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Measurement of Double-differential Neutron Emission Cross

238U, 232Th and 12C for 18 MeV Neutrons

Sections of
* % %
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Nobuo ITO , Kazuto MAEDA and Nachiro HIRAKAWA

Department of Physics
Tokai Research Establishment
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(Received March 2, 1991)

Double-differential neutron emission cross sections of 238U, 232Th

and 12C have been measured for 18-MeV incident neutrons using the
neutron time-of-flight technique and Tohoku University 4.5MV Dynamitron
accelerator as a pulsed neutron genmerator. 1In the experiment, energy
resolution of the spectrometer was improved by employing a newly
developed post—acceleration beam-chopper and by adjustment of timing
property of the neutron detector.

Measurements were made at laboratory angles between 30- and 145-
deg., and data were obtained for secondary neutrons between 0.8 and 18
MeV. In the data processing, a care was taken for the data correction
for the effects of parasitic neutrons associated with primary neutrons;
the correction proved to be of special importance in the present
measurement.

We compared the data obtained in the present experiment with the
evaluated data, JENDL-3 and ENDF/3-IV (B-V for 120), and discussed the
origin of the discrepancies. The anisotropy observed for secondary

238U a 232

neutrons from nd Th was found to be reproduced by Kalbach-

Mann systematics on the assumption of isotropy of fission neutrons.

This work was performed by Tohoku University under contract with
Japan Atomic Energy Research Institute.
#* Tohoku University
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The experimetal results fer C showed marked discrepancies concerning
the scattering cross sections and neutron spectrum in the continuum

regiomn.
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To. 1, DONBEO®., RITHE AT PVEVY VIR 0.2F575=120.44eVO T RN F— AT b
WICERL., 3, HOWMEZEMAZE, S5REELNEINTF—FNS

-3y, MU LACKTBERELORICBIBAEMES XY PV TR FAES . RU
RFICAT BEBOFRERE O TR

LB LU=
3.2 ISRy ISR

BT WIRBE LWV T TS5y Rk, Y T VEERDBROE (F2EFI-hvZ2RWE)
BECL O THRETED, "IV E NI LDOEAE. YU TP HESh 2 RAKRTERIED
HEHRENHD . ZOREEY Y IVELOBTECHEMTERD, JhaIEFEL LTPSITHRAL
%ntm?mu&é%mf5éﬁ\$%§®ﬁ%ﬁ@(mmw?mﬂﬁ%ﬁxﬂbbwtsmr
SR SHEERETAOT. FOAESIRITREANRY MV L THELFHEFOREE LR WiEE
(BNSE v 45 & WMHHE Y — 7 Of) OFHEDSRE Lz,
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3.3 MHzhR

FHHEOBET, MeVLL EDx V¥ —FH T8 31— R13]IC L BFTEfE. 2N T O
B Cl3es 2 Cf 0 R R T ORITEE X~ 7 M VEE L& > TEBRICRE L 2, KRV
¥ FOEE, PR THEFOHRBENE L. ZOFEEFETHRMT S I & HREEE
DETH D, RPHETRKOSNEBIEINF-—BOHRIR)F L v TN EZRVWEKR
L AHEAFHFREQOMEICL > TEREIN TN D, REMEOBELANEE LFHE L 2.

