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Radiation shielding and dose rate
distribution for the building of the high

dose rate accelerator

Koji MATSUDA, Torao TAKAGAKI,
Yoshiaki NAKASE and Yohta NAKATIT

Osaka Laboratory for Radiation Chemistry, JAERI

(Received February 6, 1984)

A high dose rate electron accelerator was established at Osaka
Laboratory for Radiation Chemistry, Takasaki Establishment, JAERI in the
fiscal year of 1975,

This report shows the fundamental concept for the radiation shield-
ing of the accelerator building and the results of their calculations
which were evaluated through the model experiments.

After the construction of the building, the leak radiation was
measured in order to evaluate the calculating method of radiation
shielding.

Dose rate distribution of X-rays was also measured in the whole

area of the irradiation room as a data base.

Keywords: Radiation Shielding, Dose Rate Distribution, Accelerator

Building, Model Experiments
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WA cE@a s ) — b BE 23g/ cm’
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RS TH LY, BRHUCKEIMOXERE, XEEFTXTEAIALVF -4 bHE TN
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2.56.1 HBEHXBORLEER

EFHRBREICE - TRETIHBEH X GOREYREY, BT UBBEHEOBT 2 REF
NASA—SP3012 (1964 )% @ Table DEAKA L. £hic &5 & Feitaid 5800KeV O F
FHOHEEHXBOREE Yy

Yre = 1.941% 107 | (1)

TH 5
—F, mMEHOCLEHAIWIL,

W =800KeV x25mA = 2 X 10* [joulesec ] i2)
LR, LES-THRETIZXHEOLIALF-E [, &

i, = WY =2x10* [joule/ sec) x 1.94 x10°°
= 3.88x10° (erg . sec ) (3)

LB,

INT, XBOREEEOHEDNMAIEFNTH L LEET S, B00KeV T, XHAKER
EFEM Y —7F o PICAB T AHME (0°HRD K2 s@nd, EEOER TR 0° M EohH
TOXBENEECE 0T, HEOEREL, SHAHELBRELTELALV, £57 5L,
F =4 o b S I00cmDECAODXBMOTAF—FHI (x=100cm) &,

I
I (x=100cm) = ® = 309%10* (ergecni?+sec™ )
4 mx?

I, = 3.88x10° [erg* sec™ )

x = 100 (em ] (4)

LB,
ISNT, IALE —EEXBORBHE, LY A VREDREFKIE, 800KeV DX FRITH T
BEGED T A F IR ren 0 =0.0280cm’/ g” AHVTHETS &,

lerg,/cm?+sec = 3.30 x107* (R sec]
= 1.19 {R/hr] {5)

LB, LEB-T, =7y bpb 100emDECHORBEE, UFxirvs—RORYIK
wBETHLDL, ALEEEH VAL

¥) BAREISHAFALESCORBINAHES (ref 4) KL BZLB00KeVIRBIF S Yre id Yr.=142X107
TH Bo LIohi o THstLes 25 BIEH X BOREDERIEHICRB - T E I LI 24, ThEHERLL
T Zey 4 FTaBEaEDl L5, :
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I (x=100cm ) = 3.68 x 10* [ R/hr ) )

EHB L, CREERR LESHS, +HHLbEHOM 2RAUBL VIV SPBEEOREROZER

DL Fig d DEHILUE S,

-7 . =i Van de Graaff MR ECHRICFe 5§ —4 v %2 &E L. Van de Graaff &
s k) B0KeY DEFHAEH FA&iCZOFe KB Lic, Fig. 5 RTLINUARA,B,
CDIEDNT Sy 5 OEE L BET & OBEERD I, MECRKE Y Y — Vi
O X g BE: [Radocon 5758 A FHA L. HEAFigfiKRdT., THhoDER, ¥
TE—bLBROpATAEL, PMARBELTHA, WFhOFROKRESE SITEME(Fig
4) D 1/2 UTOBRE>TVAY, CRRXES 4 » OBAEHETHRICHETCH
DRI LD bDTHD, 2/, (FEELRICARCEBTRENTE D, 2R b LS
DT b,

EEOER RS EURACHLTEA MLV DT NS CEEBORAMIERTE

DEOEAHHEE LTHRES &8 TE2E, Lid-> TUHEBROFETE, BRITEMEDL2
DEEFEHL '

1 (x=100cm )= 1.8x10* TR/ h]) : {7

ET B

2.5.2 EKEBo 2 -rtOESORE
a) EWICHETLIERT -4
WE Fig 7T DEIBEREBELZEL. EREOAMITOXHEEZ I L LTHETS L,
o DB .
(%p+ x)° _
Thobahd, THST 1 @&, ERMOBVBAORESS 100em DELLTORBRTH
B, BIRD p, W3 v ) —PRHTEXBOERBRREKTSHY . Bid build up factorT
5%, MELESRIBROBNES > bTHRBEG, ERECKOPITEREBREEE L7
EA KT T A, DE OMEORTATS IAHE L THALS NS L TN ETRRH S]Y
BRANBREBICRIZELLIVEEIS0THS. ALERTRARSROFIRHE TR S
BT R AR DR A R B AR T LA L, S A T BRI T 6
ROWTTIREL, SHERELGLBVELLLIENELALNS, COTEEYHPTHA
AN HEREETEESOBMOBR AN CEEHN RO TEREN» SHE L-BAR
%%ﬁ%%@@ibﬁmﬁéﬁic&mméocn%ﬁﬁf%®ﬁmmdupmmMBT5£>
BB T+ ¥ —, BEOLEMY, BALAYEOB SN EKEKT S, BEERNK
KHBTEFREDDTHETHDH, Liw, |
px <1 @D&EFF BT
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EENTVADRKNET —5 150, _

INTREBICLEY, BOBARET R EIC L, FLTETBARET H/20IC Fig
BADLSBEET, 30cmx30cemXx54em@ = v 7 ) — b T TO 800KeV DHIH S X R
CEBEBRAT -7, CORBOTEHEL L 218g/cm® THHH, BaOBI% ox(gm)
LHEBLLTHObTO TR L TETAL Y, EREEL Fig 8BICRT, RNCHEBER
Hii2 800KeV @ X SRICK T 5 o O

e = 7.1 x107* cm? g (10)

%mbfﬁﬁtkoﬂoKﬁhfﬂ,%E?%Xﬁﬂ%KI$W¥H8W&V®§%ﬁﬁ§§
T LT ADT 800KV DENEEDE BV AOUMBEN S 5. Lo L, FAEET
M&t@,Xﬁ®1$w£~mﬁwTM1&ﬁbwm§I$w¥—ﬁﬁKOPfﬁ§%ﬁ%ﬁ
WTHBST L EAMBETHINEEREREHNID L, EROBANP SR IDESTOESR
H 4 PR TL207T (100 REAHCSL LI L.

