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Measurements of Prompt Fission Neutron Spectra and

Double-differential Neutron Inelastic-scattering
Cross Sections for 238U and 232Th

1 Mamoru BABA*, Hidetaka WAKABAYASHI**,.Nobuo ITOH*
Kazuto MAEDA" and Naohiro HIRAKAWA

Department of Physics
5 Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Receivéd September 13, 1989)

This report presents the summary of experimental studies of prompt
fission neutron spectra and double-differential nentron inelastic-
scattering cross. sections of 238U and 232Th.

The experiments were performed at Tohoku University Fast Neutron
Laboratory employing a time-of-flight technique and a Dynamitron
accelerator as the pulsed neutron generator. From the experiments, we
obtained the following data for both nuclei;

1. prompt fission neutron spectrum for 2 MeV neutrons,

2. double-differential neutron inelastic-scattering cross sections

for 1.2, 2.0, 4.2, 6.1 and 14.1 MeV incident neutrons.

Both in experiments and data processing, cares were taken to obtain
reliable data by avoiding systematic uncertainty.

The experimental data were compared with those by other experiments,
evaluations and model calculations. Through the data comparison, some

fundamental problems were found in the experiments by previous authors

This work was performed by Tohoku University under contract with
Japan Atomic Energy Research Institute.
* Tohoku University

%% Nomura Research Institute
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and the evaluations. The present data will provide useful data base for
refinement of the evaluated data and theoretical models.

Keywords : 238U, 232

Inelastic-scattering, Double-differential, Time-of-flight, 1.2

Th, Fission Spectrum, Neutron Emission Spectrum,

-~ 14 MeV, Dynamitron, Data Comparison, Evaluated Data, Model

Calculation
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ENTm — 252 TVW5E, ZOTm@fHIZ, Howerton—Dovas@ORiT L - THRB I 3T
HBJTCTFRT LI, AEROBERCORR LA Tm OfEELEDEL—HLTVES, -
T, JENDL-3TOZORENETm EREIKY s A VL EDRE (F-7HDFRE) Itk
STHEULEEDPT LELOLDTHBLEEZLZ008EFEUTHS,

ENDF ./ B-NofEdAZERC,EOEL,

(3) EHFHFFoF—, BRI HROBF

BOAEAAT b D0THR, FEPETFI AT —Ef o3 Maxwell 88 Tm & RS
T v, EORFHIR DT, Terrell'™ KU Howerton— Doyas®® MR ICR T ELBBIE R
ZENTED, EF— &M EToAL HNLATH S,

Tm=0.75+ 0.645 (1 + v,(E))'2 ( Terrell)
E =0.997+0.125 » 7 ,(E) ER T
=0.353+0.510 (1 + v ,(E)N'? ( Doyas — Howerton)

_8_
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Vol 1 ~2%BETHONTVWEDT, JENDL-3TOfAEA, ZOoXhoF
HEN3E, TmA2EBI L2 HET S,
WBE OKBRIER, Maxwell, Watt A% DO THIBTTRD 72 Tm, A, BOMEH 5,

E=3,2 +«Tm {(Maxwell 27
=A (3/2+A--B/4) (Watt9 )
ko kRdB,

FIAE T X o —

U—-238: E=183+0.02MeV (EEE, Maxwell 57)
1.97 + 0.05 Me V (EER{H, Watt® )
1.97 MeV (Terrell ® )

Th—232: E =186+ 0.02MeV (EE{E, Maxwell 3)
1.92+ 0.05 MeV (EEH, WattoH)
1.895 MeV { Terrell ® &)

COFEREID, Watt7 4« v P XBADBEDEMEL LB E, U~ 238088, WattD 7
ERELTKDLLER Terrell oRicE 5 FRIEE I —KTIBEBbr 5B,

Th—-2320B&6HEE LTHEETH D, TerrelldRNIC & A, Watt Sl kX 2 EE
BEOLTLREDTHIEB—HB L EVZ B,

