83. BUCMYT

B POCDOOH/I Bkit0UEHBI JaHHBIE ISl IECTU PAAMOAKTUBHBIX U JUIsl € IMHCTBEHHOTO
CTAOWIIBHOTO M30TOIA BUCMYTA.

83.1. BucmyTt-205

PaguoaktuBeH (T,=15.31 n). MicibIThiBast MO3UTPOHHBIN pacmajl WK 3aXBaT OPOUTAILHOTO

3JIEKTPOHA MpeBpamniaeTcsa B CBUHEN-205, KOTOPHI, B CBOIO OYEPE/Ib ITyTEM 3aXBaTa

opouTansHOTro 31eKTpoHa MeaneHHo (T /2=1.5*105 JIeT) pacrnajgaercs B Tauinii-205.
3akaoueHmne

B POCO®OH/I BHOCSTCS OLIeHEHHBIE JaHHbIE O HEUTPOHHBIX ceueHusx u3 EAF-2003

ABTOp 3aKJIIOYEHUSA
Hukonaes M.H.

83.2. BucmyT-206

Pamnoaktusen (T,=6.24 x). UcnipIThIBast MO3UTPOHHBINA pacnaj] WJIA 3aXBaT OPOUTAILHOTO
JIEKTPOHA IpeBpaaeTcs B cBUHEN-200,.

3akino4enue
B POCO®OH/I BHOCSTCS OLIeHEHHBIE JaHHbIE O HEUTPOHHBIX ceueHusx u3 EAF-2003

ABTOp 3aKJIIOYEHUSA
Hukonaes M.H.

83.3. BucmyT-207

Pamnoaktusen (T,=31.55 ner). McnibIThIBast MO3UTPOHHBINA paciiaj] WK 3aXBaT OPOUTAIIBHOTO
JIEKTPOHA NpeBpaaeTcs B cBUHeN-207

3akino4enue
B POCO®OH/I BHOCSTCS OLIeHEHHBIE JaHHbIE O HEUTPOHHBIX ceueHusx u3 EAF-2003

ABTOp 3aKJII0YEHUSA
Hukonaes M.H.
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83.4. BucmyT-208

PamnoaktuBen (T,,=2.68* 10° net). UcnbiThiBast , 3aXBaT OpOUTATIBLHOTO AJIEKTPOHA
npeBpaiaercs B cBUHen-208

3akaouenue
B POCDOH/I BHOCSTCS OLICHEHHBIE JaHHBIE O HEUTPOHHBIX ceueHusx u3 EAF-2003

ABTOp 3aKJIH0OYeHNs
Huxkomaes M.H.

83.5. BucmyT-209

Copepxanue B ecrecTBeHHOU cmecH -100%
B coBpemeHHbIX OMOIMOTEKAX , COAEPKATCS CIEAYIOIIUE OLIEHKA HEHTPOHHBIX TaHHBIX IS
BHUCMYTA:

®OH/-2.2 u BPOH/I-2 — onenka bnoxuna u ap.. 1990.

ENDF/B-VII — oenka M.Chadwick, P.Young,A.Smith, 1998.

JENDL-3.3 — onenka N. Yamamoto, A. Zukeran, 1998.

LEFF-3.1 — ouenka A.J.Koning, 2004

Hapsiny ¢ mepedncieHHBIMU BBIIIE 37IECh PACCMATPUBAETCS TAKXKE OLEHKA, BHITIOTHEHHAS
ninst BPOHJI-3.

1. O0mue xapaKTepUCTHKH

1.1. Z=83 -3apsimoBoe 4uCIIO;

1.2. A=209 (aTomHBIi BEC);,

1.3. AWR =207.185 (oTHOIIEHHE MACCHI sI/Ipa K Macce HEUTPOHA);
1.4. Crabunen, conepxkanue B ectectBeHHON cmecu 100%;

1.5. Ilepedenb HEUTPOHHBIX peakLUnii, UMerOIMX noporu 1o 20 MaB:

MT Peakmus Q, M>B Enopor-, M2B S npo-npoaykr
04 n,n’ -0.8964 Bi-209
16 (n,2n) -7.4594 7.4954 Bi-208
17 (n,3n) -14.3458 14.4150 Bi-207
22 (n,na) 3.1391 0 TI1-205
28 (n,np) -3.7990 3.8173 Pb-208
102 n,y 4.6047 0 Bi-210
103 (n,p) 0.1384 0 Pb-209
107 (n,a) 9.6425 0 T1-206
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2. HeliTpoHHBIE cCeueHHUs] B pe30HAHCHOM o0aactu (MF=2).

2.1. O6JacTh pa3pelieHHbIX PE30HAHCOB.

HeiitpoHHnble ceueHus: B 001acTH pa3pelieHHbIX pe3oHaHcoB B onieHkax JENDL-3.3 u ENDF/B-
VI ocHoBanbl Ha HaboOpe mapaMeTpPOB HEUTPOHHBIX PE30HAHCOB, PEKOMEHJIOBAHHBIX
Myrabrabom u ap. [81M]. B JENDL-3.3 BepxHssi IpaHulla pe30HAHCHOW OOJIACTH MPUHSATA
paBHoil 200 k3B, pannyc MOTEHIMAIBLHOIO paccesiHUs BbIOpaH paBHBIM Ro = 6.68 ¢m u g
BBIUMCJICHUSI HEUTPOHHBIX CEUEHUH Ha OCHOBE DPE30HAHCHBIX IapaMETPOB PEKOMEHJOBAHO
npubmmwkennn MLBW. Jlns pe3oHaHCOB ¢ HEHW3BECTHBIMU PATUAIMOHHBIMH [TUPUHAMU
IPUHATHI cpenHue 3HadyeHus mupuH 70 M3B i s-pesonancoB u 34 MaB ans p- pe3oHaHcoB
[81M]. Omnenka JENDL-3.3 mis pa3pemieHHbIX PE30HAHCOB BKJIIOYCHA O€3 W3MCHCHUU B
CENDL-3 u taxxke B JEFF-3.1. Cregyer oTMETUTh, YTO IapaMeTpbl p-PE30HAHCOB M3BECTHBI
Tosibko a0 3Heprun 100 k3B, mostomy B JENDL-3.3 B nuanazone snepruii or 100 1o 200 k3B
BKJIJ] P-PE30HAHCOB COBEPIICHHO HE IPEACTABIEH, M 3TOT IMPOIYCK PE30HAHCOB HHUKAK HE
YUUTBHIBAETCSI HU B MOJIHBIX CEUEHUSAX, HU B CEUCHUAX PaJUAIlIOHHOTO 3aXBaTa HEUTPOHOB.

