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Abstract

Operation modes in which low-energy photon is generated have been investigated at KURRI-LINAC. The peak
energy of electron is decreased to 6.8 MeV by introducing microwave into only the first (upstream) one of two
accelerating tubes and by reducing an applied voltage to klystron. The flux of activating photon and neutron, which are
generated through bremsstrahlung and photonuclear reaction, is evaluated using Au foil activation and a BF;
proportional counter. Both fluxes decrease with decreasing energy of accelerated electron. Ultimately the operation in
which the lowest electron is generated yields only non-activating photon. Moreover, electron is emitted faster than the
standard operation to reduce high-energy component of electron beam. It is ineffective to introduce microwave into only
the second accelerating tube or to shift microwave phase in the second one opposite to the first one for decreasing
acceleration energy.

KURRI-LINAC W2 K R V¥ — N FREHE O S

1. XL

SO KR AR R 94 v (KURRL 2+ Tk
LINAC) iF, LSV RO2ARDNEE 128D, EH30 MeV NERE DO RNAVX—% FIF 5720, LLFDO4512>
(B 846 MeV) ETEFZINETHIENTE BET  WDWTOMSEIT-T,
IZ, RS kWREEOH ) TREIL C\D, AREEE I, (DH)KURRI-LINACI 38 & 2 A DN & o i )5 %
A SR IR A B O AR R AP e BRP o CEFEINET S, BRI T AR o o
E—L U MEFHSERY S SN T, ZRBOR%E AE AW TINEEZLT 72, Q)IEE N CTE &I
TIE20 MeVLL EDOBEZRNAF —DEAFEZHNWER, 2 <A 70O R FX —Z KT 57012, PENOTE
DOFEIR DO =R NFX —DFEFEWEICHRK 5L, el BEE(ITAANR~OHNETE) %2 FiF Tn#ERO
ROSF IR e RS T 52812725, o reE EiaiTo7-, Q) LMl Tl chEERNDO~A27
O BEAERAOIFEIZE T, B8 RED AL E v OMHELEZLZET, EiAIcmEsh-E %
RN E X, Co-60D LHeRIFIA DM A, F213H K= Nl CRGES T 5504 TIEIR A T o7, (4)IMNEE N
FNAX—NFFAEITR B SN INESROFE AR E 2 [T A /el N T BT ARNCE D E A L.,
DNDN, FRREFRIRORSTFEHRBIOR A AIERE B2 D= R LX — 2 S T HEER AT 72,
RN —HFHADREINDZEEDOBEIT R HD, IR - D = RILF— AT MVHIE T 2R D NN
AR T, MNEE O AX—O R AL (AL FO FRICEE Lo~ 2o b NS ETET
P DI R EDILFFIAMER L CORT v /v OFGEZEIT, 8T~ 7 Ry MOy B i & H 27
Ol AL, I E O =R —(biZkDt 77 AMCBIET 2 MEE OB FRMEEDOREFRIVK
BOGZR ZSRDT R F —fHOEF (HE3 S o
B LD IRES 28 AT RE L7025 X5 7 s 5 0 e s 7 15 D B FOF RO R AR SF2 mmD A4 VY,
Fata £l T\h5, BREVND =02 Z it LTz, B IGICAfE 2l B L i
— I, T F A ES R IR 7528 T 2% E3IRFMBHNZITV, Au-1983 KX TNAu-196D v 14t /e
BB R A 1S D LN TEE, BRI G HERR & THIEL., T RBLOE =L
SISO IAED KEL, FEMGOB TR F—HERWE XSt aFH Lz, £, Hr~T7Tv 2D p 8%
7o PYEFDORAEZIMZDTZDITIE, FlENHR O Mz 578 (10em/E) THE DOV 7-BF; Ll GHUE %
TN —ZE T DM ERDHD, TOFE—RTHIEL., ZORERLEEED IO RL
AFETiX, MEE DO NLX—2 FIFH2ET Hl OEEIT-o7,
B R O YR O KB F 1 D F £ A 2 BN
ZRDIEIZFVEDORRFHI DWW THE T2,

