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Characterization Measurement of JRR-4 Utilization Facility
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(Received May 14 ,2008)

During the modification of Japan Research Reactor No.4 (JRR-4) to convert the
enriched uranium-silicide fuels to low-enriched one, the JRR-4 utilization facility has
been also modified as follows. An irradiation pipe (N-pipe) of 12 cm in diameter among
irradiation facilities has been changed to a larger one of 15 cm in diameter. A
pneumatic irradiation tube has been modified for activation analysis of short-lived
nuclides. A neutron beam facility has been installed for medical irradiation.

This report describes the result of characteristics measurement for the
irradiation facilities at the initial and equilibrium states of the core filled with
low-enriched uranium-silicide fuels. It was confirmed that the utilization facilities of
S-pipe, D-pipe, hydraulic and pneumatic tubes had the performances as equal as those
before the modifications. We have achieved the irradiation uniformity of less than 5%
for the N-pipe.

2« s 'at the new neutron

The maximum neutron flux was about 2.2X 1013 m™
beam facility and about 1 X101'm™? « s~ 'at the prompt gamma-ray analysis facility in
the reactor pool. These performances are satisfactory for the purpose of medical

irradiation, basic examinations for medical irradiation, etc.

Keywords: JRR-4, Modification, Utilization Facility, Neutron Beam Facility,

Low-enriched Uranium-silicied Fuels, Characterization Measurement

+1 Safety Administration Department
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AT THD, B i%%%ﬁ?» =0 ARO[ L THEFZER <EL
Xz Uiz, 7, R R OREANE IF LY 7 EILOMELZ Oem & L, £ 215 15cm
BN AEZRINTEX D L 91T LT,
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3. RIEEMNREE

JR AP BRI 61T D B3 OBAERIR A 5202 2 L2 HRVE LT, S MRETE
DRRGFEIOFRA - B & 5 U EIRETER i M ONFEBRER R 2 & 2 FTEIZ A 5 BUGEE 2B L &
B Uiz, JEFEIX, BEFEIORA « BT DWW TIE, BEER RGO & U TR BT i
FORE2A RIVLEERATH 0L L, ATEMICHE 5 RS EZEAL 2 JEIZ DV TR,
PR B — AR O EK Z 7 OBEKDOEPAK, [EERIRMO RI T LT 4 V2D
ERRZROVERR, HI%E y ST E P EE B E S, EERICEES S DK LV R
L7z,

3. 1 REEBEAE

3. 1. 1 AEFRE

BOREDORIEIX JRR-4 OFRFERERIC I\ TROIE S AL hilfigE 2 61 L, #iEiEicXY
KDL Lin, MEEIZREERMIC & > TR S 7= RS &2 I & - TEINK
IR ET 2 2 & TR 2R Lz, Z2b% 5 2 2RO fIEEOA E & BSOS RTINS O
B AT 732 o TR D HIRRALE DAL b OGS EZELR R E D, 22T, & HA Uil
MIELS MSERIEESNTWDS Z ENREE L 05, MEEICHWZ JRR-4 O O W
B SGRBR IR E S R IE #h R % Fig.9~Fig.13 127,

AREFRTIISOSE D/ NS W, BT 2 HlEEII MR Cs DM LA ETHh D,
ﬁm&5z6m®% EOHIHFRALE x1. SOGEFINE OSIEEOALE x2 &5 & FINK
ISE Aol

Ao =px2)— p(x1)

L%,

JEF0E 1 B BN K0 BRI SEER A2 R o TV D, BTFHIIES 550 &k
STNDHT2D, FAUTEE) STV DR Co I TR E 2 L2 LA fl# L Tuv
HZLICD, ZOROETDORDHIEBMEIIHEE CE T, BErffoltbo b, £2
T, JRR-4 EH SR T AT JMIFRFT —ZINEL TWDH DT, 1 BT & ORGEHERET — Z X
£ L. 100 BHEOFHEZEY | GIHEOMEZEET 52 LIZ LT,

3. 1. 2 HAFRIHLHEH

W EAE DO K& 72 R v 2R A U CORERAREIZ28ELZ, 7 R U LK (E
X 0.5 mm) FEYRKEISIZUWL, Z RI VAT Y 7B THATELRE S L L,
WMHITE L TR R RISV MEIC 72 D K 9 5%EH L=,
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71 R U LAOMLFNEZELLFIZRT,
DRI ARIZ, MEZEBELERICTE2ESFE (i) Z#iE, W5,
DD KX 7 LA HD TRRIZT 5,
NMEDH B I 7 LAAFEONETEE ) FRATHYFE LN L, FrEDTIEICT 5,
DRI L7m oS Ry AMFECHEZ#HiE, UL L, Kl 7225 RI U ALK
Z8UET 5,
5L A Li-t, RV A RT—7CHIEROBIRICEZ 2,
EROFETRIELI2H B I U LFURHIREE U R0H A 8 FE. /K ) B AT 2
FE¥E, = L CRBEBHE (S A 7RO D A7) I 2 FEOAF 7FEE Lz, BUE
U 7 B UL & 22 5 0 B X U ARIHED HE % Table.2 (237, HUgERHTOR (U K
v L) OEHEE Photo. 1 12787, 7K 77 FREFERA Mo OVRUEE B R% fif O #5L45E FR A 308 4 Photo.2
(R N

3. 2 BEEH
3. 2. 1 HEEHE ST, D4 T, N4 )

S/ 7 D S FIN T, BRI R & K R A 0 ) =5 L o i 5 7
BIATAIL. KBTS A T D A SR Z I TR L, 5RO A
photo3 12774, N S FIZoNTiE, 2 VU o VREMESE SNA D EBO LY 2y (12.7
em (5 > F) X R & 45 om) ZFLHE N /8 7 HIA B L CRUSEZLATE LTz

AL S DA, B LT U 5 HH R A I 0 BR1E L 5 MR T -
7o AT OSEMETHIE LT,

c ROVHNLE - FREEEREEE A Y T 0mm (B M)

- WSR2 5

R 20 W

CEAFE Y T R =F L URF Yy T er, NS TIZO0N T, v arz
EER L IZHEA

CHREFEE B R WA (0,20, 40 em2). U 22y (127 em (5 A > F) X 45 em.

N /31 7)

3. 2. 2 KHEBHEE
FERR IR 2 K NI BRI O R ) = F L il 7R VI ANBRE 35, #1EI3K
FIRF A RIEE N DIT S, /2, A RKD B REBICR AR v 722 EH L TLL
TOZMETHE LT,

- HRESIRFRE) - 5 4%

< JRAFIEHT) 20 W

EHY Y SEL Ry F LUy S
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- BEEE: F FI oA (0. 10, 20, 40 cm?2)

3. 2. 3 REEWRGERME
TR R BB 2 S8 IR BRI O 3% ¢ "2 VI AU . IEZAT 9, fABRIEILAR

v NEBRENIZH D BEFF AN OITV, BAEEX Y 7 EALORY ZRERE Lz, B
FRAFITLLT DA TRIE L7z,

- HRESIRFRE) - 3 4%

< JRAFIEHT) 20 W

XY 7L R 2T LRy TRV

- BSRE :  FX U4 (00 20, 30, 40 cm?)