(BIFo GHE &7 & Sl E M & #EERE & O D build up facter BZH5 A %5, £ LT,
Zhid, BOOKeV OHIBEH XRicL T

B =18 (1 —e @0/ ) +1 {11

DIETHOHLENB T ERDbL -7, & > TBORAER 28 L4 5,

DNT f, BLUBOEOEMEEF - v /T 5B CTRECEN - LBAOEBERET
wte THDE, BOEBRTHE, BIRD x, +x B —EFETH - LB Fig JAKLTRT L IIC x &
—FK L, COHEBEAFig 9BICRT, Mic/ART & DICHIEMR &LBNZ0), (11 2RA LK
REALEHEBEILE-T B, LEMN-T, UTOERITER, CoBRZbLKED
o (O D '

bl 4=y rLKTEAEOMES s ) - VESOHE (Fig 3ADEA B, CER)

1) figEADEX
REEEESE 02 (mR, h)=2x10"* (R/h) itMZ %, CoEREI, MEEEE4L8

E, SEGEE L-BS, 10 (mR/W) LRBMTHB. T XEOBEIE remBI=Ro-

entgen B & EATEE ANV DT, COMIR—BBEAKT BRRFERE 10 mrem/

WiILE LW, LhL, Birld~aEAcLd, EBCRCORERIVD IHUEEVEILT S

FETED, TEMEAENE L CIERAEET 554, HASHBOEREELTHIT L

M FEZ DAL, BEBEORD, 7 800KeV THEBEET B ERBLHVADDS,

HE BB I I HEEDCBACENTETELIY, ZEOKH LOETHE YT 5., 71

Db,

' I, =18x10* (R/h)

Xo= 200 [cm ]

* Wi vy ) — LR (0, =049, Si=0.31, Ca=0.08, Al=0.045, Na=0.017, K =0.019, Fe=0.0],
Hy, Mg, S <0.01) o
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Fig.10 Dose ratedistribution of scattered X-rays in the maze.

Accelarator was operated at 800 kev and 50uA. The dose

rates were reduced to the values at 25 mA.
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(A: conveyer travelling direction, and

'(Bﬁ at the beam position.
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Fig.1l3 Dose rate at the outside of the accelerator building.

Position of Fe target is 1 m above floor level and the

measurement at 1 m above ground level.
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Fig.1l9 Coordinate system for dose measurement using the detector.



JAERI-M 84-057

Electron t \
Accelerator \

Electron
beam %
Fe Tarset : - V7 .
¥y
Detector @
Ix
Concrete = S
Tloor
Fig. 20 Geometrical configuration for albedo measurements.
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Fig.21 Dose rate vs. distance from the floor.



JAERI-M 84-057

(0T = %) 3Isbaey oyy aspun wo QT iz'ON
TETXHER WPIG Wwoiy L UQTRIDITR IO

SDUe3}SIP 2U3 03 PUCdSSIIod STOQWAS - (X)) UOTIDIITP Wesq BY3

HbuoTe dueTd TeO13I2A JO SIAIND UCIINGTIISTR 838 250(
S ud) d8]juej woeg wo.d mu:cumﬁn

001 0§

[ | i | |

gz-b1a

o

01

[T

01

T T 1

0l

81Dy 850

wo g % X ;
wo 00| 4 =

wo g % y01
wo (g 5
wa DN
wa Dw
wo (g
wo Dv
wo om

woa ¢
wo 01

wa 0

T
RISIN

i

(Y4/4)

G

[T
|

i

01

]
I

POIEEIrUXG

MTTT
IR

| I S T

o0l
{wd gi umcp) Bujuupog ey Buo|y

¢ "ON LaoLw

{ &= 2) 38biey ayz zepun wo ¢ t{-ON
(YWT'ASMO09 s a0 vaR[200Y) STXE WeSq Wwoxg & UoT303ITP JO
POUBISTP SU3 0} PUOdSSXXOD STOQWAS - (X) UOTIORITP wesq sy3z

GuoTe 2ueTd TEST}ISA JO- S2AIND UDTINGTIISTP 2@3RA 8500

ZZ htd
(Wo) Jejua) wonag woJd4 BOUD)S|(
001 0§ 0
T ] _Q_
_
I~ o
- o
- w
W 0]
=
- @]
— —t
— wa I*I D
= Wa 001 —4-
e ws 0 -@®- 0l
L us g = —5-
— wo 09 A N __
— ws pg - -
= Us gy  -m- = .01
U3 ¢ - 1°
- o g¢  —w- -
- w gl s 7
= wa g - ]
= 7
A NSO N N HNU RN NN B ,01

(ud g umop) Bujuubog ay] Buo|y

| "oN ydoug



JAERI-M 84-057

(02 = Z} 39bael 2y3 IBpPUR WO (7 :g-oON (0€ = Z) 3°bae3 sy3y xspun wo Qg :p-ON

‘STXE Weaq WoXj X UOT3ID8ITP JO

SOUB]STR 243 03 pucdseaIod sTOQqWAS - (¥) UOTIDITP weaq ayj

"STXP wesq woxy X UCTIOIITP JO
20ue3sSTP 9yl 03 puodsallod SToquAS * (X) UOT309ITP wesq oyl

buoie sueTd TeDTIIBA JO SOAIND UCTAINGTIISIP 2301 9500 pz-61a Buotle auerd TesT3iTos JO E2AIND UOTINQTIZSIP 93BI 9500 Gz B14
(WD) Jejus) uwpbeg wod4 wIUD]S|(Q {WD) Je)juey wpag wod4 B8IUD]S|(
00! 0S 0 001 0§ 0
T T T T 7 T T T 1% [ T 1 T 1 T T T 1 01
t s e Z
WMMMW%H””%MMMM?II'% % 52
— ! v — /rwummulm B s w
= D = u/ e @©
— nO w — — IIIW vy - & &4 nO F -
— ! — /n Sy O
- ° —~ - N, —+
— —H- ® - wo o] # B ] @
= 4 — — wa 001 —- BT o1 —
= - — ws 06 - e
g 03X 17z us g % -
i ws §; £+ B -~ B us g B2 3 -
- ws 09 A — — - ws 09 A ~ —
m wo Om i m - o Dm J@l -
= wo 0y - = = wo —$- -
wo Q¢ - 01 B wo mm 4 = <01

- s g7 —- — B wod 0 - n
| w20l e a — us gl & u
- w0 & - - L3 0 & 3
S T I S O M N TS W= B ¥ E 1 L L a1 3 gy

(w2 g¢ umop) Bujuunog eyj Buo)y (w2 gz umop) Bujiuupnog ey| Buo|y

p *ON Yydpug ¢ 'oN ydpug



JAERI-M 84-057

(06 = Z) 3I8baey syax aspun wd §g 9 ON (op = %) 712biey By3 z9pun wo (p :G-ON

"STXE Wesq woIl X UOIINDIIP JO *STX® WRSd WoII X UCT3ID3IIP JO

2OUBRISTR 243 03 puodsaxiod sToquis - (¥X) uoT30sITp wesq 3yl 20UBRISIP 9yl o3 pucdssIIco SToquwAg * (X) UOTIONDITD wesy ayly

buotre sueld Je2T1312a JO- $2AIND UoT3nNgTI3sIP 2381 9500 te-b1ag fuoTe 2ueTd TeST3I24 JO SPAIND UOTINGTIISTE 938I 250( 97 *Btg
(Wd) Jajue) woeg wWoJs4 83uUD]5{(] (WD) JOejueq) wpeg woJ4 8dupis|(
001 0§ 0 001 06 0
L A I B 01 [T 7 1T T [ T T T 1 01
= = = = .01
B o - )
= S — O
- w I wn
= o — m
— — 01
= v
B @] - o]
- o - B [0
= . = —— .
-o — 6o vO w o
— ~ [ K- ] ay
| -5 | wo ON rmT _ -
- — - ws 09 A — —
= - ws g - 3
— = wo of -8 = .01
ws ¢ & :
N B wa ¢ - T
- n wo g1 & 7]
[~ - ws g -
= B _ | = =
- N B 201 I N W VY TR DA U SN N D N 01

