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Abstract

A split coaxial RFQ with modulated vanes has been developed for accelerating
the uranium ions of a few keV u., Mechanical and rf characteristics have been
examined by means of a % scaled model with flat vanes. based on the cold
test, the Y4 scaled model is improved and the flat vanes are replaced with

modulated vanes for proton acceleration test.

§1. BB

IERPEENEC T E— 2 OPERMERICLDiTON S &M o KB, BHRE
ORFE—LMECEHLTWBRFQSI 4+ v 23, 9Kk 2v 220720
FYBENMESICRSTROYOOH B, BFIECRO TS RS 200~
400 MHz &730 four vane BRFQAMNEZFLTVAHD. BITv5=9 2D L HRFEFI
HOA A VORBEL-22IET 25103, HEOA 4 VIROEI»L LT, BERA
A VEMELSGNEE O3, IERBEEE 10 ~ 15 Mz CovE i kS
OXE SPIMEBBZOREROE T, AENZHEHENDELINS,
CO&SEEREE LT, HEEEEERESNGS 1T R.W. Mueller XX - TR
Sh, KBEEHAA Y - V- Al L 3RHEERSOERMRoRIC. HEE#HERFQS
AF v 2 OERBOBRENBCEDONTVSE, [INSTEH. HAAVYYYZutiny
DODAFEDO—EE LT, F3REHEIEIRS BB E LT four vane AEFLLY S
=Y ARF QOBRENED ONTRE, BHREOBEEELT. 4DO0 nodule FEiEM
733 modulation ZfFWJ751> flat vane ZERO DI kURSF —neFuifEoh. &
. BRI, SRBERENENONKE, CITRSGETCRP oM INERB
BHCOVTHB L. RICBEREOEZBRELT. URF—NEFNVO flat vane %
modulated vane WHROBA. BBFILE T R b &7 I OBFERAEHRIT 2,

§ 2. BRI

VeAl —v model . FEHZERDA VY I P VAL T FVIDA VI I8 v
AP THREITL 2D TH 0. GRBERFEOEBRMR MR, NEEOREER S,
HNEBEETZ 2 stem D, A V¥ 22 V2T 285BIk o T BitERENTHRLE
NP ot  Stem OFIFERHEEK. BEIH T 2IREF 2B, 400 module
OBNIZH B stem IR ERD I T stem KTk - TCBEBIZL OhiiBd .



WRIC L > TBEBNXA ONILBESOENNESI N, EXK mode &EFH mode DI
BREBRZNENOHEAIHLTRLIERINTVS, 4200 nodule ZiiigE D5
&0 stem OEK mode DIIRFABBIIHT RN 1 I REShTW2, EAFOD
Q. stem KUODBEOEMN2 0 W& 3, #IZZ - BB HOEHEIZ.
B2IRmd L. EHb00B/ETH 2.5 YA T. stem I DFBEATH module [
ULAECEAL TV 30T, HEBROLI ENGE, A vyrxy vx, RERBER Q
EOFEGME & HRENRE 2 ChBahT3, CoFt¥ . NEEDOFIRE stem @
AVT DI VANOPRNEBRINTVS, RICHABKROWMEBREA V75 vRE
OEREFR~2 Bz, EX28cm, BEZ13.dem ONIVT NI m2— AROTHEE - T
ZIWRTELIBABEOEBICH LT, BEBE, vy 7y v, RERERORE
ZiTol, COMR. REEKOWHEIHEE THET S A0 DIV ERERNT
FEEREER DA V5 7 & v A CREMHEZVENRD 5 2,

