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Background Analysis on a Detector Shield System for
 Fast Neutron Scattering Experiments

% *
Hideaki TAKAHASHI, Yoshimaro YAMANOUTI, Kazusuke SUGIYAMA
and Shigeya TANAKA

Division of Physics, Tokai Research Establishment, JAERI

(Received June 22, 1982)

A detector shield system for fast neutron scattering
experiments to be installed in the JAERI tandem accelerator
building has been designed using three-dimensional
Monte Carlo calculations. The energy range of incident
neutrons taken in the design calculations is up to 40MeV.
It is required to construct the detector shield system
which can shield these high energy background neutrons
effectively to perform neutron scattering experiments with
good S/N ratio.

By performing design analysis in detail using contributon
flux, the origins and the quantities of various background
components to the detectors have been pursued, and
the optimum shapes of the shadow bar and the collimator
channel in the shield system have been obtained.
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EFY v 5 aERE BN S T il L-T, BEFx 20+ i 10 ~ 40 MeV O HEF #
FEBHAETH D, COBOTF v F (BT ORKINL & EEFRRETT S 120 T HAR
BEEE DBEHLSEDSNT V5, 20MeV BLEDT 20 F¥—ERTREF, BETS OB
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BrOIREREEL DL N, BYWESHIPHTERGA 12X b, BTFRFEET Ve 0D
G, DT ARV AEBEOHELSBROTEETH IR Db ST SRBMMIITIREE
HENINHELTERIN TV BIRELS &

JEAE 10 MeV DA E@ T 5w ¥ —{Ugic s 0 5 P F R T — 5 QLD MR 07 7
vy MERE, BRSPHEOMRE, MEBIcL B8, HRERLECHZESY 02FTAT]
KDF—-5ELT, BEDDO0H B, 19774 “Symposiumon Neutron Cross Sections
from 10.to 40 MeV ” &%4 5% 1 [oH 0EKE L34 Brookhaven National Laboratory
B TR S Ar-oice s, 198045 BiciiBL 55 2+ — 5 10 ~50MevV &
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s omr Yor 3y B 7000 11 MR R A B A0 ERDE, RINB~OEEL LR E T L LES
HEDTL DL S HEREERICECTIRE Y F ANV DERIC LA EPRBTH 5o TOLIN
ER it APERTRIER S ¥ 7 LIES B o S b TacEL E8R IR S h SRR IR
WOy 750 v EBIRE, TUFANVOEILLE > TIT- 7o
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B SRR OFETRITICH D, UTRSFEHEEML T it Ls,

a) room scattered neutron ZHESICHESHET &,

b) ¥+ F—si—jrk Ddirect neutron %#RJIWEMEIE 5L &,

¢) Ye N=nN—BLOFIYA—8 —KRICL > TRESNTRBBICEEST L TN

CBEABT &,

d) ZEESLICL > TREBICEEFET 2P TENICBEA BT &,

LSETOGRPUEFHEAOEBRCERINSG2 VXA -5 — DR T2, 30HEMBRDS
et DV uPnG 15 MeV BT O 24 4+ —HBIcMT 50T, 20% % TH B K OER
LOEIRIToN 3L BHEREGAT ML, CCTHRIHLLES LT HERRIE 10 ~
40 MeV Oz 2 v F - TOERIEA N2 0TH o, THEFOEEL ST O R
WE-DBEEREL T, 350K EROENEH L bOLEUE I T EBTHEN, T - THMA
R EMA 12 BT T EPRBRTH S,

tida) ®room scattered neutron AEZ BT HH-TH, EFSF -4 P ERIRS
LK, B, RESELOOMETH T Yy 2770 YFEOLTOREPULETH Y, Th
Y TREESICL - T O, BEShTOED

b) ~d) AEZ LSBT Y+ F-— OERB LT ) A4 — %k, AREDREIRN
MREIC I8, N 7 750 FREDER ELTRRD LSUEDHBHET N &,
source neutron MDY+ N—N—FEBIZLBED
source neutron MD¥+ F——@EiIcE 340D
source neutron @3 X — & —(KRHILIC L BED
source neutron OZEXEILICLEED
sample scattered neutron d ¥+ F—~"—giElic L 240
sample scattered neutron @2 Y A — 4 —{EE#HE T LEZED
sample scattered neutron DEEHELICL 2 ED