3.4 BTN A TR

I WNEROAZ S ZFEOEDIC, A)FEFROFEFAE. DT IVFTOARFET
HOWE, ) FEHEICLZZART bV - AESFFEOEH REOPHREZFMTH2LENH D,
CRBRTRTEBEERSERRTHH . HELL L3RI HFICRT RV ¥ — - AKHER
HHDZTLOHEEICLD., BEWRPDRIELFTAN I RSINTHIA 4] ZANEY I 2b—Y
aVICEDEMELE, COI— Kid, INSOENZNREICBRASINSREAFIKEFEINRS
kb (1deal Spectrum) & EFEICE Y 57 X% bl (Real Spectrun) % Ialb—h L. WH
OHTHBEGRRZS 22, Y3Ial—>a v IRBERTHRTF e Y IIVEEOHEERHICET S
F—Hr LTEME AT Y EH NS, DIOY I 2L —Y a VERPAESEREKEBICERS S
BIIR B EATVERVOT, YIal—ya IiTAVWRHEF IR FVT—F I,
"S5y OBE LA » Kalbach-Mann systematics ((REZM) 2o LIZERLET—%.
A REQOBEICIEFRFRERMEICENT —F 252 TWAHIENDL-3 EENDF/B-VER W=,

IHERE QBRI TFL Y. REF Y INOF —FZ I/ L TET A X 7RI X5 BT
HE[15] CISLNOREE CHENTHTH B, B8, ) OFRICXD, Vo T VETHEFT I
TYAMBELB T O IL, laonat 5OHFEI]ITERL =,

3.5 By TNEENY TSIV K

By W By 7T 5 Y ROREREY Y TIVBERG E FERET (F -7y MEB
FBHE P EST) CANEN G, AEOREE, 3 IHICRUVEFETHBELE.
RIS ENAFETET L ¥y P TRAENEPEFICL > TELB NV 7T T
kit EEREICRET S EBRTETH D, TORD. EBOEYFROI—FEAL, &
n6”$ﬁ%”¢ﬁ¥t;ofibéﬂﬁ¢ﬁ?2&7bw%ﬁﬁb\Mﬁéntxﬂﬁbwt
ﬁE%Mi%ﬁ&étotome%”¢E¥®§ax&7hwmmﬁzﬂabwmmﬁﬁmeﬁ
B, FOBMEREILRESY—OART US> THEET B, COMEGY Ialb—YaYy
FEND T — ¥ IRk ET BN, ERTERANY T EERLTWE I LS, WEFEICHE
NHAEEICE. 27 MVOMEBLFEEORBRICI > TBENTETH D, L. YTV,
FU?A@E@%E\”$ﬁ%”@ﬁ%@ﬁvﬁﬁ%yFﬁﬁ%t@%ﬁ12w¥—%ﬁﬁm¢
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MFZRT M VEIEEAYEANTHEI L EFALTRLEEEZF v 7T HILNTE S,

Fig. 8 lcy TWH A XRRe Y T IVEKENY 77 5 K284 Liz1deal Spectrumd
Real Spectrun MY 32l —Ya Y RUBLERROSROMETT, COBELHERRIE
Ideal Spectrum ¥ Real Spectrum MIETHX AN B,

4 ®H R & B K

AETIMBEE COFRESCL> TR Z_ERMANERT— ¥ %, FHEEZE L EBL, ]
HEMR D, 14HeVL EOAFHHTFICHT 2 - ENSGHMEROERT —Ydebod TL i<
238 p232Th|C A L AKBRER ¢ HIBEHETHHELRZT Y IR 520V, "2COBAIIHARSI M
EHOBEER0,1BEESNTED., 2RO OUBRIUBTH D, 4 4EHITFT LD,
120lcR T RERM, 2L LTHEOTF - ]Z2RCEELTWRE DI, RORREL D
HBHEL—HLTWAZ S, FEBROEZUHEIHERIND, |

B, ERMEY LT, BIMBREoMic, REZEOREN, ENERKEEREN | YT
Y4 ZHR, FEFEFAY ISy RICHTIHMERDINREZRIAATWS,

4.1,4 2B TEN TN L 2 ThO R RZFME L L& L. 433G TERSOFEFARY
MVEBEMGICDWTRET 5. 4 45T 2 COFRETT

4.1 233029 BEER

Figs. T~11 [Z238U DD DMIELETE 4 JENDL-3, ENDF/B-IVOFEE@ L & HITR T ATFICHE
BEERUCINSOIEBERICOWTHRET Y %,

1] ERTESIhEIARY MVEEERE Y —7 (GBHEE & EREEL~OFFRIEEEL2ET)
DAL E o B 2 RET, BT RN —(CED2 TALL LM B4 L5~ 15HeVORRE O R
MALICHETES,

