90. TOPUN

B 6ubmuoreke POCOOH/] npencraBineHbl JaHHBIE 7S TPUPOTHOTO TOPHUS U A7 6 €ro
JOJTOXKUBYIIUX U30TOTOB.

90.1. Topun-227

PaguoaktuBen. (T;,=18.72 nx). UcneiTeiBaeT anbda-pacnan B pamuii-223 u naiee B
pe3yibTaTe IenoYkH anb(da-pacnagoB, a B KOHIE U OeTa-pacmazoB, MPEBpaIlacTcsl B CBUHEII-
207.

B coBpeMeHHBIX OMOIMOTEKaX OIICHCHHBIX JAHHBIX COJCPXKUTCS OJHA TOJHAs OICHKA
HEUTPOHHBIX NaHHBIX s Topus-227 N.Takagi, 1988: B JENDL-3.3, B JEFF-3.1, ENDF/B-
VIIb2 u omenka R.A.Forrest, J. Kopecky mnsi HEKOTOpBIX HEHTPOHHBIX CEUECHUU B
akTuBaMoHHO# ouomorexke EAF-2003.

Ha pucynke 1 moka3zaHo cpaBHeHHE cedeHHs] nelieHus Th-227, TpUHATOTO B
oubnuorexkax JENDL u EAF.
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Pucynok 1 — CpaBHeHue olieHeHHBIX ceueHuit aenenust Th-227.

Ha pucynke 2 mnoka3aHO CpaBHEHHME OLIEHEHHBIX CEUCHMH pPaJUallMOHHOTO 3axBaTa
HeliTpoHoB it Th-227.
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Pucynoxk 2 — CpaBHeHHE OIICHEHHBIX CEYCHHI paaualioOHHOTO 3axBara Th-227.
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W3 npuBeneHHoro Ha pucyHke 1 cpaBHeHHUs BUAHO, uTO B omeHke Forrestb m Kopecky
(EAF) umeercs pukTHBHBIH pe3oHAHC, B TO BpeMsd, Kak B olleHke Takagi ceueHue aeneHUs
npezcTaBisieT co0o0i rmaakyro ¢yHkuuio. [IpaBoMepHOCTh pe3oHaHca - COMHHUTEIbHA, 0COOCHHO
ero “uHTephepeHIMOHHBIH MUHUMYM, 0JHaKo olleHka Kopecky BbimomHsach B OoJiee mo3aHee
BpeMs BKYyII€ CO BCEMH MJIJIIMMHU aKTHHUJAMHU U Ha OCHOBE €JMHON CHUCTEMATHKH CEYCHUIL.
HNmenno nmostomy 3amena ceuenus aenenus B JENDL ouenkoii Forrestb u Kopecky, Bugumo,
Obl1a Obl 1EnecooOpazHoil. VMeroTcs Bcero JBe 3KCIEpUMEHTaIbHbIE PabOThl, B KOTOPBIX
IPUBOJATCS PE3YJIbTAThl U3MEPEHHsI CEUCHHMS I€JICHUS B TETJIOBOM TOUKE U HA OCHOBE KOTOPBIX
Myxa6xab B cBoeit kommuisiiud BNL-325 (1981 r1.) mpuBOIUT peKOMEHAAMH TSI TEIFIOBOTO
ceueHust. BugHo, uTo 00€ OIIEHKH COracyroTcs B TEIJIOBOM TOUKe co 3HaueHneM Myxabxaba.

CormacHo pUCYHKY 2 CEYeHHMsS paJHallMOHHOTO 3axBaTa Th-227 B 00enx oOleHKax
NPaKTUYECKHU COBIAAAIOT, 32 UCKJIIOUCHUEM MPAKTHUECKH MaJTOBAXXHOM 001acTH SHEPruil BbILIE
~ 10 M»B, rne onenka Forrestb u Kopecky npencrasisiercss 6omiee 3akoHOMepHOi. B orenke
EAF-2003 npuBoasTcs TakKe AaHHBIE O CeUeHUsX peakiuil (n,p) u (n,alfa), orcyTcTByomue B
JPYTUX OIIEHKAX.