INSE Ny 2 V79 Y FOPEFE" ELTELOND, By + —F =B LU3Y
A—H—OFE, BEOQORELSTY HICR I BAORRD GBSy 7 750 v kST
DWTERYNCHMAFEMmEME 2 EHMNETH 5,
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3. HEa—FBIUOWREREZIATT)—

E DL E o — F TR, ROATEHLE NS Forward Boltzmann Transport
Equation #M{ T &tk , AHBE S BEZ LN LEDRTD T J 5 7 A0 ¢ R
Hid

2 -ps(r,E.2)+2:(r,ED¢(r,E,2)
=S EE ~EQ~2¢(r,E & )dEdQ +S(rE,2) (1)

chnbWwaforward METH B, C T X, I, 3 FhFhEENL2EEE, BEL
R Q RAEEXDIBEMNS CLTH B, L LESES DT 7 v7 RIorHOHIp o BIKD
HEBRBBICH LTRENGTESARTEECEEB ALY, T L TR LR SHEBEFORE &
REFTHTEE, HEESEROMBECECTREETS %, —% . Adjoint Boltzmann
Tramsport Equation %< adjoint HETIR I TRRAREELEE, FRAODELIC
b LHRBEOEEN LD IOBREB~DESERDE, O X&H " OaHH adjoint
flux ¢*. TH 2, FHEKIEFL &L ->TRDBSNE -

0 PR (r E )+ 2 (r E)e" (r.E,2)
— [ L5 (r E—E 89 ) (r, B2 YdE d@+S§"(r,£,2) (2)

¢ 8% it adjoint D source THY, REBOL R E VYR ERV B, T THREMSRAEL
FREOS L ERICRBBICEEE 525 b00HDOFHENE LD HETRDLLANFTIOL
ST OSHRETCHBCRIBICHPSKHTOERES L 2T LKy, BRIERES
EZHETEhHTHRANERELE, COL5 M FIEWilliams SiCH - T " contribu-
ton" EFEEH, contributon flux ¢ FIRATEDLE nz.

w(ry=f [ (rE,2)8" (r,E2)EdR (3)

BEBERRDRIETEC BTNy 7 779 Y FOBELAHEBE RN 2T L BLETS
N, Ot 3 L0 &5 AR - 2K F T % contributon O ERD 5 T LA
8 TE B, AFEODRFHETE, 3RTHERICBVT LD contributon flux DEHRZET S
CEHTESBMORSE—3Co2— KAV, ChidilBEvFAavoiBa— F MORSE
—CCYABICAER LA DTH B, THABCAVONARERESA 77 ) —icid, 60MeV
FTOI L F-FEAELDLC—58% 2BAL 7,
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41 BHBERR

chik PR HER ALY 7 v o B mD R IKRE S, K&E& 20cm ¢ X 35 cm®D NE —
213 MKy v F L —4 — %4 AR THOLC ENTEINTO B, 4 ¥ 7 v EEfRE &
DEEEE X 13.5¢cm, YT ADXKEFIREATHEE L 5em, 53 4cmTH b, room back-
ground Kb TOHBHEY H L, ChERDCER T L0KIZ/57 74 Y50 cmDE &
DR B FERF TN T, KICAS LEELENTL 208 F45B 34 5 /280 OFTERERIAD L
BrHBEPHOHhICEN, CROSR IV A-F—BLU Ve F—— M-/ bD00E
HOBNBERRET S, H-TILTRY + F—n"—8L03 ) A—5 - DK, BED
optimization ZHEOHNER S, 1 CKRILSGERRDOHBIETY, 7)) A5 -B LT
Y K== DEAVBERRBENEDPOEDLI EHTEL, EELSHEITREDEE
DAFRETHY , FETT EETOLBEBH BLHNMBELEREZOR 2] - A =5 —BLTFY + F
— N DRBORE, Yo F—— B LEA, BOME, 2 ) 4A—% —HROMEC, B £
DHBEERE S 7o —v iR BBESOEDOMNETSH 3, HEEA LY, REREEZEHETS
HEio i EFBHBZE AR K EUNHOSAV L, ol itk -» ThatiEERIT &
DR ED LTS, -T2 779 Y FEBRINS L §HDIICE LIdDE ORBAEAE
EEDH DT EWEEEN 5,