' E-mail:t_kubota@rri.kyoto-u.ac.jp

-139-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

3. fE R

3.1 NEE 1RO COElR

LR OMEE DRI~ A 72 ALTZEE .
RIS EAFZIMETDHZENTE, Lol EFRANS
~ A7 E R ALIRWGE (RO NEE o A% H
WAEE) . BRI NS N TE DI T Rl
DONFE ETEADBELRNZO, B2 52
EMTERD ST, LR, A7 O % KiinEw5
LRI T, EWRBAIONEE O HEH N THREFZ
1T-o77,

32 PENAEEBELE (VT4 A EFINNEL) D)5

TEHS BRI ICPEN TR BB EE 1327 kKVTH I, Z0E
F% FIFAZEICIDEFOMET RV —NTNRDHIE,
BLOMERLKLZEICE— 22 B T2 L2 MR LT
(X1), FEEELE24 kVIZ FFET TR BE—r=x
VX — X EREEREF LT LA E B DL/ A, 22 kVE
otozo KVECTHREELE FiFHE, EOMME#T L

—ITHEEICEA L, X — 2T ML T o —RT
r;eof_o FEELEN20 KVOLX|ZIE, =7 f /¥ —
136.8 MeVETHAD T 523, LB ETILTHE D701
FED30 micro ATHY., +o2EiREL Y W= (&
D,

5 24kV
N
g 4
g i
=
© 3
22kV / ‘
| VAl
ZOkV
| Y ) \N
. N
0 5 15 20
Electron Energy / MeV
X1 PFNAREEHELE F DT R/NLFT—AT L
#1l B3N =B ER
FKEEL | E—I ¥ — | EWER
(kV) | [fEIE] (MeV) | (micro A)
27 11.8 [0.80] 62
24 11.3 [0.83] 46
22 8.7 [1.65] 28
20 6.8 [2.22] 30

3.3 AU AL DR

2ARDNGHE & D TEHS EE (FEEBEM27 kV)IZ
BWT, BE—AEBRN R KRITRDIDITHELZ%. T
A ONEE D~A 7 ONFEEZ T, B DR
WER AT (X2), ~ A7 O EE ST D2 ET,
B DO RX—DMEJT D2 FILBLALH03, 20~30
MeVODRIZE — 7 ZEHFF O AT MV EITE — 271X
11 MeVELEET F235H2330 MeVETT —/L&2FEDOA

NIMVEAGDLDHTH T,
1.2
i
siaRE | BEEA
P iR / -
' A
NG
0.8

W
N
i
, J% L\

0 10 20 30 40
Electron Energy / MeV

P42 A7AH AT KD NN R L% — DGR

ﬁffﬁ%ﬁiﬁéﬁf@iﬁbf:%é\L:%%ﬂéiz‘\ﬂ/
X — 2T MU E T RV FE— RS Z 8 A TWVDD,
*@ctofocﬁk X BN %H’S@Jf%nz%thﬁfk
L2 A I BN o T, DN S A2 E E 15
L. PFN%**iO)T FAZENME L F—(IZ KW

WZHETHEERD,

IR A Y [iveate IV S [ - R s 5 S [
SOWTEARH R FHNIAT o TRV, = A 7 DE
NELIPWVWIEN R THDHEE 2 TD,

4 FBAFFHIAIL T DORR

N = IR BT D~ A/ ORBEE - O=
FNF—=ART N EO BB ERIBIRT, K OREEA
X, B ERICBITDE O AL T OLEICE
LNTHLO T, IEEBB I OEMRECILE O 5 HamE
FELVHZNZF1200 nsBLTUM00 ns Fd7=E 256N
=D THD, ?Ezﬂ%BioJ:U“T&fPECi RIFAZVE B~

A7 IR E %Lt_&%:r@“ ’wrﬁz&@&)\
BAITVIBALEE TRV D T, BT~ 7ali %
BWEEL7=14 ., 74’713&%:7&&@“5 3:73» ST,