B ENDEF/B-VI BepxHsisi rpaHuiia pe3oHaHCHOW oOnactu mpuHsta paBHod 100 k3B, uyto
yCTpaHseT MpoOJieMy TpoIycKa OOJBIIOT0 YHCHa p-pe30HaHcoB. llapameTpsl pe30HAHCOB
BbIOpaHbl, B OCHOBHOM, B COOTBETCTBHUU C KoMmmuisinued [8§1M], HO paauyc MOTEHIMAILHOIO
paccestHUsl HECKOJBKO yMeHbIIeH 10 Ro = 6.6792 ¢M u 118 pe30HaHCOB C HEM3BECTHBIMU
paZvallMOHHBIMU IIMPUHAMU IPUHATHI CPEIHUE 3HAUYCHUA IHUPHUH 56.56 M3B 115 s-pe3oHaHcoB
u 39.646 MdB 11 p- pe3oHAHCOB. OTH M3MEHEHUS OTPa)XKaloT YTOYHEHMsI PaaUallMOHHBIX
IIMPUH, JOCTUTHYTHIE Ha OCHOBE HENABHUX W3MEPEHHH CEYEHHMH paJMallMOHHOIO 3axBaTa
PE30HAaHCHBIX HEUTPOHOB Ha criekTpomeTpe B ['uimie [97M].

PaguanyonHblie MUpUHBI pe30HaHCOB, ucnoib3oBanHbie B JENDL-3.3 u ENDF/B-VII, noka3aHsl
Ha puc. 1. MOXXHO BUAETH, YTO OCHOBHBIE Pa3IMuUsl OLEHOK CBSA3aHBI C YTOUYHEHHEM CPEIHHUX
paZvalMOHHBIX IIUPHUH PE30HAHCOB.

Paccunrannble ceueHUs IS TEIUIOBBIX HEHUTpoHOB (2200 M/C) NMpUBEACHBI B CIEIyIONIICH
TabJIMIIe COBMECTHO C UMEIOIIUMUCS IKCIIEPUMEHTANbHBIMU JaHHBIME [§4M, 03M]:

OILICHKA JENDL-3.3 ENDEF/B-VI OKCHEpUMEHT
MOJIHOE 9.3310 9.334 0
yIpyroe 9.298 0 9.300 0
3axBaTa 0.034 0 0.034 0 .0338+0.0007 ©
PE30HAaHCHBIN MHTErpall
3axBara BaIie 0.5 3B: 0.199 © 0.206 06 .190+.020 0

Oo6e OIICHKHU B IMpEAcCIax MNOrpC€uIHOCTU COrJIaCyC€TCda C SKCIICPUMCHTAJIbHBIMHU 3HAYCHUAMH
CCUCHUSA paAallMOHHOTI'O 3aXBaTa U pC30HAHCHOTI'O MHTCIPaJia 3axBaTa HeﬁTpOHOB.
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Puc. 1. Pagnanmonssle IUpHUHBI pa3pelieHHbIX pe30oHaHCOB B oneHkax JENDL-3.3 (kpyxku) u
ENDF/B-VII (cromiHple TOYKH), TyHKTAPOM IOKa3aHbl CPEHUE 3HAYEHUS IIUPHH, KOTOPHIS
HPUHSATHI 17151 pE30HAHCOB ¢ Hen3BecTHhIMU mupuHamMu B ENDF/B-VII

2.2. CTaTHCTHYECKHE TAapaMeTPhl pa3pelleHHbIX PE30HAHCOB.

Ha puc. 2 npeacraBieHa sHepreTudeckasl 3aBUCUMOCTb YUCHA S- U P-PE30HAHCOB, BKIIOUEHHBIX
B onenkn JENDL-3.3 u ENDF/B-VI, a Taxke sHepreTHueckue 3aBUCUMOCTH KyMYJISSTHBHBIX
CyMM IIpUBEJICHHBIX HEUTPOHHBIX UIMPUH PE30HAHCOB. JIMHEMHOW anIpoKCUMaluu
HapacTarolleil CyMMbl S-pE30HAHCOB COOTBETCTBYET CPEJIHEE PACCTOSHUE MEXKIy Pe30HaHCaMU
Dy=(3.8 £ .3) k3B, u mns p-pesonancoB — D;=(.20 + .05) x3B. AnanoruunsiM 00pazoM s
HEHTPOHHBIX CHIIOBBIX yHKIHI mTomydanM So = (.57 +0.08) 107 u S; = (.24 + .04) 10™,

UroObl MONy4YUTHh ONTHUMAJbHYIO OILIEHKY TMpOMyCKa PE30HAHCOB, Hapsay C aHaJu30M
OHEPreTHYECKON 3aBUCUMOCTH KYMYJISTUBHON CYMMBI PE30HAHCOB OOBIYHO MPUBJICKACTCS aHAIN3
COOTBETCTBUS MapaMeTpoB pe3oHaHcoB [lopTep-TomacoBy pacnpeneneHn0o HEHTPOHHBIX IIUPHH.
Tak Kak 4YUCIIO PE30HAHCOB W HEUTPOHHBIC CHJIOBBIC (PYHKIIMH B PACCMATPUBAEMBIX OIICHKAX
Oo4eHb Omm3ku (puc. 2), TO MBI orpaHu4mmcsi Toiabko aHamu3oMm ENDF/B-VI pe3onancos,
pe3yabTaThl KOTOPOIro MpeAcTaBieHbl Ha puc. 3. M3 aHanm3a mupuH MOXKHO CHENATh BBIBOJ, YTO
U3 MPEeICTaBJICHHOI0 Habopa s-pe30HAaHCOB 3 pe30HaHca, MO-BUANMOMY, CIE10BajI0 Obl OTHECTH K
p-BOJIHE, TOTa Kak B HAOOpe p-pe30HAHCOB mpomylieHo okoio 40 crmadbix pe3oHaHcoB. Takue
cialble PEe30HAHCHI HE MCKAXaloT NMPUBEACHHBIN BBIIIE aHATN3 HEMTPOHHBIX CHIIOBBIX (YHKIHH,
HO OHHU 3aMETHO U3MEHSIOT OLIEHKU CPEIHETO PACCTOSHUS MEKYy PE30HAHCAMM.

