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Shielding evaluation on injector test in
Quantum Technology Development Facility

A.Omura *, S.Toyama™*,

M. Hasegawa™® , S. Tani* *

Abstract

JNC is investingating the best way to treat high—ievel radioactive nuclear waste
from reactors . For basic research into the transmutation of fission products, INC
developed a high-power CW electron linac. Shielding of the radiation which leaks
from beam dump and accelerating tube, it is necessary to establish the technology
which can deal with the current enlargement as well as other accelerator element.

In this report, shielding evaluation injector test of high-power CW electron
linac is reported.

As a result of the shielding evaluation, it was obtained that the management
of the radiation was possible in the injector test under the dose equivalent limit.

And, it was possible that problems such as operation and maintenance.

Beam Technology Development Group, System Engineering Technology
Division, Oarai Engineering Center

* * Administration Division, Tsuruga Head Office
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£5-6 Lo \EHEONEAY (FEXEAOANESTHA )

(2.,/22)
HRIR E-L& 7| EE
| LeNoBf 2
i Le~0E (m) 3.5 0 %10t
2| FELOFERETOEE (m) 19.7 131
%1 EIWERT v IR 0.4 MeV 2.3
0.6 MeV 4.0
1 10 MeV 6. 8
3.5 MeV 16
BEE L T7/—F
o | = EEE2 EFsm=dtEEE "
FEEME L &
FEEAE 2 avzy—p
| FElEERE 1 (o) 3.6 0x107¢| 6. 12x10"
a2 (of) 48 8
- HRX0E 1 OEEEE TOESE (m) 16.4 9.8 6
V=1 osEEr oS 2 OSEEE TOEE (m) 276
£ 2 OFEES OFEESE TOEEE () 507
| HaEETIINFa, 0.4 MeV L1x10°?
0.6 MeV 7.6 x10°°
10 MeV 5 1x10°°
; 3.5 MeV 3.6 x10°
MaEET IR a, 0.3 MeV 3. 7 X10™?
0.3 MeV 3.7 X102
0.4 MeV 3.0 X102
0.9 MeV 2.6 x10°?
% 1 A2 ICE LTl SIS RADEEN 5 Eo A7, BElEE

| ErSEEE CRES tERe 08 L7
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S —6 Lo OHEDHERE (EEKEADANEELEADIETR)

(3,722
iR V=57 InEE
HEE L BISEH Lo NOEF

= EEE?2 : ETFHERER
EELEME L &
gL%@Emgz g
e e 1 (of) 4.2 5x107} 7.9 8 X10™
EEEERE 2 () .81
Y| | BELDE 1 OBEEZ TOREE (m) 178 112
21 OFEED S 2 OFEEE TOELE (m) 2.50
" 2 2 OFEEL SFFASE TORESE (m) 4.4 0
R ET AN R a, 0.4 MeV 1. 8 X10°?
0.6 MeV 1L 1x107
10 MeV 7.0 x107®
. 3.5 MeV 5.2 %1073
PaEET I\ Fa, 0.3 MeV 2.5 %107?
0.3 MeV 2 5x10°?
0.4 MeV 1 8 x10°®
0.5 MeV 1. 4x10°®
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#£5—6 L2 \VHEOHEEE EEXZADANESRTHASER

(4,722)
eEmE L 7/—F

| EElE2 EFsEipEE
EEME 1 &

2 SEEME 2 IvFY—}
sElEEEl (o) 3.6 0X107%| 6.1 2 %10
sEEEE2 (o) 48 8

| RlEELVE 1 OEEEETONREE (m) 16 4 9.886
=1 OFEEOE 2 DEEIES TOESE () 2.76
" = 2 OESEO SRS TOEEE (m) 6.0 4
s gT LN Ka, 0.4 MeY 1.1x10°2
0.6 MeV 7.6 1072
1.0 MeV 5.1 x10°?
3.5 MeV 3.6 X10°*
1
BaEETINFa, 0.3 MeV 3. 5 X102
0.3 MeV 3.5 %107?
0.4 MeV 9.8 x10°*
0.5 MeV 9.4 X102
* 1 $EE 2B LT, RSO BALEED SEH AT, EELEE