§3. BFIRFAL - 54F w2

Flat vane ZBO I URF—NEF I TL 22 OBERBRICEIHT. Zoln
HEHFORAVMEEZFIET 2B CHBFINEF X FAETEI N, BIMERORC. Y
A5 —WEeF D flat vane H modulated vane ICEXM|EI Oh 3. RFEIC. A8k
DR FERS T SH LOEHETRABEED 50 Mz 2Lk d & itah. fFOES
nd, Y—AEBHENSREBCEL O, 2EEBHERF QOBA. £7XDE&D vane
BEX0, VELLR, Y—alli b V2 0OBNSETZL0IBND B, Zhilll.
E— AN, HBEERC V72 omBE#E%E5 5%, radial matching section T h%
EELZTNFZOY,  Vane /NI A —F—BRLTRINTVS, Vane BEHE
WHONCHRBERALT. 20 cmEETCMIMRSILICTIRINE, ho0E
Vvane 2MELE200 cm® vane BEBNEEI NI FETHS, HLINIdoE
HAXR 3 iwRmshTn 3,
FAMRVFRIFLICRINTVEN. HiRLEUHERICZ LI RIS hTH 3,
ASE — 2. pulse BifED 2.86 Gz DECRA * VIETCEOh. A& vHiTiA AR
5Ty ZHO7A Y2V Y ATCRFQIBAESHS,  HEEICE. 2188 0.8%
DIANVF —RHFRE. U—h®=y—Nbh. BAL-20EEN 4 mmTHEAMN 2
6.5mrad EIEBRINIVI DO PERREMAZBEDELL 2 v N7 PRIt T
W3, RFQORFEFEEL TR, bFOR:(H-T2 0 0 WOBEBENEEShTL 3,

BE R
1. S. Arai, GSI-Report 83-11, 1983.
2. S. Arai et al., IEEE Trans. Nucl. Sci., Vol, NS-32, No. 5,
October 1985, p. 3175.
3. R. W. Mueller et al., Proc. 1984 Linear Acc. Conf., Seeheim,
Fed. Rep. of Germany, p. 1.
4. T. Fujino et al., INS-NUMA-59, 1985.
. E. Tojyo et al., Contibuted Paper to 1986 Linear Acc. Conf., SLAC.

o



Table 1. Resonant frequencies of structure Table 2. Comparison between calculations and

with and without end-plates. experiments on a 1/4 scaled model.
d-pl With end-plat
No. of harmonics | Without end-plates | With end-plates Hichout end-plates thendrplere Unit
Calculation | Heasurement | Calculation | Measurement
0 37.120 MHz 41,762 MHz —
1 75.089 76.269 Inductl.nf:q 48.4 49.8 159.5 157.1 nH
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Fig. 1. Relation between the resonant frequency (Unit : One Module Length)
and the number of end-plates installed in the : : :
four-module cavity structure. Fig. 2. Longitudinal field distributions of the

fundamental and higher harmonics modes; left and

: right show the cases without and with end-plates.
Table 3. Comparison between calculations and &

experiments on a small split coaxial cavity
with various electrode shapes. Table 4. Design parameters of a model of
uranium RFQ.

Inductance (aH) Resonant Frequency ( Miz)
Bocttodes | Satie " al
ectrodes c od lated i
Capacltance Ly L, Ly re?:.ur ?:c" -'l- Design
C (pP) . loc
‘ 80 | e | e w.a | 025 | o ?a"e te "('js)s ratio o.csssosi ”
requency z
spaced with
acryl plates Kinetic energy (T) 2.00 - 59.6 keV/u
Normalized emittance ) 0.03 x cm-mrad
‘ 24 | 538 | 5.2 800 | w6 | 0. Kiloatrick fact & |2
ilpatrick factor .
69.1 66.72 1.04
Intervane voltage (V) 43.5 kv
8.2 $0.75 | 4.1 . | 81.10 0.82 Focusing strength (8) 3.8
’% ' ' ’ sig ’ u'oo 1'0 Max. defocusing strength (& ) -0.075
5 . . .01 .
Synchronous phase (¢, ) -0 - -30 deg
Max. modulation (nea ) 2.48
% 9.5 $1.3 8.6 70.43 2.1 0.97 Number of cells 168
Vane length 205.19 cm
Mean bore radius (r,) 0.541 cm
1 : :
L, —_— Calulated from measured value, Min. bore radius (Qain ) 0.24 cm
(2nfoa)C Margin of bore radius (ayin /Gbeas ) 1.15
Hol r . :
L = 2 In - Calculated by coaxial line spproximation. Transmission (0 emA) _84 %
LA (2 end) 69 %
.fus
Ly = — Calculated by magnetic field integral, (4 emh) % %
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