Cpennue pacCTOSHHS MEXIY pEe30HAaHCAMM, HCIIPABJICHHbIE C YYETOM IMIPOIYCKa, pPaBHBI
Do=(4.45 £ .35) xoaB u D;=(1.05 £ .10) x3B. Otnomenue Dy D;=4.2 * 0.8 HECKOJBKO
MPEBBIIIAET CTATUCTUYECKYIO OICHKOW OTHOIIEHUS YHCIIa S- U P-PE30HAHCOB, PAaBHYIO ~3, HO
BBHUJly IIOYTH JBYKPATHOTO IIPOIyCKa p-pPE30HAHCOB IPUBEJEHHAs BBIIIE MOrPEUIHOCTh
onpeaeneHus D; MOXKeET 0Ka3aTbCsl HECKOJIBKO 3aHUKEHHOM.

Ha puc. 4 u 5 ounenku JENDL-3.3 u ENDF/B-VII s obnactu pa3penieHHbIX PE30HAHCOB
MPUBEICHBI B CPABHEHUH C UMEIOLIUMUCS SKCTIEPUMEHTAILHBIME JaHHBIMU. MeeTcst OomnbIoe
KOJIMYECTBO JAHHBIX IO TOJHBIM HEHUTPOHHBIM CEYEHHUSM, M SKCIEpUMEHTAIbHbIE aHHBIC
XOpOIlIO CcorjiacyroTcs ¢ obeuMu oneHkamu. [lo cedeHusM paJualMOHHOTO 3axBara
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SKCIICPUMCHTAJIbHBIX OAHHBIX 3HAYWUTCIbHO MCHBLIIC, HO MNPHU COOTBCTCTBYIOHNIEM YCPCIHCHUH
PE30HAHCOB  OLCHKHU  COITIACYKOTCA C  PE3yJibTaTaMU I/ISMCpeHI/II‘/JI CpeaHUX ceueHui
paauaniuOHHOr0 3axBaTa HGfITpOHOB.

Ha ocHoBe mnpoBeneHHOro aHaau3a MOXHO CJieJaTh BBIBOJ, YTO, HECMOTpPS Ha MPUMEPHO
OJIMHAKOBOE OINHMCAHME OCHOBHBIX HEUTPOHHBIX ceueHHi B oneHkax JENDL-3.3 u ENDF/B-VI,
HAOOp TapaMeTpoOB pa3pelIeHHBIX HEUTPOHHBIX pe3oHaHcOoB B ENDF/B-VII saBasercs
NpeanoUYTUTENbHbIM, TaK KaK B HEM HET MpOMycka OOJBLIOr0 4YHCIIa pP-PE30HAHCOB B
nuana3oHe sHepruil ot 1 10 2 x3B. Beino npusHaHo Hesaeco00pa3Ho BKIKYNTHL 3TOT Ha0op B
BPOH/I-3 0e3 kakux-a1100 U3MeHEeHHUii.

84M S.Mughabghab, Neutron Cross Sections, Academic Press, New York,1984, part B.
97M P.Mutti, DrSci Thesis, Gent University, 1997.
03M S.Mughabghab, Report INDC(NDS)-440, IAEA, Vienna, 2003.
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Puc. 2. DHepreTrnueckas 3aBUCUMOCTb YHCJIAa PE30HAHCOB U KYMYJSITHBHOW CYMMBI
NPUBEJCHHBIX HEUTPOHHBIX MIMPHH B onieHkax JENDL-3.3 u ENDF/B-VII
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Puc. 5. Omenka ceuyeHuss paaWallMOHHOTO 3axBaTa HEHUTPOHOB B 00JIACTH pa3perieHHBIX
PE30HAHCOB B CPABHCHUU C SKCIICPUMCHTAJIbHBIMHA JaHHBIMU

3.HeliTpOHHbIE CeYeHUS BHE Pe30OHAHCHOM 00J1aCTH

3.1. Ioanoe ceuenue (MT=1)

Pe3onancHass CTpykTypa TMOJHBIX HEHUTPOHHBIX CEUYEHUW COXpaHSETCSs U BHIMIE 00JacTH
pa3pelIeHHbIX PE30HAHCOB BIUIOTH A0 sHepruu 1.5 — 2.0 M»sB. Ha puc. 6 mnokazana
COBOKYITHOCTh MMEIOLIUXCS SKCIIEPUMEHTAIbHBIX JaHHBIX B CPaBHEHHH C OLeHKaMH. OLEeHKH
JENDL-3.3 u ENDF/B-VI nony4yeHbl HENMOCPEICTBEHHBIM YCPEIHEHHUEM SKCIEPUMEHTATbHBIX
JAHHBIX, W Pa3HOIVIACHS MEXJIy HUMH CPaBHUTEIBHO Majlbl BO BCEM pPacCMAaTPUBAEMOM
nuanazoHe sHepruit HelTpoHoB. B BROND-3 mpunsara ouenka ENDF/B-VI. Pesynbratrhl
n3Mmepennii  [90D], BhIMOTHEHHBIX ¢ 0o0Jiee BBICOKHMM pa3peliecHueM, 4YeM MPeablayIIne
U3MEpPEHUs], TEMOHCTPUPYIOT OoJjiee CHUJIbHBIE pPE30HAHCHBIE 3(PQEKTHI, YeM YUHUTHIBAEMBIC B
OIICHKaX, HO JIeTalbHOE BOCIIPOU3BEACHHE HAOIIOAEMBIX CTPYKTYp OCTaeTcs MoKa 3a paMKaMu
OLICHOK.

