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ABSTRACT

An intense heavy ion linear accelerator system at Tokyo Institute of Technology
(TIT),which consists of a four-vane RFQ linac and an IHQ (interdigital H structure with
if quadrupole focusing) linac, is to be applied for research on heavy ion pumped lasers and

heavy ion inertial fusion!!l. The four-vane RFQ linac is designed for acceleration of
particles with q/A>1/16 from SkeV/amu to 200keV/amu. The planned maximum beam

current is 10mA for 160*. Experimental and analytical studies on this RFQ linac have
been carried out. By using the computer code SUPERFISH, the vane shape has been
optimized in vew of shunt impedance, radial electric field distribution and the maximum
surface field. A half-scaled cold model without vane modulation has been constructed in
order to investigate the end cut structure, the accelerating field tuning and other
fundamental 1f characteristics.
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Table 1 .
Design Parameters of the TIT RFQ - {
Charge-to-mass ratio x1/16 100 40.04
Operating frequency(MHz) 80 “a ]
Input energy(keV/amu) 5 e
Output energy(keV/amu) 200 -~ A
Normalized emittance(cm-mrad) 0.05x = = ]
Vane length(cm) 394 3 A= 40.03
Tatal number of cells ; 2712 .
Characteristic bore radius, rg(cm) 049 .o L ] Foe)
Minimum bore radius(cm) 030 @ o0l Yail Toss_ <
Margin of bore radius, amin/abeam 1.1 — :_—;vA' LY
Maximum modulation, mmax 2.1 — . // h:% J
Focusing strength, b 32 m y-4 —10.02
Maximum defocusing strength, Ap -0.048 ; i
Synchronous phase, ¢5(deg.) -90 —+-30 _I_\. "
Intervane voltage(kV) 84
Maximum field(Kilpat.) 2.2 :0=r .
Transmission(%) (OmA input) 92 80t 0. -40.01
(5mA input) 83 -==1: p= 0.75r,
(10mA input) 72 4 , , ; ]
45 60 75
0 (deg.)
155 Fig.2 Wall loss and Ag3 as a function of p and 8
~. 0 '
2V 20
-
4
Fig.1 Vane-top cross scction for analytical survey é :]:0.75:':0
. o ==
& 15
Table 2 e g
Main rf specifications of the TIT RFQ A
Resonant frequency(MHz) 80
Calculated Q value(SUPERFISH) 21600
‘Wall loss(at nominal intervane voltage, kW)  81.0
Shunt impedance(MQ2 /m) 29.8 Yispm
Maximum field(Kilpat.) 2.0 & A _]_U_U_ 30
Ap1 0.97 -]
Az 0.033 50 60
, Vane radius(cm) 0.37
Cavity diameter(cm) 76.6 Fig.3 Cross section of one quadrant
Cavity length(cm) 400
end tuner A ,side tuner vane end cut
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Fig.4 Half-scalcd cold model