ROEE RIS R IR mdH T RIS A RIS 572012 FI U L7 4 VZ WY DU
HBNTWD, ZOHKITLT LK iﬁmrﬁjﬁ%b‘t&)E%bﬁﬁﬁ%ﬂ( BT OEFITEE
SN TS, ZOORFFEEFNC BRI TIRRREIC L Tl &, RAE 4 EE) LE
FIZT 5, BEAALE OELED B AEIEIC LV BOREZRD 5,

JRFFREIRTNC T RS U A7 AV EFHEA LGS LIHAIIL TR WGA DR R E D
ez T o7,

3. 2. 4 HHFE—LEE

HE 7 B — AR I XIS, AKX 7 OFPEKEE, BRI vAT Yy vy XD, M
BEERITOR L TUIR DRV, T OEIEEAT o 72RO KOG E D ZAIZ DWW THIE LTz,
(WFEKZ 7 (A, B, C, D) &EDOGENDR

FARY 7 EBICEKRERE L TNE, ZORFOMGEZRE Lz, £z, EAKFAIR
XA, B, C. D&L., EEHEHINT20W &7 5,
@B FIT ATy v XA X DS EHR

ARIVAY Y v X EFHALI E EOMISEZRIE LT,

3. 2. 5 TJ—L&E

T—VRRIIZ OV TR, B3 y oM@ ) ERR T, B o U A —F E e G ek
FaRPLE 7 B SR TR bR, Z OHRYEFEE OIEREEALLT > T2 RFIZ K
JEFE DZEAIZ DWW THIE LT,

3. 3 HIEHRE

HE S - AT C5 AL E O HER & Fig.14~TFig.16 (Z~d, Mt C5 (L8 Dz
HEFHRANE2 mm BETHD Z ENR00D5, IRREELZ N2 5 Hith OMREERE C5 DL
B A2 E 0 BT 72 DIIE T ED 20y THilH L7z v | 100 R 05 — & & 510 L CHilEIFE
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MEZHEE L, LML, Figlh o005 L5 0B — A5 OEKS 7 O
HEAKEIER OB R T L7 4 VE ETFERIEICOWTIE, AERBIEEOZ(LENR R4 2
LINTERD D =D TRILZAT IR0 T2, ARG O LI E & EhEEE Cb
SRS FE DRE RS % Table.3 \ZR$, 2T, BIFE v AT o thifE 7855 DB )
& % BOGBE DOPERE RILHIEEALE OB NS W, AEENRS EEDTIERIL
7o REEBEFBREON R T LT 4 L ZIZONTIE, M C5 O TIImME Sy
72, MR C1~C4 25D T, FLREORRIIGE 2GR Lz, 0Ok R% Table.4
R

BIEFRERND ., BRI 7 ABEICHT DRISEOHBEZSEL72DIZ, 7RI U LAOEGHE
ZREENC . ROGE N R A & v Fig.17~Fig.19 \T~$, KA A 2z <
EENEIWEMRBERN D D Z ENpinotz, KIJBEEE A RS EMRBELRIZ 2N DIX 10
em? OFREIR AR TRLERDOD RI T LEHEH LIz bREENBRLENLEEZDH
N5,

2 BRI R O BSOS EERERE R O F & % Table.5 127”7,
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4. BPHEFROAE

JRR-4 D FRATER A M OVEBRERAH Off 5 AR OK SRR M, S 17 D A 7Kk
N A7) | KRS IR, P B — A5, BN o~ BT S @IS DV T SRR
10 FEEZEP PR L OB R U AOFEREZ 1T 72, F£7o, HFRFIHEEZEOFH
BAZN G 3R E 2Rk 13 EE O S R E ORI, S /317, D A 7R
szwﬂ ORISR0 M OVBTaRt L 7= 77— L ik O il 5y BRES A 12 3 T JRR-4 D40

T, FEEREBIZESWiz e Bbihvs Z e \ﬁ¢é%%ﬁﬁ&0ﬁ%:¢Aw®%
ﬁ@w_%ﬁo Too BVPPEFROMEIZIT, . &EE2HWEka itz vz, #4t
HYEFORMEIZITD RIS vAEAWSZ L L, BOBHEEI NI VL INX—TE-
e BB EO LB RD Tz, AT 2T, ¢ 0.25 mm DOe#E & O 5x5%0.01
mm O&EEFEH Lz, 7 KIvALOREIZIE, &8I FIvATFa—7 (M 2

VJEX 05 mm) BT, &EICEI RI VA I3— (EX 0.5 mm) ZEMAL
f%%%ﬁoto@k\ﬁmm%%@ﬁwimﬁ\B—vﬁﬁﬁﬁﬁﬁ%%wfwﬁ%ﬁ

’)flo 4) 5)

4. 1 BhHFROMERE

4. 1. 1 B—rEFHE

FERE Dt EIEICIX B — v RRFFHEUE CTRIEZ 1T o 72, B — v RIFFFHEIC X 24
DGR E ~ DS IZ DWW TLL FISRT, JER, Mo — o 7T
Xt B =y RRFREEEAEH L, B —y RRFEREIX, V77 T v
VINTFx RXNT FIAY, af TRy N TaT I AT HE L E
JEER, MHSENDKD, RHESE. 779 A2AF v 7 FL—va v giftias s Nal
(T) v FL—raryBRHss AW,

198Au OEEAX % Fig.20 (Z/Rr7, Z 2T 198Au @ B3 D4oyiktbid/h < 1 DI

ET DT ARIFHEN DX, ZOKRE TN 0.4118 MeV O =R )VFHEMLIZE D B2, 2D
BT, B — v RN OB AN SBLD & Fig 2l (ORT L ) Il b2 N TE 5,
y RO HUHEIG SN L0 B TR 32 2 &0 ROWNEREEHLUE - O H 2)
FNRBRMERIRD L EBET DL, ZRETNORMNEOFEEIL B RO NSRS S %
a b LTUTFORERD,

rﬂ:gﬂS+ (1—€ﬁ)a gCS 4.1)
1+ «a

r.o= ¢ —l——S (4.2)

r "1+ «a
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1
"1+ a
L7z o> T, B— v RRFHEC X 2808EESE S 1T,

s - rer, /[1+ ae (1 - ¢ 4) (4.4)
r, e, (1 + a)

S (4.3)

=8ﬂ8

r, o BRMRIERD BRRICH B R R

r, oy BURIHERO v BRITHT D FHEeER

e BERRMERD BRI D AR H &)=
L,y BRSSO v BRI 2 HEe A AR

&

S BIROBAER
oo HORFHEE
E. BRI IS IO Bt
oy BRICHT B NIEROEA

¥, BRI OB FRIINEERIA D 72 O ORI IEED /NS WD L b, UTFD X9
iExIns,

r
. By
£, _ (4.5)

bl OFHEIE (1) LT, EREBRIE (N) 23Ny 7 7T 70 et
&U\{%%Hﬁ%efr%(#aihé@’@ ZOMIEHEZMZ D EUTO LY ITRKEND,

s =Ny N yna (4.6)
ry=N,—N,pc (4.7)
r =N;,—N;,Bc—2 t NyN, (4.8)
T

N D HIE ST BRROFHEE

N, D HIE S y BROFHEE

Ny, CHIE ST B Ly o R R

N g8 L BNy 7 T T REHeR

N, Ba LY RRONY 7 T T KRR
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N, BG D BRRE y BOFRFFHR DNy 7 77 5 REHEeR
T o PR O oy AR ]

4. 1. 2 BhHEFHROHE
RUDICEVELNTZEOEERL Y | BEK TIREOBSEERE X, Y 2.696 A%
EZE LT, B TtEES,

bare — Sb;//mb (4.9)
b
ACd _ Sce ATcc (4.10)
Wc
ZZT.
Avare BOETE, SHOBKERZROHRAEE Y72V OfURERE (Bg-gl)
Aca C A RIVLTES T2, SROBKNERZOBER Bq g
Sh CBROENE. SRR ORIR DL R Bq)
Se C A RIVLTES T2, SMOBIROEEL#(Bq)
A D198 A u DB ER  (s1)
Teb CROETE, SOMERERE ()
Tee PRI YL TESIZETHE, @MOMERERE ()
Wh BROEHE, efROEE  (g)
We : W RIVATEST-&HE, &RoERE (g)

EM I D rE R IBAIEF R E~ 7 2T = V00 A0, Wikl & v EARGE LT, By
WO 7 vz b e od L,
T,

o= o, (4.11)
4T,

ZZ T,
0 DY AT 2 VA3 AR OFYE T RIS K D R 0 19TAu O BRI A
o0 : HPETEEE 2200 mes (2D 197Au O X 7 v 7 H FH(98.80b)
To : #1E(=293.59K)
Ty s R E (K)

FPEFEREIL - RICBEEOREL VSN ERMOENTND N, 22 CfRICT 57
OICHEFRELHEE THDL E L, LER-, T, 7 AU = V04 OBFME I
20 19TAu D bW iR FE L 87.56barn Th 5,

(4.9), (4.10), WIDKZHANTLUTO L I ICBAHFMEFREZRD D Z LN TE D,
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A 1 - 1/R P
¢ " — bare ( — cd ) (412)
N o (1 - e ")K

A P 1 _ - A Tic
R o — Abare b (1 — € — ) (413)
cd P c ( e )