ErseliEE CRES tEee 0 B LT
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F5—6 L2 HEDHESS EERENOANEEILEADIEH)

(5.,/22)
ZRIR E—L5 U7 IEE
BEE 1 EFFEA L o ~NWER

& | geElo 2 EFHESER
HEEHE 1 g%

2 EELEME 2 &
BElEERE 1 () 4.2 5%107*| 7.9 8 x10°*
HEEEmE2 (o) .81

| | ERLHE 1 OEEEE TOEE (m) 17.8 112
=1 03EENOE 2 0EEEE TOEEE (m) 2.50

o 5 2 OEEE O E TOESE (m) 533

BT Fa, 0.4 MeV 1.8 X107?
0.6 MeV 1.1%1072
1.0 MeV 7.0 X108
; 3.9 MeV 5.2 X10°®
BOEET I Fa, 0.3 MeY 2.2 X102
0.3 MeV 2.2 x107°
0.4 MeV 1 6x107®
0.5 MeV 1 3 x10°?
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£5—6 Lo NOHEOFHEES (EEXERDANERISA DS

(6,722
£2E F—L4 U7 nEE
| gEH\ HEERY U N EELRER
2 FEEERE (a) 149 2.9 9 X10™!
LR L D EEEE TOEEE (m) 141 7.6 0
FEE CPHES F TOEEE (m) 141
A&y LaNogt A
Le~OE (m) 1.5 0x10"®
wEET I Fa, 0.4 MeV | 2.2x107% | 2. 2 x10°?
B’ 0.6 MeV | L6x107% | 1.5x10°?
1.0 MeV 11 X1072 1.1 X107°
3.5 MeV I T7.6x107° | 7. 3x10°
EI KTy TR 0.4 MeV 14
1 0.6 WeV 14
1.0 MeV 1.4
3.5 MeV 14
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F5—6 LeDFHEDFHISES (EEKZNDOAPEEIS ASER

(7.722)
SR E—L4507 | IEE
sEmE 1 Pl ]
TEE?2 HoERS 7 N EERER
TEEME 1 av7Y—b
% | EELEE 2 &
sl EE=R 1 (o) 6178 30.7
" 2ElmErE 2 (o) 4.2 2
RELVE 1OFEEETOESE (m) 6.6 8 4.03
£ 1 08EEIOF 2 0FEIES TOEE (m) 8.63 5417
a4 | | 82 OEEE SFHEISE TOEEE (m) 13.6
[OFCEaNAY >y E=%4
o Lea~NVE () 1.50X10°®
BoaEET N Ra, 0.4 MeV | 5 1x10°? 2.3 X107
0.6 MeY 4 3 x10-® 1.8 X10°2
1.0 Me¥ 4.1 X107t 1. 4 x10°?
5 3.9 MeY 3.6 X107 8.2 X107
WaEET IR Fa, 0.3 MeV | 2 4x107 8. 1-X107?
0.3 MeV 2.4 X107 3.1 X102
0.4 MeV | 2 0x107? 2.5 %1072
0.5 MeY 1.7 x10°° 2.1 X107*
EIVFT w R 0.3 MeV L4
0.3 MeY 1.4
0.4 MeV 1.4
0.5 MeV 1.4




JNC TN9410 99-011

#£5—6 Lo \VHEOFHESESE EEXFADANERELDASEH)

(8,722
BEE | ISR
EEUE 2 LER S 7 N EEEER
EEEME L avsY—p
" BELEME 2 g
EE AR 1 (o) 88.4 125
EElEEa 2 (o) 2.20 2.6 8
| BELVE L OFEEETOESE (m) 829 113
551 OYEEH O 2 OFEEE TOEEE (m) 219 187
- 22 OFGEEY ST E TOEEE (m) 14,0 139
7| &
PETaN ¥ 23
La~NE (m) 1.5 0 x10°?
B BEET I\ Fa, 0.4 MeV 7.1 X10°% | 1.1 x107?
0.6 MeV 5 4X107% | 8.0 x1072
10 MeV 3.3x10"% | 4.9 x10°*
3.5 MeV¥ 1L3x107% | L9x107?
3| BAEETINFa, 0.3 MeV 3.1x107% | 2.9 X107
0.3 MeV 3.1X107% | 2.9 %1072
0.4 MeV 2.5X107% | 2.4 %10°?
0.5 MeV 2.1x10°% | 2.0 x107?
EWWFRT v 7 0.3 MeV 14
0.3 MeV 1.4
0.4 MeV¥ 14
0.5 MeV 1.4