(w3 Qg umop) Bujuupbag ey) Buo|y (u5 gy umop) Buuubog eyl Buo|y

g "ON LaoLw ¢ 'ON Yydoug



JAERI-M 84-057

(0L = Z) 39baex a8yl Ispun wd Gy :g-oN (09 = 2) 39brel PY3l IspuUn WS QY i/ *ON

'STXe weaq WoIJ X UCTIIDBITP IO . . "SIXE weaq WOIJ A UOIZDaITP JO

90UB3STP 28yl 03 pucdswiios sToquwiks - (X) uOI3o0PITP weag ayl 2oue]sSTIP 9yl 03 puodssIrod STOAqWAS * (X) UCTIDIITP wesq 2yl

buoTe sueTd TROT3IIBA JO $9AIND UOTINGTIISTP 83BI 2s0Q 6z bta buoTe aueTd TEDTI3IPA JO S3AIND UOTINGTIFSTID S3BI 9500 gz bra
(L3 Lmucmo Enmm woJs4 adupys|( (W3) Jejue] wpeag wod] eIoUD]S]{]
001 0§ 0 001 0§ 0
| | i ! 1 _ H I | | _O_ | ] 1 ] ! i ; f | i _O_
= = 01 =_ = No_
B o — o
I O ~ O
- w L w
= ® - ®
— | mO ~ — nO_
- -
— G — @]
- —t — [
- @ - ®
=5 ol = = 01 5
x| 2 w 0g K | D
N piall 5 B Lo 0/ ] -
— wo g -A-_] — _ w3 pg A —
— wo 0§ -¢-J - w3 0G5 -4
= T = = us 0y #-3 0]
wo g - | ws ¢ —p- | °
L w3 ¢ v - = ws p¢ -
- WO Q] & - wo O} -7
- wo g @2 - wo g @2
= | | I I _ | | ! | 3 mD_ = ] } | | | i { 1 = mo_
(wo g} umop) Bujuubag ey] Buojy (w2 pg umop) Bujuupog ey| Buo)y

g ‘"ON ydoudg J "ON ydpug



JAERI-M 84-057

PUUBRSTR SU} 03 PuodssIiod sToquAs (X)) UOTILOITP wesq 8yl

{0g = Z) 23=2biel sy3z xopun wo 08 6 ON

"STXE weeq woiy A UCTINDITP JO

(06 = z) 3°baey 2Yy3 Ivpun wo Q6 QT ON
TETXE WES WO L UOTi0DATD 0

S2UBlSTP 3Y3 03 PUOdsSaIIod STOQWAS " (¥X) UOTID9IATP wesq 2yl

buoTe wueTd [e2T3219A JO- S3AIND UOTINgTIFISTP 93FI 29504 Te-bTa buote sueTd TEDT3XPA JO SBAIND UOTINGTIFISIP IIBI 250( 0E"BTa
(W3 Lmucmu EDmm EDL& DUEDMW_Q (wd) Lmuﬂmu Ecmm EDLw muccum_m
001 0§ 0 001 0§ 0
T T T T T T T 40l AL 01
=_ LW NO — = ﬂc_
- = B 5 ~
- o = =f-t+4 o
= ? - e = S
= @ : oy o
= 01 = e 0!
= i A Py
B = ] [ . ¥ 4 0
|- -] —t I —1 —t
n wa gl - - ® - Wo Dl - @
= wa 0ol —— 01 - wa ol 3
= wo 0 -3 - =N wd g6 -4 ,0f —
. wa 08 -k v Nw wo Qg % Y 0
N KO 0/ & > - wa g 457 >
- Wo 0§ & ] _ - Wa 09 & —
- WO 05 -] - wo g =
= w2 0y = .01 = WOy e H g
s 0 ws g g | °
"~ o 00 7 B wd 02 -~
- wo g1 & ~ wo g &
B o -© 4 = wa g e
SN S T N R RO S T SR R T 01 S N S W N N N N N N = 201

(W2 gp umop) Bujuupog sy] Buo|y . (w2 pg umep) Bujuupng ey Buo|y

01 "ON ydoug 6 "ON Yydpdg



JAERI-M 84-057

Graph No. 11

Along The Scanning (down 100 cm)

3
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Fig.32 Dose rate distribution curves of vertical plane along
the beam direction (X). Symbols correspond to the distance

of éirection ¥ from beam axis.

No.1l: 100 cm under the target (2 = 100)
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Fig.44 Isodose curves in the plane of beam scanning direction

(X - 2) (A) and bird eye view (B)f
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Fig.46 Isodose rate map in the irradiation room. The target
‘position is at the center of the room and 1 m above the
floor. Accelerator was operated at 600 keV and 25 mA.
(A): on the floor, (B): 1 m above the flecor, and

{(C): 2 m above the floor.
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Fig.47

Accelerator was operated at 800 keV,

Dose rate of the scattered X-rays in the maze.

25 mA (A), and

at 600 keV, 25 mA (B}, scanning width of 16 cm.

Unit was in R/h.
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Fig.48 Dose rate of the scattered X-rays in the maze vs.
distance from the wall hatched in Fig.47. Measured positions

were 1 m high from the floor level.

Side in the ma:ze Accelerator
East | West keV mA
® 0 : 800 25
] N © 600 25



JAERI-M 84-057

woxJ

>
-

(

*y3JI0N 243 woxy :(p) pur ‘43inos ay3l
5) fasom 92Ul woxI: (q) ‘Ised SUY3 woIy MOTA t(e)