N:K% (4.14)
M
T,

bt BVRYETHEE mo%es )
Red I UL
N L EOHALER Y2 OFAEE ()
K D ATE. RO A CRIE IELR S
Y : 19TAu OFE
No : 7R K (f#/mol)
M : 9TAu DR &
Tiv CBROEBTE. BRROIRGTRERH] (s)
Tic W RI U LATESTEE. SHOBRKNEEH (s)
Py D BROETE. A BUERE O R 1 JF# IEFHK
P. W RITLATESTZETE. SRR OB REO 1A 4 F 75

SRR o AR IEREIT, 1) RIS L OMF IEOBRROREE N 0 2 fIET 25D T
%, ZOMBOYMKNZ Fig.22 (R, JRFEmEABIT 2N (il 1, 2, 3) O®F
OBEHD) L2 oFEH LD THY, LT L o IcERISND,

SE 1+ 581 FE
p o P+ B2 + B3 (4.15)
I 2

tﬂ)

ZTNENOEMBICB W CTER O IEH ) & REFR o ek, B ERELEOT
MR DA 1%, NI BEEMICE T 5 DT, RUA RR—EL L TURET D &, H
NEBEEORBEH DIk oXTREND,

= ["PeeMdr
[P

= P—‘(e“v ~1) (4.16)
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(Y
(y

Sa : HAEBIRFORF T

P, MR EERIO )

oo A ZEBIRERE] (H D AR e ] & 7130 IR R D)
Ao HAOEEER (RU AR

1 P
A=—In| = (4.17)
f, P,
P2 HAOEEME DT
L7=23-> T,
s = t, P, [Pz_lJ (4.18)
In P, P,
Pl
LD,

PLEORE R OHER R 2B E 2T, B — v FIRFAEREIC K D8 e &R E L O
B EHEICIE, T OEEEZ VWD D LT 5,

o R T 1 4.1X107 sec
NEREE R & a : 0.044
PEREAHAEE T & B RO R RN =R e.Jey 10918

198Au R H] Tz : 2.696 day
197Au D51 & M : 196.9665
197Au DU K 5 00 : 98.80 b
197Au D RN IR W 0 : 87.56 b
RO B IR IELR S K : 0.925
EIEO B ORI EAR K : 1.000

4. 2 BEAHE
4. 2. 1 EHHBEEE ST, D4 T, N1 D)

SR E (S/SA 7 D XA T N XA ) OBFVEFROBPET, BfR. @Bz T
TeTERAHEIE TIT o 72, @k, &EITENZEh. ¢ 0.25 mm O&# & 5x5%0.01 mm D
GHEEER Lz, 7RI U LLORIEICIE, BOBEE D IV L« BA—THESTEHE
LOEHIZIZA FI v AFa—7 M2 2mm, JEX 0.5 mm) Z2&8Xf15 T, ZhZ2ho
HEHEED L B3RO T,
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(1) @76, OBt T ALE
i 2 RS OB PEFSRIE & 4 KU AR Z2RIET 572010, &, & E050
O TS RH R ARV EWNICHEAT DT 7 VI VE ORI E ARV Z 2R L,
Fig.23 (ZHMHIE I AR L & OIS X &2 o=,
A. AR LHORE
B R 2T AHED T DI ERE RS VA O o, T E 3 T
BOEHEL N RI T L DR—THE- 124 4% Fig.24 \IRT X 912 120° 95
L ChliE L TR Z21T 572,
B 7 A O B - U A I E
2 HR G O B M 1 SRR 5 [ 0 AR IE D 723D FERERIE A VX O LT o
— 7R A REICIFAL, BRFE1To7,
A.m¥ﬁm@ﬂ¢$%%\ﬁ@
ASEF D AREDT= I, F, F%@H%i (MR A TR U TR
WEaiTolz, oo N A 7IiE, @fé L bic b, . T LicefEs 8
Kb v > THRE 21772,
S AT D A T RONN 3o T OEN - SR (7 1] K VKI5 ) 43 AR E
DI DR, fEOBTITAIE % Fig.25, Fig.26 (277,
(2) FE S S
B R OBEIZ IS TIE, AKFETT 101D 5341 O E RELZ VL 5 U A A v & % [a]iR
SHPTITHFZITV, 7RI U LALORERFTIE, 5 B E AL X % [Blls S TR
EAT 572, Rk 10 B D& 8 5 IR O i FIF 1 ). U % Table.6 (279, “Fhk 13
ERE DA 5 R O 74 H 7). MU % Table.7 (2777,
(3) JHTBENIE K OB ME T R D FHE
FARERIEIL, A — MY TNF = Ve M ERIAAL B — vy FIRFRHECEE 2 N CHlE
EATV, BVPHETIRE O R o Ao EITR(4.12), K@) ZHA N T To7, 7286,
Wk 10 FEFEIZ DWW TR A3 10 kW 2, PRk 18 HEE 2DV T, sk 4 AR
FEhifi L7z72, @HEOFRAIFHIOAT » 7 ThHD 100 kW (I LT B REHIE A &
JVE DN T 5 BREH R ARV & 2 BRGSO ISR U L 24T o 7272 -9 4
AT &L,

4. 2. 2 KHEEIERE

IR IT IR R A O EHPE T SRBEI IR, ¢ 0.25 mm DA Y 5x5x0.01 mm D47 %
ML7ce 7 RIULRORAIEICIE, BROBHELE D RI UL - WAA—THo &0 L OB
fEEDHNBRDT-,
(D&, SROBUST T ALE

RITBE R OB R L O R U AOREIX, KODBHFHEHORY =F L
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Fl v PR ANIC, BOEHEEN FI T L« INR—TH--4H, LOESHEAZEE L TR
FE1ToT, &, SEOREAMELY Fig.27 277,

(2) MRS 51

R 10 DK IREERAR O S 7IR ). BRI % Table.8 (2777, Ak 13 4FED
IKITRSRRRAR O B4R H 7). FRESIRERE] % Table.9 (27”7,

(B) ST REI & e OB - SR DL

BHRERIE L, A — MUV T = o Ve fF &l B — y RIREFHECEE 2 V> CRIlE
ZATV, BVPHETIRE O R o Ao HEITR(4.12), K@) ZHANWTITo7, 7286,
$m1m®*LomfiE%WMﬁ#umW »OPER 18 AR IZ O W TR R - 128 100

IZEE L T DR DIBI S ¥ 72V 2 RS E A Bt L 21T o 72729, JR1)F

Mﬁ@E%ﬁilkLto

4. 2. 3 R[EERHTHRME
KR RN OBV YE AR BE D T2 D&HE, &FEITZEN I, ¢ 0.25 mm D& K
O 5x5%0.01 mm O&FEEHEH L-, 7 R U LAKOREIIE, OEHEEIRI VLD
N—THE-> & & DBSHEED N HRD T,
(D&, SROBUSTITAE
SREE URER IR OBV PR OWE L, [ E RN RIEHOF v 72 VNI O &THE &
bi?A-ﬁAwT%otﬁﬁ\&Uﬁ%%ﬁﬁbf%%%ﬁokoéﬁ\$%®M%
friE % Fig.28 \ZRT,
(2) MRS 51
PR 10 AR EE O KGR E ST ERAR O JRF-4R 1 . BRURIRERE & Table.8 127", Rk 13 4R
DREE BRI OJR T 77, WU 2 Table.9 127777,
(B ST BEI & o OB - SR D
FHRERIE X, A — YU T NNTF = o D &R B — vy RN HECEE 4 O CRIE
ATV, BVRE TR L O R 7 AodtEIEHR4.12), X132V TiTo 72, 7238,
i%%m%ﬁ:owfﬁﬁ%ﬁmﬁﬁumwm§%%miﬁmowfmﬁ%ﬁmﬁﬁ1%
ICEIE L T DRSBTS ¥ 72 L2 B EICHA, BUlLZ21To72720, i
%mmﬁﬁﬁ%@ilkbko

4. 2. 4 PHEFE—LEIE

PR B — AR OFFERIE & LT, B — R 1, 25— NI, BYh 15—
RO3E— RICH LT E— AFLH O COBFPETHRORE, B K o AORE, FHET A<y
N IO E 54T 57, B2 A— %1% ¢ 100 mm& Ot ¢ 150 mmA i lE 44T o7, &
7o BE— NIZBNTa ) A—4 ¢ 150 mmo B A~ ZAKFENIH % BT R ORE R O 5
AR 31T 2 AT ROBEZAT - 72,
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(DRSS