SMeV LITFOEL 2 UF R0 KPS FIIARKEESEB RN F-—BHICATIEEALR
Multiple-chance Fission & TS Y (n,20), (I BEOHNATr—KRGIZEZHOES
2503, FRISH L, SHeVLL QT R PP DBNETAEER L, ~124eV 56
TIE30° N 5120° RET—REWEDER LTS, O, 14MeVICBIT 3T — 9 THER
cHBN(5], TR TPEBERORELCLZLAON%. B8, JOABKEFEDL 3~ 4tV O
BErxl¥—HlcsntbhdraNsRoh, FEROBSU] LD ELRVF-HEICETR
ATWBEZEIZERINE, bV EERTHB. SO &k, (0,2n), (0,3n) R
DAL BZTHF AT MVOABKEEZTE TS MR TES M, HOEFDOEEGPHK
AERAT N VOBRIET. OB EETY., TSR TILENSHS D,
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MFZRT NI EAEEFNTHA e AFHLTERYREZF v 7 THIENTE S,

Fig. 8 lcy TNH 4 XBRe Y T VEENY 77 5 F&EE Lz 1deal Spectrumd
Real Spectrum MY 3ol —YavRUBERROSEROMETRT, COBELHERRE
Ideal Spectrum & Real Spectrum METEHEZ 5N 35,

4. # R & B %

AECIREETOTFREES Lo TROEZERMFNERT — 5 %, FHEERE L LEEL, &
HEMZ 2, 14MeVL EOAHTHTFICHT 2 - EMSHABEORRT —Yi3EahbHTHEL
238 p232Th|z B LARBER L EBEETHET YIRS 520, P IOBEIIREABIE
EEOBEEER0,ITIPB/ESATED. TheLOEBIEETH D, 4. 4HICRT DI,
120lc T BEERM, 2K LTHAEOTF -5 4] 2R<BEHLTWAL LB, BOEBREEZ D
HBHEL—HLTWA IS, FEBOZUEIHREIND, |

BB, ERMEZEY LT, SESEoMic, MESHFEOREN, ENERREEN | YT
to XHR, FEREF AV I T Y RICHTIHMERDINREZRIAATWD,

4.1,4. 2@ TR BN L B ThO BB EZEMEE EE L, 438 TEhSOFHEFIRY
MVERESHEIIDNWTRET . 4 AT 2 COBRETT,

4.1 2330loM g AEER

Figs. 7~11 122380 DDDXDWIE RS T2 JENDL-3, ENDF/B-IVOFHEE L & HITF T, UTICE
BERRUTINSOEEERICONVWTRITT %,

1] ZRTHESARZARY MVITEEEE Y — 7 (GEMEE 2 ERERIAOFREREL 2ET)
DA FE - 8 AT, B RNVF—CRDP> TILL LB &5~ 15HeVOREEL D i
BALIZHETED,

EMeV L FORZ XN F—H o0 RIEFEABRKEENS R NF-NIIHATIEEALK
Multiple-chance Fission &4 L (n,20), (n,INBREOHRr—FRBICEDbOESE
Z6NB, FRICH L, SHeVA EDMEHT AT MUVEPRZDEWETAEERL, ~121eV 3T
TIE30 5120 OET—HEEWHL 2R LTINS, JOERIIL. 144eVicBiT3T — ¥ THER
caSN5], CHITHTFERRBORBICLELRoN%, 85, JOREKEFEDL I~V O
Bz E—FlcBLWTeshTradsRon, PEROBGSH]LDEIRVF—HEEICETR
ATWBILIZEEINADE, ChbliMeVOBE LA TH S, oI &k, (0,2n), (n,3n) KRG
OBABICE AT AR MVOREEKERETET 2 BN TEDIN, HOEKOEE P
SEIZARY N VOERIET, S L OHEE R EEITH., SHIRHTISLENHS S,
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2] ZERE L FEE & OIS W DD OBA TR D OMEENH 5N D A, EFHZENDF/B-1VAE