- T2UUEDS we2q I03eISTSO0® 8yl jo sydeabojoyd

T o3oyd




JAERI-M 84-057

10+312°9 10+30%°9 10+304°9 104371072 T0+38%°2L 1T0+364°L TO0+367°8 10+308°Q T10+301°6 10+3SE° 6 1T0+35.°6 20+310°1 oot
10+329°9 I10+3T16°9 TO+38y 7 10+35L°B 10+328°8 10+306°4 10+3646°6 20+3650°1 20+30T°1 20+43%1°1 Z0+361°1 20+3c2°1 06
10+30€°2 10+3$9°Z. T0+36%°8 10+43§2°6 20+340°l 20+39T1°1 20+382°T ZO0+3%€°T 20+32%°1 20+305°T 20439673 20+3e9°1 o9
10+306°8 10+3%6°8 T10+3S.°6 20+3I9T°T 20+3I2E"T ZO+38Y"1 20+4309°1 20+39L°T 20+346B°T 20+3T0°2 Z0+391°Z 20+362°¢ 04
10+358°8 TO+309°& 20+381°T ZO+3.E°1 20+329°7T 20+3.8°T Z0+321°Z 20+39E€"2 go+dgs-2 20+308°¢ E€O0+30L°&% Z0+3987°¢ o9
10+4302°6& ZO+320°T 20+32€°1 20+3¢9°1 20+3/6°1 20+38E€‘2 20+364°2 Z0+3T1Z°¢ g0+329°§ 20+3460°9 Z0+389°% Z0+3LE°S Gs
Z0+390°1T 20+361°1 20+3Ls°1 Z0+326°1 20+32€°2 @20+306°2 20+329°¢ 20+39%°% 20+32E"S Z0+30%7°9 20+382°8 Z0+3g874 oYy
20+39T°1 20+305°T 20430271 20+34T°2 20+34%°Z R2O+39%°¢ 20+3€9°% 20+361°9 20+3S1T°8 §0+39L°T §0+32%°1 &0+39172 0%
Z0+322°T 20+365°T 20+364°1 ZO+3I%E°2Z Z20+396°2Z 20+3467¢ 20+4315°S Z0+3T1°9 €0+352°1 £0+302°2 §£0+3067°% £0+3IS676 (¢34
20+4322°T 20+32%°T 2Z0+3%8°1 20+36%°2 20+3€1°€ 20+32€'% 2ZO0+3IZT'9 20+30476 £0+369°1 §0+348°€ 90+361°1 »0+308°4 or
ZO+3T2°T 20+32%°7 20+398°T Z0+36¥Y-2 ZO+312°¢ 20+3L%"% ZO0+30S°9 §0+390°1T §C0+306°F €£0+324°%7 ¥0+308°1 G0+381°T 0
ott oct 06 . og 0L 09 0s o 0% 0z ot o] (way X
(wa) A 2ocuUelISL(

(Wr € uHKo() Buiuuess ayl Buoy

(X - X) oduerd TeluoczTaoy 243 utr (Z)} 32baely 22Ul woaz

80UB}STP SNOTIBA 3P WOOI UOTIRTPERIAT 3yl UT 238X 9s50( 1 @19%eL

,,65._



JAERI-M 84-057%

10+301° 46
20+3%0°1
co+3I%g’ 1
20+3LY" 1T
20+319°1
Z0+308°1
20+3g6° Y
20+310" ¢
20+380° 2
2o+301°2
20+3€1° ¢

10431572
10+3s7°8
10+3557 5%
Zo+380°1
Zo+361°1
20+36271
Zo+34e"1
20+39% 71
20+3€5°1
20+3658°1
20+319°1

10+308°6
Zo+38T°1T
¢o+38¢° 1T
20+309°1
20+358°T
20+380° ¢
20+362°2
2Q+3ey°e
g0+325° 2
20+365°2
20+32%°¢2

10435272
10432478
T0+35676
20+351° 1T
20+32¢€°1
20+36%°1
€0+3¢9°1
ZO+3447 0
Z0+306°1
20+3007¢
20+390°¢

20+350°1 Z0+32T°1 ZO+38i°1 20+3g9e-1
20+312'7 20+3/2°T ZO+39E°1  Z0+36%°1
20+38%°1 Z0+31%°T Z20+374°1 20+3g€6°1
20+308"1 20+310°2 20+342°2 20+356°2
20+321°2 20+3g%"2 20+326°2 20+38%°%
ZC+36E°2 20+306"2 20+309°% 20+39E"%
20432972 Z0+31g€°¢  20+3CLTY  20+35¢°§
2043g8°2 20+4399°¢ 20+368"% 20+3%2°9
20+356°7Z 20+376°€ 20+3S2°S 2C+300° 4
2O+3I90°Y  20+3.0°%  20+38%°S  20+309° 2
ZO+321°E  Z0+3g£1°% Z0+308°S EQ+316° L

T0+351°8 10+309°8 10+360°6 10+3E576
TO+35%°6 TC+306°6 20+380°T €0+3917°1
20+380°T 20+302°T 20+39%°1 ¢20+315°1
20+3462°1T 20+3&v"1 20+322°1 20+366°1
20+3%8°1 20+328°1 20+3s51°< 20+319°¢
20+308"1T ¢20+3BT"¢ ZO0+3%%9"2 20+3FL°%
20436072 Z0+39§°Z 20+3%1°%  20+32177
20+3%5°2  20+3T6°2 Z0+4399°E  20+3067 7
20+328°2 Z0+341T°¢ 20+43CT°% Z20+43197%
20435972 20+30%°¢  20+3Z%°Y 20435179
2o+3169°2 20+315°¢ 20+369"7 20+307°9

L 20+35¢° 1

20+329°1
20+301°¢2
Zp+3i8T e
20+3487 ¢
Z0+30E° %
20+d047 9
20+3vg°g
20+396°6
F£0+3€T1° T
£0+361° 1

£0+310° ¢
20+352° 1
2Q+329°1
20+391° ¢
20+396° ¢
c0+3567 ¢
20+300°8
c0+367°9
20+36E7 4
2o+3sv°8
¢0+3e8°8

¢0+3%%° 1 20+3T8"1  20+388°1 20+399°1

"20+3%4°1T  20+AS9°T  20+39671 Z0+301°2

20+38Z°2 20+399°2 20+30L72 20+3B6°¢
20+360°¢ 20+3L%°E E0+3TE&"E  20+35%77
20+3T€"9 20+300°S 20+358°S§ <ZO0+304°9
¢C+301°9 20+32E°4 20+366°8H 0+321°71
20+30%"8 §£0+380°1 g0+3TS"T E0+3E4"T
£0+381°T £0+309°1 £0+3I672 L0+30%9°%
£0+38%*T §0+30%°2 E£0+390°% £0+3A65°9
£0+364°1  $0+326°2 E0+3S0°F  HO0+321°1
£0+3568°T €O0+3G2°€ £0+3%6°F YO+3I8ET

20+3624°1
20+312° ¢
20+312° ¢
20+3¢8" Y
20+3797 L
£0+352°1
co+3agle
o+392° Y
£0+300°6
20+389°1
y0+382°¢

S(uws g umo(Q) Buiuueas 3yl Buoyy

20+360°T 20+3931°T 20+312°1 20+38271
Z0+32€°7  20+30%°1  Z20+39%°1T 20432871
Z0+344°1 Z0+3S8TT  20+3%671 gC+3007¢
2O+34E%2  20+3vSTZ  20+369°2 20+3187C
20+32€°¢ Z0+3E9TE  20+306°% cC+352 Y
20+385 % 20432278 20+31L°5 20+35579
20+352°9 Z0+3§4°L Z20+300°6 £0+4391°7
20+3¥g8 T0+321°T g0+316°1 £0+39€°¢
£0+320°T S0+3224°7T €0+3I8LTE EO+3677S
£0+30€° T €0+3I9€°2 €O0+3IGLY  wO+3LETT
FO+3Z¥"T §0+3L9"2 £0+354°S  y0+3v6°1

20+362° 7T
20+3487 7
20+350° ¢
20+3¢6°2
20+3058° %
co+3as2t L
ZO+IEYTT
gO0+3887¢
70+321°1
70+319° %
#0+4304°78§