42 StHEIER

FFEZONEN Y7 750y FPlFOREBROOTTHRAOMEREE L EENEL
THEBET o)A -7 ~KREREL, SHBEETHIC &L L, v F=—OEIRITYDASL %
ANBCE (Bl DABEAEMFEEZL &) R A —F %y Ta—-VvERCTELEROE
BTERT AL LI LT, EFREMN2ICL-THBATS, BRIAIIDL, D2, D3 ©3 &
ZED, BREANECOPHT Ny 27 539 FERKDHBM, ¥ v F—¥—i@o0 TidiEms
S1~S8O8HE, 2V A —F —KOVWTIHAEAC 1 ~Cl2D 124 ica 1, &4 DHE
O forward flux , adjoint flux 8L contributon flux OEHZET-7 ITHES -
HETOHERE D TIIEREORICHS » THEL SNEHE 4 OE RN ITERES 5 1o0ic
GHFEE 35 ~40MeV DT x A E-MIChi:-T—-BIofidat L, FHADHERES &
LCHERT- 70 EEFASHAR XQPHTRICHTAERIE6ETIrH I &LT 5, T 12,
MHETETE, RESSERHEN30° OBESIE SV T DHEOHEIT- 11, EKREHEET HME
Fy e F—oN—ka ) A—% -3 8sE LTHEARIT - 12,
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Fig.1 General view of the detector shield system
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Fig.2 Geometrical arrangement for the initial calculations.
(A) Plane view
(B} Vertical view
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43 source neutron [CEETIEINuHTSIUE

Ny g eV FFELTRETE2ETRLAO~@D LS i@, WHEFTEFERTRELLS
@ﬁﬁ%éﬁLf<%%@,$&Uv+F—N—,3Uf-9~,§ﬁ%m&ofﬁﬁénf<
REDHEZONG, BADNy I 759 Y FRMLDEGE LOChLOMER 3ITRYT, X
3ol b), clixzheh, M2 rLrgESA® 55D 1, D2, D3DONETOIRETS
2. B3 oty v S uoduih &Y e Koy — SR E ASE TORoz -y (M2 2
) Tah, th%x10~60cmOFEETEH,I LT vy 759 FOEMEFRTO S, Ao
sy 5y FEETHRIZ 4 49MeV DL O x 3 ¥ %D/ w 7 77 7 Y Fh#kTohi
FHETHY, lmb sr OWHBMEOBCFEBENET »7 77 v v FhtETONRIC AT %
HHETEH - T, B8O 1 mb st THEbIXh 50HFHEIFL26x 1072 n /em® - sec T3
i 5,(6 2 288),

CHHDRME, Ve F=n"—Z4Y 7 b bES} AiCohTa ) A—F — ADICHEFR
oD PTHERT 2BRMBEA, TOMRIVA—7 —DHEEE L THESLEBD 5 &
hhd, COBBREENAIVRESRBE NS0 750 v FREDBEIGPERED,
7D 1 oBHE S Tiddirect neutron it LAFGH KECH 5, BRHELICEEHDIE Y+ F
N BELTBRHERESC LA RIUER GO, ve Fori=0% YT VGRS ED
B ST AR — B XA 2, N2 Y FROEMCRD T, Rty v By -5
PETE ADz -RAMH Y T adsd0 cm DBFEGRBIEY + F—N"—FLUI VA5 -D
ZAE TOfor ward flux , adjoint flux , LY contributon flux DOHHER 435
LU SFt, TAFADL, D2, oRBACHT 2O TH B, HBORS B 2ITR L L
BOTHD, SNAERICH-THBE, (MY v F—s3— RO S 1 FHEAERTESE
WL PP L TRIBED 1t LTREW Ny 2 750 Y FRFFBK LB -Twa T Lisn
5.5 14ER &S 488E A e LotEs, @RiKRASha LI forward flux BIREAL
2 NS5 Tl D eontributon flux ik IHUEORCAEHE, TRR TR
LOMEEHETD adjoint flux (FHHBimportance) KAXUWECHHHHTHB T & M)
BA &4 B, contributon flux 3 forward flux & adjoint flux DETRbLEN,
- TZ OBEI it adjoint flux DRFSICKETEC LICIT %, HC S 25T 5 &
adjoint flux K&Vt bbb bd forward flux OREHAS (HEE L Tcontributon
flux ZBLT2, 3 02— —DEFFR IOV TORL OESEEICL TEA OGN D, /&R
contributon flux DR bAXHNAR T HbE vy 757 v FiCH L T&ORELFHTETT
4t , adjoint flux SKEL oforward flux HRKELS [RAMKE N %, 5 DEHE
D2icstd 584 0 flux O &FEEICL TEL SN S,