3akiaoueHue

B POC®OH] BkmtouaeTcs (aill OLIEHEHHBIX TaHHBIX O HEUTPOHHBIX CEUCHHSIX W3
JENDL-3.3. Ceuenusi neneHuss U 3axBaTa OTKOPPEKTHpOBaTh corjacHo oinenke EAF-2003,
BKJIFOUHTH JaHHBIE O CEYEHUSIX PEAKLUU C BBUIETOM 3apSKEHHBIX YaCTHUL U MEPECUYUTATh MTOJIHOE
ceueHue. BKIOUnTh TaHHBIE O BBIXO/aX MPoayKToB AeneHus (onenka Murnanna (T.England) u3
ENDEF/B-VI). Bxirounts faHHBIE O 3ama3blBAIONINX HEUTpOHAX (8 TPYI) HAa OCHOBE JaHHBIX
JEFF-3.1, HO ¢ TeMU *Ke CIeKTpaMu, 4To U JJisd ypaHa-235.

ABTOp 0TOOpa JAHHBIX
Komees B.H.

90.2. Topuin-228

Paguoaktusen. (T1,=1.9131 r). UcneiTeiBaeT anbda-pacnan B paauii-224 u pganee B
pe3yJbTaTe IernoYkd anb(a-paciagoB, a B KOHIE U OeTa-pacrazoB, NMPEBpAIIAeTCs] B CBHHEL-
208. OgHUM M3 MPOMEKYTOUHBIX MPOAYKTOB sBJsieTcs Tamuii-208, ucmyckaromuii npu Oeta-
pacmajzie ’eCcTKoe raMmma-Hu3i1y4eHue.

B coBpemeHHBIX OMOIMOTEKaX OLEHEHHBIX JAHHBIX COJCPKHUTCSA TIOJHAs OLEHKa
N.Takagi (1988 r.) melitponnsix nmanaelx B JENDL-3.3 u B JEFF-3.1. B omenke ENDF/B
nannble N.Takagi mogudumnupoBansl R.Wright’oM B pe3oHaHCHOI 001acTu SHEPTHil 1715 BEpCUU
VIIb2. Nmeetcs emte u ouenka R.A.Forrest, J. Kopecky a1 HeKOTOpBIX HEHTPOHHBIX CEUECHUH B
akTuBanonHon ouodnmorexke EAF-2003.

Ha pucynke 3 mnokazaHo cpaBHeHue cedeHus penenuss Th-228, mnpuHATOoro B
oubmmorekax ENDF/B-VIIb2 u EAF.
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Pucynok 3 — CpaBHeHUe OllEHEHHBIX ceueHui aeneHus Th-228.

W3 npuBeaeHHOro Ha PUCYHKE 3 CpaBHEHHUs BHMJHO, YTO CEYEHHUE JIEJIEHUS HOCHT
MIOPOTOBBIN XapakTep, u uto oneHka Forrestb u Kopecky (EAF) otnmuaercs ot onenku Takagi
(JENDL) B ob6nactu sHepruil Bbime 500 k3B. Bonee moapoOHO cpaBHEHHE 3THX OLICHOK
MIPEICTABJICHO HA PUCYHKE 4.
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Pucynok 4 — CpaBHeHue olieHeHHbIX ceueHnid aenenus Th-228 Beimie 100 k3B.

B oOubmmoreke EXFOR wuMeroTcss aBe SKCIEepUMEHTalIbHBIE pPabOThl, B KOTOPBIX
NPUBOJATCS PE3yJbTaThl U3MEPEHUS CeUeHHUs JIeJIeHusl B obmacTu 3Hepruit Boime 500 k3B. Ot0
pesynbTatel Tpynmnbel BopotHukoBa (1972 r1.), m rpymmbel [Dxeiimca (1984r.). Pazmuuus B
CEUEHMSIX BBI3BAHBI TEM OOCTOSTEILCTBOM, YTO Takaru MpoOBOAUT OLCHKY CEUEHHs JCJICHUsS Ha
OCHOBE JaHHBIX Tpynmbel BoporHukosa, a Forrestb u Kopecky (EAF) 3a ocHOBy cBoeit oneHKH
B3SUTH pe3yJbTaThl u3Mepenuil rpynnsl [bxeitmca. Micxons u3 cooOpaxeHui, 4TO ¢ BCE YETHO-
YETHBIE M30TOMbI TOPUS HMEIOT CXOXHUI XapakTep CeYeHHs JAENeHHUs, a C POCTOM aTOMHOIO
HOMEpa BEJIMYMHA TIEPBOTO “TNIATO” MOHMKAETCS, MOYKHO MPEATOJIOKHTh, 9TO onleHKa Forrestb u
Kopecky (EAF) siBnsieTcst 6omee mpaBaonogo0Ho.