Beime 2 MaB pe3oHaHCHasi CTPyKTypa CEUYCHHMM MPAKTHUECKH HMCUYE3aeT, W OICHKH OOBIYHO
MPOBOJATCS HA OCHOBE ONTHYECKON MOJENH C MapamMeTpaMH MOTEHIMANa, ONPEACICHHBIMUA U3
YCJIOBHM ONTHUMAJIBHOTO ONMCAHUS COBOKYIHOCTH JKCIIEPUMEHTAJIbHBIX AaHHBIX. MMmeromuecs
JAaHHbIE TPUBENCHBl Ha pHUC.7 COBMECTHO C OILICHKAaMU TIOJIHBIX HEUTPOHHBIX CEYECHHI.
PacxoxzeHnss MeXIy [aHHBIMH pPAa3JIM4YHbIX AaBTOPOB JOCTAaTOYHO BEJMKH, TaKXKe Kak
MOTPEIIHOCTH MHOTHX JaHHBIX. [losTomMy mpu BbIOOpe MmapaMeTpoB ONTHYECKOH MOJETU B
Pa3IUYHBIX OI[EHKAX MPOBOJIUTCS ONpeAeNeHHBIH 0TOOp IKCIIEPUMEHTAIBHBIX JAHHBIX, KOTOPHI
HEIMOCPEICTBEHHO OTpakaeTcs B pa3Horiacusix oueHok. Onenka BROND-3 opuentupoBanace, B
3HAYUTENIbHOM CTeNeHu, Ha pe3yJbTaThl Hanloyiee MO3AHUX M3MEPEHUN MOJHBIX HEUTPOHHBIX
ceuennit ams “Bi [90D, 93F], a Takxke Ha pe3yabTaThl HEAABHUN NPELU3UOHHBIX U3MEPEHUN
MOJIHBIX CEYCHUH ISl €CTECTBEHHOM cMecH n30TonoB cBUHIA [01A]. Tak kak pa3nuuus MOTHBIX
CEUYCHUU ONMU3NEeKalUX SAep AOCTATOYHO Mallbl, TO Takas OIEHKa MOJHBIX CEYCHHH MOKET
OoKa3zaTbCsi Oojee  HaJAeKHOM, YEeM HENOCPEACTBEHHOE OINucaHue Oonee  paHHHUX
SKCHEPUMEHTAIbHBIX JTaHHBIX IS 2B, MOTPEUIHOCTH KOTOPBIX CYLIECTBEHHO BBIIIE
MOTPEITHOCTEH, IMONYYCHHBIX B HeIaBHUX u3MepeHusx. B omenkax JENDL-3.3 u ENDF/B-VI
OCHOBHO€ BHMMAaHHE TaKXXe yAENAIOCh OonucaHuio JaHHbiX [90D, 93F], mosaToMy cornacue Bcex
OLICHOK B Juana3oHe sHepruil ot 2 10 20 MaB oka3bpiBaeTcs 04EHb XOPOIIUM.

BI-7



Cross Section (barns)
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Puc. 7. OueHKkM NOJHBIX HEUTPOHHBIX CEUEHUN 20984 g nuariazone sHepruit ot 2 g0 20 MaB B
CpPaBHEHUU C HKCIIEPUMEHTAIbHBIMU JAHHBIMU

3.2. CeueHue ynpvroro paccesinusi M vrjaoBble pacnpenejenus HedTpouos (MT=2)

Bo Bcex oleHkax cedeHue ynpyroro paccesiHus, 0ObIYHO, ONpeIesieTcs KaK pa3HOCTh OJTHOTO
CEYECHHs M CyMMBlI BCEX OCTaJbHBIX OLIEHEHHBIX ceueHui. Ha puc. 8 mokazaHo cpaBHeHue
Pa3IUYHBIX OLIEHOK MHTErpajbHBIX CEYEHUU ympyroro paccesHus. CieayeTr OTMETHUTb, UTO
OOJNBIIMHCTBO H3MEPEHUH YyNpPYroro paccesiHus HEUTPOHOB BBIIOJHEHO CO CPaBHUTEIBHO
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HU3KUM JHEPreTUYECKUM pa3pellieHneM? W B TaKMX JaHHBIX HE MPOSBISETCS PE30HAHCHAs
CTpYKTypa ceueHuil. Bo Bcem auamazone sHepruit onenku BPOH/I-3 m ENDF/B-VI nouru
coBnazarwT, HO orneHka JENDL-3.3 3ameTHO oTnu4aercs Mpu SHEPrusix HEHUTPOHOB BhILIE 7
Mb5B. Kak Oyner moka3aHo HUXKe, 3TH PacXOXKACHUS OOYCIIOBJIEHBI Pa3HOITACHSIMHU OLEHOK
CEUYEHUH HEYNPYroro paccessHus u (n,2n)-peaxiuii.

OueHkn yTIOBBIX PpacHpeleleHUd yIPYro pacCessHHBIX HEWTPOHOB CYILECTBEHHO HE
ormuyarores. Ha puc. 9 wu 10 mnoka3aHo CpaBHEHHE OLIEHOK C  HMMEIOIIHUMUCS
SKCHEPUMEHTAJIbHBIMM  JAHHBIMU JUIsl  HauOosiee XapaKTEpHBIX OSHEPruil  HalleTaroluX
HeUTpoHOB. OTOOpaHbl SHEPTUH, TSI KOTOPBIX UMEIOTCS PE3YyJIbTaThl HECKOJIBKUX HE3aBUCHUMBIX
n3MepeHuil. OLIEHKM [JOCTaTOYHO XOpOLIO BOCIPOM3BOAAT OCHOBHBIE 3aKOHOMEPHOCTHU
MU3MEHEHHUsl YIJIOBBIX paclpeiieNieHud MpH YBEIWYEHUM 3HEPIMM HEUTPOHOB, U PACXOXKICHUS
OLICHOK C OKCIEPUMEHTOM OKa3bIBAIOTCS INPUMEPHO TaKMMH K€, Kak pas3HOIacus
skcniepuMeHTanbHbIX  AaHHbIX. Ounenkn ENDF/B-VI um BPOHJI-3 oka3piBaioTcsi BechbMa
OJMM3KUMHU NPAaKTUYECKH BO BCEM JHara3oHe 3Hepruil HeuTpoHoB 10 20 M»3B, Torna kak oneHka
JENDL-3.3 onucelBaeT YIJIOBbIE pacHpeleNeHUs HEHTPOHOB  HECKOJIbKO XYK€ B
JU(PPaKIUOHHBIX MUHUMYMaxX U 7151 OOpaTHBIX YTJIOB.
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Puc. 8. OuieHKM MHTErpaJbHBIX CEUEHUHN YIPYTrOro paccessHusl HEUTPOHOB IS 9Bj B nuanazone
sHepruii ot 0.1 10 20 M»3B B cpaBHEHUH C SKCTIEPUMEHTATILHBIMHA TAHHBIMU
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Puc. 9. OueHku yrioBbIX pacnpeeeHUil yIpyro pacCesHHbIX HEUTPOHOB B IMANa30HE YHEPTHI
ot 1.48 10 3.48 MaB B cpaBHEHUH C SKCIIEPUMEHTAIBHBIMU JaHHBIMU
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Puc. 10. OueHku yrioBbIX paclpeAeieHUul YIPYro pacCesiHHbIX HEWTPOHOB B JHMAla30HE
sHepruii ot 3.98 1o 20 M»B B cpaBHEHUH € SKCIIEPUMEHTAIBHBIMU JAHHBIMHU

