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3. ERL-based Circulator Ring (JLAB): —_ *
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MCd \ 7
‘ SHEEEGIRE (~10008)

1h
SRE IWTRRAE | VDT i ke s

MCd Straight section
||J 1 1 I I LII
,\‘ Fa X v e
ARC - = = . ARC
\ / N/
qv {n&
Cooling section | "
MCu

MCu

FIMKESHR

o ) IFCE /m

7R ENEY halfcool 10.00
[LACEZMCu 1.75
sEZ ARC 4.9708
LA Ex MCd 1.70
H %% Eg halfdrift 10.05
28.4708
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0 Experimental terminals

Distribution of 6 experimental terminals

High energy experiment

station HFRS: Radioactive beam line
* Hyper nuclear physics

* Phase diagram of
strongly interacting &5

matter . . Y
e-ion recombinatio:

spectroscopy

Spectrometer ring
Circumference: 273m

Fast cycle ring
Circumference: 569 m
Rigidity: 34 Tm

. SECR:

[ :
: ,9_,_ —=as=2 Superconducting
1L1n5c. ECR source
Superconducting linac

Low energy nuclear structure terminal 35



[0 Experimental terminals

- Low energy nuclear structure terminal

Use the CW beam provided by iLinac for new element discovery

w_LEBT @‘ ‘ ‘ ' CW mode:

10 puA beams with A/Q=2~5
Energy Adjustable

....

N L oy, Tan 0535 v 08 bav

ﬁ%*ﬁ?‘]’ L'__m-élggi PN . O, A
FRRREHIR, FEW BEAFLLUR _

Gas-filled recoil separator




[0 Experimental terminals Typical beam parameters from the Booster Ring

- High energy experimental satior T lons | enerpiGev/o) | intensty ppp)

P 9.3 2.0x10

186+ 2.6 6.0x101!
K1 1.7 3.0x101
SRR 0.85 1.2x10M
2834+ 0.8 1.0x101!

Baryon polarimeter

o, | Au + Au Collisions at RHIC |
*‘-\_4 0:-5% centrality
= | HIAF ¢
o3 g Target
e | @ net-proton : 1
S,
E ; | AC-LGAD TOF
o —— 8 ) ¢ panl
T | o sPs:65<vs <1736 ’
° R: 2.44 sy, <5.2 Ge! o
2 5 10 20 50 100 200
Colliding Energy Vs, (GeV) Hyperon-Nucleon Spectrometer (H-NS)

Study of the QCD Phase Structure

The External Target Experiment Setup



[0 Experimental terminals

- High Energy Fragment Separator (HFRS) Physics Cases @HFRS

v" New isotopes in the south east of 2°8Pb (PF of 2°8Pb
and 238U)

v Neutron dripline up to Ni isotopes (PF of Kr and Xe)
v New isotopes by 238U fission (In-flight fission of 238U)

+ 30 mrad (x)

Angular acceptance + 15 mrad (y)

Momentum acceptance +2.0%
Momentum resolution 750, 700, 1100
Total length 180 m

Requirements from Physics

M oS B Mom. Resol. 5]
=18 by |1

. T ohag
gli 'EUJJ |
c 12 b o3 |
&i_m- En.zﬁ !

]
& En.l |
= f Elllﬁ |
& [+ ]
. gl p =008

123456708 91001011213 123456 78910001213 n]iiqﬁﬁ?ﬁﬂ:ﬂuun HONOR S0 Pro
Esxperiments Experiments

! MWEMP Quad Carmera
Experiments

Acceptance, and Momentum Resolution
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[0 Experimental terminals

- Spectrometer Ring: Multi Working Modes of Storage Ring
oe i With fast extracted projectiles from the Booster, HFRS
T '_'(@'f\ produces, separates and injects the isotopes of

interests into the Spectrometer Ring

» Isochronous Mass Spectroscopy
» Schottky Spectroscopy

Electron target

Experiments:

@@ @ = - bR Spectoscory

» In-ring Nuclear Reactions

Spectrometer Ring:
» Circumference:273 m
» Rigidity: 15 Tm
» Electron cooler
» Stochastic cooler




0 Protons

- Heavy ion acceleration - Proton acceleration

The Energy Transition Factor

¥ T T 36
. — R
denoted by y: is a fundamental 2001 _;\:mfﬁ,:l pmei] 32
parameter that describes . RBIRE i | 1
the relationship between a particle's 1 -
momentum and its revolution = = | 1
frequency in a circular accelerator. # T
50 - o 08
| | | b \ - 04
y < Yt ‘ 0.00 .05 ufn-:-. 015 0.20 p2s 0 . e : 00
Wl (s) < . - - r I 04
00 01 02 03 n4
Higher energy particles move “faster” T T T T T T 1 1 1l (5)
than lower energy particles T e i 7 2 ] ="
R— 4] [ AR,
8 —_— 7 I R |
5_ 1 I e < Y T LI
14 > Vi =, _
3

Higher energy particles move “slowly”

than lower energy particles 1 -

o L L L L UL .‘

0 == T T T v T v T
0.00 0.05 a1a 015 0.20 0.25 0.30 0120 0124 0130 0118 0.140

BT (s) i 1) (s)

" s (]

AT (rad)



O Future plan

FAIR SIS100 2025 238(j28+ 2.7 GeViu 5% 10! ppp
MSU FRIB 2021 238(J76-80+ 200 MeV/u CW 13 puA
NICA-Booster 2023 197 Au32* 4.5 GeV/u 4 X 10° ppp
AR 0.8 GeV/u 1.0-2. 0 X 10" ppp
HIAF 2025-2027 238776+ 2. 45 GeV/u 0.5-1.0X 10! ppp
p 9.3 GeV/u 5X1013
SN 2.95 GeV/u 2.0X102 ppp
- PRA] [ 7.3 GeV/u 1.0 X 1012
HIAF Y 2027-2032 ppp
BRing-S 23892+ 9.1 GeV/u 1.0 X 102 ppp
p 25.0 GeV/u 1.0X 10
HIAF-U
2027-2032 AP 4.4 GeV/ 2X1012
MRing oY 22
HIAF-
. v 2027-2032 2 [ Jrle 150-200 MeV/u I emA
1Linac
5-10 mA
HIAF-ISOL 2027-2032 H-, H* 0.5-1. 0 GeV/u "

(2.5~10 MW)
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