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Current Lanzhou facility
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HIAFZE B AR Layout

SRing: Spectrometer ring
Circumference:265m
Rigidity: 13-15Tm
Electron/Stochastic cooling
-] Two TOF detectors

Four operation modes

MRing: Figure “8” ring
Circumference: 268 m
Rigidity: 13 Tm

lon-ion merging

1L.1nac SECR

iLinac

BRing: Booster ring
Circumference: 530 m
Rigidity: 34 Tm

Beam accumulation iLinac: Superconducting linac
Beam cooling Length:100 m

Beam acceleration Energy: 17MeV/u(U34*)




SECR
iLinac

BRing

SRing

MRing

HIAFZE AR Z % beam parameter

Ions

2381 34+
2381 J34+

2381 J34+

RIBs: £+ FH 71

SR E T
JKH, KHe ) H &+

238192+

Energy
14 keV/u
17 MeV/u
0.8 GeV/u

0.74 GeV/u(A/q=3)
0.8 GeV/u(?3¥U%%)

0.8 GeV/u

Intensity
0.05 pmA
0.028 pmA

~1.4x10" ppp

~10°1%ppp
~1011-12 ppp

~1.0x10" ppp
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' HIAF —Hi& % N A Upgradign details

® HIEANG
SRF Linac-ring, 5GeV

® “87 FILH X I
WAL H T, 2.5km,5GeV
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Experimental Instruments

Separation and identification of products from MNT reactions

® Gas stopper

® RFQ cooler and buncher
® Mass separation

® Laser ionization




Gas-filled Recoil Separator

Exploitation of low-energy fusion evaporation reactions

exploitation / £ BT 2 G \
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By coupling with a gas stopper, the follow-up RFQ cooler and buncher could
provide pulsed high-quality low-energy beams, which enable the use of ion trap,
collinear laser spectrometer and chemistry device.
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SECR ION SOURCE 1

~
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BERKELEY LAB

| > SUPERCONDUCTING MAGNET TECHNIQUES
FOR THE NEXT GENERATION ECR ION

SOURCES
WORLD PIONEERING WORK THAT THE ENTIRE
HEAVY ION PHYSICS COMMUNITY WILL BENEFIT

> ECR ION SOURCE TECHNIQUES
TOWARDS THE BEST PERFORMING MACHINE
THAT WILL PROVIDE TECHNICAL SUPPORT FOR
MEIC, FRIB AND HIAF

> SUPERCONDUCTING MAGNETS FOR THE
FUTURE HIGH POWER HEAVY ION

ACCELERATOR FACILITIES
HIGH CHALLENGE

Review Meetings NEW TECHNIQUE



SECR ION SOURCE 11

DESIGN OF A 45 GHZ ECR MAGNET

EXHIBIT B 10W/1%/135 CH

End shoes

Work for Others Agreement No. FPO0002698
Between
The Regents of the University of California
as the Management and Operating Contractor for the
Ernest Orlando Lawrence Berkeley National Laboratory
Operating Under Prime Contract No. DE-AC02-05CH11231 for the s End plates 8
U. S. Department of Energy o o

Sextupole

And

Solenoid

Institute of Modern Physics Chinese Academy of Sciences
{each a “Party™) Ti alloy pole

The obligations of the above-identified DOE Contractor shall apply to any successor in interest to said Contractor
continuing the operation of the DOE facility involved in this Work for Other Agreement.

Ti alloy Iron pad

ARTICLE I. PARTIES TO THE AGREEMENT pad

The Regents of the University of California as the U. S. Department of Energy Management and Operating
Contractor for the Emest Orlando Lawrence Berkeley National Laboratory, hereinafter referred to as the
"Contractor," has been requested by Institute of Modern Physics Chinese Academy of Sciences, heremafter referrec
to as the "Sponsor,” to perform the work set forth in the Statement of Work, attached hereto as Appendix A. It i
understood by the Parties that the Contractor is obligated to comply with the terms and conditions of its M&C 5| ohq)
contract with the United States Government (hereinafter called the "Government") represented by the United State:
Department of Energy (hereinafter called the "Department” or "DOE") when providing goods, services, products
processes, materials, or information to the Sponsor under this Agreement.