3.3 Heynpvroe paccesHue HETPOHOB

Bce oneHku ceueHuii HEynpyroro paccestHusg HEMTPOHOB OMUPAIOTCS HA CTaHAAPTHBIE ONTHUKO-
CTAaTHCTUYECKUE PACUETHI U PA3HOTIIACHS OLIEHOK 00YCIIOBJICHO, TTIABHBIM 00pa30M, Pa3IHIusIMU
napamMeTpOB ONTUYECKOTO MOTEHIAa, HCTIOIB3YEeMOI0 B pacyeTax.

Hwxe npuBeeHbl cXeMa HU3KOJICKAINX YPOBHEU 209Bi, B3sATast U3 TaOIMIBI U30TONOB [98F] 1
rncnoab3oBanHas B onienke bPOH/I-3:

e
g

O J oy Ul WDN P’

P PR e
O WN P O

SHeprusa (M»B ) COMH-YETHOCTH
0.0 9/2 -
0.89600 7/2 -
1.60900 13.2 +
2.44300 1/2 +
2.49282 3/2 +
2.56416 9/2 +
2.58307 7/2 +
2.59990 11/2 +
2.60092 13/2 +
2.61731 5/2 +
2.74105 15/2 +
2.76661 3/2 +
2.82619 5/2 -
2.84514 1/2 +
2.91657 1/2 +
2.95587 3/2 +
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16 2.98679 19/2 +
17 3.03887 5/2 +
18 3.09008 7/2 +
19 3.11954 3/2 -
20 3.13296 11/2 +
21 3.13577 15/2 +
22 3.15283 9/2 +
23 3.15406 17/2 +
24 3.15928 3/2 +
25 3.16907 13/2 +
26 3.19744 1/2  +
27 3.21184 17/2 +
28 3.22158 5/2 +
29 3.26960 1/2 +
30 3.31115 7/2 +
31 3.35470 3/2 +
32 3.36201 7/2 +
33 3.37816 9/2 +
34 3.39430 15/2 +
35 3.40621 13/2 +
36 3.45030 7/2 +
37 3.46412 11/2 +
38 3.46767 19/2 +
39 3.48692 19/2 +
40 3.49000 1/2 +

B ownenke JENDL-3.3 wucnonp3oBaJinch Takas K€ CXEMa YPOBHEHW, HO pPacCMOTPEHHE
OTpPaHMYMBAJIOCH 12 HWKAWIMMH  YpOBHSMH, Torma Kak pacderl B ENDF/B-VI
OTrpaHUYMBAIUCH 19 ypOBHIMMU.

Ha puc. 11 noka3zaHsl OLIEHKM MHTETPAJIBHOTO CEYEHUsS HEYNPYIOro paccesiHus HEUTPOHOB HA
*®Bi B CpaBHEHHH C WMMEIOIINMHCS SKCIICPUMEHTANBHEIMU JAHHBIMK. Pasmuuuss B dHCIIe
JUCKPETHBIX YPOBHEW, YUUTHIBAEMBIX B PA3IMYHBIX OLEHKAX, OKa3blBAa€T CPABHUTEIHHO Majoe
BIIMSHUE HA pacyeTbl MHTETPAJIBHOTO CEYEHMS HEYNPYTOro pacCesiHMsl, TaK KaK HEIOCTAIOIINE
YPOBHU OOBIYHO MOJENHUPYIOTCSI COOTBETCTBYIOLIUM HENPEPBIBHBIM cHeKTpoM. I[loatomy
OCHOBHBIE PpA3HOIJIACUSl OLEHOK OOYCIIOBJIEHBI, IJIaBHBIM 00pa3oM, pa3IUuusMHU CEYCHHUH
MOTJIOUIEHMSI, BBIYMCIEHHBIX B paMKaX HUCIOJIb3yeMoil ontudeckoi Moaenu. Ouenku JENDL-3.3
u BPOH/I-3 nocrarouHo 6:1M3KH B 007aCTH MAaKCUMyMa CEUYEHUI HEYNPyroro paccesiHus, Toraa
kak ENDF/B-VI kaxercss HECKOJIBKO 3aHIKEHHOW. Bce OIeHKHU coriacyroTes Mexy co0oit u ¢
9KCIIEPUMEHTAIbHBIMU JaHHBIMU IIPU SHEPTUAX HEUTPOHOB BhIlE 14 M3B, rae nomunupyromumi
BKJIaJ] BHOCAT IPSIMbIE U NPEAPABHOBECHBIE ITPOLIECCHI.

Ha prc. 12 u 13 moka3aHel OLEHKH CEYCHHMiT BO3OYMK/ICHHS NEpPBBIX ABYX YpoBHEH ** Bi mpu
HEYNPYroM paccessHUM HEUTPOHOB. boiblas 4acTh AKCIEPUMEHTATIbHBIX JIaHHBIX MOJyuYeHa
IyTEM HW3MEPEHMUs BBIXOJOB TramMMa-lydyed, CONYTCTBYIOUIMX HEYNPYTOMY PpacCesHUIO
HEUTPOHOB, W TOTPEIIHOCTH TaKOW METOJIMKH, CBSI3aHHBIE C NEMU(POBKON CIEKTpa raMma-
Jdydel mpu Bo30Y>KAEHUN MHOTHUX YPOBHEH, 10CTaTOYHO BEJIUKU. B yacTHOCTH, ceueHMs BbIXO/a
JMCKPETHBIX TaMMa-TMHUK B wm3MepeHmsx Jlamyka m Cagmoxmna [94L] Obun TOMyYeHBI
OTHOCHTE/IPHO CEUEHHs Heympyroro paccesust 1.2 MsB meiitpornos Ha °Fe ¢ B03OyKaeHHEM
846 k3B ypoBHs. /{51 3T0i1 MOHUTOPHOM peaklyy P SHEPTUN HajleTauX HeuTpoHoB E,=1.2
Mb5B aBropsl 3kcnepuMeHTa Opanu 3HadeHue cedeHus 530 MO6. CoryiacHO HOBOW OILCHKE,
BbInoJIHEHHON [IponsieBbiM u ap. [05P] ceuenue Bo3OyxneHus 846 k3B ypoBHS B peakuuu
*%Fe(n,n'y)’°Fe mpu E,=1.2 M5B pasro 461.56 MG. [TosToMy pe3yibraTsl u3Mepenuii [94L] mo
CEUEHHSIM BBIX0J1a TaMMa-KBaHTOB HAMHU ObUTM OTKOPpEKTHpOBaHbI Ha (pakrop =0.87087.
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Puc. 13. OneHku ceueHHs] HEYyNpPyroro paccesiHus HEUTPOHOB Ha BTOPOM ypoBHEe ~ Bi B
CPaBHEHMHU C IKCIEPUMEHTAIbHBIMU JAHHBIMU