BuptEo-£— R 1, 20— I, 2T — RO 7 U — B — LREE TORHERIE 2

HMTAT o720 T B A 3R O RERIE O B 512 & Table. 1012753, HbE T, #E—
FIZBNWTa Y A—% ¢ 150 mmOIFOD B2~ ZARMENZ 51T 2 B HEFHK O i~ VA HH
BT DB R ORIEDHIEEFT -T2,

BPPEFORIEICIE, &I & A biEE A, &AL O R T L hR— 28D
NIz MEFEPTCEERK U, BeiE1E 8 — v FIRFEHEEEE 21 U TRasHIIE 217 - 72,
BRI O SR (5x5%x0.01 mm) & RI UL« I AXA—TESTEBENDL T RI U A
FIEZIT> TRO T,

it 227 N VIIEIZAE., SifE %2 & B U THRBRES OSBRI NS L& WRRHIZEN (2.
6 MeVLLE) T2 LICkVHEEIToT-, 41349 eVIC TR A FFD | #iliX580 eViC
FHIEAETHZ EEFHLZHEET, SO EENRD ZETHES LiF5Z LR T 5,
29 LI ER D HIEITT Y Ry ¢ vy ke LTabBND HIETH D, HH LT, &6
235x5%0.025 mm, =7 /L{EH8x8%0.8 mm, #HlfEA35x5%0.1 mmaEfHEH L7z, ikt
bElE B — v [FIRFRHEEEE 2 L CHEetE T %, SifE R ONUZ DWW TIE, Gefigs (FHxt
JREE20 %, ZrfiRREL8 keV) & W THEXTIIE AT > 72,

QYRHIERDOELY DL

KE— NZBT 5 B — AL A OBHE - ROMEEIT -T2, o, I K U AT TR
D E— AP LERISHBERG D H D E LT, 2 U A—2ORN ¢ 15 ecm DA AT R
rEIZ9 cmffRA T, ¢ 10 cm®D3556 cmflMEICETELAEE LY I U ARERH L, ©—
LALH D ORBRHEROEY DAL iE & Fig. 291277,

4. 2. 5 T—)L&%iE

BT L~ T BB ORE & LT, BVPEFAH, 7 RI U AOREE T 72, AT~
PROHTEEEIL, T~ BROBE~NDTZDIZ, BE—LAHAIZIIE A ZEASNEEZ2 cm?2 516 ¢
mFE T2 cmTOHFATEDLLHITR->TND, BERATRTHENRE  FPEFIRIWT &S]
SVWFHEA G LT\ D7D, T <O EL IR S 4G S E 5908035 5, L
L. [FIRECHBEAR 2B S, RN @ < HPEFIRENTE < 72 D 7= O 72 B A~ AR I WFEAE
THLDEEZOND, ZOEAYRAEIDWRET D7D, HET /T~ DREEIT 72,

T VRIS A ORE L LT, FLZ 7 EEOMEZ0 cm (EMLE) TORPHET
ROME R OEMENH15 e - LE COBFIEFROWEZFT > 7=,

(DRNFEA >~ oy DI E 7 i

Bt OJEICIT, BB X DM EIEE Mz, @EZRE O R UL - =108 D
Niceffz e LTS LS&HEE B — v ARG HEEEE 20 U CHEHIIE 21T - 7o, #Ro e
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ERIT L INR—TESTZEBEND R U LM EERITO, 2P R AR, BT
5x5x0.01 mm®DbDEHEH LT,

A< A%2 ecmTOEL LT, 2 em/ 58 emE TOREOH PR & W~ HrORIEEI T,
Wy EDEKRITAe D & T AZRIE LTc, PHEFROBIEITIL, 5%5%0.01 mmDeiEa i L7,
T~ BOMEITIE, BuL Iy AfER (LU, TLDEW S, ) AL THIE L,

IR 8.5 MW T304 TR 21TV, IEA 1T 572,

(2) 1 5 G DN E 51

{81 5 R O FIALIE 1IN O % o 7 T ONLE A0 em (EAZE) & LTWD23, 15emfifEd =
EHARECH D, ENENONLE CHRAFE OfTIM (T2 585 emDALE £ T) DOEHFHFH
DOREEAT o7,

B OBIEICIE, 560 X DM EEE Az, 2RO K2 T L h =28 D
NTceEZEE L TR LAeiE 2 B — v RIRFGHECERE 26 U CHERHIE 21T > 7o, BROETE
ERI T INR—TESTZEBFEND T R U LM EEITO, 2P R AR, BT
5x5x0.01 mm®DbDEHEH LT,

4. 3 HIEHER
4. 3. 1 EBSEHE S/HKA4F,. D14 T, N1 7F)

Wk 10 FE O G AE D S SA 7 D 3 T RN SA T ORI OH K
7 L OWERE R A Table.11 12”3, ik 10 4EE O G BHH D S /31 7, D34 7 N
A T OENF B D53AR & Fig.30 705 Fig.32 2737,

F72. PRk 13 FEE ORHERIE OfE 5L A Table. 12 (ZRd, Rk 13 EE O S BREE O S
AT DA T NS T O O 4340 % Fig.33 7> 5 Fig.35 123,

4. 3. 2 KHEBEEE
SRR 104E E DK 1 BEFAE OB YEAL- R R O R 2 7 A ORIESRE K4 Table. 1312779, £
72 RIS ORHERIE Oft 54 Table. 1412757,

4. 3. 3 SKEEEHEZME
SRR 10 AR OKEE IR R OBV ME TR R O R X o AL OJIER; % Table .13 (2
R FT2. Rk 13 FEORHERIE OfE B4 Table.14 (Z/R:7,

4. 3. 4 tEFE—LEE

B fe— NI, 2Pt — NI, B — Nickl) 2 ST FLH B o B3R
BN FPE TR O o~ RO R & Table. 15127, BAFPE £ — K [ LOBYFFE - —
RNZBW TS A MEH O OBFMEF R L O R U AZRIE LIz, ZOfE%R % Table.16
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IR T, BET— RIZBWTa ) A—# ¢ 150 mmOEFD B A~ AREIZBIT 2 G+ o E
fE R A Table. 171277,

AR MU, A, #, =y 7 ANIOSFEOFEEMEH L, WIE L7-#5 R 2 Fig.367) b Fi
g.381T~ T, FigH ORI FHEME T H L7-DOT3.5 DA R TH 5, BUthiETE— KD
HIFEDTETORENTET LTWDD, EORFROIMNCITEIEE L KL<~ LTWD Z Ea3mne
ST, EEPEF-OREEA 4. 710" m ™2 « s~ Ik L TDOT3.5D 5 Hiffi34.9x10° m ™2 + s~
LCHDH T EMD, @afEE TDOT3.5MD A7 FEfTI L — B LTWEbDEEZ BN
%o LLED L H1ZDOT35D AT MVHIFRANERE L L < —H L TW2D T, Zofhifiz v
T, BUMPETR (0.683~10 keV) KOVEEHMETH(10 keVEL D) ZF M L7z, ZOfER4Ta
ble.18IZ7~7,

4. 3. 5 T—)L&%iE

(1) BT o~ Mo AL O E S H

HERERIT, B — AP W TR H7239.6x10 "m ™2 - s7 ', 7 FIH85.3TH D
ZEWoyol, Flo, v ROESNNEIT I T2DICE A A% E— AT A L T, 2k
FHRET o~ E DUNRERRIZIRD & ZAZPE LIRER, EAYA%4 emff A LTZRHTHKR
ERD T ENTIoTe, BT RE T~ E DA Fig. 39107,

(2)15 5 R 12 D I E A 2R

7 — L3RG O 18 5 FRES 8 O BRI E RS % Fg.40 & ) Fig.41 (27, b+ ol e ks
BT, WFLH 7 RO ENME T, AR 2.4%1016m ™ 2 « s~ 'G5, EMEDS 15
em BNV 7ALE T, S/ TR 1X1012 m- 2 - s L OBARPE RS S AL, FREHE A L E
D ECEY, LS T 4 v v a v F 2 U N—DRIE & WV o T2 72 BRICH
BT ENTE DN G- Tz,
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5 BEERMHEFROAE