Maxwell & &

U~ 238 : Tm=126+0.01MeV (S B fH)

1.31 MeV { Howerton— Doyas ® &)
Th—232 : Tm=124+ 0.01 MeV (FHER{D

1.265 MeV (Howerton— Doyas @ 2.)

ZofRicknE, TmOEBEE Howerton— Doyas® H 1K £ 2 FHIE 3 Th— 2320841t
LEBREET—HLTVEY, U-2B0BaKE42%0ENH5N5, U-—- 2380 Tm ic
My o MOERMRIAERERIGEVWC S, FHLEICS20 T, Watt9H A KE T 11id Terrell
DRDFRE—HT A LELEDLS, THERIB, R~ briEMaxwel I TEHS L LK
MEVNSLILDICHNbDEHRTE B,
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3. FERPEBUEL —E M Wity

31 |E

U3y, P Y LOBEE, BREPHFOLAAF -7 b, BA%EO LE NI arrE— k
DEVHEBTEHFEEEHEEPUYE T D8I ToERGbE LW S, FMHHEIPHTFOR
N7 bl B I00keV SHETREENY FOREXRET, AfflzsvF-0LF LT, Sk
HREMPERENDOFEHREIC L ->TLEY . FRTHBRILLSITERSN Y FA VN —0DRF
EBICELTRIEHEHESLEVEE LN > TOL0IEX L, SEREN @RS B L TEFEM
B, EREMIKBTSIECECHERICRKEVOBHKTH 5.

EPFETIE, 1.2, 2.0, 4.2, 6.1MeVERF14.1MeV OAFPHFTFAF—LE OTH
fFEMAWEBEORHNTRAEZTO, EMEMELTEF AR b vz Z Vv F—IRFEE
FaD, BIUESHEEMEEEL NV EEZ 27 P LicEHT 2. 1.2, 20Me VO AR
ANE-TI, BELUSLVORMENSETH H05, 4.2, 6.1MeV TRERNHTFICE 32 ~
Z b, BIR14AIMeVIRBDEERBEAHEAZEL ARy — FPEBRURFHAR L 5hEF
&mﬁiﬁm&méae.%ﬂ%h@k%l$W¥—K%ﬁ%ﬁ¢ﬁ¥Z&9hwﬁ¥@én59
X5, BxinFEF— (En> TMeV)fBIE O _F Mo W& 7 — # (2 Multiple - channce fission
CEBHYEFRRZ P LOFHAEST D, BRHPHET A2 v AL TLEATHE L L
EZHNB

Bohk EEANERF -5 L, TASHSHBSNMSNER, 2EMEBEYER.
EEDHFEESLSCHOOTHAECREOERMB L OLBRBF TS,

32 EBRAE

PHF_EHONERER, HARAH P OB ENAAERETH T 2 <7 b L ERITRRE
AHOCTHET A EEL-»THLNE, ZRRAETR, ZRPEFL2ECHILD AT P
OBEXEAPICT B0, +OBIAVF-DEED S/ NILAEEAIS5EEL 2.

LREF— s MBOHEOTEORARR < F VOBELEAGICALTS 52, 1D
POBTEREAMA, RBFORALEN - .

EBRABZRIEANARESH A7 P VRIECHEGEFA U TH M, RITHEAE b mai#kIciE
Flzrr¥F—aRgEoR EEr K -7, (ZNEBETEFONBPELIRTETLOR LI
BN YHEEEE D, ) COBE, 7V a )X —sA2EEL, 7Y A -Ya vrEEfbli,
(Fig.1 88)

Fh, ARfHEFIALVF-LkD, FHTROBHOCRBELNEBREGLELLIOT, Ui
R LI T ANF R U ERES LT -7 QB EEERA L 2.