Iron
yoke

ARTICLE II. TERM OF THE AGREEMENT
The Contractor estimated period of performance for completion of the Statement of Work is nine (9) months. The Bladder
term of this Agreement shall be effective as of the latter date of (1) the date on which it 1s signed by the last of the locations
Parties thereto, or (2) the date on which it is approved by DOE, or (3) the receipt of the advance payment, a:
required under Article IV.

WFO between IMP & LBNL

Interference
keys

Bronze bobbin
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MR THSC magnet

BRing & 5 kWA =4 ¥R E

asa Kaptoniir

\

\ 15 — R RENLIUR

‘ v OBSRE, HEETEEAILBRIHER
| S LS v KIEEERATIRE, BIEZFRAE (50%)
/OIS, AT H R
151X 178mm X 84mm v MHRAEERT, KBRS

MR 2.25 T/s
W T B8 5 48 MR B8 SRR




8 SRk ¥ SC magnet design
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ELECTRON COOLING I

Pulsed Electron Beam Cooling ;

HIGH VOLTAGE PLATFORM FOR
CSRm E-cooler PULSED E-BEAM




e-beam signal

—— Current monitor
-0.2 — BPM s]gnal - 0.8
-+ Ugrid
~03 ! -1
2x107° 22x107° 2.4x107° 2.6x107° 2.8x107°

t(ms)

E —~
5 >
E =
£ 0 —04 3
_q.?‘ — U En
© ~0.1 | | - 0.6
—— Current monitor
-02 — BPM signal - 0.8
e Ugl’ld
~-03 ! —1
0 2x107° 4x107° 6x107° 8x107° 0.01
t(ms)
Long pulsed e-beam
03 0.2

Ugrid(kV)

Short pulsed e-beam

ELECTRON COOLING I

e

JLAB TEAM (IMP)

Pulsed e beam provided by CSRm cooler
Pulse length: 70 ns to 5 ms,

Repetition frequency: <250 kHz,

Peak current: 70 mA
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L FRIB RT&SC MAGNET I

THE OVERVIEW OF FRIB MAGNET

SUM: 151 (TALJI Co. Ltd, China)

DIPOLES: 16
R T
QUADRUPOLES: 116
RT MAGNETS SEXTUPOLES: 8
CORRECTORS: 11
SUM: 80 (XSMT Co. Ltd, China)
S C

= = SHORT SOLENOIDS: 9 (25cm)
SC MAGNETS LONG SOLENOIDS: 25 (50cm)



FRIB RT MAGNET

DESIGN MODEL




FRIB SC MAGNET

MECHANICAL MODEL

VERTICAL TEST
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SR T B INEASC proton LINAC

25MeVinEss B3 Wi

162.5 MHz Half-wave Cavity g )
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-5 E 4R INiE A3 proton beam
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—LEBT DCCT current (mA) ——HEBT DCCT current (mA)—— HEBT FC current (mA)
—— RFQ power in (kW) RFQ power out (kW) ——— BPM-11 sum
BPM-11 phase (deg) —— HEBT vaccum (Pa) Gamma dose (uSv/h)
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SR 57 R 5RO target coupling
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Rl 5 ;e M HEPD-BI test loop
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Center of Heavy Ion
Therapy at Wuwei city

R&D Center of Heavy
Ion Applications, New
Campus in Lanzhou

Center of Heavy Ion Therapy
at Lanzhou

IMP main campus
National Laboratory of Heavy Ion
Accelerator in Lanzhou (NLHAL)

Industrialization Pilot
Base at Baiyin city

Lab of Superconducting
Technology at Baiyin city

Lab of Spallation Target
at Baiyin city

Center of Nuclear Energy
l For ADANES

Center of Heavy Ion Science
Branch of IMP at Huizhou

Research Center of Advanced
Energy and materials at Huizhou




Summary

HIAF and CIADS approved by groverment
Now in the feasiblity report evaluation
The technical R&D progressing well

HIAF will be a multi user facility for nuclear
physics and application

CIADS will be innovative facility for future way of
nuclear waste transmutation