RV AR OWEIT N1 fE. Ni RO s 2 VW TiT 272, 8Ni(n,p)38Co LD H
T RV FHPITA 1~5 MeV IZH Y | MHEFOmETHEFHIETEIS LG TS
HDTH %, 58Nin,p)38Co K TlE, 58mCo(T1/2=9.2hr) AL S, JEITHEL 52 5,
ZORBERT D720 2 RIZEGHBIM AW, BEHISNEZ NLEITDEREISRL TS
Ge M HHZRIC XV i REZ RD . w7 R 2Rz,

5. 1 BEERPHFROHE

EE T e i3 Ni(n,p) 5% VT 1 MeV B ED S 7o & L CRME LT, 3F
i3 % Ed 13 1 MeV BLE L U, Nin,p) S QWi FE 021d Cranberg O 1% 5y 24414 -
AT M ORERAS ZHWTRD Tz, LUF, @b RoFHERT 279,

D, =AS (5.1)
S = —(l — k)J“NO [1 - exp(— At )]+ 0Ny (/1'” ko Py, ) [1 — exp(— At, )]

A A A

Ao (1 _ k)o-a¢fN0 eXp(— 4t )_ eXp(_ Amti) Ao

B Am j’m —At ¢th (O-thm Oy ) (im_;{)
{1 —exp(—(4,—A), )JAexp(- At,) (5.2)
A4,=\ ‘o, @, (5.3)
A=\+0,D, (5.4)
ZZ T,

D, o EEFMET R

D, BT

A BIEEES T O %Co D RE R

Ny o BRI NI D JR-5L

K %Co Al gy R

A, "Co KE D RREEE L

A %Co D REESL

o, : Ni(n, p) RO FEhWr i fE

O o ""Co DEMFEFZ kT 2 LT i A
o ¢ PCo OEHMETIT R B B LT i il
t; o PRETIER

ty o EIH
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5. 2 BIEAE
5. 2. 1 BHEEBHE S/A14F,. D4 T, N1 7F)

i BETE (S /A 7, D 2 7, N A7) OEPPEFROBEIX, Ni fERO Ni
MO BEHEEE W To 72, A L7z NifEiE, 5%5x0.25 mm, i 99.50 %. NifRix
¢05mm FEE 99.98 %D b D Th D, FEE ST A1 /3 A0 HIE D 7= DRI E I A v & oty
MENIC NI 2 REICEA L, BE21T-o72, £, KEFAOMEIED =0, FErEflE
%$W§®L\¢\T%H%Lﬁbﬁ%%S&EK%@OHT%%%ﬁOKOSN47\D
RA T RN 2314 7O N, NiEOESITALE % Fig.42, Figd3 |7, &5 WAt
DR FIFH 1, FRETHEE 2 Table.18 12789, Ni SR IXHE 4, FEAEY 25 2 cm (2 UIHr L,
Nal g & 6 H L CHIE LT,

5. 2. 2 KHEBHEE

IR BRSO P - ARE 1, KAV A AR Y = L Uil e L (L)
WD, H1, TEO 3 & M%@MELT%%%ﬁokoM%@EEM%%EgM_
T, A L7 Ni L, 5%5%0.25 mm. #iEE 99.50 % Db D Th 5, K 7IIREHZE DR
FHAH ), PRI % Table.19 127”77,

5. 2. 3 SREERSIHRE

KR PRI FRA O M o 7 R E Y, [EEREREHA Y =F Lol » 2Ll
D 2 @EHFTIC N1 2Bl U TR 24T o 72 M L7z Ni §E1%, 5x5%0.25 mm, MiE 99.50 %
DHLDThHDH, NijEOEENE % Fig.45 (7, XSS R EE O 747 1 77, FRERRER
% Table.19 (7”7,

5. 2. 4 HHFE—LEE

PR B — AR O B — A8 BT A B A~ 2K & RS FLH 0 &1 O & s P51
AR AT — FICBWTHIE L7z, A L7 NifEIL, 8x8x0.8 mm, HiE 99.50 %D
LOTH D, MEFITREFFEEFIC NLEZERY 0, JRFEH 715 3500 kW O EFRS H 7
2725 Thn, BV FE— R 6 R, BY £ — N 2 B oElis, RF 21T -7,
Ni{BI3F IR 720, A%, Ge BHEMI TRIEZ1T -7,

5. 3 HIEHR

5 PR O i P SR OB ERE S & Table.20 (2R, M- B — A% o i
F R OMEREE% Table.21 12757, S/%1 7. D %A 7. N 234 FOiEdE P ol 5
[0 D34 % Fig.46 725 Fig 48 IR,
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6 HUTHEAIE

HE 7 B — AR DA — RNIZ31T 2 FRELH D IR SN O T o~ &R R N — Vi O
BT o~ B BTSN TUET v R =N BB & 72 2 O CH v SRR ERHE 21T -
77

T~ R ORIEIZIX, TLD% v iz, ##H L7-TLDIX, Nationalft#0170L (BeOs%)
A L7z, 170Li%, o ~<#HOTLDC, JIEHFHIL, 200 u SvA5H200Sv (E##ELH : 200
1 SvHH5Sy) ThdH, BeORDTLDIL, M th, HAID IR CHIABHCH R T = —T 1 &
T HRARTH, EORITLET D, MEFHRFEZICHE L7z & ZITE LVMERH S X 2 ITKRIES L
TW5, ML, BERNCE FOREICN Uz 7 =—/L (400~450 C, 10/~10%y) %17
VD, BTG U T, BRENEESNTOD 2 & AR Tl 5, %, FrofEc
S U7 E e (iR, 30y~2H) &L 0. ZORICHEEIT,

6. 1 TLDRDRE

TGRS ST RS 2B U T2 & SIAET DI 1B X (a0h) ZRIH Lofiast
Th D, ORI X o TREGEN THEE L 7B -0IEALDS, BVl K> THEST 5 & &1
FHTDIFEEAFH LD TH D, P &L, TLDE 4400 °CAHHITE TMEL, #4
NI ADFNEAZE LTGRO & (BERE) 2R 5, I X0 B o R%8
DBERDID DT, HEHANFEETH S, CaS04, LiF, MgSiO4, CaF2, BeOENRL < HW G
AL, 10 pSV75>%10 SvE THIETE %, EARENTERLE LTOTFER G- & HZ0013, R
ORRHEIEIC A S5, TLDOKFH 2 Fig 4912R7, °

6. 2 HUIRDAEAZE

AEfEM L7z 170L 2 & e TLD #F13. THFICEERH L Z ENRES TR, P
PEAF vy BURBTEGIZIB W TR, vy MOBZRET 558 13T T E2RET 2MLER D D,
ZOED L A Gt AREFUBIED 7 4 NV E R LTz, 2D Li 7 4V Z XK LiF O
KuaTRXUEIIERD Y FTHEKN 8 mm, £ I 20 mm IZKFEEIMIEZHLDOTH S,
LiF yR & =A% Ui & o BE &I 1:2 TRE L.
6. 2. 1 HFHEFE—LER

e E— AR ORERE & LT, BT — N1, BvhtErE— NI, 244k
TE—KD 3 FT— RIZx LT =L O TOH v~ RERONEEIT- 72, W=V
A —H1% ¢ 100 mm KX ¢ 150 mm (2 DWTITo 7=,

6. 2. 2 T—ILEE

TV DR o~ BRI EEORIE S LT, Ao ~BEDOHE T2, E—A
HOwix, Hr<BoE~NDEDIZ, BEAS ZAEAWEE 2 em TOELS LT 2em 5
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16cm FTHATED L) -> TS, BEAT AESNVEDZHFIZHOWT HHEZIT -7,

6. 3 AIEHRE
6. 3. 1 HHEFE—LEE

HE— FICBIT 2 B — LA DT o~ &3 Table.22 (TR T, flGE~WEL RO
H o~ Rt B 2R Table.23 (27~ 7,

6. 3. 2 T—ILHE
BI% 7 o~ BrEfE O B — A O KOO B 2= ZFESVMEE 2 em TOEL LR 2
cm 5 16 cm F THA DN >~ #ifi &3 Table.24 (277,
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7 N/A TH— BT

JRR-4 TiI, BB OIRMEEARBALIZ Y O do&E THEOBRIC, ¥)—RELEE O S L2 LUl
DAALTF (LA T) Db AT WNARAT | KE5ATF) OV ar it
5 EOICdiE Lz, JRR-4 O —MREHIEE T, BRERES A F, £ 450 mm O Y =
VERETLZENTED,