Cornacue BceX OLEGHOK C OKCIHEPUMEHTAIBHBIMH JAHHBIMH 10 (QYHKIUSM BO30OYKICHUS
HU3KOJISKALINX YPOBHEHW KaKeTCs YIOBJIETBOPUTENIBHBIM, YUYUTBIBAs JOCTAaTOYHO OOJIbIIME
MIOTPEIIHOCTH ¥ Pa3HOTIIACUS MMEIOIINXCS TAHHBIX.

Ha puc. 14 noka3aHbl OLIEHKHM YTIJIOBBIX paclpeieieHUil Heynpyro paccesHHbIX HEHTPOHOB ¢
sueprusimu ot 1.45 10 3.55 M>B Ha mepBbIX ABYX YPOBHAX - Bi. AHH30TDOIHS YIJTIOBBIX
pacripelieleHuil A paccMaTpUBAaEMbIX SHEPTUN CPABHUTENIBHO HEBENUKA, U BCE OLICHKH
JIOCTAaTOYHO XOPOIIO COTJIACYIOTCS MEXIY €000 M C DKCIEPUMEHTAIBHBIMUA JTAHHBIMH.
IpeBbllicHNE SKCHEPUMEHTANBHBIX IAaHHBIX HAJ OLEHKAMH s ypoBHA 13/2° mpu sHeprum
HeHUTpoHOB 2.02 M»B 00yCIOBIIEHO PACXOXKIECHUSIMH B OMMUCAHUH OKOJIOMIOPOTOBOTO TTOBEACHUS
(GyHKUMH BO30YXKIEHHs 3TOr0 YpOBHS BO BCeX OLEHKax (cM. puc.13). B Hacrosiee BpeMsi He
BUJHO, KakuM OOpa3oM TaKO€ PAcCXOXKICHHE C IKCIEPUMEHTOM MOXET OBITh YCTpAaHEHO B
TEeOpeTHYeckux pacuerax. llo-BuauMoMy, A paspelleHdss MMEIOLIMXCS MPOTHBOPEUH
HE0OXOIMMBI HOBEIE, O0JIee HaIeKHBIE H3MepeHHst (PYHKINI BO30YKACHUS JaHHOTO YPOBHS IIPH
OKOJIOMOPOT'OBBIX SHEPTUAX HAJIETAIOIINUX HEHTPOHOB.

34 CeueHue peakunu paguanuonHoro 3axsara (MT=102)

Ha puc. 15 nokasaHsl OLEHKH CCYCHHH PaHALOHHOTO 3aXBaTa HelTPOHOB Ha ~* Bi B CpaBHEHHH
C DKCIIEpUMEHTaIbHBIMU JaHHBIMU [35-38]. Bce olieHKHM MOIy4yeHbl Ha OCHOBE CTaHIAPTHBIX
ONTUKO-CTATUCTUYECKUX pacueToB, M HX pasHoryiacus B obnactu »Hepruil Beime 1 M»sB
00yCIJIOBJIEHO pPa3IMYHBIMU NPUOIMKEHUSIMH B ONHCAHUM KOHKYPEHIMM paJualliOHHBIX U
HEUTPOHHBIX IIMPUH Ha HadyalbHBIX 3Tamax Kackajla raMma-mepexonoB. B oOmactu sHepruit
Boiie 8-10 M»aB Bo Bcex OlLlEHKax paccMaTpuBaeTCsi MEXaHH3M IPsIMOT0-KOJUIEKTUBHOIO
3axBaTa HEUTPOHOB, HO MPHUOIMKEHHSI, IPUBIIEKAEMbIE Ul €r0 OMMCAHUs, Pa3IMYaloTCsl BECbMa
3HAYUTEIIBHO.

B ob6nactu sHepruii HelitponoB Huxe 1 Ma3B ouenku ENDF/B-VI u BPOH/I-3 npaktuyecku
COBMAJAIOT M XOPOIIO COTJIACYIOTCS C IKCIIEPUMEHTaIbHBIMU NaHHbIMU [37]. Ilpu sHeprusx
Hajeraromux HedTpoHoB Bbime 1| M»B BPOH/I-3 xopomo onucelBaeT 3KCHEPUMEHTAJIbHbIE
naHHble [86M], Torna kak onenka ENDF/B-VI npoxoauT 3HaYNTEIbHO HIKE ITUX JaHHBIX.
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Pruc. 15. OleHKH ceueHnii paHaHOHHOr0 3aXBaTa HeHTPOHOB ~ Bi B CPaBHEHHH C

AKCIIEPUMEHTAIIbHBIMU JaHHBIMU [35-38]

Onenka JENDL-3.3 kaxercs CyIIECTBEHHO 3aHMKEHHOM KakK MpPU SHEPTUAX HEUTPOHOB HUXKE 1
M>5B, Tak u B nuanaszone sHepruid ot 3 no 10 M»aB. Cnenyer, oqHako, OTMETUTh, YTO BBUIY
MaJIo BEJIMYMHBI CEYEHUs 3aXBaTa HEUTPOHOB C YHEPrusiMU Bhille 1 MaB, pasHornacus oneHok
B 00JaCTH BBICOKMX SHEPrHil HE OKa3bIBaeT CKOJIb-IMOO 3aMETHOrO BIMSHUS Ha pacyeThl
XapaKTEPUCTHUK AJIEPHBIX PEAKTOPOB.
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3.5. Peaknusa (n,2n) (MT=16)