(wa QT umog) Buiuvess ayl Buoly



JAERI-M 84-057

2O+3S1°1 20+362°T 20+39€°T 20+325°1 20+329°1 20+38/°T 20+326°1 20+351°2 20+395°2 20+366°2 20+4380°§€ 20+305°¢ oot
20+382°1 20+36T°T 20+395°T 20+4384°T 20+3¢6°1T 20+4307°2 20+31E°Z 20+432.°2 20+300°§€ 20+43FC°% 20+4326°% 2O+3l%"y 06
20+329°1 20+38C"1  ZO+3IVLT  20+360°2 20+322°2 20+325°F Z0+398°2 20+305°§ 20+4368°¢ 20+30L°9 20+302°S  ZO0+3TLCS 08
ZO+309°1 20+38L°1 ZG+320°2 20+31%°2 20+369°2 TO+3S0°S  Z0+3LS°S 20+399°% 2043S0°S 20+389°C 20+3TT°L EO+3I589°L 02
20+308°T 20+366°1 20+3TC"2 20+318°2 20+392°€ 20+329°§ Z0+ITy % 20+30L°C gO+ITLT9  20+392°L 20+366°6 £0+390°T 09
20+396°7 20430272 EZ0+329°2 20+31€°€ 20+328°¢ 20+439%°% 20+35$°S 70+3ge-. 20+310°4 E£0+3IB0°T §0+39%°T £0+3%5°7T 0%
Z0+3731°2 20+3ZY°2 2O+34672 20+30.°C 20+4305°v 20+38E°S 20436479 20+36E°6 §0+3%2°T S0+31S°T EO+ITLTZ  §0+3yZ72 o
20+392°Z 20+309°2 20+4382°¢ 20+361°% 20+360°S 20+30€°9 20+302°8 £0+3.1°T §0+399°T 0439072 §£0+321°E€ §£0+30f°% o
Z20+3SE°2 20+3ELLT2  20+3S%°T  Z0+309°Y  20+37S°S - ZO+3IZ0°Z EO+35.°6 £0+430%°1 £0+320°2 £0+35/°% £0+327°v £0+36L°Y o2
20+3§v°2 20+3.LF72 20+39S°F  20+39S5°Y 20+368°S 20+4389°Z £0+3%0°T £0+4345°T £0+38E°2 S£0+30£°¢ £0+3EE°5 E£0+36%°9 o1
20+36%°2 20+3T672 ZO+3ILYE  20+359°7  20+300°9 Z0+308°Z EO+ITT T §£0+36%9°T §04325°2 €O+306°¢ £0+301°9 £0+346°9 0

011 001 06 o8 04 09 o 0% os 0z ot o (uay X

(wa3) A wucﬂuu.—a
(W3 0% unog) UC_.CCnum a4yl UCOwi
g/d :oaiun

20439071 20+4321°1 204302°7 20+30€°T 20+319°1 20+4309°1 20+322°1 20436871 20+320°2 20+302°2 20+36€°2 20+316°2 a0t
20+435T°7 20+362°1 20+36¢°T 20+39% T 20+43/9°1 20+326°1 20+434T°2 20+307°2 20+319°2 20+308°Z 20+320°€ Z0+3:2°¢ 06
Z0+30C° 1 Z0+32%°1 20+326°1 20+344°1 20+390°2 20436£°2 20+308°¢ 20+312°% 20+395°¢ 20+43067% 20+3SZ"% 2Z0+309°7 og
20+369°1 20+3§0°1 20+3€8°T 20+391°2 20+365°2 20+320°C 204309 °§ ZO+3ZT'y 20+4306°% 20+38¥°C 20+360°9 20+39.°9 0L
Z0+319°1 Z0+3v8'T zO+321°2 20+319°2 20+4322°% 20+3SB ¢ Z0+389"Y 20+308°S Z0+308°9 20+358"2 20+366°8 $0+300°1 0%
Z0+38.°1 20+390°2 g0+39v 2 20+311°€ 20+356°§ 20+3S6'% 20+300°9. 20+43.5°2 20+359°4 §0+35T°T TO+35€°T £0+385°7 0s
Z0+364°T 20430872 20+328°2 20+309°% ZO+IFLTY  20+366°§ 20+325°Z §O+3T0°T  £0+32E°T £0+322°1 £0+320°2 £0+3L7°2 oY
20+301°2 20+375°¢ 20+302°€ 20+350°% 20+35v°S  20+3I%07. 20+38Z2°6 EO0+3ITET  £0+368°1 §0+309°2 £0+3IvETS  €0+4302°9 0g
Z0+312°2 20430472 20+30%¥°C 20+30%°% Z0+300°9 £0+3G61°8 §0+3B0°L £0+329°1 £0+3T15°¢ €0+3ZL°f €0+30E°5 E0+356°9 0z
20+30C72 20+308°2 @20+35S°€ 20+38S°% 20+385°9 20+3§6°8 E0+312°T §0+368 1 $0+30T°E€ €0+4300°S EO+3IGLTL  y0+320°7 ot
Z0+39€72 20+328B°2 2043997 2043027 2Z0+355°9 20+302°6 EO04352°T £0+3¥4°T §£0+432L°E 043697 S0+350°6 v0+3L1°1 0

011 0ot 06 08 oL 0% 0% 0% 0% oe ot 0 (uay ¥

(uay A a3uel1sLl]g

(w3 Gf umo(Q) Buruueag ayl Buoly



JAERI-M B84-057

20+30¢°T  g0+32%° 1 20+385°%
20+38%°1 20+329°1T 20+3t4°%
¢0+312°T 20+43%8°1 20+396°1
20+368°1 20+340Q72 2Q+32d e
20+350°2 20+308°2 Q+36%2
20+3Lg 2 20+3%¥s 2 20+328°¢
20+39¢°¢  20+39472 20+311°¢%
go+308°2 20+3Z4€872 20+31€°¢
20+319°2 20+394672 £20+387°¢
20+399°2 20+3%0°% Z0+3¢9° ¢
20+36%9°2 Z0+43017% dO0+3%L7E

20+392°1 20+382°1 20+32€°1
Z0+32%°1 20+31S5°1 E0+309°71
20+30%°1 20+31L°1 20+358°1
20+384°% 20+3&6°1 E0+39%1°¢
20+366°1 €0+3g1°¢ <20+307°¢
g0+31T°2 ¢c0+3se 2 20+31/.°¢2
g0+3%92°2 ¢20+3657¢ 20+3507%
¢0+32¢°¢ 20+38L7¢ 20+3%%°%
20+38v"2 20+3267C E0+38BS L
20+3%95°2 20+3607¢ Z0+3El"%
20+30%°2 g20+321°% Z0+318°%

20+399°1
c0+3a%8° 1
Z0+340%2
g0+34872
e0+3ats"e
20+ds1°¢
¢0+31%97¢
20+346° €
eh+31e Y
20+3ve" Y
20+36877

20+328°1
20+39L°1
20+350°2
20+30%°¢
2o+3LL7 ¢
20+341° ¢
e0+3avST g
20+366° ¢
20+362° 7
20+388° 7
20+3¢9° %