N A TOE—REFEE LT IR EER ISR Y 2 VEERE AV TEiEI
L DB —FERIEZAT o7,

7. 1 BIEARE

AERF YU o U EEREAWT, 10 kW, 1R OBEIC THEE LZ, JEE, ) ar
(2B & R IA f CTHE— ERE 21T o 72, N /A T O EHOBBEEFHIL, 700 mm TH
Do RNAFIEMLUTHRFTEL LY a2 OHEREIN 450 mm THLHDO T, EOAET
R AT 7o R, BESAMADS, —BFBRWE—ERGLNLINEWALNCT H720ic, |
B U a3 CEEERZ W TRIEZ1T o 7o WIS L T2 5 450 mm O#FH O] —
FEIZOWT, MEEIT- T, BERFIM DL —FEIZ W TIIFRAX ZREE S THIE LT,
WICHEEFL Fumh> 5 250 mm~#) 700 mm DO&PH DL —EEICHOW T, FRIVA ZElEE ST
WEEIT Tz, RAF EAlnSE 5 2 LIS X DR A2 MRS 572D L R 5 450
mm OFIFHIZ DOV TIE, BEEHRIZ K D BEHZ OV THITo T,

HIEIZIE, 3%3%0.01 mm OEFEAMEH Lz, HEIX, @E0BHEEEZNET 52 &1
E VATV, B — v RIRFFHECEE IS X 0 i e & 2 R, FHEIC X 0 BE & (B3R
i) 560 E Lic, WERITLLTOIEANRY = ANRTHD L Lis, FEESAONE
X, RBHT Y arofuibicRE ST, &EZHEALRGE L, FEE A OWERIL 10 8
LT, mamORERIL, BB, Flr, FTEDO 3 miZHOWT, ENENDMHIZBE Ak
HIAT HIET 29 ML Uiz, 728, MEERIC X DN, TEEO 29 SOAMEEIT- T,
Py — PRGN E A S & — o % Fig.50 [ZRT,

7. 2 AEEH
(DHSHAZEE 0 mm~450 mm ONLEIZERBRA S U o CHiERZ AL T, BEsEEIZ L |
BT 1) 53 AT Mo OV L5 [ 3 AT OO ¥ — B 2l E L 7,
HEHLH ) 10 kW
TEHAREE - 1 RERE
Q)FRHHLE 250 mm~700 mm OALEIZFER U 2 U BFERZ A LT, [EiRfEFHC &
O ERTTIN AN K OB [A) 53 A0 DY — FE &2 flE LTz,
HEESH T 0 10 kW
HERAIRFE ¢ 1 R
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G)FEHNLE 0 mm~450 mm DONLEIZFRERH Y 2 BEESE 2 A LT, MRS TR
U, BERIC K250 (EEGmoMm) 2R LT,
ST 0 10 kW
FERARFR] © 1 IR

7. 3 BIEHR

(HIF{ZE 0 mm~450 mm, [FIHEEHUR OER S0 DY) —FE oA % Fig.51 7» b Fig.53 KO}
T (B J7 (6 OBAPE 534 & Fig.54 (TR, ERGAY—EITH 3 %UNTHREN TX 52
& affERd Lz,

Q)MBELE 250 mm~700 mm, [A#x5 B O E %ﬁﬁ@&@ﬂ JE 454 % Fig.55 72 & Fig.57
Je OB 7 18] OB 10347 & Fig.58 IR, BRI — XA 8 %LANTHRE T
HZ &R LT,

G)HRHNIE 0 mm~450 mm MEEEIG OER G 0m (FE) % Fig.59 (27,
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8 HMEFE—LREDNDT 7 FLEER

HPET B — ARREIE RICER R IO D, BRSSO THIEFREO X —F
F & LTABRDERA E— A LHHEFICRE SN D, HEE—LANH 2L EBEHUMIS,
Hil, BELS N PE R L O < BRI K o TARISAMSIEL 2 RIS, 257 7~
kA& (AR ROSEE 7 7 > M 22 W TRIEE T 72, JEX, 2877 ha (A
AN I BEET 272D O PEF T @E R OV o~ TLD #5225 L,
HIES ZHEET D 2 &I LT, o, BT 7 & b DIHFPEF RO & 55 72 9DI1Z,
&iE. %L Y LT,

REMRE—RFELTHRELEZBGHETFE— T, BV 7E— RO, 2S£ —
RO 3 FEOE— RIKIL, 77 MAFEREFEM LT-, £F— ROEWIILL NIRRT X
INCHEHKESED RI T4 NVEOFETHD,

AR HRITA4NE
Bt E— R 1 12 cm ]
Bt E— R 33 cm Bl
BT — R 8 cm (]

ZDENDIRT A= L L THREa ) A—20A%NH 5, JRR-4 T — A5 iH I
IZ ¢ 100 mm, ¢ 120 mm. ¢ 150 mm, ¢200 mm D ORORE 2 ) A —FZRNHE I TV
BN, FIZELO1SOmm OFEF 2 A—2E2HNT7 7> b AFEREITo7-,

8. 1 HBIEAE

8. 1. 1 £5J77YV A

498 (EE 20 mm, £ 0.02mm) XOVLiF TH/3—L7 TLD (170L) (2X b, B
PEAF RO o~ B EORIE % FEhi L 72,

REH T 7 N AXBREALIZK UK 35 FEEOA AR o Tk L7, Fig.60 [2&H ~7 7 |k
ABLE X & T,

8. 1. 2 HEEIF7FVIA
SEEN T 7 o b ATRET LIS LEAICEE L, WENCT 7 Uy (PMMA) SO % Bl E

LCaft, &EEREVMTHZ LIicL 0, B PYETROMEZ EhE L7z, Fig.61 ([ZEEHK
77y M ARERERT, ¢ 0.25 mm O4HR M O 5x5x0.01 mm D4 & FH Lz,

8. 2 AIEMHR

8. 2. 1 28772 A
YT 7 b AOFER%E Table.25 ([Z7R7,
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8. 2. 2 EEEIFUEILL
SHE 7 7 v N LAOEVRYEE— N T ORIERE R A Fig62 (2, BHMETE— NI ORERE
H% Fig.63 I[CBIM LT — RORIER R4 Fig.64 1277
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9 Fi&H

SRR O S /A T ROND 731 7 KRG, KR8 BRI 12DV T Fak 10
R FEME L2 OV R R0 Ao BIERE BT ekodE Rl S IRIEFRSOMREETH D
ZEDHER SN, ETo, R 13 EEOBHEFIRK O B X U AORERRIZIBWNT
HRIFOMRETH D Z & DR Sz,

L /A b RKAROBIEICSE S N 23 FI2onTiE, BT, dodiy
T15X107m™ 2 - 7' EAL ISHEOMETIE, 1.3X101" m™ ? » s~ 'OHPEFRAE LI
Too Elo0 N ST, FlZv Y arBEz21795, U arBENE2ERT S BT 20
B—EREETHD, N A T OE—RERHEIC OV T, B & O m 0% —FE o
WEZSEERNTEEITo 72, BFHEIREE72 7 — R L WEE TR L7z — 2D
P LR S5 Z LI K o> TR M OB —FEN, R TR 20 %RRE L <725 2 & iR
Lz, MY —Eiia—VF—0HLEITTMET 2 b OBRE LT,

FOGENRIZBNTIEL, ZNENORM CHE I N NI UL DT —2 252, B4
ZITH L X OBIRBORIGEZRD D T-OOMIERKE LTHEAT L &5, £z,
& 5 RS 1T, SORE FRES R LAA D% TR ERs I fE T 2 &0 & LT, BT~
~HRROATEEE DR 2 ) A — 2 E GO EE ALY 7 IR S A RE, T
E— AR OEKY 7 OEAKOFEPEAK, FHEFE—LREOHN FI v v v XD, PAD
BIER DD, ZNOEMEL THIE LERR, WIS UGB IS ENENZ & AR T
7z, BT, BEPOBIEIIITOROVA, RISENKE S HIBBER ST = > 7 TITEHEE
LR DREERNRIGOT RI T LT 4 NV EORINEIZOWTHIEZITo72L A, ZD
FOGHEE 0.155 % Ak/k TH -T2,

