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Abstract

Development of portable 950keV/3.95MeV X-band (9.3GHz) linac X-ray sources has been almost successfully
completed. Designed X-ray intensities of 0.05, 2 Sv/min at 1m have been achieved. By using the 950 keV system, we
can get transmission views of artificial wastage defacts of petrochemical pipe of 8 mm thick and 300 mm diameter by 1
sec using the Perkin Elmer X-ray camera in the experimental room. 3.95 MeV system also enables 1 sec transmission
test for 400 mm thick PC (Prestressed Concrete) bridge samples. We have already performed the first on-site inspection
using the 950 keV system at a certain chemical plant. The targets of the 950 keV system are chemical plants,
petrochemical plants, impeller of pumps, wastaged pipes and iron bridge while those of the 3.95 MeV system are PC-,
RC (Reinforced Concrete) - bridges. Partial CT technique and new X-ray detectors having better sensitivity for harder
X-rays than 100 keV are under development.

ATHEAY 950 keV/3.95 MeV X N RIA4F v 7 XHBRIRD
B ERREDRRLN

B 7, 10mm TH o5, BHGEIHEZERTZ v Fixv
1. #S FAT A —EMEM L. R 1 BT ATXME
ATHLRL X N2 R 950keV T A F v 7 X BRI D5y MERLICIRE T, 2 ICEERUN L EiBi g n T

HH L, xR b2 750 FE2IIUDHET H4EA

V7T OFOGHEBERESEREEHET S, (b A
7T b OB ONEMS, FORIEE Y w ‘
FTT 2 N OWBEA EEE ORI, A 7S

DA 2T D RIERAE L DR & JeBErIZ EhE 5 3
Do AR X N2 R 3.95MeV T A F w7 X R -

bIEm L, RO O EFMRAEIZEA LT <,

2. 950 keV >R T LD EFIA

950keV BT T A F v 7 XHBIEAERL (M1) .
50mGy/min@lm > X MREREE N EERL SN2, IEZE
=y b, ¥/ xbora=y b, EBEI=v DL
k&, gz =y h~rFrbhrra=y k
DE I 44kg, 49.5kg TH D, EBRECTHILT D
72 NTRKGE D - BB e O BB 217 -
77o X # AT & LTiL Perkin Elmer - XRD-
0820 ZfifH LT\ 2%, ZER/MEREDY 0.2 mm CHt =
FIVXF—HPH 20keV~15MeV TH 5, ilkktE LT
ORIEM AT Z B XA 300mm, JEE 8mm D PN
PE LR X S55Smm OHEREM . £ L TES 0.5mm Lt ; .
OABMETHRS N TS, ABORSE () mih=e v — MRRA X RERE (AT
500mm T D, SFE/mEIZIEA D KMBILS/ES W K B %)

ThY, ESIE 3.5mm, EREFZENAZEN 1, 3, 5,

-26 -


mhfukuda
タイプライターテキスト
Mitsuru Uesaka

mhfukuda
タイプライターテキスト


(b) AN B RBERIER R (PEAEXBRY AT T1
)

X 2. ®[HEE 950keV AT AT KA AMaLE

F— AT T A UEE DN DA RS R

B B S R B S B L B
BGHRREN, BERENTHOREED, S5
J& 150mm F2EOFEHEHR S, A A— 7L — |k
Z W 10-30 /0 CTHUSG TE 7=, HEkd 300kVX #
B CIEHEAREETH > IZNEREE B 01D TE D T
RBENTZHLOTH Y, F D THEEIN 22 T B R
AT DOERZD, H1HEHZOGRERREE
WET D, UBREZ< OBGREEE 22T, A
R & | CTh 5,

3. 3.95MeV LR T LDORFELEFA

3.95MeV X N> KT A F v 7 VAT AOEEKE%E
X 3 (R d, KVATAD X #RFEAFEIL 200pps
T 2Gy/min@lm T»H 5, HVPS = k. ~7
Fhurra=y b, INEIHT= MIE 116 ke, 62
ke, 114 ke THHE == N OIHE 62 ke)L 2V
A= &%wnwi THERIRE CTH 5, F7o, mJEEIR
2=y N EEEE =y FEBRONTW D EEEIL Y
VRV T IIRBMTTETEBY, 90 EFTif T
EIRT D2 ENARETH D, B PC(Pre-stressed
Concrete)7|%L ORERELZ X 4 _/T“ T, BIEZEZIT- T2
HRTIE T DOIE S 40 emDERS3IZ 72 5, PC MIEXIZ
RTEDITHE 7T mEkT A ¥ 15 RFEEIEL
30mm FRE O A THIZHRAQLIL, ED/RA TR
W SR A S U TUVN D, [isRA B B3RS A3
FinEn oMb SN TW5, X 4 ORI T8
% 7”3, 200pps EHZT 1 FPLAN T O MG ES 23 7]
HEThbd, X RN — 2 B —ATh D7 OMIRIC
HN@BDOEY KEW @IFE— AL EE WD
%%ﬂ%LW\®&®im7m74?12$loTw
IHBEb BT 3 AR LHERR T%&w — G
ZEE TIE 15 REHITEERRTE 2w, i
EEUH F7~ 10mm U A ¥ & l9mm DU A ¥ DR
T 5,
Fo, MAERHRZ S HICES LTREBEZIT-o2 &
ZAEBAERIIAL L ol b 0D, S-S T