20+384671
¢o+30E" e
20+388° ¢
e0+300°¢
co+3ve g
20+320° %
20+309° ¥
20+381°§
20+309°¢S
20+398°§
20+31678

ca+39L°1
20+350°¢
20+32%7"¢
20+353°¢2
Z0+3¢¢ "¢
co+316"° %
c0+308° Y
20+302°§
20+38L° S
20+302° 9
20+30¢" 9

20+382°¢2
20+39%57 €
20+310°¢
20+319°¢
20+32¢ "%
20+300° %
20+308° ¢
€0+309°9
2Q+302" L
20+34%7 4
20+309° ¢

20+3%0° 2
20+36%2° ¢
20+398°2
g0+32%° ¢
ZO+IBL" Y
20+300°5
20+3468° 6
Z0+39L"9
g0+36%7 L
20+3%67 4
go+3ds1-°8

eo+IDLR

20+301°¢
20+304° ¢
20+3557 Y
20+309°§
20+308" 9
20+300°8
Z0+3558° 6
£0+390°1
£0+3457T°1
£0+381°1

20+30¢7 2
2c0+3esL" 2
CO+E9E "¢
cO+390° 7
2O+366° Y
20+351%%
20+3%57 4
20+3468° 8
£0+32071
£0+360° T
Z0+32171

€0+34672 Z0+3617%
20+306°¢ 20+308°¢
20+30%"% 20+308° Y
¢0+30%7°5 20+310°9
c0+318°%9 20+309° L
20+392°8 20+30%° 6
£0+300° T  £0+34T°1
£0+30271 €0+327° 1
FO+38E° T E0+349°1
£0+d19° 1T €0+328°1
£0+4395°T  £0+3%6°1T

2o+3s%e  20+36472
20+320°¢ 20+32v°¢
Z0+354°¢  20+302°Y
¢o+Ig9 7 20+30%8°%
20+386°S 20+3046°9
20+38¢ "4 20439278
20+38B16  S04321°7F
€O0+3%TT £0+31YC L
gO0+32¢° T €0+30L°1
£0+38%" 1T €0+3€6°1
g0+326°T €£0+380"2

g0+30%° % 20+3I69° ¢
Z0+381°Yy  20+3Q8°7Y%
20430578 20+304°S
20+3TL°9 20+38&°4
20+3T5°8  20+30%7 6
£0+340°T g0+32g" 1
§0+30%°1T  £0+325°1
€0+3%4°T £0+3%0°2
$£0+4/4172 €0+315°¢
f0+31%"2 ¢£0+368°¢2
£0+439%°2 €£0+3107¢

20+3087 ¢ Gotl
20+30L7 % ¢é
20+300°9 o8
20+30L° 4 0L
£Q+30CG° T 09
c0+30¢e° T Ds
§0+30L7 1 oY
£0+3817¢ 613
€0+3497 ¢ 0
E0+3407° € o1
c0+3ave s 0
4} (wa)y X

(w3 Q% czoow Eutuuenss 2yl Buoyy

Z0+300°¢€ 20+30%°¢
20+364°E 2043427 Y
20+36L°% 20+365°S
20+30%°9 20+3087 4
ZO+355°8 <c0+3%67%
cO+3%1°T  £0+43€€°T
LO+38%°T  £0+364°T
£0+37671 g£0O+3WCE
Fo+3ELTE  £0+3B°¢
£0+3%972  LO+35L°%
§0+IELTE £0+FIYTE

20+329° ¢ o0t
20+305°% 06
Z0+3887S 08
20+308° 4 0z
£0+3%¥0°1 o9
£0+38¢° 1 0s
Eo+ICRTL 0%
TOo+309v7 2 [}
£0+32672 oe¢
F0+3%5°¢ o1
c0+368° K 0

o (wa) X

(w2 Qg umrog) Buiuueag syl Buoly

1768._



: + - 20+300%2 20+302'2 20+38E°Z 20+43%¥9°Z Z0+3067E 20+361°€C 20+32%°§ 20+309°¢ 20+308°f E€0+356°% 0ot
MMHMMM.M WM+WMM.M5 20+302°2 *20+32%°2 20+3992 20+3007% 20+30Y%°¢ ZD+3ICLTE 20+3E0°Y  20+3SETY No+mmm”¢ mO#mmh”¢ 06
20+4306°T Z0+351°2 ZO+32%72 20+30472 2043867 ZO+3E%°E  20+300°%  Z0+30%°% 20+36Lw 20431278 mo+moq.m No+mho.m 08
Z0+3S0°2z 20+3S§°2 <20+389°¢ Z20+3S0°¢ 20+31¥°E 20+4326°C 20+36€°Y% 2O+391°¢ ZO+3I08'S ZO+3IBETT No+mm0.c mo+mmm.m oL
Z0+312'2 20+3¥8¢'Z 20+39472 ZO+3I0TTE 20+306°F 20+309°Yy 2O0+38Z°S  20+391°9 g0+3S6°F 0+32L°4L N0+mﬂﬁ.m No+uoq.m 09
70+3Q%°2 20+308°2 ZO+3L2°¢ 20+308°¢ Zo+de'y Z0+352°S 20+302°9 20+39g°¢ 20+381°8 20+35%746 No+m¢o.0 Mo+umo.ﬁ 0¢
204309°2 20+3€0°¢ Z0+3Is67E  20+381°y  20+3L877 Z0+3146°§ 20+390°2 20+4352°§ 20+385°6 £0+321°1 mo+mON.a mo+mmm.a Q7
z0+36€4°2 20+352°¢ 20+308°¢ 20+3SyCY  20+342°6 Z0+3%9"% Z20+310°8 2ZO+36E"6 €0+360°1T £0+31E°1 mo+mﬂq.ﬁ mo+mw¢.a ¢
Z0+3€9 2 20+3EY°E  20+384°¢ ZO+3I0LTH  20+389°S Z0+302°4 20+302°8 §£0+3%0°T £0+302°T E0+397°1 Mo+uoc.ﬁ mo+mco.ﬁ [+F4
2043062 20+30S°¢ 20+3407% 20+364°% 20+356°S 20+399°. Z0+36T"6 €0+360°1 §043462°1 T0+395°1 MO+uMN.ﬂ mo+mom.a o1
20+366°2 ZO+3IESTE  2Q+321°9 Z0+3067y 20+35079 Z0+364°4 20+30%°6 E0+3ET°T $0+32E°1T £0+319°1 £O0+308 T co+388°1 mllrr!s

LAY 001 06 og oL 09 0s av 0% 02 ot o] (uay X
T T TtTTTTTTTTT T o (way g sauvlsiq

(wa g umo@) Bujuuwa§ Iyl Buoly

[y

[Tel

=

I

-H

oo

=

]

P

m .

