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HIRFL Layout
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HIRFL Main Performances

SFC SSC CSRm CSRe
Species Proton, |Proton, HI |Proton, HI, Proton, HI,
H | RIB? RIB, HCI
E(MeV) K=70 K=450 P=2880 P=2000
C(MeV/u) |>10 ~100 1100 760
UMeV/u) |0.8(Q=26)|11(Q=40) |520(Q=72) |500(Q>90)
DP/P ~102 ~103 ~104 ~10°
dP/P (%) +0.15 +0.25~0.5
(entrance)
Emmitance | >50p ~20p 5P e1lp

(mm-mrad)




Main Physics Goalsat HIRFL-CSR

@Nuclear Structure (RIB)
@DEQOS of Nuclear Matter
@Hadrons-Nucleon Physicsin E <1.1 AGeV HI

& <2.88GeV (3.7/GeV/c) Proton
@PDHigh Charge State of Atomic Physics
@High Energy Density Physics
@DAstrophysics (Key Point)
@Applications: Irradiative Material, Biology
(Cancer Therapy)



SFC+SSC Operation Status 2006

e Total Operation Time: -

~7000hr -\ /
e Acc. Using: ~2370hr <
— ~770h tuning; | i
_ ~500hr Acc. R&D; /
— ~1100hr faults =
o Useful beam time: o "
5200hr o T,
— CSR:~2470hr; g T e A \ //
— EXP:~1610hr; El e\
— Cancer Therapy: ~690hr - ._'/ \%
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Suerconductor ECR 10n source

_ «High Intensity & Charge State for Acc.

»18~28GHz design with compact, high eff.
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Comparison of SFC+SSC Operation Time

Years 2004 2007 Before 2004
Operation time (h) 6500 7100 5500
Provide beam time (h) [4000 5200 3700

Comparison of SFC Maximum Beam I ntensity

C O Ne Ar Xe
6-8 Mev/u | 6-8 Mev/u | 6-8 Mev/u | 2-3MeV/u | 2-3MeV/u
| (before 2003)] 5 epA 5.5 epA 3.7 epA 3.2 epA 0.54 epA
| (After 2004) | 12 euA 13 epA 14 epA 15 epA 5.5 epA
Comparison of SSC Maximum Beam I ntensity
C Ne Ar Xe
80 MeV/u 70 Mev/u 22 25MeV/u | 15 20MeV/u
| (before 2003) 0.2 epA 0.15 epA 0.15 epA 0.01epA
| (After 2004) 0.5 euA 0.46 epA 3.5 epA 0.7 edA
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at CSRm

Stripping Injection
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Beam Accumulation with e-cooing in CSRm
ln=10.2mA, Beam current: 3200=A, 1.6" 10%, 8min., 06/12/29 5:00
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E-cooing for C®*-beam at 7M eV/A
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PS & RF Ramping
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Lifetime of C%" beam in CSRm with e-cooling

SFC-12C4#-7MeV/u, STI, 1/e Life-time = 1088s 07/09/10
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CSRmb & « Measurement
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Schemeof MM I of Ar Test at CSRm
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MMI Injection at CSRm
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CSRm MMI (°Ari8+--22~1000M eV/u
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MMI+Acc. (1°Xe"* 2.9-235M eV /y)
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CSRe Side View
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1, new Generation E_Cooler:halo E-beamz‘ahidh Accum.
2, RIB reaction Exp. at CSRe

3, 102mbar UHV
4. \Web+Internet+DB Control

5, Flexible Lattice by control Q_psindividually



Summary
SECRAL provide higher intensity of HCI online

| njection beam intensity
— SFC: 10%%~10%3pps;
— SSC: 10*~10% ppsfor A<130

Accumulation beam
— ~10%1%pp by Stripping Inj.
— ~10%ppp by MM
Maximum Cooling Beam Lifetime ~1000sat CSRm

12C6+ 36Ar18+ were accelerated to 1.0GeV/u, 12Xe2™* was
accelerated to 235MeV/u at CSR

Dp/p: 4 103&a2 104 by E_Coolingin 7MeV/u

4" 103a4 104 in 1GeV/u without cooling
RIBL L 2 has commissioned successfully
CSReiscommissioning and finishing end of 2007
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