CREDENw I T IV FDF A4 27 M VERG TR T, CORPE, oDy
T3 VR4 LRSS b rhitiBiF 1RO -7 ELTEHONW AL EFH LN S,

THEDsy 775y Kbt Fi3N w2 V79 v FHIERE - T, RENIKS A L2<7 b
Wi HEF TEMTEELDTH 5,
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30° Detector 1
40 MeV

/.

A I

(b)

30° Detector 2
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(c)
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to Point A

30° Detector 3
40 MeV
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i T?tal ‘__71;”

i //

../
__x:‘_‘z;fc— — ———X——

L L ! 1
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cm
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102 -

101 L

I 40 MeV

Background Neutron Flux (mb/sx equivalent)

10

60 cm
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Fig. 3 Contributions to the background

fiux. The flux represented by
1 mb/sr on the ordinate corre-
sponds to 1.26x1072 n/cm? sec.
See text 6.2.2.

-~-3-- Shadow bar scattering

-t~ Collimator scattering

—e— Air scattering

—.—o-- Direct neutron-yield

This is negligible in
the cases of Fig. 3(b)
and 3(c).
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i
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Fig.4 Region-dependent distributions of forward flux, adjoint
flux and contributon flux for detector 1.
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Fig.5 Region-dependent distributions of forward flux, adjoint
flux and contributon flux for detector Z.
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4 4 sample-scattered neutron (CEET ARV ITSDUF

fiicEz cha Ny 7759y FORRE LT, E2E00O~@O L DI EY v 7T
B FIMCELS N BT A v K movn | 3 1) A= 5 — SR EERIC L » THURELEZ,
ZOEBRBRCEDY OBH FENE, ThEDEL2OHIE L LOFS BILIUZ OHNIZK
TICTRT  fEL # v 7D s v e B —y— Sl AOERD 2z - R EEOT, fghid,
v U TEHEL E NPT 35 ~40MeV O TR VF-2FL, pOELFSHERTOOE
Li- B4k, BHESKBEEANT 2T OBICH ¢ 2BMETH L, EXHILICL 6D X
BayA—& —DoLOHIILLELDORMREEDEBIRLAZE{LBRBEALE N, ¥ e F—r—
TOHME D HOBESIBREAESIRE (N0 THEY L, D 3okt A TRESEEL P
) A= —WECHBELTRBEALBRTEEIREN S,

Yoy R NS B T 540 cmOBGRETE Yy K="= BLPa )4 —F—
ORE®TO forward flux, adjoint flux L contributon flux DHHZERKE, 9
T, FRENRINADL, D 2IKHTEEDTHSD, T s BLDH4T, contributon flux
1S EETR OGRS, SEEY YT LOBBICKTE L THRA IKBDT 6, ThODN
TS RO A LAY FAERI0IETT, b FA LALT MK IEDR T
AR T A CESDR A, CDN S I T I Y FDE - Sy T viCk s TRELE NS
MR T s —s EBUMMMEEICED, RESEIOW 17100 &5,