JENDL-3 Iz it ~AKRICAE R fH% 5 2 TH D £ DEL6~ 158V DERAS TRICAST WAL
HEOE S KE W LR F—HOEMHETOZZ UMV TRIELALED ENZP>2HD
53 12,3, COSAEKRET 2 RHIC, Tablel k¥ig.12{2(n, ) RIS (HI=16), (n,30) Kit
(NT=17) . 5 SRR (MT=18) B UHEAs R HERLEL (MT=91) IR d % APl B oo WrEn i il & 12T X
RINVEFLPFATET (BHEFIRT MVICRTHEFOSEEEZELTHD) o Tadle 1T
T BIFRPET R Y  DIE ST,

Table1 Comparison of 238]) data between JENDL-3 and ENDF/B-1V for 18MeV neutrons

F—% Ctot Oet Oin Ton T3n Twn.ty Vp
JENDL-3 6.051 3.218 © 0.5879 0.250 0.882 1.175  4.840
ENDF/B-1V 6.220 3.520  0.292 0.0 1.009 1.324 5.02b

Table 1 & D M MMEM TEMAZ \OLIEREELEERO. » TH B JENDL-3HFERIERE
MR CENDF/R-1V L b 285 ¢ KE W 5T, AT MV ETB LR TASNMEERZDT
NWBDE—BHRIZEDND, SNEEr UTINL-3 TR HELN IR R AL & i
HELT (MT=91) [CEF L THBD M oEEFREREAPETFOARY MV DHET ROV F— BRI E X
ENTWAC &, RU(M,30). (n,1)72 S BEREFHRBISON T & &5 RERPEFRY,
BINENC P I D e EZBND, IMVEEEOETXVF T, DBV TEETEFHD
RO rn{ MIRKEL BB LERLTVWS. F. 10MeVEIFOX~Y7 hIZFR LT (n,3n}
REHHETOZART DU REREERFR>TWB I EDaP 5,

3] EERE L FMEOLEICEWT, 5~ 15HeVO B TAEREAIENDL-3L hAGICRKENWZ &
:mato<a:@ﬁﬁﬁdﬂﬂ@%é&ﬁﬂ:hﬁ%ht%@f‘ﬂMhﬁtB%fﬁﬁ%%ﬁﬁﬁ.
¢ﬁ¥®x&7bwﬁ:%w¥~%t%$ﬁﬁﬁﬁﬁmﬂmbfm@m:tﬁﬁﬁ?&éoMw
JB-IV {F 2 IS4z 44 Pseudo-level ZRELTED. SARREISEWVERCAESREZS
TN, TRBO Pseudo-level OBRTIRARY MUEAN— LR TE ST, &LAREK
BHIrBWT HERIEL ERER > REEETLT VNS,

Fig, 12 LR 5N3 L5 (C. Ml HESFERERE DAY bV BET )N F 887

K%ifuéﬁ\:@ﬁﬁﬂ@%%ﬂﬁﬁmmfnmJM%MJMEEE%%T%M?E@T\
STEBERACIET B LS TANF A EED BRELEZBND, COREILLITR
BEroO—RErhRESh b0eBhNb,
. EERMEIL 1~6 MeVOREEICBWT H. ENDF/B-IVE N pte DNE CJENDL-3T W & o T
%. ORI ERETRBICHBND, LI~ LS I OBBETIERGR L (0,30) RIEC
YR TSHERITH D . RS b L TOIENDL-3 & ENDF/3- [V & (n, 3n) RS OB ER &
shEE X~ N VR UESRETER o (0,1) y EISEEM R v, OBVWICEXTEHDT, I0OK
S LW BIRD . ARBOLERITIENDL-3OEEZFHLTNDS LN A D,

