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I. Permanent magnet 2.45 GHz ECR ion source at PKU

Dimension:

¢,¢ 10 cm/11.5cm
height: 10 cm/11cm
[ 40 mm/64mm
L: 50 mm/50mm

§

H* 100mA/50kV@¢6mm H+ 100mA/S0kV@$6mm
D+ 83mA/50kV@¢6mm

He+ 40mA/50kV@¢p6mm
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*Structure of PKU Compact Source
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Study are focused on A

1. Microwave coupling and window design

2. Magnetic field generation and configuration

3. Three electrodes extraction system
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*Microwave window and its protection pieces

We have tested

*Ridged waveguide

T-antennae
*Microwave window

Item 1,2,3 form the
RF window.

BN, SiN and AIN are
used for window
protection.
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*Magnetic field and its configuration

1 1. Solenoid

| 2. Solenoid +
Permanent

1 3. Permanent
magnet
rings
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*Beam extraction system

*Flat (180°) electrodes (original)
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*Beam extraction system

*Flat (180°) electrodes (original)
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*Beam extraction system

*Flat (180°) electrodes (original)
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*New 90° electrodes

Isq.l.-" unit

10.0 MAT.
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*New 90° electrodes

50 kV

50 keV H*
lotz: =100 MA
Half divergence angle: <35 mrad

€ms,norm- 0-13 T.mm.mrad
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‘The suppressing voltage
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Il. PKU PM source results

2.1 PKU LE_BT Test bench
Pp— : | Energy Spectrometer

FC 1

: Semi-closed VS 2 ¥
ECR lon Source emi-close
: Solenoid
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Il. PKU PM source results

2.1 PKU LE_BT Test bench

*
FC1
i VS 2
ECR lon Sour Semi-closed [ )
_ Electrode shape | Sup (kV) | FC1(mA) |FC2(%)| FC3(%) ACCT
Microwave

System 180° 2.0 >100 <30 10
¥.9 140° 2.0 >100 75 45
2.8 >100 93

. --}

40mA/50keV He* at FC2(2010 4)
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2.2 O" LEBT for SFRFQ (Separation function RFQ)
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O* LEBT

E\ |
*Required :5SmA
e Achieved: 9mA
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2.3. D" Injector for PKUNIFTY
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Schematic diagram of PKU 2MeV accelerator-driven neutron source
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*Plan view around neutron hall

RF power supply
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Three-D Schematic diagram of PKUNIFTY

RF waveguide

Target moderator

D*IS &
LEBT(1.36m) 2MeV RFQ HEBT and shielding

\ Total length: 8m. /
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D* injector of PKUNIFTY

Heavy Ion

_Collimator Faraday
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Solenoids =

Inscribed
Valve

Microwave |

Steering
Magnets

Screen

Bellows & Extraction

p  Yalve Turbopumps System
20

2011-1-2



D* injector of PKUNIFTY

Heavy Ion
_Collimator Faraday
Semi-closed Cup \¢m,
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*lon Source Commissioning Results

U,,=50 kV, time schedule: T=1 ms, =100 Hz

+ +
VSup XZ X3 8RMS, norm.

KV % % w.mm.mrad

-2.6 8.7 | 1.6 0.17

-2.9 2 | 4.2 0.18
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LEBT commissioning

Vacuum: < 10-5Pa after 0.5h

*€horm, RMs+ 0-12-0.16 tmmmrad

*Waist shift: -10mm ~10mm
Species factor : D*: _99.5 %, D,*:_0.2 %, others : _0.3 %

*Neutron flow 0.6m away from the target: 15uSv/h
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Some words on LEBT solenoid
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Measurement results

Position(cm)

Shixiang Peng, Jifeng Yan, Jinxiang Yu, and Zhiyu Guo, A simple ferromagnetic circuit for a solenoid
lens. Meas. Sci. Technol. 18 (2007) : N5—N8
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Measurement results

—8— measured
—8— Fit curve
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Shixiang Peng, Jifeng Yan, Jinxiang Yu, and Zhiyu Guo, A simple ferromagnetic circuit for a solenoid
lens. Meas. Sci. Technol. 18 (2007) : N5—N8
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*Solenoids for PKUNIFTY

L: 200mm
¢;,:  110mm \

bout:  300mMm
B ax:065T

.
lease try o VSmype of soenold

*Simple structure, easy to fabrication and Cost lower!!




II1. Conclusion

1. The PKU ECR ion source is focused on compact Permanent
magnet type without ridged waveguide.

. Currently 100 mA of H* ion, 40 mA of He* ion, 10 mA
of N* ion were produced for several years with good
performance in term of reliability, stability, beam noise,

emittance in pulsed mode on the test bench.

. More than 25 mA/25 keV O* ion was delivered to 1MeV
RGQ for SFRFQ project.

. Up to know more than 83 mA/50 keV D* was produced
for PKUNIFTY project.

To conclude, the compact permanent magnet ECR mono-
charged ion sources are really powerful and efficiently fit
in with the high current accelerators requests.
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