TR RIKEORIBMERAEREL L TREL. T, FIxFLYyEHL
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THKEZELLOBEDTHEFREDOBE 1T - /o

1) thFE

EBCHWPHETEEZOEME A Table 2icE &5,

HHEFOLTRLF —GE, BADOLNLELSMTEICERITELLOTHLEY, FoRLHE
BEEBHATAICRTREELOND,

2 w7

BELly v 7l LT, BIETHRALYS v & v aDfic, BTEEOKBNELBRHDED
REOLBICEIIFLY (1emBTEX 3 2emk, TR 1L5ecmBXSemEk) & -—F v
(1cmZEX32cmE, 43 1L.5ecmBX5mE) &AL, ThoBs -7y b5 0°
(14.1MeVTIF 975°) HER2emE B 15ecm OAIBEIHAH D T, BEREFIKL - TRBEIT

’37‘:0

@) i THRES

i FRHEE, B 2RO n — 7 HFHEBEENBLAZNE213 Y FL -5 TH5B,
UMeVOREiCE VT, FIEERACI0mEXM4mBONE 213 v v F b — 4 £ fe,
MeVA B TRBHEHBE IR LIP3 A VF-—RRECEFHAEZS LD, 27 EX5” O
NEZ213ic&ZE L. CORHBHBOESL, BHGBELESORTEUHERADOILHOEBRLI
SNTVE, BREBROENL T2 0.3MVTHSBH, 1.2, 20MVOREDEAEE, Ch
0.1 MVETTY, BEREOEAER -7,

M == —BHRE, AIERYRFL
o, MITEMOEEKE LV SHEO U Y V& LluseclCEE L 7L R, BIE
DEEEE-LSAILTH S,

3.3 —EMAaNEEONE

#IED Run Table® Table 3 iT/RT . EBICE O TIEZHEFIT0° (14.1MeV DIFE I 97.5°)F
MicknT, FEhEFOoR<7 rvA#HIEL, dEFIILF-LZ0B, RUHFEFE O
DR EEFERL K

CEMAWEROMER. v Y, FUTLDF YT NES I — A YIRDOVTRAIITL,
W~4EOHIFAATR RNV ZF Ly EA-—RritdTRUELIT 7,

HAZ =y bEHOKL2, 6.1MeV TORHETIE, ERKEVNRAEKFZCESHLZHAE
(F279 MEIE) Wk -T, FEFHFIKLENy 277 v FEERITICHMEL 2.

Ti—T4# -4y FOBEGRAFCUESAFARELROT, FEGFHTOEBEZRICE~NLHE
KE->TFHMLA. WAPRETORRI PAVF- S B COFROANT -4 L L THHENLGD
TH b,
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E— s ZOBRDELABER IMHz, SFEHER L 5 ~ 2.5 # ADRERNKT, —RDRERRE
1.5 ~3RMBETHIM, LOBEGLAERONBREXELFFEFTICRIFTH -1,

3.4 F-YAUELWIE

HESHNARITEHMA I PAEEYIEI0~200keV D T ANWF—ARY P CEBRL, &
BMoWEEEERT S, TOBLUTOMBRIHTAIMELIT-72. COBE, BLOoH3 K
YT HARPH T2 F-ZDECEEBICH 570, Ny 273 v Fid, BIEOKRDM
FARI PNVHIEOBEELD SR EBDICRELRD, YT A XBRGIOEHE L LD E
5,

(1) Ny 273 F

F T NUREELITOERS EY v TS RICE S S ORFIE LRI, ¥ -4 ity
BART bwE v alikarELI Il LitETHRETES,

Fhlifi, BhHTEInsFEFHF LY &y FTRIELIO TR S Y ¥ 7V AR
TAEFUFILLB Ny 777V FOBEFLETHS. FEPEFTESY -7 v P HELTE-F D
EHEARFPHEF AT P oKD, Q% v T Arv A XHROMETEICE D 25 THRIE
AfT-7re 141MeVOBEICIE, BEKSOERNSFHMEIRELOT, Ersaraitiic
LD RDI, :