45 VIHEHESERMORONIRTOIHOES

I SOMBHEQERMS, BERUEEHERERE LT LTHR LT oFRO 1R i

@D Yo Fe e By PR §EEE Y+ F— - RER N 77507 FREL
TEESTEMIEEDD, Fhve F—r~—- 2BXFTOL SHEFEL SOPET IR >
PR =N—THHTOMEINE T EHL DY - A7 —THEL, TOERI ) A—-F—
WREI w2759 Y FEELTHSTo8EMEE LTH, TOBRROEEY v F—/~
— S HBEUE Y Y T b5 40 cm DETAHTH Do

@ v F—sr—k EB0HETFED S ORHFOME TIE, v+ F— - DEBHZN LB/
92 AR TV A MBI/ MARED AR E {EE LT 3. ZOERL S, EmTORR
AEZBLERL - TEBBTOHICERT /Ny 7457 Y FERITEBHTS 51EHEIC
T THESE A EMTENE Ve F— = LB N 0 759V FECDBELEDE 1HT
BESSINIHBE THROTCEBARETHAZ EHBTREND, '

@ source neutron @2 Y A —#—HEMBREL-TESF B2 77T FiF, BE
HEEicLEE, HFELSOHEFLS Yy By % 15 cmb] EBEEL THET) A —
S WMARBFESZ LI Yy F——OFR, BEBEEEDTLEILICLD, BEALH
e oMW BRKETERETS,

@ FEHO, OOEEET-Ty+ F—N—BLTF AV A=F—DhOD <y 77797 K2R
DERIEASICIE, EREELICLE N 2 IO v FERGBBEN LD ELTHER-T(S L
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‘Fig.8 Region-dependent distributions of forward flux, adjoint
flux and contributon flux due to sample-scattered neutrons
for detector 1.
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Fig.9 Region-dependent distributions of forward flux, adjoint
flux and contributon flux due to sample-scattered neutrons
for detector Z.
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Fig. 10 T-0-F spectra of background neutrons
due to sample-scattered neutrons.



JAERI-M 82-086

EHTHING, ChAERDISELTIIBRESENT ) 41— - OBNTERBL TR 2EID
RREARS TEV I ELNRETH B, CORHIEFIN A—F -AODKESENHELT
ELEBBETHY, fE-T3Y 4~ 4 — EHOMBAR Y v 7 VICEST B HETE 5
i LB LAHMS Yy F—N—0DRE2HIBERRALENSHHT L, £ A —
F- AW %Y+ B it & » THHFEP O 5BRER L TPLEES S5 T b
5, HrTEa ) A -4 =Sk BOMOESC ZRESS 5, FREIK KD, L CTH
WOHENEFEORHEERIKBOTIR2 Y A—4 —FBMEEY 7 0 5 OERE 80 cmdD &
ZAETHSTE2ONMRTH S (COEMRBHBLE LT Y 7rOoRSE, PHEFHEL
+ 2 DR, F T Ok s TORBICKET D)

® direct neutron (e~ =tX THIT M) (R FEL SOPEFH Y+ F— o3
—A50cmbl L@@ T B LI Y v K- R AR ET I MBI LS RO EF TRES
5o

® sample scatterd neutron ICERT 2602 EZ GG, THESNBED H Y7 viC
P e Koo Gl TOREICER T 550 2759 BB TH B, TDNv T 77
Yy FAEEBRODETAER D2 BELTETELHICE Y + F— - SRAIE (REHENE
BERAZPAOKIENE) 204 v 7530 cmPl BT EHBLE TS b,

@ source neutron , sample scattered neutron &&, I UA-—F—HELR LS/
s rsY v FEEFORIE, Yo F——BLPT ) 4 —4 —DEBICLODED/PIECE
XZBLENTE, f-Ta) 44— OHMBOBORL TRy 7777 FOMIZK
AL ECH D,

® ThooNy s 739y FEUTHEORBORT TRE T AVF-E2EZ 5L LHR
THD, HuTN w2 759 FPHEFO 4 LA 2 T I KOKRENRE— 7 2K T
B LB, —F , room background ®F 4 LAY PR IDE - 7RBEO T,
BRI I O DR~y b s LTRbNEY, ThoLD, 0T 59V F
T OF4 LZ<y V3 ZFOBFRERC LI EADE— 7 LHER <7 bh LIRS
15,