DKCrepUMEHTANIbHBIE JTAaHHBIE O CEYEHUM peakuuu (n,2n) moka3aHbl Ha puc. 16 COBMECTHO ¢
COOTBETCTBYIOIUMH oOIleHKaMH. CedeHue peakiuu (n,2n) CpaBHUTEIBHO BEJIMKO, MO3TOMY
3HAYUTEIbHBIC PA3HOTJIACHS €ro OIEHOK MOTYT OBITh OYEHb CYIIECTBEHHBI JUIsI OOJBIIMHCTBA
NPaKTUYECKUX NpWIokeHUi. M3 pucyHKa BHIHO, 4TO B LI€JIOM BCE TPH paccMaTpuBaeMble
OMOIMOTEKH JAOT MPAKTUYECKU OJIMHAKOBOE OIMCAHHUE SKCIIEPUMEHTAIIBHBIX JIaHHBIX.

3. 6. Ceuenne peaknuu (n,3n) (MT=17)

OreHeHHBIC W SKCIICPUMEHTAIBLHBIC TaHHbBIE TI0 (PYHKITMH BO30YKIACHHUS pPEaKITHN 209Bi(n,3n) OKa3aHEbI
Ha puc.17. I3 pucyHKa BHIIHO, YTO aOCONIOTHBIC 3HAUYCHUS WMEIONIUXCS SKCIEPUMEHTATBHBIX
JAHHBIX B IIHPOKOM JIMAMa30HE HHEPTHA pacCEMBAEMbIX HEUTPOHOB BOCIPOU3BOSATCS
ouenkaMmu BROND-3 u JENDL-3.3. Mgl nonaraem, 4to 6osiee IpeArouYTUTENFHON SBISETCS
orienka BROND-3, Tak kak oHa HaJ€)KHO BOCIIPOM3BOIUT IKCIIEPUMEHTAIILHBIE JaHHBIE B OoJiee
HIMPOKOM SHEPIeTUUECKOM MHTEpBAJIE.
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Puc.16. CpaBHeHHe OIIEHOK ceueHH peakuuu ~ Bi (n,2n) ¢ SKCIEpUMEHTATbHBIMUA JaHHBIMU
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Puc.17. CpaBHeHHe OIIECHEHOK CeYeHH peakiuu ~ Bi (n,3n) ¢ SKCIepUMEHTATbHBIMUA JaHHBIMU

3.7. Peaknuu (n,p) MT=103) u (n.a) MT=107):

Peakumn “’Bi (n,p) u *”Bi (n,0.) WHPOKO UCIONB3YIOTCS IS TO3UMETPUH HEHTPOHOB, IIOITOMY
JUIST HUX, KaK IPaBWIO, UMEIOTCS Oosbline HAOOPHI AKCIEPUMEHTATBHBIX JaHHBIX. OmHAKO
HAJICKHBIX DKCIICPUMEHTAIBHBIX JAHHBIX U (YHKIMH BO3OYXICHWS peakuud ~  Bi (n,p) B
nuanaszone sHepruii 1o 20 M»aB Her. [lo 3To#l mpuunMHEe B KauecTBE KPUTEPHs] MPUTOAHOCTU
OLICHOK B Oosiee IHUPOKOW OONAcTH DSHEPruil Mbl HUCHOJIB30BAIM HOBBIE HaJIeXKHbIC
HKCIIEpUMEHTANbHBIE JaHHble U3 paboThl [10], modydeHHbIe B quana3oHe 3HEPruil HeWTPOHOB
coimie 28 MaB. Ha puc. 18 nmoka3ansl JaHHbIC U3MEPEHUN CEYEHUN peakiuu (n,p) B CPaBHEHUHU
¢ omeHkamu. HeTpyJqHO BHIETh, UTO M3 BCEX PACCMATPUBAEMBIX OMOIMOTEK OIICHKA CEUCHUs
peakmuu  (n,p), mnpemmaraemas B BROND-3, Haumbosiee  amekBaTHa  HaJEKHBIM
AKCTIEPUMEHTAIIbHBIM JaHHBIM.

AHaNOrMYHA cUTyarms ¢ peakgmed ~UBi (n,). B mporecce NpOBENCHHS OLEHOK IS
oubmorekn BROND-3 MBI HCHONB30BaiM MpEIPaBHOBECHYIO MOJENb SJpa, HapaMeTpsl
KOTOPOM JIJIsl ONUCAHMsI BBIXO/Ia COCTABHBIX YaCTHUI] ObLIM MOJ00paHbl MO IKCHEPUMEHTATbHBIM
naHHBIM paboTs [10]. B urore, yaanock onucaTh CHEKTPHl U UHTETPATBHBIE BEIXOABI 0- YACTHUI
BILUIOTh JO AHEPruil paccemBaeMbIX HEUTPOHOB 96 M»B. Ilo 3Toi mpuyuHe, Mbl CYUTAEM, YTO
OIICHKa peaKINH 209Bj (n,0) u3 Ombnmmoreku BROND-3 B Hacrosmuii MOMEHT HamOoJjiee
HajzexHas (cM. puc. 19).

4. OopaszoBanue GpoToHOB

B ¢aitnax JENDL-3.3 u ENDF/B-VI conmepxutcsi 10CTaTOYHO MOJTHBIC OIEHKH MHTETPaTIbHBIX
BBIXOJIOB M CIIEKTPOB TramMMa-JIy4eil, COMyTCTBYIONIMX MpolieccaM paguallMOHHOIO 3axBaTa U
HEYTIPYTroro B3auMOICUCTBHS HEUTPOHOB C simpoM-MuiieHbt0. B JENDL-3.3 Takas undopmarus
npencraniena B cekuusx MF=12, 13, 14 u 15, torna kak B ENDF/B-VI B cekmusix MF=12, 14 u
15 conepuTcsi TONBKO JaHHBIE O TaMMa-iy4yaX, OOYCIIOBJIIEHHBIX DPaJUAIlMOHHBIM 3aXBAaTOM
HEUTPOHOB, a JIaHHBIE O MHOXXECTBEHHOCTH M CIEKTpax TramMMa-JIy4eil, COMpPOBOXKIAIOIINX
HEYIpYyTUe MPOLECChl, BKIOUEHbI B cekiuio MF=6. VYrioBble pacrnpeneieHus BCEX THUIIOB
raMma-m3JIy4eHUs B 00€UX OLEHKAX MPUHSATHI U30TPOITHBIMH.
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Pric.18. CpaBHEHHME OLIEHOK CEUeHHH peakim - Bi (n,p) ¢ SKCIIEPUMEHTATHBIMH JaHHBIMA
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Puc.19. CpaBHeHUE OIIEHOK CEUEHUI peakuu 29Bj (n,a) ¢ HKCIIEPUMEHTAIIbHBIMU JaHHBIMHU