~ AP N E (CFREINHANIE 2R 5
ZET. 74713/5275)% & -~ TRV — R Y |
Flo, B DOOA7uE HHICEA =R AF—H K
MDEZHZEITED, BT RAX — R OE DAL,
ARG NVINEROL IR D EN o017,

Current




Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

PRRAS G A
Y A
7 N\
B \
%A
7
C \
\/
2 2.5 3 35 4 45
micro sec.
0.30
0.25
0.20
;
5 0.15
Q
0.10
0.05
0.00 ==
0 5 10 15
Electron Energy / MeV
B3 B A 7 IR L — DB

() EWmEE & co~Arailig ot
(F) =X —2~T ML DAL

3.5 FEFBIUYEFORIE

PENFEEEEL ALY —7 > "B+ % k1
WBXON - REDOREMREF 2T, JEE O Wr
FE B KO ME 7l W mfE L= R L ¥ —
AR TlE, 2T N0.40)BLVITIb)EL TH T TV I A
ZRTo, Al 0@y, REEEE TIFHIETE LD
TR — (TP L, FIUTEONRAET Ao x
=D U, SRR Z0IZLL 72572 ik
TP T L e MR LT, KEBEILEEZ20 kVIZT
B 3WEM O B CIE4E (1 1me) D755 i E Ot k%
FOSBE O YE i RUG) ZHERE C&E 7otz

MEEFOE =X )X =L EBERL DD
TOFFHE M 3 KO b HBIE I K F L= i 73R
DR ZM4IZ~T, PENOFEETEH20 kVDLXIT
TR EE TR R LL T 7257273, *ﬁﬂbx
20 kVDOEXDOBFLLFIFECE DIGE L, TR B 1322

WARAET 203,

kKVOLEDIUIRETHAHI LI, FEEEEDI20 kVo L
XOHMETHITHZ0 cm s ' E RELAZENTEXD, 20D
REOHME R THIUL, b ~DF 513 EH T
éo

#2 PENFEEEEL T RBLUOEF RO

FEEE e - JeFR
(kV) (em™s™) (cm™s™)
— e
fggzi 1.7x107 3.1x10"
<1.1x10°
22 2x10° .
9-2x10 IR RLLF
20 <2.5x107 <1.1x10°
RHRALLT | SR LT
1 4
% 0 2 3 g
§ i * (27kV) H:
= 5 ' u (24kV) 1o
S l 4 (22kV) %
§_3 (20kV) o £
- o Au(h EEEU) _%“1
4 ‘ 1

8 10 12

Peak Electron Energy / MeV

X4 B OE—7 TN —LHPE ORISR

4. £&0

KURRI-LINACIZBW T, 2K HANMEE DB B
DI E DI~ A7l G, PFN@ﬁﬁﬁ
(T4 A R ~OHINNEL) & FIF 5 & TR
FOERNFX—EARHTHIENTE, 0)1&{)&1[:
X0 BEHNC I D58 R iE 2 A R L2V MK L —
DA REB 2L TE T, 5% 138 — L O R
{EZATHRHEITH D,

255 3CHK

[1] M. Hasegawa et al., Proc. of the Int. Symp. on Research for
Aging Management of Light Water Reactors, INSS, pp 18-
1~18, (Oct, 22-23, 2007, Fukui City, JAPAN)

[2] T. Kubota et al,. Recent Advances in Actinide Science Ed:
I. May, R. Alvares and N. Bryan RSC Publishing pp. 68-70
(2006) Royal Society of Chemistry - 'Advances in Actinide
Science'

[3] M. Koizumi et al, Nucl. Intrum. And Methods in Phys. Res.
A 562, 767 (2006)

[4] T. Takahashi et al., Infrared Physics & Technology 51,
363-366 (2008)

[5] B. L. Berman, Atomic Data and Nuclear Data Tales 15,
319-390 (1975)

-141-