4.2, 6.1 MeVO d—DFMFOBEEIRS — 7 v P EELEKS B O — flE-FIR ORI
BN EELONE—DT, AT Y FORETF - 9L LEFEPUHTOFMEDHTT T
H e

@) YTy R S

COBSRWEBOBRNESEELSOT a) PHFEROFESFLE, ¥ Y 7R TO ASH
BFHEBR, O)ZERIOYRLHBCHM T 20EVEH 2. CNODOEANEHRR, v
FANODEERACLEY Sab -V VICK ORI L. CORRETE, Tis OMRPT N
BIRBHENENEZR7 PV EEBEZEHONILANZ P VETREL, EDHTHIERAR
EBZE, LOEE, FEDPETEs 7y PRAEFUHFDARZ bV HANLTEL LT,
WHEHE-F2 7 b vicB A58 bERBICHMmT 5.

YIialb—-vYavitAUWAEE T -¥ &L TR IENDL-3TA R /e YIal—¥a YOFRHRE
DART PVERSHERRERNECENLNSGE2E, EYURHERZTVHELVOT, A7 —
S ANETAHIEBLBELNE, 141, 6.2, 42MeVREFOBARERMELXSELICDDXT
- &2FR L, FEAEIT- .. o - o :

FNVxFLry, A-FvoBEsE, FA4AR7EUCLIZBTNTHETHRTE S,

L, a)O$Rickd, 95 v, pYILEBNVLF LYy 7w TREFIVL YRR
155 DS T, Haounat 5 DHIC L~ THEEL 72,
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B3 BAIRTHET

CEMAMEB IO EFERIFAR AR IESICR, EFRE L SESH I T EELS
CRHENE L, 22Tk, JENDL-3TOMAE R~ b, BORNEE., NEPEF
BERG, SHAHFEARELTELI 22T FIETRLALSK, JENDL-3T®
AR MPAVBEBERLIDELL—BL T L2000 TRAVD, BEoHEHEENEPE TR
B1~2%0BETHNOATED, SR DEFEEIFEERELPE FICHXTHESE D
HODT, COBBRSUBESELLZLRNTVWEELA NS,

3.0 WRLEER

FiIEiE COFRFICLD, BERNR _HEMSWEME (DDX) 74 %XKD, 75 LK%
To&dkic, thoLDBERSR < b, BOoWRBLEEEN L. ARES A X2 b
VEDDXF -4 2BLREEML, FNAIRVF-BRAEESTEL LiICk > TR,
U5 Y, PN ILAELBVWKTHAALHICIOERBRICHESBEZAMBIRLSH L, 14MeV 77—
FRoDOTIE, BB EFORAE 24 % Kalbach- Mann ' & U Kalbach®' iZ & % systematics
iKh EDKHBEELERL .

W, Fos0BEELLTR, HiEE0flic, BHXNEOEBIEELZS %, v Ty 4 X
HEOBMIEBDONB L ELZRIAATH S,

FRERBIZEOTIZU~— 238, Th—232&&E1(2%), HF247), F3(67) BEEM,
BUHELE - 7D 5RBSATVREVOT, TASEZFLHTHEL, BEREL S V- TEF
ST Lkicd b, FERRILICBALTHE/KRTH L.

FHEALT -7 OB TR, JENDL-3THLIUENDF / B-1VANRET S,

(1) U- 238

C Figl0~24ic U — 2380 DD X RUBHE W HBEELFMMA L& iCRd, HBDDXIC
%LTE%%&T%%@wﬁﬁr—ﬁmMMw(%%)uﬂfuﬁﬁtbmw

A) 1.2, 2.0MeVF— 4% (Fig.10~12]