< sy ot

— mmmemmm— e —— e A e m e b i — ——————————— - A e e e e —————— v
20+32%°1 20+355°1 20+4392°1 2043102 20+32%°2 20+394°2 20+386°2 20+3ST € 20+30C°§ 20+34%°€ ZO+3TL°¢€ 20+4306°¢ 0ot
Z0+329°1 20439/°1 20+4300°2 20+30€°2 20+354°2 20+361°% @EO+32L7°¢ 20+329°C FO+3REW ¢ 20+302°% ZO+3LS"7  TO+ITLY 06
20+328° 7 20<366°1 20+392°2 20+319°2 20+3£1°§ 20+309°§ ZO0+320°% 20+3s§°v 20+30.°% 20+36Z°6C ZD+329°5 20+3%8°¢ 08
70+386°1 20+322°2 20+3/C°2 20+310°5 20+3€9°§ 20+3LT°Y% 20+362°% 20+3%2T6 20+308°6 20+3CL°9 Z0+3L0°L 20+30%8°4 0z
70+3T1°2 20+3S7°2 20+306°2 2Z0+3Cw°s 20430277 20+4300°5 20+399°5 20+3¢¥ 9 20+3927L 20+3TC"8  20+306°8 EZ0+30276 09
20+430C 2 20+354°2 Z0+392°C€ 20+318°C 20+326°% 20+3T8°S Z0+3%8°9 Z0+3T6°. 20+390°6 £0+320°T §O0+321°1 €0+391°1 0%
2043672 20+300°€ 204396°€ 20+392°% 20+306°5 20+32.°9 20+350°8 Z0+3§9°6 CO+301°T £0+392°T gO+3I6ETT  £0+35y71 oY
Z0+3/9°2 20+302°F ZO0+318°€ 2Z0+359°% Z0+320°9 20+36E°/ Z0+302°6 CO+3CT 1T §0+322°T §€0+325°1 EO+3€L°T £0+354°1 ot
20+308°2 20+355°F ZO0+3IS0°%  20+326°% 2Q+3§9T9 20+326°4 S0+320°T  €£0+39Z°T $0+39%°T €0+4778°1T €0+32072 £0+3STE 0z
Z0+3%8°2 20+36%°F Z0+321°% 2Q0+3ET°C  20+35.°9 20+30%°8 £0+380°T7 €0+39€°T §0+3%S°T £0+300°2 £0+35Z°2 £0+30%°¢ 01
20+368°2 20+355°S Z0+302°% 2ZO+ITE°5 20+3546°9 20436978 £0+301°1 £0+30%°T £0+359°T €0+3/0°2 £0+3¥ET2  £0+316°E 0

011 001 06 o8 0 09 og 0¥ 0% oz ot o (ua) X

(wa p/ umaQ) Bupuueosg ay3 Buoy



JAERI-M 84-057

20+35%° 1. 20+365°1
20430971 20+32.4°1
20+309°1T Z0+356° L.
Zo+310°¢  g0+391°2
go+361°2 E20+30%°2

Z0+32%°
20+34%”
20+39S°
20+359°
2o+3489°
Z20+3G4°

g0+3L9°
2o+38sL”
20+386°
20+301°
20+352°"
co+30%°
20+38s8°
go+3TL”
20+308°
20+368°
Z0+3546°

2 20+3097¢
g 20+38L°¢C
¢ 20+3%5467¢2
¢ Z2o+3gc"g
¢ @2o0+3go-g
2 20+301°%

00t
Ysd o :o3lun
1 Z20+358°1

1 20+386°1
1 zo+3p2z- ¢
z 20+3%%" 2
2 20+3ver 2
2 zo+3tg-z
2 20+320°%
g 20+302°%
2 20+30f°¢
2 20+32€°¢
Z ZD+30%°¢

20+304°T
20+306° 1
20+381°¢
Z0+3¢€y° 2
20+32Le
20+300° ¢
¢0+3027 %
20+307° ¢
go+3I0S°¢
20+308° ¢
2O+3287¢

c0+30072
20+322°2
20+39%° 2
20+382°2
c0+390°¢
20+32E° ¢
€0+3457° ¢
2043087 ¢
e0+3%0° Y
20+321°%
20+361° Y

20+348°1
eo+321°¢

Zo+3TY2

2o+d8L" 2
e0+391° ¢
2o+32s ¢
2O+3€8 L
20+350° 7
Z0+341° 7
Z0+302° Y
20+30¢° Y

g0+32e-2
¢0+305°¢
Z0+36L°¢
Z0+34T°¢
20+305°¢
c0+3d58° %
20+351° %
2O+32y°%
E0+304° Yy
Z0+3ICR™ Y
20+356"%

20+340°2
20+39¢"¢
20+30247¢
20+31T" ¢
20+359" ¢
Z0+32V' 7
Z2O+38S Y
20+508° %
20+300°5
20+301"°¢
20+351° ¢

Zo+3vy ¢
20+3¢4°2
20+321° %
20+358°¢
20+3667 ¢
Z20+30% "%
20+3246° %
20+29¢€°6S
20+3997¢
20+3%6°8S
20+35079

20+392° 2
20+309°2
20+300°¢
204305°%
Z0+350° Y
Z0+3597 %
20+381°5
20+309°5
20430675
20+356°¢
20+300°9

20+3%9° 2
20+356° 2
20+39¢°¢
20+3¢8"¢
Z0+32%" Y
Z0+356" Y
ZQ+31G6°§
c0+3%0° 9
20+3E%° 9
20+359° 9
20+308° 9

20+39%" 2
2o+3d8° ¢
Z0+302°¢%
20+3167¢
2O0+3Ys7
2Q+30Z° S
Z0+348° S
Co+31%°9
20+328° 9
20+396°9
20+300° 4

20+3887¢E
¢o+3a8Z %
20+3547¢
20+355 7%
20+301° 5
e0+324° 6
20+38%7 9
c0+3007 L
e0+395 4
£0+300°8

20+304°¢2
20+360°¢
20+319°¢
20+31€° Y
20+300°§
20+308°8
20+309°9
¢0+3102° 4
20+3827 ¢4
Z0+386° L
20+311°8

20+301* ¢
20+306° ¢
¢0+3¢1° Y
co+32g Y
20+329°%
20+305° 9
c0+368 "2
20+302°8
20+358°8
20+352° 8
20+306° 4

2o+3€6°2
20+30%° ¢
20+3c0° ¥
go+308° Y
20+359°8
E0+3%5° 9
20+30% 74
Zo+3ice"e
20+306°8
20+38e" 4
¢0+3058° 6

20+312°¢
20+3147¢%
20+30%° 7
c0+392°S
20+312° %
eo+382 L
2g+302°8
20+381°6
§0+31C° 1T
E0+39¢° 1
£0+301°1

(w2 DOT umeq)

Z0+30¢7 ¢
20+3267 ¢
20+329°7
€0+3¢65° %
20+356°¢
c0+309° L
20+359°8
20+3159° 4
S0+340°1
TO0+3ET° T
£0+381°1

204387 ¢
Z20+390° Y
20+328° 7
20+346478
20+388° 9
20+386° 4
20+350°6
£0+320°1
F§0+321°T
cO0+361° 1
£0+3¢E2° 7T

C0+36€7 ¢
20+3267 ¢
Z0+395°Y
Z0+346%° S
20+308°9
2o+3let L
¢0+3BE"B
2Q+3057 &
£0+380°1
£0+360°1
£0+3ET7 1

¢0+3E97E
20+3s2" Y
£0+3E07 5
20+36675%
c0+310° L
20+32e7 8
20+3097 4
£0+301°1
§0+302°1T
£0+362°1
g0+ "1

