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Abstract

Direct Plasma Injection Scheme (DPIS) is a beam delivering arrangement into an RFQ linac to produce a high
current heavy ion beam. In DPIS an ion beam is extracted from a laser plasma at an edge of an RFQ linac cavity.

The simulation study has revealed that a mismatch between the injected beam emittance and the RFQ linac
acceptance takes place because the extracted beam diverges due to space charge effect from the beam extraction
electrode to the acceleration electrodes of the RFQ linac. This causes a lot of beam loss especially at high beam current.

In order to avoid this problem we have proposed a new scheme, in which the beam feels the radio frequency (rf)
focusing field just after extracted at the entrance of the acceleration electrode in the RFQ linac cavity.
It is required to avoid serious effect on the rf characteristics because the positively-biased beam extraction electrode

is inserted in the accelerator resonant cavity in this scheme.
The rf property was measured using a network analyzer to verify the effect.

It was found that the insertion of the

extraction electrode had very little effect on the resonant frequency and the Q value.
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Frequency 100 MHz
Total length 2.0m
Input energy 0.240 MeV
Output Energy 1.2 MeV
Modulated vane length 1.42m
Limit of intervane voltage 120 kV
Acceptance 0.14 cm.rad
Aperture 0.655 cm

# 1 4rod RFQBBNLERZR D /T A — 2 —

s L—W— g

L—Y— A A HTIAE LT T X~ ZRFQGRIE
INEZRNICEE T D21, @EEAT— U
HEEAR S £ O 4ME8mm,  NEE6mmoD [ £ Y
DT A< EmE RN, ZONEBIZA A PR &
RIEMOELGNEWVEKTHY, T X~vhbA
FUMBlEHEND Z LRI ND,

ZOBMIIATEIATH Y . EBOZERN~OHF
A2 B SED 2 ENTE B,

22 FER LB

e JE I R E O FHANRE B & 21T R T,
7T R = A N R AR PN S A S DI ER A A




Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

Ui CAAL S CHRE WL - L ONME A FHHI L 7=,
TR A B L X0 B Ze TR e B 35 O i A2 Omm & L
IR ERGAR ~TE ST 10 & & o 7=, DN B A A S+
&GRSR & OBEEEIX10mmTH 5,

AR | R R K
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-4 100.179 2028
-3 100.179 | 2029
2 100.179 | 2026
-1 100.179 2026
0 100.179 2026
1 100.1785 | 2026
2 100.1782 | 2026
3 100.1778 2025
4 100.1775 2028
5 100.177 | 2022
6 100.1768 | 2023
7 100.1762 2025
8 100.1753 2028
9 100.1748 | 2032
10 100.1742 | 2025
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