Experimental Evaluation of Longitudinal Momentum Deviation
for Low Energy Heavy lon Beam
with Quasi-3D Profile Measurement on the Beam Line
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Development of Quasi-3D proflle monitor
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Electron Cyclotron Resonance lon Source(ECRIS)
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About KEK Digital Accelerator

[1] K.Takayama, and J.Kishiro, Nucl. Inst. Meth. Phys. Res. A 451, 304 (2000).
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D(s)[m]

Low Energy Beam Transport(LEBT) Line
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(a) Single wire signal

Quasi-3D Profile Monitor
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Tested Beam

Long beam (4 ms)

(Microwave in pulse in pulse mode)

(a)long beam, 4 ms

Long beam  Short beam

Beam length 4ms 4us
Energy 200 keV
A/Q 4
Intensity ~130 pA
B 0.01

Short beam (4 ps)
(chopped from the 4 ms beam)

(b) short beam, 4 us



Straight beam

Beam profile oR1
Long beam
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Beam loading effect on the ECRIS extraction
voltage
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Simulation and Compensation circuit

Equivalent circuit
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After Compensation: PR2
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Beam Loading Effect on the Post-acceleration
Column HV
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Comparison between Theory and Experiment
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Beam profile (PR2): Short beam

Peaks on the beam head and beam tail
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Einzel Lens Chopper: momentum deviaton

Schematic view Pulse voltage (longitudinal chopper)

On the middle electrode
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[2] T. Adachi, T. Arai, K. Takayama, L.K. Wah, “Solid-State Marx Generator
Driven Einzel Lens Chopper”, Rev. Sci. Instrum. 82 (2011) 1233-1235



Compared to the Particle Tracking Simulation

Experiment Particle tracking simulation*
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SUMMARY

* Quasi-3D profile monitor has been developed which can provide the
information of the transverse beam profile on the LEBT in the
longitudinal direction.

* With the profile monitor installed at the location where the
dispersion function is relatively large, the longitudinal momentum
deviation has been successfully evaluated for ms-long or us-long
beam

* The longitudinal energy modulation induced due to beam loading
effects and the transient effect of Einzel Lens Chopper have been
clearly identified and the exiting simulation result has been
experimentally verified.
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High Voltage Platform
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