Proceedings of the 18th Linear Accelerator Meeting in Japan, Tsukuba, 21-23 July 1993

LOW POWER RF FIELD TUNING OF A FOUR-VANE TYPE RFQ FOR THE JHP

Akira UENO and Yoshishige YAMAZAKI
National Laboratory for High Energy Physics, KEK
1-1 Oho, Tsukuba-shi, Ibaraki-ken, 305, Japan

ABSTRACT

A 432 MHz four-vane type radio-frequency quadrupole (RFQ) linac stabilized with 7 -mode stabilizing loops (PISLs) is under
construction as a preinjector linac for the Japanese Hadron Project (JHP). It was designed to accelerate a 20-mA H ™~ beam from 50 keV to
3 MeV with a 3 % duty factor. In the RFQ, we obtained the uniform distribution within %1 % both longitudinally and azimuthally by
adjusting the positions of dummy tuning plungers. The sizes of stab tuners and the standard positions of movable tuners were thus deter-

mined to reproduce the obtained field distribution.
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channel for vane

V:vacuum port, T:stab tuner port, Tm:movable tuner port, C:coupler port, M:loop monitor port
B1 1XOKFHMEPISLA S %M E K2 Fa—F Av7I7—RUEZY—%ZBTHHOERD EFHREDI}
BT B2 O, B,

— 146 —



3. %U ——18t quad. ----3rd gquad.

¥IiI— - Fa—F2FHLT. JPH7 O %1 JRFQ — —2nd quad. — -4th quad.

DEBNEFARERGHEEL 170720 MBHHO—fitr 1.8 P T

1%L T T, HRE R B RERFEORAFE B % LS| i 3

BT LNTEL, ZOB. NEE— FAOTHEE—F 1.4 F l ]

DREEIZ. 0.FUTTH o720 L2 E PI S0 0 3

St WETEYI— Fa—FORESCADETN H 1YWY A A

IL#AY T« Fa—F & WHF 2—F %RFQICFRE L7 8 o0s8E R A 3

%, E—LRBREIT)TFETH 5, w 0.6 F 3

< 0.4 F ]

BHIH 0.2 f

[1] A.UenoandY.Yamazaki, Proc. 1990 Lin. Accel. Conf., 0E -+
LANLr6port,LA-12004—C, 1991,pp.329'331 T T e e e e o T S = P

[2] Y. Yamazaki and M. Kihara, Proc. 1990 Lin. Accel. Conf., 0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2
LANL report, LA-12004-C, 1991, pp.543-547. Longitudinal  Position (m)

61 ENatoctal THP GV B F) =7 7 Do Fredis t ieten

", this meeting. ——1st quad. ----3rd quad.

[4] A.Ueno,Y.Mori, A. Takagi, C. Kubota and Y. Yamazaki, — —2nd quad. — -4th quad.

Proc. 1990 Lin. Accel. Conf., LANL report, LA-12004-C, 1.8 T
1991, pp.60-62. 1.6 E E

[5] H.R. Schneider and H. Lancaster, IEEE Trans. Nucl. Sci., 1.4 F '

NS-30 (4), 1983, pp.3007-3009. HET ; e j Hl\

[6] G.M. Arbique, B. G. Chidley, G. E. McMichaelandJ. Y. 77 1.2 it i Vd i Jj :
Sheikh, Proc. 1988 Lin. Accel. Conf., CEBAF-Report-89- & 1 | UETIWLLIWI L NALVIS A e 01 B
001, 1989, pp.91-93. 8 o.gF S E

[71 H.Klein, IEEE Trans. Nucl. Sci., NS-30 (4), 1983, pp.3313- ~ F 3
3322. w 0-6F H

[8] A.Uenoand Y. Yamazaki, Nucl. Instr. and Meth. A300, < 0.4 3 g
1991, pp.15-24. 0.2 F B

[9] A.Ueno, T. Katoand Y. Yamazaki, Proc. 1990 Lin. Acgel. - L_
Conf., LANL report, LA-12004-C, 1991, pp.57-59. I

[10] T. Weiland, Part. Accel. 17, 1985, pp.227-242. 027700 0.8 1.2 1.6 2 2.2 2.8 3.2

[11] R. Klatt, F. Krawczyk, W. R. Novender, C. Palm and T. . . ..

Weiland, Proc. 1986 Lin. Accel. Conf., SLAC report, Longitudina} ) Position (m)
SLAC-303, 1986, pp.276-278. o

[12] A. Ueno and Y. Yamazaki, Proc. 1992 Lin. Accel. Conf., 1st quad. 3rd quad.

AECL-10728, 1992, pp.713-715. — —2nd quad. — -4th quad.
1 . 4 T T L] ] U T ¥ L] T 1 L] T T L} T T T T T T -
A D(TE1ln-A) O Q(TE21n) %-g i L — =
A D(TE11n-B) . T E N T Uh i
500 . 1']]_' = v M/ l}\\f/v_“ VViv W“v“ Vie L‘d \ ........
r ] 9.2 L V IITI IIITIElIIIT |||i:,|r| lnndlL,Lé
o 7 . E T LR B T ‘ I1 T L} III T T T T mrr T T T T E
PoE 4 113 Byt oo e b S
C ] 1 2 E | N Il \ ! '1 4] (RN ‘f l; 1 E
< 480 E B I T VA S . LI LIS N Oy SO ¢ LT ¢ E
g C ; 1 Aa '1 E I i,l‘ll|“vl N R N I 3
E 470 : A : :; 9.2 E| nl |Tﬂ .L I‘\‘j’ 11 1 1 |c Y |TL1\1\1.}| ‘; 1 tl t_L L 1%
W £ A R e R e
O 460 W oo-s FUTTTT N ;
g 100 KT esi: ARy
& 450 [ : g.g B
(] C ] . E=| 11 T
H C ® - 1.3 ot
B ad0 . %% _—ﬁ{\ 4 . ;
Baso.somp > 2oMHE ] 1Rl MM \i'r;"},'r...\,ﬂf\’iz"f.j‘?"ﬁ._ W E
430 Ex T : O 9 EI ! lﬂ 1 |\-/| 11 |\ L1 .'II‘ \1’ 1 nl L |1rl [ ll 1 LE
. 1 70 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2
420 . . g, s
Longitudinal Position (m)
0 1 2 3 ©
Node Number n M4 4201/ 4 ZAROREHRED B RO
3 MiRE—F (TE2In) & &HBASHHT7: a ¥Y3I— . Fa—FREMOS,
2ODZHE—F TElIn-A& TElIn- bc: ¥ 3I— - Fa—FTREGDSH, FALRT-OIC. Hdc

B) D5#LHiHR DR ERE R

TIIESM e e 58k LiEsh 2 40K L TFR,

— 147 —