_g_w
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4) BRERITBMUERE Y 7 ICELTEABCBWTHEEMEL DS REEROTWS, HiB
TBLS I 2CORRINEARCHMOERE & ITBEL—HLTWA 8. ZERELOMENERE &
E <\, EE{BENENDF/B-1VL b Coupled-Channel SHE TR S N 2 JENDL-3IZEWE L 25 T
NWBDIZEHBEEDR 3N, 1MeVUTOZ R VX —HEOERERICOWTERAZ,3ILEX
342, JENDL-3iC B 17 BB M RS HELMERIIARFE L F 2 oh, TOXEIE-T
BMMEV— B WTERBE LD ASVWTHEEE X605, BBIOT—F TIIPPIREE
BOBS CEERAESRECNT BHEEZT o TOWRVWEDHEEBROEROER L THILE
NH5, )

4.2 PN 9 KR

222 Th DANERER % JENDL-3. ENDF/B-IVOEEHfE & & HiCFigs. 13~15(R 9 (Z0BE bR
FHEAT DIEB I EE I TEERE P — 7 ICEERTWE) , F W EEOER = FERREC
FETHHMEF ZAT MV EFig IBIITT,

1] 232Thopi &y, 23%UICth L UG RS L/ SR L /b S WS, FOIDKITHENME, R D
2, PBUDBEICEMLTED, ABKERICBWTHERTS %, _

JENDL-3DTF — % iélx)b¥—iﬁ@ CBWTEREICPRZDEVWARY FVERESZATNS
ZeMBMB, BBIENDL-3iE14MeV T —~ & OBE (5] L ERk, 6~ 15MeV DEBTREMEICHAHI
HAETNESLS, BAATAREDOEER2>TNWEM, Thid JENL-3TA~Y MV ICEEEREE
MEZENTWRENEDTH D, JENDL-3{TiE~5HeVRl FOFEET(n,2n), (n,3n)HtEFICLSE
EONBBEDNHONDN, ERESERRIRT MVERLTED, INH3EDERELO
—HIPR O RELEE R S,

2] ENDF/B-IVOOEAE. 2AMICEREL ZRETRL. TOEI6~IMeVEEETRHIZAZT . ¥
DERO—DI1ZFig. 16D 54D B L5 (H FEAE L EERR IS T 2HMEFHIBREL T
WBIEITH D, 2UnBE L ERE. ERERERA L (0, ) RGICH §3HEF ORIV F—
SEIFREHTHH. COBEICI>TEREO—HLABRICHEEN IS,

3] ZB60°, 120 OEREITHEEMEL -2 ICBENT, N3 HAR—HERLTVWDM, 20
EEALL VL FO TR NF—FER TH LR 0~-0.84eV O¥MPRICBITIREVENCLET
EHEEZI LN, COEICELUTRIFEEROEROATCITEWHNRERE T, ) R EEIRED
HERNTT—Y2E2BT308EHEEL SND,

4.3 238y 232Thy " RHMETF 2R NV BE S

4.1, 4.2 iRz Xk L ERERIESE _REETONE BT ER LTS, &
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TENF-RETFOHEFTEICENT, EETEFOIRY MVEROAZSTAEKEELE
ERZeHHEHEINTED., SBOFETCERTEZILHLETHS S,

Tt EEEEEMEHEH TR TFOAEAEICONT, RRER L albach[18] KT Kalbach
& Mann [19] Dsystematics |2 KB EME OEEZRT, JH 5DsystematicsidFRENTH
ERYENERL2ETIDITITEIRVY., ELORGOBE ICERER LRNE CHE LUEAY
BREFNVELTERTH 2. STRICLEZHEE (BEICIENulti-step Direct) BIERSOE G
. dMeVOB S L EREIC(2,3), ERTCIFSNEAERS XY MU% Exciton [20], Cascade
[21] EFNVRCBSEIHETOIAT MVOEREDETIA v T3 LICX> THREL R,
BB FO AT M VICIGIENL-30F =2 2R, FHAHERELE,