O1LleHKN MHTETPaJbHBIX CeUeHUI 00pa30BaHus TaMMa-JIydeil okazansl Ha puc.20 B CpaBHEHUH C
SKCHICPUMCHTAJILHBIMU  NAaHHBIMU. I[aHHBIX o MOJIHOMY CCYCHHUIO TaMMa-IpOU3BOJACTBA HC
cpaBHUTENBHO HeMHOTO [44N, 75W, 91H, 99G]. Bo Bce skcnepuMeHTaIbHbIE JTaHHBIE HAMH
651)18. BHCCCHBI IMOIIPABKH, YYUTBIBAKOIIAs BKJIAA B UHTCTPAJIBHOC CCUCHUC CCUCHUA 06pa3OBaHI/IH
raMma-KBaHTOB HH3KOMHEPreTHUECKUX ramma-lyuyeld, He PErHCTPUPYEMbIX B OSKCIIEPUMEHTE.
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Takue nmompaBKM JOCTATOYHO BEJIMKH, U MMEHHO OHHU OIPEACISAIOT OCHOBHYIO MOTIPEIIHOCTH
JKCIIEPUMEHTAIbHBIX JaHHbIX. Ha OCHOBE MMEIOIIMXCS AAHHBIX MOYKHO CHEIaTh BBIBOJ, YTO
ouenku JENDL-3.3 u ENDF/B-VI 3aBsimator vHa 20-30% uHTErpagbHbIE BRIXOIBI TaMMa-Tyden
IIPAKTUYECKH BO BCEM JAMaIa3OHE 3HEpruil HeUTpoHOB Bele 3-4 M»1B, Torma kak bPOH/I-3
JIOCTATOYHO XOPOLIO COIVIACYETCS € HKCIIEPUMEHTAIbHBIMU JAHHBIMH.
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Puc. 20. OneHkM HHTETpajbHBIX CEUYEHUH O0O0pa3oBaHMs TraMMa-lIydedl Npu HEynpyrom
v v 2 .
B3aMMOJICHCTBIN HEHTPOHOB ¢~ Bi B CPaBHEHHH C SKCIIEPHMEHTAIBHBIMU JAHHBIMH
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5. 3akn04eHue

5.1 BeBogel.Ha  0oCHOBE  NpPOBEIEHHOIO  pPAacCMOTPEHMsSI OLEHOK W HMMEIOIIUXCS
9KCHEPUMEHTAIbHBIX JaHHBIX MOYKHO CJeNaTh BBIBOJ, 4YTO OoJyiee AOCTOBEPHOM B HACTOSIIEE
BpeMs sBsiercs orenka BPOHJ-3' (aBTopbl omenxn A.B.Hruatiox, K.H.3os10Tapes,
B.Il.JIynes, B.H.Manoxun, I'.SI.Tepreiunbiii, H.H.Tutapenko). B Hee BK/I0YeHBI Te ke
napaMerpbl HEWTPOHHBIX pe3oHaHcoB, 4YT0 W B ENDF/B-VI, HO JI0CTUTrHYTBHI
onpesieieHHbIC YTOYHEHHUS! B ONHCAHMHM CEeYeHHH HeyNnpyroro paccesiHusi HeiTpPOHOB,
CeYECHHMH PpaJIMalMOHHOIO0 3aXBaTa HEHTPOHOB, BBIXOJ0B 3aPSKEHHBIX YaCTHL H
HHTErPAJIbHBIX BBIXOA0B raMMa-JIy4eH.

ABTOpBI 32KJII0YCHHUS
A.B.Urnariok u H.H.Tutapenko.

'Onenka nononuena gaitnom MF=9 ¢ cexrueit MT=102, comepxaleii BeposAsTHOCTH 06pa30BaHus bicMyTa-210 B
OCHOBHOM M B U30MEPHOM cocTOsiHuAX. — M.Hukonaes.
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83.6. Bucmyt-210

Paguoaxktusen (T;,=5.013 n). UcneiTbiBaeT Oeta-pacnaj B nonoHuii-210(BeposTHOCTD aibda-
pacnaga BucmyTa-210 B Tamnuii-206 paBHa 1.3* 10%%). Iomnowuii-210, B cBOIO ouepens
pacniagaercs (T1,=138.38 1) B cBuHen-206 mytem anbda-pacnaja.

3akino4enue
B POC®OH/] BHOCSITCS OLIEHEHHBIC JaHHBIC 0 HEHTPOHHBIX ceueHusix u3 EAF-2003. B c¢aiine
MF=10 coxpanena Toibko cekiust MT=4. OcTanbHble Ce4eHUs! CBEPHYTHI IO MOJCEKIUSIM U

BHeceHbI B (paiin MF=3.

ABTOp 3aKJIHOYCHUS
Hukonaes M.H.

83.7. Bucmyt-210m

Pagnoakruser (T,=3*10° er). UcbithBaeT anbda-pactas B Tawimii-206 1.3%10°%).
Tannuii-206, B cBOIO o4epesib, UCTIBIThIBaeT OeTa-pacnan B cBuHe-206 (T1,=4.2 muH).

3akaouenue
B POC®OH/I BHOCATCS OLICHEHHBIE JaHHBbIE O HEUTPOHHBIX ceueHusx u3 EAF-2003. Bee
ceueHus B cekuusx (aitma MF=10 cBepHYTh 110 MOACEKIUAM | TIepeHecTH B ¢aitn. MF=3.

Cekuuto MT=4 nepenectu u3 paitna MF=3 B ¢aitn MF=4.

ABTOp 3aKJIH0YeHNs
Huxkomaes M.H.
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