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Abstract

We are developing a 6 MeV X-band accelerator for the next generation radiation therapy. This accelerator is a compact
LINAC about the length 60 [cm] and accelerates electron beam of 100 [mA] and 6 [MeV]. The RF power source is a
small magnetron with 1.5 — 2.0 [MW] output. Various computer simulations were used for the design of the accelerator.
The accelerator parts were processed using super-precision lathe and were joined by brazing. In the experiment of the
completed accelerator, the energy of 6 [MeV] and beam current of 100 [mA] were observed. The accelerator is attached
on a robot manipulator for medical treatment machine. In order to be certified for as a medical equipment, various tests
are presently being carried out now. In this paper we described the design and measurements of the X-band accelerator.
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Figure 1: The phase of the particles along the accelerator.

Table 1 12 GPT CTRIMEI N MEZBR D/ TF X — 5 —
%, Figure 2 I[ZIEEHIOTOE — LD L 2 )L ¥ — 345
Y, 27 %o rolfiiz 1.5[MW] Z2IKE L T
B, Y—Fa2L—¥—fholEE2E2 2 L, NEEIC
2 1.3[MW]RED RFENIZHFTE 5, &t
IEAE OBEICHZE L CRON D E— L DEIX, IHEX
NE—=LD 1IN0 ETH S, ZoEightlbit
ZE—40F, WHEXHRICR 2720 KE LREE 5] &
27, ZORME IEC B TICT 372012, M
DERTEDODEZ D EDLREZITo. ZDOFEE, Wl
X #it % DU O M 2 D> 7 O 84> L 72, Figure 2 1C
RTE—LDIZFAX =D 70y Mo, NES
E—LB Y TITNE=I RO LTS, Z DI
AE 3248 [keV] T, AE/E=4.1[%]TH%. ZHDI*
VX =D H S, 0.5[MeV] L FOEL R L F—D
K3 D &EEND 2 EBT0 5, IEEHITOE —
LADE—LBRD I B, WEHO X BROFBEAEICHFET
Z2EEGXT6 [N RETH S, FEEOEHETIFZIDI L
ICHEESLETH 5, XMoFAi, EEEL IES
WA, T2y &R, A & St R
X —DRFHEHEICED TV S Z LD, ELOERD
TR D 5

22 RF¥Ial—yav

E—AYIal—yaryofiR, g iz s o
v F =2 (v, /e < 1) & 28 AL ¥ 2 T —22 &k
Do, Lo, IdE X 33 gt L — =z
DIBLUOEDIEAY TF—LIL — L RFEDEELSL LD
SHEERE %, s OFEMISTIE, CST-Studio Bl 2
FW7 ZRICRE EHFEIC X Dk S, FREHHEIR,
() IEAHF O, 2) A2 oL, (3) 2R
—fEEZEHD Ay 7)) v TR E 7 A ) ASHERGE, (4)
B 77— EERED Yy S TEHEET AU A
STHEDRETH 5.

Table 1: The parameters of the accelerator calculated by
GPT.

Operating frequency [MHz] 9300
Anode current [mA] 295
Cavity wall loss [kW] 650
Power of the beam lost on acceleration [kW] 58.7
Beam power at end of acc. [kW] 566.9
RF power [kW] 1294 .4
Beam current(all particles) [mA] 116.8

(Epeak X80% <) [mA] 89.3
Beam size(end of acc. o,) [mm] 0.62
Maximum energy Fpa. [MeV] 6.17
Peak energy Epear [MeV] 5.94
Average energy (Epear D 80%2L 1) [MeV] 5.97
Normalized emittance(e,) [7 mm - mrad] 93.7
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Figure 2: Electron energy distribution at the end of accel-
erator.
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Figure 3: Shape of the accelerator.
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Figure 4: The completed accelerator.
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Table 2: RF measurement results of the accelerator.

acc. mode frequency [MHz]  fo 9299.82
Q value(wall loss) Qo 7224.3
External Q Qeat 2715.5
coupling 154 2.66
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Figure 5: The electric filed(|Ez|) along axis. Red line:
measurement, blue line: simulation value in GPT.
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Figure 6: The measurement result of the energy distribution
in some beam current.
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Figure 7: The X ray head containing the X-band 6 MeV
accelerator.
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