JAERI-M B2-086

5. BHLBROERTOIHHE

51 HRERODER

M B L ->THOOIERERCLT, RERREAEI0ODEEE Y VTEILR/ Yy 7
TS0V FEEBREEBLDIC, v e F=N—BLF Y 2 —5 —BRICEBEMATERETH
ELt, £F, MELBEMITDA, B, COBERSOTRDLICEHTE & L1,

Q VA= —FBEBECOL BERY b sb80ecmDELAHETEH, THRZELAH

i kBN 2 559 FENSS T RDTS 5,

@ Y F—A"—BEOz BEEZY Y 7T 535cmE 5, CTHidsample scattered
neutron Q¥ + K= ~"—HWEH KL -TETE N 7779 Y FEROGT RO THD , 2 )4
— & - SeinhLE & OBk S THEE BEaERA KE T Shiio,

@ Ve F—"— AdDzEZEI0cmsT s, (4HO@ERICBYZAHRE, CITHBA
G L To0aZ SiciEEE) it B, C A3 EED L IKEDES, Y+ F—2—0
direct neutron DOFEEIEH A 50 cmPl EWALHICHLBERNMETHY, £/ )4 —F
—ADKER S RN ERES E 572006 ORERALS ICH T HESH 5, CITRD 3
SOFEEHSEBEE LTERINE,

@ Ve R SRO ARSTPHTEE LU Y S Aeh BRI E RS, dlEFR-
Vo F=sS—aY v T HEE E WOEBICE BNy 7 5T v FIEINOBRE

Q ASDOxEE (br7rrodulniilas U, z eicEASEE, M2 20EXK1225
L) OBBhickB Ny 7 75 F OE L. THbHE AKRD optimization

© aNA-y— AR (7 va v EdapEDh) O/

FT@ORFEICOOTORTEHMNEL, ¥ v F= "= DADERIC DO THESLIT- 70 A
RO xEEL -4 0cmé L, zBHEE-50, 00, 50cm LS B-IESICEFE, v K
=N E>TH T RICHELEN DT A vF - 2 <7 pvERILIL R, XT
By 7VONEICED 5 HD COPHFRAERN KN~ TH S, Thibh, 47
BEEAHT L T EL 0O FIRENTID Y+ F-—#ER LB 2 759 v Fidh
WONE< 2z > -0 5 cmOEEALSEHEICHLE B THEEMSh, HigEoitE
BOTidz=00cm& LT EEREDE,

HEERRER 121K, K12(a)ida ) 2 — &84, B12b) ity v K="~ oI o0
TDLDTH B, TNTIVNIRIT DT TH b, RICRIBELB2ORTLE O DALDx BET
HY, INERFXLLDIT-5 0~ 30 cmOBEATELEE, N2 759y FEENDES
R,



1072

Neutron Flux per Unit Energy (arbitrary unit)

JAERI—M 82 — 086

Source Neutron -

<L 1

20

B
07 ) 7
. z=0.0cm S
- S i | 1
I.__..: r___,——- __-—J
Ny LT
z=5. '
L. Z=5:0em |
1 i !
10 20 30 40
Neutron Energy {(MeV)
Fig. 11 Spectral distributions of shadow bar

scattered-neutrons incident on the
scattering sample. The neutron flux
per unit energy on the ordinate is
relative to the flux from the
neutron source.
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Fig.12 Arrangement of neutron detector shield system.
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Fig.19 General view of the T-0-F facility
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Fig. 20 Angular dependence of neutron energies generated
from the D(d,n)3He reaction.

(Eq = 40 MeV)
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Fig. 21  Angular distribution for the D(d,n) He reaction.
The histogram in the figure is employed in the

present calculations.
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Fig. 23 T-0-F spectra of back-

ground neutrons due to
source neutrons.