Ha pucynke 5 mnoka3aHO CpaBHEHHME OLICHCHHBIX CEYCHMM paJMallMOHHOIO 3aXBaTa
HeHUTpoHOB 1151 Th-228.
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Pucynoxk 5 — CpaBHeHHE OIICHEHHBIX CEYCHHI paaualioOHHOTO 3axBaTa Th-228.

CormacHo pUCYHKY 5 ce4YeHHs paJHallMOHHOTo 3axBaTa Th-228 B 00enx oOleHKax
NPaKTUYECKU COBIAAAIOT, 3a HCKIIOUYEHHEM JABYX oOiacTeil sHepruif, a MMEHHO: B 00JacTu
PE30HAHCHBIX AHEPruil U B obsiacTu sHepruil Beimie ~ 6 MaB. Hukakux skcnepuMeHTanbHBIX
JAHHBIX 110 U3MEPEHMIO CeUeHUs paaualoHHoro 3axsata Juid Th-228 ner. MmeroTcst TOIbKO
pexomenaanuu Myxa6xaba (BNL-325, 1981 r.). [loBenenne ceueHuii B pe30HaHCHON 0OJIACTH
9HEPruil MOKa3aHo Ha PUCYHKE 6.
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Pucynok 6 — Cevenue paguaiinoHHOTo 3axBara Th-228
B oOnactu sHepruit Huxke 10 3B.

N3 pucynka 6 BHUIHO, YTO OTJIHUYUS B OLECHKE OMPEACISAIOTCS B MEXKPE30HAHCHOM
JUarna3oHe. DTO pa3Inyue BhI3BAHO TEM OOCTOSTENBCTBOM, UTO st Bepcuu VIIb2 Paiitom Obuin
no6aBiieHbl 2 pe3oHaHca ¢ 3Heprueit 9.363 »3B u 14.5 5B, 3a rpaHuieit 061acTi pa3peneHHbIX
PE30HAaHCOB, a ISl ypaBHOBEIIMBAHUS BKJaJa OT ATUX PE30HAHCOB B TEIIOBOE CEUEHUE UM
n00aBJICH €IlIe OJIMH PE30HAHC C OTPHUIIATENIbHOM dHepruei -10 3B.

3aKjIouYeHue

B POCO®OH]JI BkmrowaeTcsi (aityi OLIEHEHHBIX JTAaHHBIX O HEUTPOHHBIX CEUCHHSX W3
ENDF/B-VIIb2. Ceuenus neneHusi 1 3axBaTa OTKOPPEKTHPOBaTh cornacHo orienke EAF-2003 u
NepecyuTaTh MOJIHOE ceyeHHe. BKIIIOUNTh NaHHbIe O 3ama3blBaloIMX HEUTpoHax (8 rpymnm) Ha
ocHoBe nanubix JEFF-3.1, HO ¢ Temu ke crieKTpamu, 4yTo U JIs ypaHa-235.

ABTOp 0TOOpA JTAHHBIX
Komrees B.H.

90.3. Topun-229

Pamnoaktusen. (T;,=7880 ner). UcnbiThiBaeT anbda-pacnan B paauii-225, KOTOPHIA, B
CBOIO Ouepenn, MyTeM OeTa-pacmaja MpeBpamiaeTcss B aKWMHWUN-225 U Janee B pesyibrare
IEMOYKH anb(a-pacmnanos, a B KOHIIE U OeTa-pacaioB, IpeBpamaercs B BACMYT-208.

