2.45 GHz microwave ion source operation for 170 kW SRF linac long term commissioning
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Continuous wave (CW) ion beam power of 170 kW has been recently demonstrated with the Superconducting
Radio Frequency (SRF) linac CAFe at IMP. A 2.45 GHz microwave ion source was used as the beam injector at the
warm front end. For the stable operation at such a beam power, total extraction beam current of more than 25 mA
was delivered at the beam energy of 20 keV. For the reliable long duration operation with low extraction energy
and relatively strong space charge effect, the distance and position of each electrode were carefully optimized and
collimated to avoid any beam trip due to the beam losses and high voltage discharge on the electrodes.
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The needed magnetic field of ion source is generated
by several NdFeB magnet rings, and a ridged waveguide
iIs used as a RF power coupler between the WR284
waveguide and plasma chamber.

Plasma chamber length 70 mm

Parameters of the ion source

‘Beam extraction electrodes
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Picture of electrodes and microwave window after long term operation

M The extraction beam divergence increasing rapidly due to the space charge effect,
0 001 002 003 004 005 after a 72 hours continuous CW beam operation, the surfaces of all the three electrodes
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Beam extraction simulation (total beam current 15 mA) were seriously bombard by the ion beam and secondary electrons.

Long term operation of ion source
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Extraction beam current during 72 hours operation
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