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Pre-accelerator system of CSR 
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P-2.8GeV, C6+-1GeV/u, U72+-500MeV/u  

CSRm Layout 



CSRm Channel 
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CSRe Layout  
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Radioactive Ion Beam Line RIBLL2 between CSRm and CSRe    

ΔP/P =±1% , Emittance = 25π mm-mrad�

Double Separator�



B:40T 

2005.3 





CSRm-dipole Fabrication  

2700A 

160A 
0.1 T 



Power Supply System 

Ripple ~ 5×10-4 , <1kHz  



CSRm RF System  

f = 0.24 ~ 1.81  MHz, Vm= 7 kV f = 6 ~ 14  MHz, Vm= 20 kV 



UHV System of CSR  
Baking oven 

Bake-out temperature: 250°C,  
Pressure:  5x10-12 mbar 

CSRm-dipole chamber Pump chamber 

 Pre-assembling  Baking jacket for dipole 

 Heater, 2mm 

 Insulator, 3.5mm 





Stripping Injection Scheme   

C4+- 7 MeV/u   

C4+ 

Stripper 
ECR 

C6+ 

2006.01 



First stored beam signal from spectrum analyzer in CSRm 
  Bumping orbit , RF modulation (1.3Kv), Spe. Ana. in zero-span mode 

23Cy2 =7A   21D4 =0.5A      

5 times of RF in 10s   

Stripping injection 

January 23, 2006 

12C6+  



7MeV/u→1GeV/u (C6+) Ramping  

1mA 6x108 

ηramping > 90% 

H = 2→1,   frf = 0.45→1.63MHz, G = 11.3Tm 

H= 2→1�

Oct. 24, 2006 



BT/BL< 5×10-5 

Hollow e-beam 

2006.12  



Dec. 27, 2006 Cooling Ring 



C6+-600MeV/u Ramping  in CSRm  07/09/29 06:25 

 Cooling stacking 



Scheme of the MMI for Ar-beam in CSRm   

36Ar8+- 22 MeV/u   
Ar8+ 

Stripper 

ECR 

Ar18+ 

36Ar8+- 2 MeV/u   

MMI-36Ar18+ 

07/04/24  



Bump section for CSRm Multi-turn injection 

Bump-PS 

20007.03  

0.1mm 
Septum (Wolfram silk)  

L = 2 m 
Vmax.= 160 kV  
Gap=23mm  

Static-electric septum �



 MMI for Ar-beam in CSRm with e-cooling  

180uA  
07/04/25 06:00 



 MMI + Ramping in CSRm 
07/12/10 00:08 

36Ar18+--22~368MeV/u 

0.5mA,  1×108 

129Xe27+-3→235MeV/u 

07/06/25 07:20 



MS2: 2900A, 4300Gs 
MS2: 2900A, 12800   

07/08 

Imax
. = 2700A 

Vmax.= 60 kV 
Rising time: 150ns 



30FC1 

30VS2 

07.8.4 

Fast-extraction from CSRm  
Success 



Storage-beam for CSRe 1st Commissioning 
07/10/06 07:40 12C6+-600MeV/u  



07/10/23 12:18 12C6+-660MeV/u  

Multi-time Injection for CSRe 1st Commissioning 

15mA 



K=450 
K=69 

36Ar8+- 2 MeV/u   

ECR 

36Ar8+- 22 MeV/u   

Ar8+ 

Ar18+ 

MMI-36Ar18+ 

Stripper e-cooling 

CSRm 
36Ar18+-368MeV/u �

CSRe 
36Ar18+-368MeV/u �

2007/12 



Ar-beam in CSRm and CSRe 
07/12/09 22:56 36Ar18+-368MeV/u, Mode = Isochronous 

CSRm   

CSRe   

3×108  1.2×108  



CSRm 
36Ar18+-368MeV/u �

CSRe 
Iso-mode 

Secondary Beam 

ToF 

PT 



Mass Measurement of RIBs in CSRe 
2007.12.07


Isochronous Mode: γ = γtr = 1.395 , ToF 


∆M/M~10-6 



MS2: 2900A, 4300Gs 
MS2: 2900A, 12800   

2008.01.10 



Slow extraction for 12C4+-300MeV/u  in CSRm�
From Scintillation Crystal Monitor�

C-beam: 3s 







CSRm 
78Kr28+ 

447.8MeV/u 
451.1MeV/u 
458.4MeV/u 
481.9MeV/u 

CSRe 
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ToF 

PT 



Experiments for RIBs spectroscopy 

MMI + e-cooling �

08/07/17  09/01/15  

Single particle signal at ToF target  
with isochronous mode in CSRe 

RIBs signal spectrum at ToF target  
During the experiment 

MMI + e-cooling �



For the 3 drop-line nuclei 63Ge, 65As, 67Se with the life-time of 100ms 


Results of the RIBs mass-measurements (2008-2009) 



Cancer Therapy with CSRm (2009.03-04) 

First batch: 6 patients 



Slow extraction  for C-beam  in 3s�

Cancer Therapy with CSRm (2009.03-04) 

Bragg peaks in water with 5 energy spills 

Target scanning in 2 dimensions 

Dose distribution (3D & 2D)




April 20, 2009 



Summarize  for CSR Beam Status 

Ion：  12C6 +， 36Ar18+，78Kr28+ ， 129Xe27+ 

Energy:    1GeV/u for C & Ar in CSRm  
Intensity:  10mA  (7×109) for C-600MeV/u in CSRm 
                       1.2mA (4×108) for Ar-368MeV/u in CSRm 
                       0.6mA (1×108) for Kr-480MeV/u in CSRm 
                       0.5mA (1×108) for Xe-235MeV/u in CSRm 
                       15mA  (8×109) for C-660MeV/u in CSRe   
Experiment:  RIBs mass-measurement,  isochronous mode of CSRe , ∆M/M~10-6 

Slow-extraction:  For external-target experiments and cancer therapy               



Thanks�


