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* Microwave lon Source for 100

® [ntroduction ® System Block Diagram ® Operation Conditions
- The 100-MeV proton accelerator has been providing beams to users since 2013
- The ion source is a component that accumulates aging of the device. [ Control Room ]
- The ion source must have the same beam characteristics before and after replacement. Magnetron
- The process of confirming the characteristics of the ion source after replacement of the Extraction P/S Mass flow Controller et el Al G
lon source component and constructing a test bench for conditioning of the microwave . ] 's°'f't°’
ion source is presented. las P75 % | Directionat coupler / I
3-Stub tuner /
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_ Beam Transport :
- Particle : proton ; s S —
- Beam energy: SOkeV Pump controller 3.stub tuner L CH1: Extraction voltage, CH2: Bias voltage, CH3: LEBT CT, CH4: lon Source CT
- Operating current ; ~ 20mA e s ARy oera 8 v
. . Vacuum gauge power indicator
- Emittance(Normalized rms) : 0.2 # mm mrad ‘— P - Gas flow rate : 3.0 SCCM
agnetron
- Proton fraction : > 80% i - Extraction voltage : 51 kV
- Microwave frequency : 2.45GHz [ Control Room ] - Bios voltage : -4 kV
- Solenoid magnet current : 72 A
Conditioning of MICrowe
® Vacuum trace of microwave ion source ® Beam current in LEBT during conditioning ® Beam current in normal operation after
| . of microwave ion source conditioning of high voltage of
- Purging the initial hydrogen gas | | . .
- Plasma discharge after replacing the microwave window - Continuous arcing occurred. | microwave lon source
and plasma chamber - It can be seen that the number of arcing occurs - The average beam current is 20.8 mA.
- Operation of beam extraction decreases toward the second half of the beam - The beam stability is + 3.9 %.
eXtraCtI on. Beam current after replacement of ion source components Beam current in normal operation
(about 20 minutes) R . (about 1.0 hour)

Operation of plasma
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® Trouble-shooting

- Occurs during operation
- It hasn’t been long since it was replaced.
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- Reason
. Insulation breakdown due to accumulated fatigue(arcing)
. Reduced insulation strength of insulators due to the heat
generation source of plasma chamber
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Insulation (MC nylon)

* Test-stand for the Microwave lon Sc

® |In Future

® |nstallation ]

- In test-stand
. Conditioning of the new microwave ion source
: Thermal analysis of the plasma chamber

- The microwave ion source of the test-stand is a spare
part and has the same shape as the existing microwave
lon source, and it is a concept that changes it to the
whole when it is regular or irregular.
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- Insulation improvement
. Insulation size change
: changing the size of the solenoid electromagnet.

- At test-stand

. Plasma conditioning

. High-voltage conditioning

. High current beam conditioning

. Components test for improvement

Components related to the high voltage test are omitted.