COIANE-DF— 5T, @MERE 7 v — 7L & BRFEESE#HEILIC X 5EEN,
~ 700keV TP~ 1200 ke VI D EMIERIC & » THEAIN TV 5 BHEHIL 7 v - TEA
TEHAEEEHERBLALRONIE L, 22.0MV D F— 4 TiX, EaRgd Fick 38N
HARYZ D AHHUEBEE -7 L0 @2 A 0F-HCE TRV TV E2D B bbb, 1.2 MeV
TRIOFFRIBLALL N,

1.2MeVF — 4 DEGICE, MFFEERICHBL > 2RREUL, ERELO B LRI
THd. LdL, 2MVIKH 5 &FMERICEOCEALN, THENLEBEOEOASL
BaoTwde, JENDL -3 T@E700, 1200keV/ v =DV TERBELDLLDREL,
WL OEVEMLTOLEERKS THNSEENL > T B,

Fig.l2ic 700keV 7o —7OWER LS8 L & RAMOFERBE L LicRd . EREREA
E{ LYV TRVAY, BUTENDF,  B~1Vic#id, JENDL-3TX0EH%i

_'18_
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DINSTBBETH 5.
B) 4.2, 6.1MeVF—#% [Fig.13~17)

DT RMF—TE, 20MeVTOMAIMLBIDBEFECL >TE, T40bbL, BHEIEL
T, EREaPREAEELED, BURILZ V- 7RATE, 700~1200keV 00— 7T
LANSHBEMNRONSBLFHDIEHL, JENDL -3 TTRT00~ 1200keVS v — 7
KB L THEECLRISUENPSAONTV S, BREARBSTRERMHIDOEL > T/HhE L,
ENDF/ B—-IVTWRJENDL-3TELHOEAELL->THD, FEBRE I HFMME
OHEREEEE > T b,

Fig.15iTid, 6MeVIZB U 32 _RPHEFOHELSMETT. EBMERXZJENDL-3T®
BHEIORIOBKREL, DETOHEASTIIELASEANTHE LB b,

., CoERETHFIE, Figloiimdt e, BRARI P

NE)= C+*E -« Exp (-E/T) (E:H¥Fxis¥, T; BEERE)

KE->TELL{BHBREINRTVWE, GIETH, HSE6BEXRMERER IMeVUTE2BREE AL
—ETCHADTAENNERLELDNDG, ) CDT7 49 FPORDIEEREEOHKERE
Fig1Ticfh o BB E & ic/Rd . AR RIS Batchelor® @ 4 MeV KB A2 EEEF KL T
VWA,

C) 141MeVF—% [(Fig.18~21)

UMeVTOREREEZPEI AETD Shen Hick AHREF— 45 LHE L Fig18iC/,R T,
Shen S5DF—% B 2M VR ELDOBEBOATHEH, AXREDO—FBBME, 27 b
EREbicEFICL L,

chicxl, JENDL—-3TOfIR, 5 ~2MVOBHETELINS . THRATFE
AREEBELCOBVERTSS I,

Pseudo —level TCOMEAXEBE L TWAHENDF,/B— 1V (LLNL ® Kammerdiener
DF—7H¥icbEFCERDLNDE) BAATHIDTHEBEEEL THELTH ORI ERE
AHEALTVWEENA S,

Fig.18, 19 bbb b L5, AT A VF —214MeVIC# A LR FHEFIIBE TS
FHEER LTV 5,

C OEM BT DAE S %A% Katbach-Mann (K —M) & U Kalbach iZ & 5 systematics (T
T A EEE KL, COHFETHENLMSD (Multi-step direct ) RUMS C (Multi -
step compound) EHE OMEMAEMEIZ, MS D% Exciton %%, MS C% LeCouter- Lang
@ Cascade Emission 2 <2 P WP TEML, BHoRIEFEEZLSIVAAERES A2 b
WET 4y b BT EILE - TR

L7 4w P EADTHOKEE Fig20, 2100 RT. RBICKBE AT P i34~ 6 MeVO R
ZRECOBBENEFATISHEREINTV S, #-T, EILOMSC, MSDORERE
MAGEP E VAL D . |

