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el Outline

» Brief introduction of the beam commissioning progress
»Commissioning Issues for the C-ADS injector
»Summary and outlook

» Acknowledge
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® At the beginning of June , RF CW achieved,2014
® June 6th, the first beam, energy is 2.15 MeV ,2014
® June 30th, 10 mA, CW beam, beam power 21.6 kW,2014

® ECRIS + LEBT + RFQ + MEBT + TCM, 2.5 MeV,2015
® RFQ commissioning, validate CM design.
® CW operation with 10 mA in Feb, 2015 successfully

® ECRIS+LEBT+RFQ+MEBT+CM6, 5 MeV
® 10.2mA,5.3MeV, pulsed beam at 6th Jun:2.7mA ,
5.2 MeV ,CW at 24" Jun ,2015

® ~25 MeV at IMP, Sept. 2016 — 2017
® Cooperation with IHEP
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WA Beam commissioning Issues for the

Prototype of C-ADS injector

»CW operated RFQ with 10 mA beam

»Benchmark between simulation and experiments
»Hydrogen gas transfer problem

»Beam loss control and detection

»Pulse beam to CW beam issue

»6D-emittance measurements with no-interceptive BPMs
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The RF power amplifier is tuned to compensate the
beam loading effect.
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Benchmark between simulation and
experiential results
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Fig. 13. Log of the RGA installed at the first MEBT chamber. Effect on hydrogen
partial pressure at opening of the EIS and PSM valves are shown for the original
configuration (a) and after replacement of the ion pump by a turbo pump (b).

The hydrogen and residual gas
will frozen on the RF surface of sc
cavity. It is contaminated again
and causing multipacting.

The reason of sc cavity failure?
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Fig.14. Increase of hydrogen pressure in the MEBT chamber during beam operation
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Operation from Pulse to CW bea

Chopper Solenoid Beam dump |16 KeV, 3.5mA H- Beam pulsed @ 50%¢
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Q.lJietal Beam dynamics studies of H- beam chopping in a LEBT for project X 12/19

\ Table 2: Space-Charge Transient Time for Proton Beam
\ Pressure SCC rise time
1.0 10 mbar 1.5 10 mbar 3.5 10”7 mbar 300 ps

7.5 107 mbar 150 us
1.2%’ mbar
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2N Pulse to CW bea
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Yuan Xu, Shixiang Peng etal, High current H + and H + beam generation by pulsed 2.45 GHz electron cyclotron resonance ion source
3
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128 hours beam including
2.1MeV, 4.5h,10mA, and 6h

2.1MeV, 10mA, 100us, 1Hz

- 2

2.1MeV, 1mA,CW, 6-7mins
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The 6-D Twiss parameters can be calculated by scanning technology.
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No-interceptive diagnostics-BPMs
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Summary and outlooks

® RFQ with CW 10mA, stability still on the way.
® Circulator has delivered and tested at IMP
® The frequency stability control achieved

® Transverse emittance has been studied, longitudinal is the
point next step.

® Hydrogen gas transfer has been investigated
® New LEBT scheme has been proposed

® Beam loss control and detection, more detailed work needed

® 6D-emittance measurements with no-interceptive BPM
® Multi-electrode has been proposed
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Accelerator physics High power sc coupler
SC cavity design & test

SC cavities test —

& operation USA JLAb
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SC cavity test &
Chemical treatment

SC cavity test
& Treatment

SC cavities design
Beam dynamics

e

RFQ Design & SC Cavities drawing
Fabrication & welding
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