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Abstract

An laser ion source which produces bunched ion beam is proposed to enhance an acceleration efficiency of ion

accelerator front end with RFQ linac.

To demonstrate a production of an initially bunched ion beam. H, gas was

ionized by shot pulse laser in an RF electric field. As a result, ions captured by the RF field were observed by an ion

probe.
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Figure 1: Schematic image of RFQ with initially-
bunched ion beam.
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Figure 2: Image of the experimental layout.
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Figure 3: Shape of designed RF resonator. .
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Figure 4: Fabricated RF resonator (seen from upstream).
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Figure 5: An entire view of the RF resonator.
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Figure 6: An internal view of the RF resonator.
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Figure 7: Ion probe made by cutting and stripping a semi-
rigid coaxial cable. The probe was attached on a bottom
plate.
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Figure 8: The contour plot of current signals for various
RF phases.

PASJ2015 WEP034

90

Initial RF Phase [deg.]

0
0 5 10 15 20

Time [nsec]
Figure 9: The simulation result of current signal for
various phases.

BIHOENER T I A~ 2 AR LTEBE. 75
A=wx7a—T7EICEETHETITEELT, <
A7 o EREORMIELZFE S, Xy v 7 HIcryI7 X
NEEFVRHIT TS L RO RF JE#TH N
AT UPNBRENDITTTHIN, ZH0olA %
SIS Th Ry, Thbb, AkEShi T T
A< RF BHICEL Y —FFIh, mwHEsh=A 4
VB O — BN IR E RIS S LR
T o5,

4. FEDH

REQ M ZE D IERh R DM L2 AL LT, L—
Y—7 T X~ EHWE VAL EEZBRE LT
W5, KFEHR %@ EKRES P8V THE LA
L—H =TT T X~k d5HZ LT, @EE A7y b
Wi ISN-A A —oZ i LT,

5

A2 1 I HRER A B 2EAF ST 23654085 KON ISPS 455
WrEE BB E DR EZ T2 b D TT,

SE 30K
[1] I. M. Kapchinskii and V. A. Teplyakov, "Linear Ion
Accelerator with  Spatially Homogeneous  Strong

Focusing",Prib. Twk. Eksp. 119 (1970).

[2] T. P. Wnagler,"RF Linear Accelerators",WILEY-VCH,
Weinheim, (2008).

[3] R. A.Jameson, "INTRODUCTION TO RFQ SESSION",
Proc. of LINAC 1984, Seeheim, Germany pp. 49-52 (1984),
http://accelconf.web.cern.ch/Accelcont/184/papers/mob000
2.pdf

[4] Vector Field Inc, http://www.vectorfields.com

-503 -