HEIN-ABESTRzALFRELCEEELEGIRK —M systematics T KY

Kalbach systematics & D EHVAEIAEERL TS, T, BAHBAILL Zr $TOXK



JAERI-M 89-143

BRIV TIT-- BT OBELEHOCHAETHL L EhFEHEN S, §1ibb5, Al~
Zr O4, K—M systematics R EXZ2EDMEAI LA EHE ST F5EHEERL, BEL® b
GRS ER 21T » T 5, Kalbach systematics (3T ORBAAFXET LI EHH8HELT
BEEINLEOTHY, Al~Zr KHLTHEHBVWERAE5AL S, Bdo X H>imaRPHE-f
BU—2380~1 /5 LpHTh-23205&6bREKTHL. K-T, ZOHERE, BOH
B FORKVICERNT 5EE3ELiI{, MSD, MSCOEREN+*ZHECHETT HME
BHH D,

D) @i Eliimbs, SRR EME (Fig22~24)

FROZEMAWEBE LD, MV TO2FHERIMDE 2RO S EREE
W L. (UMVORARIOL ) uMBLRBRERETS 5. )

BUHE V- TCEEATOIHE L2 IBEENOKEOERIEC I ST a3 - Fitd b
A F ey aNEOHBRE - TKD, ERERCMAI. COLEDREEFTLRT V¥
WEHy TN v TR —4 iz Haonat 5V KE-THREEN- LD TH L. COFEHRE
EREZOEKA Fig22ikA L THL . st BEREEREL LIV —HERL TV S,
JENDL 3T THRIBAETEMHOONTLEH, FELXv~DiRESHIZECEALN
56500, W« FFEHHEIALOBILIE 2V THFIgBERTLHIREBEFREL L
Tb,

LI EREHEMEDE & ESRKD O E % Table 4 £ Fig24itind . DDXDOERL S Tl
SNABEY, EFREISFEEEHIFERCE Y THFMBEOLHMNAEETH D, EiEilks
KoDWTIHJENDL -3 T&D30%aEKRKELENDF/B-IVXO/NSHDETH S,
iz 77§ Batchelor? DO 2%, 4%, 6" 2T EDTHAH, IThEFEELAEL
THAMVUATRAEHREESGDH V., WHD 7~ 73, EEERIELYEREICTHE VT 3 MeV
EAMVOH TAHREBDERLTEBY, 7-/DORBFLCH—RHLABVABSALONL T E
ZEBLTEL . ‘

{2). Th—232

Th— 232 DR ERE% Fig. 25~32iTR 9
A, 2,4, 6MeVIC#HE T A5 Th—2320 B EHRE, DFioR4OERME? LBK, EEL S
E—HLTHEY, EROBREUYEIBHFTH 5.

Th— 232 AN U—- 238 SEUL T &b FEINELDIK, TODDXESE
BWTbLREOBESER S, B8, Th— 232086, EARTHTFOESHRIIBID IV
fodh, FEMEEELIC S AWEN L VIR CETE s 0.

A) 1.2, 2.1 MeVF—4% (Fig.25, 26)

U—23808aLEHE, HHRIZ V-7, 700keV XU 1200keV 7 v — 7 OHBELH S
o, ot Fick 2ERERDER,. U-238058X0BERIC/NSKEDITE TS,
7, BERILI V- THUADHEASTIABERFERRBLALHA SN L,

ERERIZL 2MVF— 4 DESE, JENDL-3TEE—HLTWBED, 2MeViTi
ZeT00keV 70— FIEVWTRIBIZNSHD, FrRBzavF—HTREDOMBENL L,
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27, 47, CCOoBMEREET S -HIEEFEEPNDS. ENDF /B I ViiEZEAR
DODHRAEZEZEEL TN D, COBMTRNEMEEN TS,

