon Guide

Gas Ce - :
P
A

Decay studies

» PALIS (PArasitic slow RI-beam with gas
catcher Laser lon Source) uses a gas catcher
laser ion source

» Placed at the first stage of BigRIPS separator
to parasitically harvest unused Rl beams

SLOWRI@RIKEN




S EEhETERIEHFRS : B FRERISCIS
EFHFRSMEH S EREMEE, SARGFUEATFROTIOMIR:

» RIB production mechanism ( fragmentation cross section / two-step reaction/ ...)
» Discovery of new isotope
» Mass measurement of extremely short-lived nuclei

~TMP,
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~TMP,

REERSI I RIREHFRS: BT BEENAITI

FIFHFRSAYPFO-MFAZBMERTE H 3 ERZE R MFA-MF{EAZERIN,
SEFMEEHRNRE, JHRSHSEENYIEEIE:

» Interaction cross section -=> nuclear radii and matter distribution, halo and skin structures
» Knockout/Quasifree knockout = single-particle structures, unbound states/nuclei, clusters

» Charge change/exchange - Gamow-Teller strength, spin-dipole resonance, neutron skins
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IMP,

EEIRN

v & p detector

Target

Beam

DSSD

FASRR IR R GHTRY

S HER BT RIREHFRS : BFSEIEWAYSCIS

@® New magic numbers @ Shell evolution
@ Shape coexistence @ halos ...

® MF4-MF6ig{¥: Z5H~1ill=

> Interaction/Fragmentation cross section
> Knockout (inclusive cross section + momentum distr.)
» Charge exchange

oooooo

@ CsIfE5l: ERGNE

>Spectroscopy of nuclei at limits > E(2*), E(4%), ...
> Knockout (exclusive cross section + momentum distr.)
>Inelastic/Coulomb excitation> B(E2)

® CslIfE5l+DSSD#%!: {=HBAIFAE, E, £

»Quasi-free scattering
»Missing mass > unbound states
»Reaction mechanism of knockout/quasi-free/...
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D =ocroati SRR HFRS: RASTISIGSHEIHE

LN, PEEEsR. RICRNF. BFEFH
BT

(1) A== seRkiIity &, DARAEFNHEREMIN
(2) BErERS. IREEAEAHTH MErepisit, HE T, EAETM

o (EARMD FERZBAMENET. I Wik
o (FreRh) SeRCNEFRERI AN IME], EEDHXEIRRRNEE

(3) TRATHS AR S AL

o (EAPR) PPAC. MWDCHEH, SERR T #FaE!
« (FFRHR) GEM-TPCHH#l, fAE THIHIA R, EERITRUFIZIT

« (B MUSICIRNES, FIAEAEN, WIET LGSR
o (FtRM) FTTRRINMRERMEZ AR T, EAAITIN, A3

o WHEITEFNINO. PADIRKBIENIAIEH BT
(6) HETFZFRHBIBHFINARS o SERXGEM-TPCEE T K3 ERC128RFE -4, [FESRENRSZES
o SERKT FAINERATER (4A0MHz) E$HANVMENLFE R

(4) REALE RN FZHFHLIA S

(5) RZREFRIRM ZZAF AL
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SEISMS3RE:

. R :
>FEMEBRIEMN (MS)  >HEFETFEAHIRIEN v'Bp - defined IMS

»>SchottkyiE{¥ (SMS) >BRNEE
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SeEAIa: FIEEFHIEREAR

B fl: Bp - defined Isochronous Mass Spectrometry
TOF detector #1  ToF detector #2  [EIRJEIABHEA T FIRE v, 3EKEC=T v

| | FAEHRE, e j:I%SIBp = f(C)
L= - (m/q)exp G, zp)

-

(Vv)exp
Conventional IMS Bp-recognized IMS '
2000 200
_ ISIJ; X, =102 _ 15(:2— X, =0.67
% 100 ~100 keV uncertamty % wof ~10 keV uncertainty
= 5“:_— _ l & Sn:—
mﬁ“ ll;—;“i?'-; H* * uf‘ [:;—--—---0----—------------ru----r'--r------'--e-tﬁ-----
E.n -sofF- A {'Jf E.m—snz—
;_;f—l{m:— I . mc—nm:—
= _sof1 1 » Reference = sof « Reference
{Hl:— ol . " New mass - L —"‘!H!:— I R NE'W mass
625 fﬂl) 6'“ 640 B 630 635 640
T (ns) T (ns)

BB FTRIEAR mﬁfEE, HRRGIRE ;
InENE; BRETRE; TEXRK; ATHTREE® T R 7|(12'E_F)\ ke VAT{X !
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>iEE

XEt4kF/r

S, (keV) +— prolon separation energy
5., (keV) «}— two-proton separation energy

— Mass

numbser

Q'El +—— element name

proto

n number

1‘ {p.¥) proton caplure

02Ge, %4As, °0Se, FA7Kr
RERE: 7Zn, %1Ga, 83Ge, ©As, 7Se, "'KrF07°Sr

2465(T4) 1813(21) 4891(1)
; {v.p) photodissociation 12:1[61} ?:mzo] :;Eﬂ(ij
Se Se Se
\ B decay 34 34 34
waiiting point 21(111) -221(42) 2836(6) 2269(2)
nucleus 2301(110) 4837(42) T770(8) 8508(1)
64 65 66 67
proton- 33As 33As 33As 33
unbound
nueleus 1
[”;::i from 2280(15) 0 4934(3) 6239(3)
AMER0 s;jﬂ,zzy ::ul[sa 1:6131:21
mass 32GE 32Ge 32Ge
measured
for the first time T 1
mass 2927(16) 2668(1) 3908(2) 3942(1)
uncertainty 8220(2) 9141(2) 10623(2) 11656(1)
improved
$%Ga $1Ga $1Ga $iGa

%IdEE; 2R
Nature Physics

2 MR

6000
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6V, (keV)

2000

1000

2000

V5-IMSRG 2NF + 3NF (e-e)
V5-IMSRG 2ZNF + 3NF (0-0)
V5-IMSRG ZNF-only (0-0)
VS-IMSRG 2NF-only (e-e)

Mass number A

Phys. Rev. Lett.
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RIEEIREN: HRET

R TIREE

Merging of two neutron stars

EERAGBREBETENTEZTFESNEFE, MR IRELXENKEIREZ MR
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(China advanced NUclear physics research Facility, CNUF)
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2019 2020 2021 2022 2023 2024 2025 ——
Civil construction \ > 2022 fIE JEE S EC R%’T Em/[%ﬁi :
Electri . cooli ter, ressed air, = o
network, cryogenic, Swpporting system, etc. > 2024 JKiLinacHIRHER;
SECR installation . .
> 202554 A BringSKIL RIS H .

and commissioning

— < Day
Linac design & fabrication iLinac installation and One

commissioning exp
Prototypes of PS, RF cavity, chamber, fabrication BRing installation &

B HFRSC?S":mg;{iﬁigopmh;tgallatiou & 2025 F R SHRIESLINRIFMF

commissioning
| Terminals installation

ECR design & fabrication
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> BEREXFHREMISE--aREEFIhE:E (HIAF) 18
AEERZYIEETEFIN BRI ARSI,

>HIAFRIEIZ TEESEEMNMEmEF, BrmlkBHEIRF,
FRHRISF2025FE R,

> HIAF LRYIEIRR T ERE R S EAFERS{FERIM
A, HEEEEHR BintR A ENhSSHRHISFAE
&IEBEXERIER.
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