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Fig.1 ECR ion source Caprice
1. Magnet, 2. Solenoids, 3. ECR surface, 4,5. Entrance and exit of cooling water, 6. Wave guide,
7. Entrance of working gas, 8. T.M.pump, 9. Extraction, 10. Gas tube, 11. Plasma cavity,
12. Assembler of magnet, 13. Quartz tube, 14. Conical ring
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Fig.3 Ar®* ion spectrum with He as a mixing
gas
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Fig.2 Conical iron ring and the axial field
distribution
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Table 1 Beam current with the modificated ring nA

3+ . 4+ 5+ 6+ 7+ 8+ 9+ 11+ 15+
0 315/390 . 220/220  206/205 '

Ne 124/300 100/155  25.4/35
Ar ' 108/183  110/220  56/106  8.2/15
Xe 22/25
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Fig.4 Beam line from ECR ion source to the inflector
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Fig.5 The beam envelopes from ECR ion source to the inflector

2 L X AER RS A IR
T A 28 SFCHY J= HeHL M 1 LR F .

E6 SFCEikHLmLHE
L3R, 2 A, 3. EMA. 4 FR. 5 BAHRA. 6 AR, 7. M&, 8 15ixst, 9 ED. 10. DK,
11 25484, 12 3R M. 13, e RS, 14 MO, 15, HiKARE, 16 FikaE, 17 MBRER,
18. 3544
Fig.6 The schematic of main mechanism
1. Resonant line, 2. Stem, 3. Short plate, 4. Molecular pump, 5. Coupling capacitor, 6. Cryopump, 7.
Magnet, 8. No.1 probe, 9. Dummy Dee, 10. Dee, 11. No.2 probe, 12. Trim coil, 13. Electrostatic deflector,
14. Phase probe, 15. Harmonic coil, 16. Trim capacitor, 17. Measurement capacitor, 18. No.3 probe
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Fig.8 Design of the center region of SFC
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Fig.9 Dependence of trajectories on the Fig.10 Acceptance of SFC center region

injection phase
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Upgrading of the SFC

Ye Feng Ma Zhongren Yin Quanmin Zhu 'Xuezheng Qiao Qingwen Guo Minyan
Wang Yifang
(Institute of Modern Physics, Academia Sinica, Lanzhou 730000)

Abstract

The ECR ion source, beam line from ECR to SFC and electrostatic inflector have
been designed and installed to increase ion species and beam intensity. The working
points are mainly located in the third harmonic accelerating region. The central
region was studied carefully, and the Dee and dummy Dee were rebuilt to match the
external injection system. Other improvements were adopted to improve the
performance and operation efficiency of SFC. The commissioning of the upgraded
SFC is also described.
Key words Cyclotron, ECR ion source, Central region