2MeVF— 5 DEEFNLF— %ﬁf%ﬁﬁ{ﬁﬂiﬁﬁﬁﬁﬁ PRV BUSIIREBOENL T3
OMBEIRD2<., ‘

B) 4.2, 6.1 MeVF % (Fig.27, 28)"

LOIFNF—-T, BB EEREL Y v — 7O 700 —1200keV BT iT £ B /N X 7 fE s
THROERBEAEEFENEN D, AESHIKBOT, ESFERIMEHRE S V- 7UA TR
Ronfio, ;

700 —1200keV 7 v — 7OHRBEZ, JENDL-3TED &MU /NEBEEIL->TY
5o ENDF /B~ 1VIXLTIH, FiZ~2MVETORBERELIZHID, 100%LFX
FW, ENDF/B—-1ViZB0TR, BESNY FOEEBBROANL LT, EEEEMON
HEZbANEMLTVE2EELZOND, ,

L BERS T, ERECHAGHEEL DE T/ 0B, BRicsuvTirE—FHL T

5., INbU—-280FELEREHEETS 3. '

C) 141MeVF—# (Fig.29, 30) : _
-1uMmeDXMU—2%HﬁKﬁwmﬁ@%FT %@ﬁ%ﬁFng;OW%mé
P (I

ENDFE/B—-1VH4 MV LEDOFHRTHRBRMBE L 0BIFIT/NE O DL, JENDL
—3TOBRERMNVYEEROERICLOLLORESATROIPEROBIAE L,
JENDL-S3TTEREIHTOAESABER LU TV LD, XBRHELOTHEHA
BiLlksTEELTVAY, BEANCRINEERSOBEROMBEEEZL LN

EREPUTOAEANEU - 238 0HE LHBTIFETHITL, K-=M, Kt Kalbach
.systematics & DHEET-7ce 227 P EAESHOTEFSRE Fig 31, 32iKmdt. T
ODHEEGEOAESNITLANZ PVEZBEINTEY, AFESHEIK M systematics 1B <
BIRREN STV E, Th-23208413, U-238 th~<Eo&dHFosasl /53
ETHLDT, ZDELFERESAHPSORBLIFT ANV EEIONE. KT,
U— 238 &LEIBRICEEBRMMWK —~ M systematicsiC X - THBRsN S & E, MSCEMSD
OB L TR ICRBRIAVLLETHEHIAY, IhooBEOFERHE T FADER
DFEIDROBARER ODCLETEBLTWEEEL SN,

BRHEEDLVEROESLOLBRIVLETES.
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L0F & W

(1) U—238 & Th—232 oFEPHFARIKELLIKBIHEFAXT P VDRIEETL,

D 2MeVieBY MO GHET 2PN
) 12204261M&MﬂfK%H%#ﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁ®7 5 &1,

(2) %ﬁmﬁwfuw%aﬁ%®&%éﬂb,1%»#—%%%YS/Nma%Kfﬁﬂm%%
gl S
Th-2320 %R, BEXDOLEOFT -2 E2L{HHRL,
14MeV B8 50— 238 0&RE, TEIAEDOBHEDT — ¥ &L —HL ko
HEFREEEZORRE, WMHELSLESEHBELENEMA 2.

3) EHHPHEF2ZR7 P LOREHRLD
O EEBHiwd aMaxwell, Watt 9D ¥ 5 4 -5 28 |, HEEOFE,
@ Watt HHOFPERBE W T2EHMER KL
® MESHNfR~=Y balE, U-238, Th—232 L& JENDL-3T L0 &F ook
BEii-k. ({HL, Th-232 0BE&E, 7 A VELOREHEREEZ NS, )
@ U-—-238xid 2 2BETOMELD, EORPHEFASY PV ENRBOHERER%E

YRR

) FHEREE - EMONEREOAIEERETHUTOZ E8BAIzNR .