Brax SN hPET B — AR Tk, BELE O Tk, VPP — R T oBRPE RN
2.0X10Bm ? s ' BAPYETE— RO OB IR 6.56X1012m™ * - s~ ' AU
T— OB TR 2.2X108 m ™~ 25~ ' IR Y YIORGF BAEZ e 3 2085 5,
EIRIBE . ER IR O ERE 21T 5 DI o EEn G onl, £F— RO+ =
A7 OVEMEAE & ERE A T 5 &L BN R ONEEFEI O FHE A S L & SR AE &
BB E L =BT 52 &b, FHEENTZ AT MV A FW Tl PT84 280 L 7=,
¥, A< HERICOWTIL, FHREICER L TEOOEIZR > TV D,

PP E— AR O R 7 7 b AEBROWPE TIEH RO ot (S0,
TLD) OHAMLER T 7> b AREOZDRERRICKE I KMEND, Fo, BE—L4
BENRWVLONEHHII BLZL RHMAICH L ENMEINTND, B, 28
DB ROBPER R TIX, AR SHAIZIBNTE FI T AKIE, ZE7)—F
—AICBITAMEMERETH Tz, ZhiE, 2V A= nbIRK LR TR 2g 4T
LIZHFHGLTWDHZ EERLTVD,

P &= ARED 7 7 o P AFBROBEEAK T 7 > b AERIZIBWV TR, B —ADFPAT
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FEM@ENZ & OB T O FICE D 77 > P ARNICEB T 28 EFO L KT v
#%%éﬂfnéoﬁﬁé%%~%l\ﬁ%¢@%%wkkﬁ5:om BV RT v I
SHICRELS D EHICE =TT RO OENI /> T, WRHELRZEENEE 5, KRBT
ﬁmﬁ¢ﬁ%%wFIf59xmwmﬂ-sﬂ\ﬁ%¢é%%~hf4oxmmm2-9%
ThHoT,

T—IVERAE DRNFE AT < BT E O IOV TR, v BERIITEL Y EW D
OO, AFVEFOMEIZEEZ 1H7 ERIS5 1.0X100m™ 2 « s ' OFEFRASG L, B
M HTEEIL, BICEREBAHREOR U RRENEICER STV, 7 — Lkl
DGR EL, 74 vy a rF o N\ —ORIEERY; & U CEfF L7223, £ 1.0X1013 m
T2 e sTIMBEKR24X106m T2 - sT T OFETFRNE LN, A% T 4y aryTF s
N—DIRIEIEN D TR, BHE & U TREHMES o2 22 ARICRITE 5,

HittE
AREFERE 2 Ehid 212472 > T, JRR-4 FHEROF 21203, FrtlE B3 28k 4 703
fr/ N — COJRFIFOBELE R ORISEDORE D DT — 2 Dt A THE £ Lz, R
FIFHFRD JRR-4 FAFRDI7 2 \ZITEFHRNE DM 21X U, i x OEBROMZ L CIEE
Fliz, ZZIERKEHOEZRLET,
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Table.1 FPEFE—2A
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RO EM 2T F

HKE S HRITLAT Y v H
A — R 1 12cm P
AP — NI 33cm P
2O FESE— R 8cm 5|

Table.2 # K3 U A EIO~E

EEHN - cm

B | FE @ m & (h) 2HfE (cm?) | #HE (g
ik No. = | et | ozm=r | o | one . .
aat | M| EXE M| ARG eSSl eSSl

P-20 | 1.00 | 1.00 | 2.20 | 2.37 | 20 | 21.2 10.9

KAEEWSTEE | P-30 | 1.00 | 1.00 | 3.80 | 4.00 | 30 31.4 16.9
P-40 | 1.00 | 0.90 | 5.40 | 6.24 | 40 | 40.4 22.1

T-10%* | 1.00 | — | 5.00 | — 10 - 2.7

KRAMEERAE | T-20 | 1.00 | 1.00 | 2.20 | 2.40 | 20 21.4 11.2
T-40 | 1.00 | 1.00 | 5.40 | 5.50 | 40 | 40.8 21.8

@i R | S.D-20 | 1.00 | 0.96 | 2.20 | 2.36 | 20 | 20.1 10.7
S D7 1 g pao | 1.00 | 1.00] 5.40 | 560 | 40 | 415 22.1

sk 10em® O H &I LR #7272 DBk & Lz,

O

FIAL R B X
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Table. 3 fRFAZERR C5 (L& & SRS O R ERE R
S s o7l REE [HIEERALE | RRIOCE | RUGE
No (mm) %k/k) (% k/k)
EC NG IT] 257.0 0.2007
S,D-0 — 0.0033
A% 254.5 0.2039
o s EC NG IT] 257.0 0.2007
S/%4 7 | S,D-20 — -0.0069
A% 262.4 0.1937
ECPNGIT] 257.3 0.2003
S,D-40 — -0.0104
A% 265.4 0.1899
0 52 R EC NG IT] 257‘5 0'2000
D4 7 | S,D-20 — - - -0.0091
A% 264.6 0.1909
EC NG IT] 257.6 0.1999
S,D-40 — -0.0199
A% 273.4 0.1800
N-0 ﬁ)\/a(u 257.8 0.1996 0.0008
N/q 7 AR 257.2 0.2004
N-si AR 257.8 0.1996 0.0049
A% 254.0 0.2046 :
ECPNGIT] 257.9 0.1995
T-0 — -0.0008
A% 258.5 0.1987
EC NG IT] 258.2 0.1991
AR T-10 — -0.0232
- A | 2767 0.1760
120 T s | 00
7K 77 R B 35 A = - -
T0 FRH] 257.9 0.1995 0.0003
A% 257.7 0.1998 ’
EC NG IT] 258.0 0.1994
B%#t T-20 — -0.0069
- A% | 263.4 0.1925
ECPNGIT] 258.0 0.1994
T-40 — -0.0138
A% 268.9 0.1855
; ES L LAE] 258.0 0.1994
B3 v BRoTATHE & Bp3g — 0.0001
VIR VI 257.9 0.1995
BRI 7L 0 R 258.2 0.1991 10,0180
T A NH 800 TRR 272.5 0.1811 :
ECPNGIT] 227.1 0.2410
P-0 — -0.0007
A% 227.6 0.2403
SR BR R p-1o | RAML | 2276 | 02403 |4,
P A% 237.0 0.2274
pog | IEAH 227.5 0.2405 10,0149
A% 238.3 0.2256 :
ECPNGIT] 227.5 0.2405
P-30 — -0.0200
A% 242.1 0.2204
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Table.4 SUEEMPFARME A K 7 L7 1 V& O RS ERIE RS R

74 H - D £330 SO FE (% k/Kk) =i
PLE C1 C2 C3 C4 C5 (% k/k)
IR 0.033 0.034 0.034 0.035 0.019 0.155
TR 0.000 0.000 0.000 0.000 0.000 0.000

Table.5 BUSERIERBEOE LD
Fo IR BRI Y] KnE W
i DRl ANo. | V28 | LrEE
(cm2) (g) (% k/k)
S.D-0 0.00 0.00]  0.003
S<4 7 [SD20 | 2009 1073] 0.007
SD-40 | 41.47] 2205 0.010
S.D-0 0.00 0.00]  0.002
Yirivd HE - /‘fé\‘ b
MSHAE b SD-20 | 2009 1073 0.009
SD-40 | 4147 22.05]  0.020
NS 7 ol 0.00 0.00 _ 0.001] ‘
5] — - 0.005[> U = > (5in X 45cm)
T-0 0.00 0.00]  0.001
AR |T-10 10.00 2.70 0.023|
3 T-20 21.36] 11.17] 0.031
7K 7 BRI R A
el T-0 0.00] _ 0.00]  0.000
B3##  |T-20 21.36 11.17 0.007
T-40 4084 2176 0.014
BRI YA ol 0.00 0.00]  0.155[ A
T 4 H 800 — — 0.000(5| &=k =
B} P-0 0.00 0.00]  0.001
= aé-/,féiﬁg\ =L fiH
RSB R B b P-20 21.17| 10.87]  0.013
" [p30 31.42] 16.93 0015
P-40 40.38]  22.07]  0.020
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Table.6 -5k 10 41 0> fifi ) M ] oD ek 0 7 F A S e