—28—
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#5—6 Lo NHEDHGESES: (EEXERDOAESTEASER
(9.722)

SR — LY T =E
HElE L bR EER | 20—
HRElE 2 Ve e
BElEME L avyy—t _

= | EElEHE 2 & —_—
HElmmEl (o) 345 e

o EElEE=2 (o) 7.4 2 X107} —_
SELDE 1 OFEEZ TOREE (m) 426 S

= 1 OFEEN O 2 DEEES TOES% (m) 119 -

7 | & | £ 2 0FEED SFHEE T TOEEZE (m) 142 S
L e ~NOE A —_—

" La~NVE (m) 150 x10°? —
BOEETINFa, 0.4 MeV 2.6 X102 —
0.6 MeV 9.1 %1072 —

1.0 MeV 1. 6 X102 —

. 3.5 MeV 9.3 x10°° e
BREETINFa, 0.3 MeV 9.5 X102 e
0.3 MeV 2.5 X%10°? —_

0.4 MeV 19 X107 _—

0.5 MeV L 6 X107® —_—
EW KTy T 0.3 MeV 14 _
0.3 MeV L4 _—
0.4 MeV 14 _
0.5 MeV 1.4 _
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K5—6 Lo VEEDFHEREE EEXTAOANIESTISAS5H)

10,722)
IR E—45v7| IS
ZEEL RS =raEEE
EELE 2 ' RS/ P EEEE
EEEHEL = A/ NN
| EELEE 2 g
e 1 (o) 881 123
= FEEEEE 2 (o) 1.34
[ e
HELVE 1 OTEEZ TORERE (m) 8.29 117
21 0FEEIOE 2 0FEEE TOEE (n) 222 19.3
A | & F20EEN SFESE TOEEE (n) 141
Lo~ A
o Le~WE (m) - 150x10°?
EEET I\ Fa, 0.4 MeV | L6x10"2 | 2 1x10°2
0.6 MeV || L2xi0? 1 6 x10°?
L0 MeV | 7.5%x107% | 9 8x107°
3.5 MeV | 2.9x10% | 3. 8x10°°
5
BNEETINFe, 0.3 MeV | 26x107% | 2.6 x10°?
0.3 MeV | 2.6%x10°% | 2.6 %1072
0.4 MeV | 21x107% | 2 0x107?
0.5 MeV || L7x10°% | 1 7xX10°?
EILRT v L 0.3 MeV 14
0.3 MeV 14
0.4 MeV 14
0.9 MeV L4
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£5—-6 LeNVFHED

I'.ll“

SR (BERZRDANERLLASER)

11,/22)
#RIR E—Lgv7|  fEEE
FEEL RHE
HEE?2 B S T FEESEE
SEEME L Ivgl—pr
| HElEmarE 2 gx
ElEEE1l (o) 541 1417
4 FEEE=2 (of) 413
BRELVE 1 OHEES TOEEE (m) 6.36 466
=1 OFEEHI O 2 DG ES TOEEE (m) 10.4 7.4 4
# | B| 82 0FEEN CHAMSE TOESE (m) 13.6
L o\ A
" Leo~E (m) 1.50x10°?
EAEETINNa, 0.4 MeV || 2.6%x10"* | 1.6 X102
0.6 MeV [ 20x10"% | 1.3x10°?
10 MeV | L6X107® | 85x10°°
: 3.9 MeV | 9.5x10°° | 39x10°°
27X Fa, 0.3 MeV 9.9 X10°?
0.3 MeV 9.9 x10°?
0.4 MeV 8.8 X107
0.5 MeV 7.8 xX10°*
ENRT v TR 0.3 MeV 14
0.3 MeV 14
0.4 MeV 14
0.5 Me¥ 1.4
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£5-6 L» \VHEOHGEEE (EEREADANEEISA S5