WSS BREHIZL D,

WA LS TRWE I DZENITEAEED B
moto%mﬁm DOWTIEEE X BRi2LDb0
LHEbhD, ZZTHEERDIDIF., B RrLF—
X BRIEMEERE T O X B A T NFELRNWZ LT

D, AT X -BFar =2 ft&x T Amgs
B A A Z . 10mm EU\J:@{ZF‘//?”V 5’73%?

DOBAFMIZEZ#BAME L T\ D, F-H#45 cko7T
W%%L%ﬁﬁfﬁ%®%é®kﬁ%%f Lry
HroFEhi b RET L T b

§ 71/4‘- STNGHRE |
=RA

Q Hlﬂ'&ﬁl—/h

by bt e et
62kg + 80kg

e

X 3. AHEE 3. 95MeVX N> KT A F 7 X BRI

400mmigHTH T IL

(a) &% 400mm JE P CH 2T A 2810 H Lakkt
XHRE R (HEEER1s)

(b) BEHRMmE (PEAEXFRT AT T1LR)
%] 4. 3. 95MeVX ARIRIC X % 400mm JEAGZ: PC #4 D54,
[BEES

- 27 -



BRZF ORI DI 3. 95MeV F THUN #FEE
PiibECTHF TSN TWAEN, TBETHOTLERD
DT, IRAREFEELZERITTRRESED, £7T
L. EARBFZEAT I THALRE R KRG O 2 D5
A Z S FEHITIT O,

4, FEHESHOERM

AR 950 keV X NV R A4 F v 7 X BRI FERL
L. AL T O KISHE OB MR A % S5 L7, fER.
AFETO 300 kWX LA A=V 7T L — FTHl
ENRARETH > 7o, BREMIE S 150mm DA% D
HHE B E 30 4 CTHAE L7, X BROmEIT,
50mSv/min@lm DFHFHEZIFIEEMR LTz, T DORE
2k RRRERENE OREE EMEZ D FEAm A AT
REL72o7z, F/-wliAl 3.95 MeV X N KT A
T X BHRBFER L, XEFHEY © 26y/min@lm @
X BRERE 2 ERR Lz, 5B OMEOOE DI, X #
AT DE TR X— [T ~DREDHTRN & 5
512 PE##A A5 0.2mm EDL v FL—& L
JEL hOBEML O L Ol ZRT, 5 mm DL ER
BN THHZ EnbrDd, 2RO A—H
HHEL TS, 950keV LLEDEFTAF v 7 X
MIREHO X D AT ORBNEE THD, -,
FERELS CIIFEHTEL T 180° CT OFEMIZNHETH
%, #HET, HOMAE CT CTOFEMEAEE D ZEM Y
fREEZ I LTV AD, 120° S AE CT OHBED
PC M DT A 7 ANV 3 A 7 &0 O FRERR O FH A
R A 6 12T,

BUEZ DY AT NMIFERRA IR b LR B Xk
SCEEHTIEETH S, LirL., BARTHD TOFEE
D=, IREDREFELEZTDHVLENDD, O
X O EARMIEFT CE T Tl & ZeFEh 2%
FH5TETHD, B +HDITHRHNLELETO,
3.95 MeV, 6 MeV DT A F v 7 X HIROEH XISk
RO ORGIER~OB) & b fiFa 5, I
Beffiort a4 > 7 T REEEVEFH D Outreach ~D K
Xl —HEEZD,

100 +

o0 | ——G0S 0.208mm

80

—#=LuAP 1.04mm
70

CWO 20mm

60

1
\
|
‘\

-t

0 1 2 3 4

50

X 5 REErFL—2ELE X BEEDOT R
XF— KA

S5 3

[1] M. Uesaka, et al., "950keV, 3.95MeV and 6MeV X-
band linacs for nondestructive evaluation and
medicine," Nuclear Instruments and Methods in
Physics  Research  Section A:  Accelerators,
Spectrometers, Detectors and Associated Equipment,
vol. 657, pp. 82-87,2011.

[2] K.Dobashi, et al., “9.3GHz X /3> K 3.95MeV,950keV 7
ATy 7 X MIEELEEO ©— AERERHE”, AT w
—T 4 7 A, THPS129 2012

D=0

F=120% by each 5%,

(No Translation Movement)

X 6 :120° EASAE CT @ PCHMHEOET A T AV
A T JERD O FIAE R O GRS R

- 28 -