The flux represented by 1lmb/sr on
the ordinate corresponds to 1.26x10-2
n/cm? sec. See text 6.2.2.

degree scattering.
A,B and C are as follows:

A(-4.5,%2.0,-3.0),B(-2.6,+4.7,30.0),C(-3.6,%7.5,65.0).
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Fig. 24 T-0-F spectra of back-
ground neutrons due te

sample-scattered neutrons.
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Geometrical arrangement for 60° scattering

The coordinates for the points A,B and C are as follows:
A(-6.5,%2.0,2.0),B(-2.9,%5.1,40.0),C(-3.8,%7,.5,70.0).
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Geometrical arrangement for 90° scattering

The coordinates for the points A,B and C are as follows:
A(-6.0,%2.65,10.0),B(-2.9,%5.1,40.0),C(-3.8,%7.5,70.0).
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Fig. 29 T-0-F spectra of back-

ground neutrons due to
source neutrons
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Geometrical arrangement for 120° scattering

The coordinates for the points A,B and C are as follows:
A(-6.2,%2.65,15.0),B(-3.1,%5.1,45.0),C(-3.9,%7.5,75.0)
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Fig. 32 T-0-F spectra of back-

ground neutrons due to
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Fig,
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T-0-F spectra of total background neutrons represented

by cross section equivalent (solid line). The flux
represented by 1 mb/sr corresponds to 1.26x10~2n/cm?.

sec See text 6.2.2. The dashed line shows the background
component originating from source neutrons. The arrow
indicates the position of detection of inelastic neutrons

from the lst excited state of l4C.
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Fig. 38 T-0-F spectra of total background neutrons

at 120 degree,
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Table 1
T
Angle| Foreground Background |[Detector Background Neutron Yield Background
Neutreon Yield| Source No. (mb/sr eq.) 'Foreground
(mb/sr eq.) Air | Shadow Bar‘Collimator Total ()
Source 1 9.0 0.3 | 0.4 9,7 3.2
Ngﬁtion 2 9.6 0.1 0.9 10.6 1.5
3 1 9.4 0.0 1.2 10.6 3.5
| Sample 1 0.9 4.0 3.9 8.8 2.9
30° 300 Scattered 2 1.5 2.5 4.5 8.5 2.8
Neutron 3 1.4 0.7 4.3 6.4 2.1
1 9.9 4,3 4.3 18.5 6.2
Total 2 11.1 2.6 5.4 19.1 6.4
3 10.8 0.8 5.5 17.0 5.7
Source 1 0.61 0.07 0.22 0.90 1.8
Neutren 2 0.65 0.03  0.24 0.92 1.8
3 0.58 0.01  0.22 0.81 1.6
Sample 1 0.52)  0.31 | 0.67  1.49] 3.0
60° 50 Scattered 2 0.52 0.19 0.75 C 1,46 2.9
Neutron 3 0.23 0.06 0.73 . 1.02 2.0
1 1.13]  0.38 ' 0.89 ¢ 2.39| 4.8
Total 2 1.17 0.22 | 0.99 | 2.38 4.8
3 0.81 0.07 0.95 1.83 3.7
. 1 0.17 0.14 0.05 0.36 3.6
Ngzigen 2 0.15 0.06 0.06 0.27 2.7
© 3 0.11| .01 0.07 0.191 1.9
Sample 1 0.06 0.05 0.11 0.22] 2.2
a0° 10 Scattered 2 0.09 0.03 i 0.12 0.24 2.4
Neutron 3 0.05 0.01 0.12 0.18 1.8
1 0.23 0.19 0.16 0.58 5.8
Total ) 0,24 0.09 0.18 0.51 5.1
3 0.16 0.02 0.19 0.37 3.7
; 1 0.12 0.02 0.01 0.15 3.0
Nouiie 2 0.12 0.01 0.01 0.14 2.8
eutron 3 0.12 0.00 0.02 0.14 2.8
Sample 1 0.03 0.02 0,05 0.10 2.0
120° 5 Scattered 2 0.03 0.01 0.06 0.10 2.0
Neutron 3 0.02 0.01 0.05 0.08 1.6
1 0.15 0.04 0.06 0.25 5.0
Total 2 0.15 0.02 0.07 0.24 4.8
3 0.14 0.01 0.07 0.22 A