= BE B~ =
R N BAFTT) | B L 2 1
(kW) (min)
E Sl L e il 10 30 SNSRI
SAT
B R 2 EHIE 10 30 e S EIL = Sl
BN AR 10 30 B 7 [P R I L
D/ 17
B R HHE 10 30 JHEE SN EIL e Sl
E Sl L e il 10 30 IS SIE
N /A7
B R HHE 10 30 HEE DI EIL e i)
Table.7 ik 13 4 FE T 5) RS 51 0O Rl E BRA 51F
E]E S ""E \E 7N ) ﬁg\ S e
HE B HIENE (W) (min) ESES S
EAHR - R0 AR 100 15 JHEE SN EIL ey Sl
S XA
# R EHE 100 20 i S ESIE [ i)
E Rl e i) 100 15 e S EIL = Sl
DA
# R EHE 100 20 i S SR [ i)
EAL L o il 100 15 B 7 [P R I L
N 17
B R EHIE 100 20 RS 7 [P R T L
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Table.8 ik 10 4= DK ) WG 5% M OVEAE FR S 550 O e 7 B B S

e TR H 77 S PR ]
HE B2y ﬁ‘g + 4%
AR 10 10 ) =5 K ) BR FH
) RY =F L KT R Y
R Bt 2
KT HESH e 7 (L&) 12 CHRE
B ##t 10 10
y B KR E IR X v 7 ENICTH
SR TR 10 10 ; R

Table.9 VApk 13 427K 77 HRI e Mo OVUIEE FREF s 00 A PR 72 R A 21

FUFFH) | B —_——
AR (kW) (min) PR AA
A ZHE 100 10 RY = F LBk I RSt
K ) R 2 it HExy 7L (L&) |
B %% 100 10 TR
. ) SEERNHY Yy 7L
SR RS T 100 10| Sy
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Table.11 gk 10 45 OO fifi 5y MU (] O eI E s 2R

RRR 12 (%fﬁf%) BRI YL

Sq 7 4.0X 1017 4.5

D A7 4.3X 1017 4.8

N /3o 7 1.5X 1017 8.1
Table.12 Ak 13 4FFE D1 5 R R D R E G R
RRSR 12 (%fﬁf%) BRI YL

S /AT 4.3X1017 4.0

D/ A7 4.4X 1017 4.3

N <A 7 1.3X 1017 8.1

Table.13 % 10 423 D 7K 7 B &3 fii Mo OV ik

PR R A O R P I T 6 2R

- Ehp: .-
WS 2 TR BRI YL
(m 2-s51)
A R 5.3 X 1017 3.8
K ) FRE %A
B %4t 4.3 X 1017 4.6
Epesediel S 3.2X1017 3.6
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Table.14 V% 13 A2 DK ) FRETER A K& OVRGEE RS ER(H OO FRp I E it 5
) Eho) .
S AT R BRI YA
(m2-s1)
A FH 5.2 X 1017 3.9
7K ) PR RRA
B %4t 4.4%X1017 5.0
SR B R fi 3.5X1017 4.1
Table.15 H:T B — A3 D B — AFLAL OB PE 73 OB ME I E RS R
E R o S) EA AN i Y
(m2-s1) (m2-s 1) B K I UL
(<0.53eV) (0.53-10keV)
alJ A —X 10 cm 15cm - 15 cm 10 cm 15 cm
E N R O e N 1.7x10% | 2.0x10" — 9.0x10" 2.3 2.5
e R e N || 5.3 10" 6.5X10"2 — 3.2x10" 10.6 13.5
Moy — K 12 13
_ R — 3.6x10 — 2.2X1 — i
(4T 4 =2 74 0 115
Moy — K 2 12
_ R 1.1x1 2.1X1 — — . )
(B o4 =278 0 0 1.08 11
Table.16 fii Zh M~ VA B — AU OB - SR O R E
o P o R /B Ny AN 5
(m 2.5 1)
Boh M — K1 1.4 X 10" 2.3
A ' — R 1.3 x 10" 1.07
Table.17 E A~ A OB A ORI E R
Bop P - (m 2 -5 )
W g o | g S ) e
5cm 5cm 5cm 5cm
24 £ —
k IEP e 9.1x10" 9.0x10" — — —
E rh —
Fif“IIEP kT 2.9%x10"° 2.8x10" — —
E N R L
— N (B4 T 4| 7.4%x10" 6.3x10"7 6.0x10"7 6.2X10"2 6.3X10"2
= )
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Table.18 DOT3.5D A7 Vil 2 F M U 7= B A % Ovandi -3

B4 b R (I S S e Sl
0.53eV~ 10keV >10keV
(m2-s51) (m2-s1)
a U A — X 10 cm 15 cm 10 cm 15 cm
Hoh B — R I 8.9x10% | 9.0x10% | 2.6x10" | 2.7x10"
#Hoh M — RO 3.1x10" | 3.2x10" | 6.2x10° 6.2x10°
oo — R 13 13
- R — 2.2X10 — 9.5X 10
(B4 =v 7 F
2o o ' — K 13 13 13 13
- R 1.6X10 1.8X 10 1.0X10 1.1X10
(B4 794 =v 7 E
Table.19 45 PR3 i 0 45 PR o PR S 1)
JR4EH FE B R ]
AR B 5] S
R (kW) (min) IiZRAE
SRAF 200 20 \ \
B E B AL 212 Ni
it 5 P 5t 15 D47 200 20 . NifgzRs 0 21F, [\
HAME |2 C RS
N 147 200 20
A R 200 20 RY = F LBk IR
K ) BR SRR A A%+ 7L (L&) 12
B &t 200 20 TS
- RIEERARYy L
R 200 20 = C A
HpE - B — AR 3500 6 RF RR B L% i O s CRR B
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Table.20 45 BRI Eff O ol H M- A D B MERNE RS R

H5R s 6 O A PR
(mm) m *-s ')
+150 4.0X1016
S 0 5.9X 1016
-150 5.2X 1016
+150 3.4X1016
D Sq 7 0 5.2 X 1016
-150 4.9Xx1016
+225 4.7X1015
N A 0 9.6x 1015
-295 8.4X1015
+50 1.3X 1017
A % 0 1.1X1017
) 50 1.2X 1017
KT RS A +50 5.6X1016
B %&#tE 0 4.6X1016
-50 5.3 X1016
o e +20 5.9X 1016
SR PR R A -20 7.8X1016

Table.21 HMH7FE—AF%

D D e ad VR SR DR B SR

E— R T TR

(m2-s 1)

PP e — A5k | AP ETE— R 3.8X109
Bk — KT 5.3X108

St — K 4.0X 109

Table.22 i+ B — 5% B — L FLHULD B o~ SRR O E RS R

VNS S8
(Sv/h)
aJ A —X 10 cm 15 cm
Bk — R 1 3.27 3.41
Bop k- — R — 0.7
BA T E— K B 336
(B¢ o4 = 27 FH) '
AT — K 1.86 2.39
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H Vo RO R R

(Sv/h)
e o i | 0.152
E N e e i 0.439

Table.24 BIFEHN o~ MOHTIEE D A o~ MR OHERE

VNS T s
(mSv/h)

' —AaH 0 8136

} 2cm 3.42
.

A 4cm 1.69
~
A

= 6cm 1.56
=

8cm 1.34

Table.25 27 7 b AOHNIERE R

H H B B R iEF B FE—F | BAhEFE—F

E—K I I
e REN -2 m 2.5 ! 4.0X 10" 5.9%10" 1.5%X10"

SR W o~ R Sv/h 12.8 14.8 4.2

H Sv/h 0.52 0. 46 0.12

¥ Ja Sv/h 0. 09 0.19 0. 06
A i Sv/h 0.033 0. 061 0. 0087

B~ EH Sv/h 0.25 0.37 0. 05
7 | 48 Sv/h 0.16 0.17 0. 065
T & F s Sv/h 0. 0077 0.016 0. 0034
: i Sv/h 0. 0093 0. 0072 0. 0032
I I m 2+s ! 5.4X10" 1.1x10" 5.6x10°
= | i) m ?:s ! 1.6x10" 2.7%X10" 1.8%10°
B [T m Z-s !| 5 1x10° 3.3%X10° 8.2X10°
M )8 m 2-s ! 1.2Xx10" 1. 1x10" 2.6X%10°
+ 5B m ?+s ! 7.2X10° 8.0x10° 5.3x%10°
H eI m 2.5 ! 5.2X10° 8.3X%10° 2.1X10°
VEYES m s ! 6. 7X10° 7.5%10° 2.1X10°
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