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Developments of High Power Electron Beam Sterilizer (10MeV 25kW)
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A 10MeV 25kW class electron LINAC was developed for sterilization of medical devices. The LINAC composed of a
standing wave type single cavity prebuncher and a 2 m electro-plated traveling wave guide uses a 5SMW 2 856 MHz pulse
klystron as an RF source. This provides 25kW of beam power at the Ti alloy beam window stably after the energy
analyzing magnet (beam bending magnet) with a plus-minus 1 MeV energy slit. The practical maximum beam power
reached 29kW and was demonstrated as one of the most powerful S-band electron LINACs in the world. The control of
the LINAC is fully automated and realizes “One-Button Operation” which is valuable for easy operation in a plant system.
Two systems have been delivered and are being operated stably.
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Electron beam sterilizer
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Side view of election beam sterilizer
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Result of beam profile and energy spectrum analysis

2.5 PR LHE

TnaE 2R AR R 0 E 2l E Rz, T3#M PLC (Pro-
grammable Logic Controller) T1T-TE"), KHIHEREIIEE
DT 4PN > 7 THERINL TS, BF
FEN T A—F (EEEREST, ©—ABWE BoERE
F) 225 LU 5AT) O—RITH B, AL RXT AT,
EHERENEWS LoRE#ERT 5200 M tAZ5%enH
B TITV, AV —InARERNE LT3, EWS ETit,
RERREE, HERESOEERRE ) 7ML TEICEZSIL
THY, BERICHEMELT 24> 50y 78BIERVFE=2ED
Fuy FRREOBEEE R, KEBICHLDEEEZL T3
¥ 7z, EERREE= 513, %ﬁ@ﬁkf@ﬁ%ﬁ%?m/XTA
BUEFMICBRBENRAB TCRAZ LD TELLIIKLTHY, AE
BOREGH, BRENOHLT P4 25 TELE 5 ICEEL
Tw5,

3. RHDWBHY =27 v 2 ORWHER

KEHETF) =T v 7 2EEICEER 5 12 DEMN 20 B
12, @ MEAERAKe ARVE—Lan 22 BE LT, MRS
B ERNETH, @ BAMICL ZMEEAOTAERIMERL
VT BEGDME, N2ETHL, ABFV =T /T3, B&HE
DIMEFIC L VIMEABEEe R 2 RANCT A E ELIT, UTIC
BRBE—LTALF 3y 7 ARFORBIC L) E—L20 20K
MBI T@2MRLE, E72, @ XDV UIBINSH
X (EEFHED) L DV MEEHRV TAORIMEET B2 LT,
ZDREERBRL 7.

E—-4a545 3w 7 A5&&HE, PARMELA (Phase and Radial
Motion in Electron Linacs) Ik 5 —Au% 4+ v 7203
a2 V— g VTR 21T -7, A7w 7S5 Ai3, KE LANL (Los
Alamos National Laboratory) TBI%Z#, SLAC (Stanford
Linear Accelerator Center) S iNEsEF 4B T HAIN
TVRELHBTHAE—LS A+ Iy 7 AT I ab—gra—
FTHab, ZoOfra— FIck28dTHE, > Fr/L X2 7—
EOMBEENATIE, BBEAKE L THE—2EE8RW60%, H
ZHE—2 (10 MeV0.5MeV) 3445 B L BoNL W Eh
Bl ©— ABBEFECDE, BEFHEIrLNEFE—LD

AARLILERE W 1A (360°) NE&ic AL T 572 T,

2R 5 R S AR SR TR OIS 5 R ) v T LT
LED72bThHD, 2, MEEFRIC 7Y <> F 5 (FE

, ImEEBFEEIL,

WE L Ze) RRITARETE L, TN rF TR, BFHL
LBAZINIETFE—AICKBHEER 252, MESEHET
IR L EFICHEEREY 52 2., BELFHINZEFE—24I0,
FU7MEMEEGRICECETFINENETICENWDE, MMEE
ADTILESE LA L C—ENBEICERT . 75>
Fr®HFRBENL IaL—L 3 r TR, E—LEREHN
%, BC—LK 84 % EBRICTEIND Z L HBEL 2,
4 (a)iz, IEEMAENEFE—L7 0774 NT, MEE
K 20 mm (2L, 10mm LIRIcE — AR INTEY, M
HEHOW TR Smm AL —LETH B I v 5, M4 (b)
i3, FLZRANLEY—10MeVENZANLX—ZX~=7 FFAT, 10
MeV+0.5MeV LINIC&BIRD 84 %3 L T 5 Z L5
5.

4. MEERRBR

FAEBEICENT, E—Aa70 7740, E—2ERK BT
TALF— R RRE L R LTICRT

4.1 E=LFA7740

E—a7u7 740, MEFHONOERERE1.5mALEN
BRE, L E— 2BEICHBRE ZIAL, BB L&D
FHEE=IH AT THEBMLL, H5 (23, XRBHAEET,
HHIMOBIIH 15 mm L -7, ZHE, K5 (b) DEFERE
BIFC—FHL TW3

4. 2 E—LBERE

b —20EBEIE, BEFSHD, MEEHORVE —AREHD
BT ChraTE=FICL VHEL 72,

HlERE S, EFSHOTL0mA, MRS D 360 mA, E—
AR O 340 mA TH Y, IEE TCHE—2EEHE 0 % (BT
R0 %), EHME—L8% (FRITHRBL %) &, TR
B{—HLUERPE LN,

4.3 BFIFNE¥-—

BEFIALXY—i3, HE0.208—E8 A TREFAKE
SHRBEL, IR, LRDL, 2OER, 6 ()RR
EHRRESF»RLN, BBREF255cm THEI EHh 5 10
MeV DBFZANX— 2 MR /-,

BT UX—IGIE, 270RABEADI RN —2 ) v F EROE
BRICHERZ BAABML 2. RABAERZEEZ 10 MeV
L7z EDRPR 72T, 10MeV 2> 212 TC+£0.5
MeV DERHICE — 207872 5 TW5b 2 L HRATE 2, T,

ZEETHH Vol 33 No. 6 (1996-11)




(A E—L7O077MLEZSIZLBEBBR

20

101

Y & (mm)
[=]
T

i
—
[=]

T

|
ny
(=]
[

fIRE% ¢

L 1 1 1 J
-20 -10 0 10 20

X & (mm)
(b) MEEHALEMTOEFANE —LT O7 7 1 LEIFHR

5 E—A70774EZSICL D8R RIS
IEEH OS5, 1.5m THOE—LEDH 15 mm 1T -
TWBZ D h5,

Result of beam profile moniter and analysis of radial
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