JAERI-M 82-086

7. # B

B v F LIRS D T AL EREE ORR I 51 - T, RIERERROOLRLEER
MU THE Y + K= =B LUT ) A5~ OB EANE LTIRLE Y F ANV OHEIE D
SNy PTG KRR AIT - fre TEK 40 MeV &0 D80 B = R v F — 0 P FOMEER
BiITb N FldEmy b, BHBERROZICHEO T, INETAELTHOTN S 15
MeV L FOSEF OBA & T b RO HOREERBK L 85 CEBTFESN ME-T
SN Ny p 5 Y AT T EHBLEE SN, &0 TRERUARORENIC LS Y
— v FER BRHBEADHHOPEL forward flux, adjoint flux, HLY contributon
flux 2HOTHE L, BREBERRC OO CRBEOBIRERE L, ZORRTEEI &L
HWETF Sy 7 750 v FIZ7EREEL, source neutron @ ¥ + F— /=i, ¥+ F -/ =i
LANE, BEU D) A5 EBHILTH G, THOOAT, B15mobhbkic, &
FRRO b & T, ERHELOBE Y- BREVEEELD L ENDIPE, Y TUFAR
2 5cm¢ X 4 cmOREIC LB TEPEFRETREEA IS, EROH LR HBE30°
ABliC & T ER BE, MERE E— /) PEbASEEICETS Xy V70 Y F LS 14
mb /st OREMERICHEY ¢ 2BIZN B, Lo LEss, EROBEMEREL CORETH
10 mb /s 1 (Cid 5 CLAERTHE, B THAKEERE LTI ICEMICHS
EREITE B, 40MeV 0 IEV T AV F LB TR LA TITh MR TE o 1L
i OIS M0 EEIERIC 80 THBRIT2 6D THY , XT CTHVAEY FALDERIC LS
SRR D2 7 1 B T IR D& D L KT R DA E A B LTI AT
BHNEHHEEEABTHA D0

A &

AAETFAFRFDETE BESZHRICHE, BHE O FRFTIC B L TEREIICBIEEEIC 5 20
<, > ﬂcﬂﬁ@ﬁi%ﬁb i-g—g
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7.

B

B 4 v 7 LR Sk h T S AL EREE OBBIC H7- - T, RIBBERRD S LR LEE
HESTHAEY + F—N=B LU0 ) A~ - DEFEFEHNELTIRTEYFAHNVOEILLD
S BTSRRI - e BER 40 MeV Y Fu L FovF— o ok T ORELSER
piTh - Elidk s This {, BHBERROHEIT BT, ChETAELITOATN S 15
MeV B FO T OIBE & ATHITD B O DEERE LA S CEBTEEN HE-T
BNy 27T v RRRIT AT A KB L AN, L TRERIERORTSCEL Y
— PR, BRIEE~DOHIEOEEE forward flux, adjoint flux, % &T contributon
flux AHOTHEL, BEBERRC DO TREORKZHE L, COBRRTERI~NEE
fodE RS o 7 45 v FIRZESEGEL, source neutron @ ¥y F—N—Fil, ¥ F /3=
L AME BIODY A—F—CkBHETHL, CRHOONT, Kl1shobr LT, &
BRERO b E T, ERHHOBEN -FREVEEELEDL LN E, TV TVFAR
9 5emé X4 cmOE B LSRN T HEEREEZLIBG, EROHE LR AR 30T
ZFlC E TEZLBE, BEEILE— 2 PRONLMNBIRET B N7 779 ¥ F LV 14
mb st DEELW RIS T 2RICH 5, L LAHS, EEOEAMIES OB ETH
10mb /st (CETAHCEAERY A&, SAPH FRELERER: LTHARERCNAS
ERHETE B, 40MeV VOBV I AL F-KEOTAEE UHTIThOMiT TR AL
A OBBI O ERBRICHEOTLERTISbDTHY, XL ITHOAREY TANMOKICES
TR IR OF i S TR O L O HhO SRR OEBEER 5 LTILCIGATE
BHANFELEALSTHS Do

a4 A

AOAEFHHEFRMEEE BHRSZHERCE, FROFRTICRE L TRINICSHEEICE /2D
T, INCEBEOBERL 9,
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