e

pit

N
i

12,/22)
2R E—4L%07 | IngEsE
FEE L THE
BEE2 HEERY' T N EEEEE
EELEAE 1 avy)—t
EEIEME 2 &k
B EERE 1 (o) 2.7 132
e EEE 2 (o) 413
HEIVE1OFEEETOEEE (m) 8.¢4 119
=1 OHEEESE 2 DFEEIES TOEE (m) 223 19.1
22 OFEE ST S E TOEEE (m) 13.6
Lo~y oA
Le~VE (m) 15 0x10°?
A ET I Ra, 0.4 MeV | L1x10"% | 1 5x10°®

0.6 MeV | 80x10"% | 1 1x10°?

10 MeV |5 0x10* |6 8x107°

3.5 MeY 2.0 %1078 2.7 xX107°
WAEET I Fa, 0.3 MeV 9.9 x10™®

0.3 MeV 9.9 x10°¢

0.4 MeV 8. 8 xX10°?

0.5 MeV 7.8 X107?
EIWVETyT B 0.3 MeV 14

0.3 MeV 14

0.4 MeV 1.4

0.5 MeV 14




JNC TN9410 99-011

£5-6 Lo~ HEOBEAS (EEXIADANERTSALE

(13,722)
SR V-4 7 ] s
FEEL =
FELE 2 LERS 7 FEERER
HE TR 1 ' a7y —h
| BEEME 2 g%
FElEmms L (o) 6§12 218
= #EEEE2 (o) 4.1 3
EEEnE 1 OFEEE TOEE (m) 5.24 2.18
=1 08EENSE 2 @Eﬂﬁ??@ﬂﬁ%’é (m) 9.6 1 6.5 2
4 | &| =2 o5EE O S E TOEE (m) 136
L o~%F A
” Le~DE (m) L9 0x10®
f BREET I a, 0.4 WMeV 11 X107 4.1 x10°?
0.6 MeV 9.9 X10°° 3.2 X107?
L0 MeV 1.1x107" 2.6 X1072
3.5 MeV | 13x10" 1. 7 X1072
8
BaEET IR a, 0.3 MeV 9.9 X10°?
0.3 MeV 9. 9 x10°*®
0.4 MeV 8. 8 x10°°
0.5 MeV 7.8 X107
EIWVRT v TR 0.3 MeV 14
0.3 MeV 14
0.4 MeV 14
0.5 MeY 14
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$£5—6 L+ \VIHEOFHERE (FEESROANERILSABEH

Q4,722)
HiE E—L507 fnEs
FEE]L RE
SEE?2 HEERS 7 N EEEEE
FEEAE L avyy—»h
| EEEE 2 s
FElmEe 1 (o) 927 132
o FElEERE 2 (o) 413
[=]
SEENE 1 OFEET TOEEE (m) 7.8 2 111
£ 1 OFEED 55 2 OFEES TOEE (m) 292 19.0
# | | 82 OEE E SRS E TOESE () 13.6
L eo~gf &
EéwaEﬁm 1.5 0 x107?
WREETINFa, 0.4 MeV §19x10"* |2 5xX107°
0.6 MeV [ L9x10% | 1 9x10?
1.0 MeV | 9.0x107° 1. 2 X107
] 35 MeV | 85x107% | 45x107°
BaEETINFa, 0.3 MeV 0.9 %1072
0.3 MeV 9,9 X10°?
0.4 MeV 8. 8 X10°%
0.5 MeV 7.8 X107?
EWRT v 7R 0.3 MeV 1.4
0.3 MeV 1.4
0.4 MeV 1.4
0.5 MeV 14
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#5—6 LN HEDFEERES (EEKEADOANESIEALEEH