Al U—238mH4&
D 2MeVEl FODABR T A AF—ITET,
JENDL-3T ickh~, 700 1200keVELIDMEIBE L KIBIC/HEC, #EEEZ <Y b

WEDTRED,
@ EEER<y bALOEKRE, JENDL-3T &E31F %4 2,
® JENDL-3T icth~, £FEHEHIENEBCBOL TS, ERJEEGEEIHEE

CBOTREL,
M 14MeV TR, §x2x24F -5 T JENDL-3T 0oFLVANFEELERON S,

=

® CofidobhHTEddoARKEREARL, TOAKE S I3 Katbach—Mann @
Systematics K X Hh BHEN 5.
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Bl Th-232084
Bz ~7 hvdERiE, U- 2380 Fnicid, JENDL-3T &ofTR, U-
238G A EEREERN AN,

O HEEMHIZ2 4,6MeVT, T00—1200keVEA KB LT JENDL-3T K0 HMED/AS
<,

@ 2MeVF -9 DETHZALF-—WTREN,

® EERSTE, BEEXE T a0y, BRE—-HT 5.

@ 14MeV it T, JENDL-3T i3 x4 r ARk RVDOEREBALN D,

& 14MeV KB dE T x4 F —hiE-F OAEMEAY T Kalbach—Mann Dsystematics
THHIN L.
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Table 1 Best fit parameters of Maxwellian and Watt distributions.

-238 Th-232

g 90° 135° 135° pravicus(135°)
n 1.24 + 0.01 | 1.26 % 0.01 1.24 + 0.01 1.26

A 0.8 + 0.02 | 0.98 + 0.02 0.96 + 0.02 0.36

B 2.00 £ 0.10 | 2.09 + 0.09 2.10 + 0.10 2.17

Tm: [MeV]. A:{MeV], B:{MeV~ ']

Table 2 Neutron Sources employed in the double-differential cross

sections measurements.

Meutron Energy Target Reaction Energy Spread | Emission Angle
1.2, 2.0 MeV Ti-T T(p,n) ~ 98 keV 0.0°
4,2, 6.1 MeV b2 gas D{d,n) ~ 300 keV 0.0°

14,1 MeV Ti-T T{d,n) ~ 300 keV 97.5°




JAERE-M 89-143

Table 3 Run table of double-differential cross sections measurements.

""Bias Energy (MeV)
En (MeV) Scattering Angle (degree)
' High Low

1.20 0.3 0.1 50, 120 |
2.03 0.3 0.1 30,37.5,45,68,75,90,120,150
4.25 2.0 9.3 30,45,60,90,120,150

5.10 1.0 0.3 30,45,60,75,90, 120,150
14.05 2.0 0.3 30, 45,60, 75,90, 120, 150

Table 4 Comparison of U-238 inelastic-scattering cross sections.

En Reaction Type PRESENT ~ JENDL-3T ENDE/B-1IV
(mb) {mb) {(mb)

(n n'B{ to

1.2 700keV group 472.1+26.3 §85.2 552.0
(n,n'ﬁ to : : -

2.0 T00keV group 136_.'5i5.1 383.7 160.0
total inelastic 2832 30 3167 2493
(n,n’) to

4.25 continuum 2030+ 124 1650 2180
total inelastic 2670+t 94 2901 2501

. .} Ln,n") to ‘ - : :

6.1 continuum 2096+ 199 1530 2349
total inelastic 2675+ §3.2 2618 2354
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Fig. 15 Angular distributions of emission neutrons from U-238 at 6.1 MeV.
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Fig, 30 Double-differential neutron emission spectra for

Th-232 at 14,1 MeV.
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Fig. 31., Decomposition of experimental angle-integrated spectrum to pre-

compound, cascade emission (Lecouteur-Lang) .and fission neutron

components.
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Fig. 32 Angular distributions of inelastically-emitted neutrons
from Th-232 at 14.1 MeV compared with the prediction by

systematics.