ARZ MDD TA4 v b EARSFEORERETN TN FIES. 17,1812R7,

Fig. 17 mT £330, AT MO T 4w M 2 ThoBs. EREZPRDRACHERL
TNBA. UDESITIE ~BNeVLl LOMBTHERIS KRB CHB. J OERMIELMYT— ¥ DB
Sl ETFRONELODT. BARPHFOFSINS V2 RThORE ICHBNRWEADNE SO
TWAZLEEETSE, ('), (n,2nf) Ry Rz EMBENEETIHIHTEFOAN
2R VBSEYICEE I TOWARWTRENNE 2 505, FEMICIE Ddresden © LANL [TBITZET
BE[7,8] RELHBLSSICRETILNENE S, 28, JOT74 v MIESTEISE. T
TRt ES BT R VX —SEEOE S LT BHBRICIEE A EREERIES W,

Fig. 18 OOFEES X b EEREESEIT. 229U, 2%2Th MHEOBE & b RPEFOIEEFFEILL4
MeVDIS 4 v [ #E(2,3]. Kalbach-Mann systematics &> TR EHRENZILHMFHNS (20
grzany gMeV LA E U CRTEARRIER S 21005 (RELZBETHED SR NLY, RLRNV
¥ SR TSR F OB SNE L FOANRY L& AR ORR R DRI
ERNE VL) o« COMEELEESRHEDOTERKOBAUILEIFAZRIITLIHOT, 4.1,
4.2 TR EEEFEISET Z L F—IICRATWEZ L LEELTWS L EX 5N, Dk
VIERARMEOBEEOBSICOVWT DR ETL., RETILEINHS.

4.4 120 [T RER

L2 C DD DEEE A Figs. 19~ 24[JENDL-3. ENDF/B-VOORREifEL L HICT T, FEHRENE
MO WTHIE[4) R U Thunn 5 OEER{E[10] £ OLEEFig. 25I0TT o

IbS & M EIROERERIT. S LTHEOERRERBRULTWD, BABENERIE
Thumm &0OF — & R UBRENE X 201sson 5ORBRNT]E HR—HL TN,

LCDEAE. BUHETHBEDTIVF — - AEMEEMIEEIH . AT MV OAEKREFE
ML DEREICHBN TN Do JENDL-3, ENDF/B-VOFHIEEDEIIIE, F2 Ly (Q=-7.76MeV)
(0,03 )} R ICRE S BT ONERYE X7 MVIZBWTREZBWISH S, puibsAashu el
BY L T. ONDF/B-Vi% Pseudo-level®ZHWT AT PV DI FVF— - AEFEREZERE L, JENDL
4@%@%%ﬁ@ﬁ%%247bw&%ifu5MWMA®¥~9m%§§%TZN7bw&%
3 72 JENDL-3172 FLIBT Q3@ b~ BRERIOESWTRWAM, MAALEATATERRESR
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ZRLTWA,
SEOEBEE L., BIRRAER (Q=-4.43MeV) DEMH AAICBWT., FizB2RE%M

(G=-7.664eV) OEMLHENICHFHEOERIDET LA, ThidREEY 27 L ORE 776
MEELEIEICEDE—IRIOAMN L DR RO TEENREREE XS,

(1} WIELARFEY A+ 3 MO URITRBREIZAY hoA—F—Z R, MESHEE - BMFR EDiRE
ICEE 2300, 2°2Th BUF '3C 18MeVAEMEF AR ICHEDS ZIRPHEFI~Y PV OFEZITW,
CEMSWIET -y 28R, ERICBOL T, # L < Post-Acceleration Chopper % FHiy,
FHEFREBOYA IV TEEARETEIILICLD, TXVF—FFEORLEM S,