(15.,/22)
=iz E—L407 s
HEEL TrEsE=d e
E0ElE 2 HER S 7 MV EESEET
SEEHE L avgY—h
& | i ELEETE 2 o
sElEEE1 (of) 342
- P EERE 2 (o) 413
HELDE 1 OB EE TOESE () 15.5 22.1
21 DEFEENGES 2 OEGEIEE TOEEE (m) 30.0
7| &\ £ 2 08EEN OSFHIE Z TOEEE (m) 136
Lo~ A
" Le~E (m) 1.5 0x10°?
BNEET VN Fa, 0.4 MeV 2.2 X102
0.6 MeV 1. 7X107?
1.0 MeV 1.0 X102
, 3.5 MeV 4 0 X107
BAEET IR a, 0.3 MeV g, 9 X102
0.3 MeV 9.9 %102
0.4 MeV 8 8 X102
0.5 MeV¥ 7.8 X107?
B NT v T 0.3 MeV 14
0.3 MeV 1.4
0.4 MeV 1.4
0.5 MeV 14
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(16,722)
R E—L%07 | ThEE
Lo~ avyy—*h
Lo~WE (m) 2.30 320
77 | R L DRSS Z TOMEE (m) 6.80 9.4 5
EIL BTy TREL 0.4 MeV 7. 2 X10° 7.2 X10°
0.6 MeV 3. 9 x10° 3.9 x10?
1.0 MeV 1. 3 X102 1. 6 x10¢
3.5 MeY 1 4 X10t 1.7 X10!
Lo~ avzy—h
La~VE (m) 3.20 2.30
| IR L DFHES = TOEEE (m) 9.45 6.80
BTy TEE 0.4 MeV 7. 92 X10° 7.9 X10%
0.6 MeV 3.9 x10° 3.9 x10°?
10 MeV 1. 6 X10° 1. 3 X102
3.5 WeY L. T X10t 1.4 x10¢
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F5—6 Lo VEHEDFEERS (

a—
==
=~

PCEADADYERSILE A DISFT)

(17,/22)
=R L5 U7 EEE
FEE w4 7 oFEFERE SR

= EEE 2 L »NWEEEER
SEIEHE L &

o SELEME 2 g
gElEmmEE 1 (o) 6.2 8xX107%1{ 4. 4 8 X10™!
sElEEE 2 (o) L.06X107'| 1.1 2x%X107!

7| &l EREDE 1 OSEHEZ TOEEE (m) 8.51 5.55
=1 05EEI O 2 DFEEE TOEEE (m) 2.6 2 2.48

" 22 OEE E U S = TOEEE (m) 4,4 Tx107"]| 4.4 5 x107!

BEET N Fa, 0.4 MeV | 1L 6x10"? 4.6 x107*
0.6 MeV | L2x10"® |3 0x10°
1.0 MeV 9.4 x107° 1. 8 x10°°
. 3.5 MeV 5.9 x107° 1.4 x107°
WHEETINFa, 0.3 MeV 2.8 X10°?
0.3 MeV 2.3 %1072
0.4 MeV L7 X102
0.5 MeV 1. 3 X10°?
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F5—6 Lo \VEEOTHIEE: EEKEADANEEISASE

(18722)

BRIE E—-Lsv7 | IEE
EmL RE

;Y EEE 2 L 2 NOEBER
EEEFE 1 avyiy—k
TELEE 2 o

® BElEEEl (o) LT17
FElEER= 2 (o) 1.1 5 %10t

7 | &| SEL0E 1 OFEEE TOEE (m) 712 2.7 1

%1 OEEENSE 2 DREIEE TOESE (m) 8.40
52 OEEES OFHRESE TOEE (m) 4.7 0x107

AEET IR a, 0.4 MeV 4,9 x10°% | 3.2 x107?
0.6 MeV 3.3 X107? 2.5 x10°?
1.0 MeV 2.3x107% | 1.7x10°*
3.5 MeV 1. 1x107? | T7.3x107°
WEET I a, 0.3 MeV 2.3 %1072
0.3 MeV 9.3 %1072
0.4 MeV 1.7 X102
0.5 MeV 1. 3 X102