20+304° ¢
£0+38: "y
20+3Z1°8
20+301° %9
20+352 " 4
20+35.°8
€0+3%0°1
£0+381° 1
£0+32E%° T
£0+30%° %
co+a9° 1

20+38L 7%
eo+Ayy Ty
c0+322°§
20+302°9
20+3e57 4
20+300°4

£0+380° T

£0+3527 1
£0+38¢° 1
TO0+3L7T 1
£O0+32s8°1

Buiuueosg ayl Buoyy

(us g umog) Builwuesg.ayz mcoJi

__70._



JAERI-M 84-057

A »H b &

AR, %2, EXRAR B LEFMEL0RARAEE L, Thic > TMEHOALET
AXBIEHTAEHEOHBLEELN - TETWVE, BT IMeVE[TOET R VF—
MARAELERTERTLLOEND, BRCIAEREZEABVCERY —VFEHOLDHT
TETVD, —BICHREGERLATIEE, LERPROMEER Y, LrbbEEORE
FARAATEL CEPEE LV, AOBCBAGERELZTH>ORIBEENICS, ZHNICLE
BKThHB, COERIBHTIEARBECTEALR T -5 BEFE LV, 2IE, HHET
SETLEE LT FLVERICL - TF— 9452,k bDTHD, BRIAFELONHA EELT
STV EEWHRENBALTH S, SOKEROBRGUHE - XA F—DT74Y =7 (*Co
HE) KT AL0ME , BHETIALE—R Y LE S DHBEFXRCETET -7
EZ Lo

EEORBTERELOBECIE UABRLSETELBELTZ0HET, LBOXRFT -7
FEAEFHTE LD,

KRR IC A3 EIRRE SN VY77 5 — 73R CGEK 2MeV, 2500A) BB D,
CHOBEZT FLVERBROMEE L TH LVMERSHOBRI DALHIAVIKRIL TSI ENBT
5L LHBUTH 1o AREHOEHEBLNERIRBLURIERCBEHLEERE>TL
o HWHEERCEL TR+ RETHERD & & KERKRIT LT » /. HiCllES R EETH
CHEF LA HESICHZ20T, TOCLAAHLEROEBELAE L o, REREKICHT S
i P REBECBFTEHIBEUTORAVETHY, BHENTHELOFELRS 275D
S B EERCE L TREYRERE T LI LT L TE L,

BHENONEBBERISBROLECE L THEEZRITOSFETHS . ERERFOT
Y EREEONEEEATCE SHNELLLOTEHED, HECOBEEZHOIL 1HKTENL
O XEOERITES S VEXERBRETOIBRCHASERCNLLLERT S,

&

gil!l

AfeEAE L BsichtD, BLURARIAE RIEFEE» ORBERSHDEL L
AN OE, SHRERNERLER. BEAORNERORELAT » oW, TOBRBRRIHKD
HEZBBELEOEBAEE, T7H0ICELOF— s 2EHMTE LHHTEIEHNTEL,
BHEAXGBROMEICAEBAEFIERARBEOGHN 2B . $H7— 7 O HRULER
HAREFORBHEECENATHV L. ChOoERICHEELERT 5.



JAERI-M 84-057

4. H k&

HAE, %4, EERCEBUAETMEROFAREEZ L, T - TNESORET
A XEBEE T AEROEENERL N - CE T 5, B TIRAFIC IMeVE FTOET & V¥ —
MESAELERTERTALICHN, BEXNLAEREZALNVED Y~V FREOLDHT
TETVD, BEHRERERATOBE . LERIBOHEEH L, LrbbsEEOXSE
FBAEBAALTEL ZENEZ L0, ALBCAKNGERETHYORERNICS, ZHRNIC LA
ﬁ?&5oCwﬁﬁ%%ﬁ?%%éC§%mf%%§%7— gHEFIKDO, FE, FEAL
SEH T HERAEFLVERICL-TF 945 L-kbDThHD, ERIABELONLEEELT
STV BERARENIEALTHD, SOLLEROCFHUH —L 3 L F¥—D 74V b7 (*Co
HE) BT ELOMNE , BHEL T ALY —2 27 vESOHIBENXRICETET -7
HZ L,

EEOBRETRELOSECEUABESBEHEILBLTIOBET, LEOERT -5 3
HEEASHRBTE L,

AN XA BB EERBE S QiY77 5 — 7 & CGERE 2MeV, 250pA) H#H D,
CHOEBAEFVEROEEE L TH LOMESHORI DD AVIRBILTLHILENST
X lRBEOTE . AREFOEHRBRENEBIREURIEACEH LSHLE-TL
5, MEEERICEL TR TSR FHERD & & CERKIT LT >, HMESRIEEH
IR LT BB ANT, FOLELEAABIBEHORBEEZE A . REMERKICHET S
Wk O RFETCBFTEHEUATORAVETHD, BREEATELOFELEH 105D
sAEIcH e BB EERICEL TRESTERETH LTSI LB TER,

FRENORERBERISROINBCE L THEERI TV TFETH L. $ﬂ¢%¢®7
SRR EEORTEELSEFCE SHNBELEZLIDOTHY, BECOBBERHFEOIC 1T FX
WA XBO BRI ES I VHXEBRAITHIRICTABECLELLERET 2.

¥

gugn

ABErz Epoichizbn, BUITAEYHE, BEEFHREL SKEFRCHBEEZL
YO, SHRBRNESRER, BEAOKRERBOAEERIT -1, TOBIKREXHO
ELRMBELBOEGHAE, TAPOPKELOF— I AERHTE LHHFHILBTE
BRHEAXGROMTECBESEREELEFXBEREOBRN 2B, L7 -5 OFERLEC
HARKXFOREBRMEROCENZHE /2. CHOBFREHBEZERT 5o



JAERI-M 84-057

X Bk

BEHETRER L S REBREEOR LB 5 &E#E (1950)

pUAS, Esk , K&, M, EH : JAERI—M 9345 “3MeV , 7T5KW , BEFIMEB&
HE

M. J. Berger and S.M.Seltzer : Table of Energy Losses and Ranges of Electrons
and Positrons, NASA SP—3012, NASA (1964)

M.]J. Berger and S.M, Seltzer ; St(;pping Powers and Ranges of Electrons and
Positrons (Ind Ed.), NBSIR 82—2550—A (1982)

J.H.Hubbell : Photon Cross Sections, Attenuation Coefficients and Energy
Absorption Coefficients from 10KeV to 100 GeV ; NSRDS—NBS29 NBS {1969
TSI BURARE R AT, EEXE (1966)

T.Rockwell Ml ed, Reactor Shielding Design Manual Mc Graw [Iill ( 1956)
LB, MEEOE fE (1972)

W.Miller , J.W. Motz and C.Cialella, Phys. Rev., 96, 1344 (1954)

W. Buechner et al., Phys. Rev., T4, 1348 (1948)

ABEREBEERBEL, WHEBRERAGS (1978

§. Tanaka, R.Tanaka., T. Tabata, R.Ito, Y.Nakai, K.Ozawa ; JAERI—M83—
015 (1983)

K.Matsuda et al., JAERI—M 83—199, P.49 (1983)

i

4