(2) SEERFER % JENDL-3, ENDF/B-IVODEEME /2 & b8 URRE 21T - 72,

1] 2330mBE. JENL-3DT— Y FEI AN F—B T HAIERR L EBORE L -H LT A
5~ 15Me VDR Tld 14deVT — ¥ OEG & BERERKIZ/NE L, FOERERE UTIENL-3(cB T
LB EEL R F O AR M BSEYI TR WS BT 5 N B,

2] PThEaid, JENDL-3dEERR L 2RISR 2 —BeR LD, ERERICRoh 2 H
FEF ORTAEIHEETIE S X ShTWRWED, FHAALBAAOHREFIRY NUTHE
MEDDERZELTNS, TOIEEPIOBFICHLTIRE S,

31 2°80, 22Th MEBRERICHASN I ZRKPHFOEESFHL. BoEPHEF(ZIENDL-30 X~
RN EBWNEFOQOZ M E{NE TS & Kalbach-Mann systematics [Xk - THHIMLE, =L,
BT EFOCIRNF - IR PVERCEL TE, SSIRFOLERHD EF2 N5,

4] 2CoMMEERIL. LATOR 2 QHESERE T ORRES LI ERBEOERE L RNW—]%ET
U 7eo MM IESEM I B ELIET RS & @R PP X7 M IVICBWTEBEE DR D OZERERL
SEOBENRBELEZ oND, "PIOHEART MVOARKEEOZEZ, 2220, 22ThoH
LI SITKEN,
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Z2TRLTWS,
SEOERER T, BIFEERG (Q=-4.43MeV)DEFMHHICB VT, TR0l

(Q=-7.684eV) OEMEERICFHEOERIDETL RN, INITRERS X7 L OEM S FRiE
MEL LSO E—7HOa8M X OB/ >0 TEENREEE XS,

(1} BEAEY S+ I boUyRITBHAZARY hoA—F—2 A, MEFZHEE - BHEEL CORE
[CEER 298], 32Th Rf '2C D 18MeVHHEF AR IZHES ZIREHETF IR MVOHIEET .
CEMAEmRET -y 58, ERIIBWTIE. H L < Post-Acceleration Chopper # FHiy.

FHEFREBOY A IV TREERETAILICLD.,. TXNVF-BEOR 2K o=,

(2) SEEREGER % JENDL-3, ENDF/B-IVOOGHfiifE & & & e URET 217 5 7=,

1] 223U mBS. JENL-3DTF— P IFEINF—BCHAIERR L EBOR LT 50
5~ 15MeVOFEE Tid 14eV T —~ Y OBFG L EEXKBINE L, ZOERERE UTIENDL-3IcB 1T
B EmIEEEREEL RS F ORI MBI TR NS BB TSN 3B,

2] 222ThiE &1L, JENDL-3IHIER R &M CRER-RERLEN, EBRERICA oh A
BHET ORI AENEEE CEE L ShTWEWEY., WHFREEBEAAOEMHT X~Y NV T
MEOOEERZELTNS, ZOZ LIRSS TIEE S,

3] 2380, 2%2Th MERFERICHAOSN I RPN FOIESEHFHL. HFEPHEF(CIENDL-3ID R~}
2 M ERWEOSZFEE{RET A & Kalhach-Mann systematics [C&-» THIEZhB, =FL.

BaEAEFOTRNF -7 M BRICIELTE, S5ERFOULENHEEZ LN,

4] "PCOMEERIT, UAi0R2 OHESR R FOEZBFORSHEHOER L RO—B%ER
Ueo RS IZIEIERELETIOR & e T AR MVIEBWTEBEE RO OERERL
SEROWUENLELEZ 5NDE, COBE AT MVOABKELOREIL, 2%, 2ThoH
AEDIBITKREN,
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