JNC TN9410 99-011

%£5—6 LeNOHEOFHERY: EEREADNIERLOASEH)

(19,722)
SFiE E—Ly V7| TEE
Eveship) Rz =R
| EEE 2 | L o ~NWESEHR
BEEME 1 avgy—h
2 HEEAE 2 o
eEmEs 1 (o) 8.78
gEliEmEE 2 (ad) 7.7 4 X102
7| & EELDE 1 OEEHEE TOEE (m) 7.33 3.2 17
= OEEENSE 2 DEEIES TOEEE (m) 5.9 2
o 2 2 OFEIED SR E TOEEE (m) 4.3 9x107!
BNEET I NFa, 0.4 MeV 6.4x107° | 2 4x107®
0.6 MeV 5.1x107% | 1L 9x107°
1.0 weV¥ 3. 7x10°8 i. 2 %1078
] 3.5 MeV 2.0x10"% | 5 3x107*
a7 INFa, 0.3 MeV 2.4 X102
0.3 MeV 9.4 X102
0.4 MeV L7 %1072
0.5 MeV 1 4 x107?
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#£5-6 Lo HEOREEE (FERSAOAIEETSASE)

20,22)
SRR E—o5v7 | InEE
= 2EE A 7 uREEEESEAET
HEEME 573
o FEEEE (o) 6.2 8X107%| 4. 4 8 x10°!
SFELDEEEETOESE (m) 8.51 5.55
FEE CFHE S = TOEEE (m) 2.65 2.51
il Le~Noif &
La~NVE (m) 3.0 0 X102
BREETINFa, 0.4 MeV | 1 4x10°? 3. 8 X10°°
% 0.6 MeV || L0Xx10"% | 2.4x107°
1.0 MeV 8 1x10"? 1.5 x10°°
3.5 MeVY | 5 1x10°° 1. 1x10°3
EILRT y T 0.3 MeV 19
1 0.3 MeV 1.9
0.4 MeV 16
0.5 MeV L7
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£5—6 Lo VITEDFHESES (B2

CCHAD ANEFEAL D A DR

(21,722)
HiR E—L5 VT EEE
| 2ZElE rE
SEEHE avyy—h
o FEEERE (o) 171
=]
SR E D EEES TOREE (m) 712 2.7 7
EEED OIS S TOESE (m) 843
| & Lenoit =8
Lo ~NVE (m) 3.0 0x10°2
S ET AN Na, 0.4 MeV | 42x%x107% {3 2x102
& 0.6 MeV | 3.3%x10°% |2 5x107?
1.0 MeV || 23x107% | L7xXI10°?
3.5 MeV || L1x10"* |7 3x10°
EILRT v TEE 0.3 MeV L5
2 0.3 MeV 15
0.4 MeV 1.6
0.5 MeV 1.7
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%56 Lo VHEDHERL (EEREADANESTIHALER

[l

©@2.722)

i —LEVT | nEE
gEE RS E R
e a7y —k
selaEs (o) 8.7 8
SEXDEEEETOESE () 7.33 3.217
SEEO STHRE S TOEEE (m) 595
L a0 A
Le~VE (m) 3.00x10°?
g7 L~ Fa, 0.4 MeV {85 4x107* |2 0x10"?

