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New Results of PKU H+ Ion Source

üPulsed modeStandard 2.45GHz PMECR Ion Source

130 mA@50kV

üCW mode

294.6 h

53.8mA@f6mm

RF power 500 W



S. X. Peng              5th NIBS, 12th - 16th September 2016, St. Anne's College, Oxford, UK 3/24

TueO7New Results of Cluster H2
+/ H3

+ Source

üCluster Source
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ÁLayout of Tsinghua advanced 
proton source(XiôPAF)

ÁPurpose

Study of Space Radiation Effects, 

Medical Applicationé

ÁMain parameter

Energy range: 60~230 MeV

Intensity: 2¦1011 ppp

ÁSubsystem parameter

H- Source : 50 keV/10 mA

erms:< 0.2 ˊĿmm·mrad

Time schedule: 100Hz/1ms

CS-free type

ÁRFQ: 3 MeV

ÁDTL: 7 MeV

ÁSynchrotron: 60~230 MeV
ÁG.R. Li, etc., The 12th Symposium on Accelerator Physics,15 August 2014, Lanzhou University

1. Research Motivation(1) 
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ÁPET trace Cyclotron (External H-

ion source) 
Facility Requirement:

É H- ion beam: 5mA/30keV

É Normalized 4 rms

emittance of < 0.6 pmm 

mrad. 

É Beam operation mode: CW

É Source structure: Cs-free

É Source size: the smaller 

the better.

1. Research Motivation(2) 

PET:  Positron Emission Computed Tomography
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1. HaitaoRen, Shixiang Peng*, MOPFI034, Proceeding of IPAC13, Shanghai, China, May 12-17, 2013: 360-362.

100mA@50kV H+

Prototype source 

1)Prototype H - Source 2012/10/28 - 2012/11/7

2. Microwave Driven Cs-free H- Sources
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Operation parameters

Pressure 4.6 ³10-3 Pa

FR power 4.58 kV ³41 mA

Time Schedule 166Hz/1 ms

Plasma Electrode̔ -35kV

Second Electrode: 2kV

Current at FC1̔12 mA

Results from Prototype H - Source

Operation parameters

Pressure 4.6 ³10-3 Pa

FR power 4.58 kV ³41 mA

Time Schedule 166Hz/1 ms

Plasma Electrode̔ -40kV

Second Electrode: 2.1kV

Current at FC1̔15 mA

Extracted at 35kV

H- Beam

Trigger 

Signal

12mA

Extracted at 40kV

H- Beam

Trigger 

Signal

15mA
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TueO7Unfinished test and Lessons learned

Á E-dump - B Field configuration and its location;
Á Sparks elimination - extraction system with water cooled, suitable material for 

electrodes and its protection; 
Á RF Breakup method- W-grid will be the weakest part inside the source body;
Á Higher Current and Higher Efficiency and the Source Stability, etc.

ÁNo Emittance Results

ÁNo CW H- Beam

ÁNo long term test

Áé