0.6 MeY 4. 3 x10°° 1.6 x10°®

10 MeV |3 1x100® | 10x107

35 MeV 11 7x10"% |4 5x10°°
EILRT v TEREL 0.3 MeV 1.5

0.3 MeV 1.5

0.4 MeV 16

0.5 MeV LT
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#F5—7 Lo LEEOHEEST (EEKERARUEETER)

| (1./8)
SKiE E—L& V7| InEE
Le~ft =DZ A
Lo ~OE (m) 2.3 86 2.4 9
FIRL DS TOEEZE (m) 1586 16.9
EIVRT v 7 E 0.4 MNeV 7.2 X10° 7.2 X10°
0.6 MeV 3.9 %102 3.8 x10°
1.0 MeY 1. 3 x10% 1. 6 xX10?
3.0 MeV 1. 4 10t 1.4 x10*
- TaNAY >y I Yy—h
Le~WE (m) 2.64 3.38
FIRE DFEHSETOEE (m) 827 10.6
EILRT w T 0.4 MeY 7. 2 X10? 7. 2 X10?
0.6 MeV 3. 9 x10° 39 x10%
1.0 WMeV 16 Xx10% 1. 6 X102
3.9 MeV 1. 4 x10¢ 17 x10t
Lo ~OEF avg)—h
La~WE (m) 3.38 2.6 4
FREVHASZTOEEE (m) 10.6 8217
ENRT7 v 7EE 0.4 MeVY 7. 2 X10° 7. 2 X10°
0.6 MeV 3.9 x10° 3.9 x10°
L0 MeV 1. § x10? 1. 8 X10?
3.5 MeV 1. 7 x10! 1. 4 x10!
L e~ avsy—»
Le~NOE (m) 893 11.2
HELDEMSETOEZE (n) 18.4 247
EILRT v FEK 0.4 MeV 7.9 X10°
0.6 Mey 3.9 X107
1.0 Me¥ 1. 6 X10°
3.9 MeV 2. 8 x10*
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F5— 7 Lo VETEDEGEY (SEEEXFERRUEEFER
(2./8)
BRI L7 InEE
LN a7 y—h
Le~WE (m) 3.25 3.2 8
PR L D PR = TOERE (m) 23.5 170
EAF7 v THE 0.4 MeV 7.2 X102
0.6 MeV 3. 6 xX10°
1.0 MeV 1. 6 X10°
3.5 MeY 17 %10t
Leopt avsy—+h
L ™OE (m) 571 814
“?«L’J:%Lfﬁ §522 (m) 1.6 16.6
Y R7 v 7EEL 0.4 MeV 7.2 X10°
0.6 MeY 3.9 x10°
1.0 MeY 1. 6 X10°
3.9 MeV 2. 8 X10!
Lo~ a7 —k
Le~0E (m) 2.72 3.06
FREX D FEMSETOEEE (m) 12.8 144
EIV 7w TEEEL 0.4 MeV 7. 2 X102 7.2 X10?
0.6 MeV 3. 9 x10? 3.9 x10°
1.0 MeV 1. 6 X10? 1. 6 X10°
3.5 MeV 1.4 X10" 1.7 X10t
L » N avyy—+h
Le~OE (m) 3.06 2.7 2
LRE D THESE TOEEE (m) 14.4 12.8
EW 7 v 76K 0.4 MeV | 7.2X10° | T 2X10°
0.6 MeV 3.9 x10* | 3.9 x10°
1.0 MeV 1. 6 X10? 1 6 xX10?
3.5 MeY 1. T %10t L 4 x10!
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T5— 7 Lo \OHEOTHEE (CEXIERARUBETED
(3./8)
| 3 E—-L50T7 | nEE
’ Lapf\L \/ﬂr’ 3 ‘/7 J— }‘
Lao~OE (m) 3.56 2.69
[ | SRREE DFESZ TOEEE (m) 17.5 132
| EIVRT y TEEE 0.4 MeV 7.2 X10° 7. 2 X10?
' 0.6 MeV 3.9 x10° 3. 9 x10?
1.0 MeV 1.6 xX10® 1. 6 X102
35 MeV 2.1 %10t 1. 4 x10!
Lo NOE Ivzy—~F
Laea~WE (m) 2.5 8 2.90
I | BMEX DG = TOEEE (m) 12.8 14 4
EIL BT v T 0.4 MeV 7. 2 X10? 7. 2 X102
0.6 MeV 3.9 x10? 3. 9 X10°
L0 MeV 1. 6 x10? 1. 6 X10°
3.5 MeV 1.4 X10! 17 %10
Lo~ avgy—h
Le~VE (M) 2.90 2.5 8
K| SRE DS =TOEEE (m) 14.4 1928
EIVRT v 7FEEL 0.4 MeV 7.2 X10? 7. 2 X102
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