B coBpemeHHBIX OHMOMMOTEKAaX OILEHEHHBIX JAaHHBIX COJEP)KUTCS TOJHAs OIlCHKA
HerTpoHHbIX MaHHbIX N.Takagi (1988 r.) - B JENDL-3.3 u B JEFF-3.1. B onenke ENDF/B
nannbie N.Takagi moguduuuposansl R.Wright’oM B pe3oHaHCHO 061acTu S3HEPTUil A7 BEpCUH
VIIb2. Umeetcs eme u onierka R.A.Forrest, J. Kopecky ais HEeKOTOpBIX HEUTPOHHBIX CEUCHUH B
akTuBannoHHou 6ubmoreke EAF-2003.

Ha pucynke 7 moka3zaHO cpaBHEHHE cedeHHsl nelieHus Th-229, mpuHsATOTO B
oubmmorekax ENDF/B-VIIb2 u EAF.
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Pucynok 7 — CpaBHeHue OlleHEeHHBIX ceueHuit genenus Th-229.

W3 mpuBeneHHOTO HAa PHUCYHKE 7 CpPaBHEHHS BHJIHO, UYTO CEUYEHUS TPAKTHYCCKU
coBmajarT. Pe3oHancHas obnacth sHepruil npoctupaercs Ao 10 sB. Jlanee — obnacts riaaakux

CEYECHUH.

Nmeercss HECKONBKO HAOOPOB SKCIEPUMEHTANBHBIX JAHHBIX MO H3MEPEHUI0 CEUCHUS
nenennss Th-229. Ha pucynke 8 moka3aHO CpaBHEHHE OICHCHHBIX CCUYCHUH C HMMEIOIIUMUCS
9KCIIEPUMEHTAIbHBIMU JAHHBIMU B 001acTu sHepruil 1o 1 k3B, a Ha pucyHke 9 — aHanmoruyHoe
CpaBHEHME B 00JacTH dHepruil Beime 1 kaB.
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ncyHoK 8 — CpaBHEHHE OLICHCHHBIX ceueHui neneHust Th-229
C OKCTIEpUMEHTAILHBIMU JTaHHBIMH B 00J1aCTH 3Hepruii 10 1 k3B.
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Pucynok 9 — CpaBHeHue OlleHEHHBIX ceueHui peneHust Th-229
C DKCTIIEPUMEHTAIbHBIMH JIaHHBIMH B 00JIaCTH 3Hepruii Boie 1 k3B.

W3 npuBeA€HHOTO HA PUCYHKE CPAaBHEHUS BHJIHO, YTO OIEHEHHOE CEYCHHE HE OMHCHIBACT
IKCIIEPUMEHTAIBHBIC JaHHBIC B 00y1acTh Hepruii Beine 10 3B, T.e. B 0071aCTH MIAKUX CCUSHUH.

O COOTBETCTBUU CEUYEHHUI W SKCIEPUMEHTANBHBIX JAHHBIX B OOJACTH PE30HAHCHBIX
SHEpPruii W3 pucyHka 8 u 9 ckazaTh TpyHHO. 3/1€Ch CJEeAyeT CpaBHMBATh HHTETPAIbHbBIC
XapaKTePUCTHKU, B YACTHOCTH, PE30OHAHCHBIM WHTerpan jaeneHus. B Tabmune 1 mpuBoautcs
CpPaBHCHHE PE30HAHCHBIX XapaKTePUCTHK C peKkoMeHaanusmMu Myxaoxaba.

Tabnuna 1 — TeroBble ceueHUs U pe30HaHCHBIE HHTErpabl Th-229 (GapH).

Temnosoe cetenne Pe3oHaHCHBINM HHTErpaIT
Hywxmn | Ouenka (E=0.0253 5B) p
ITonnoe | Jlenenmwe | 3axBar Jlenenue 3axBar
ENDF/B 105.1 31.6 63.4 443 1236
Th-229
BNL-325 30.8+1.5 61+6 466+75 1000175

W3 mpuBenenHoit B Tabnune 1 uHQOpMAIMKM BUIHO, YTO OIECHEHHOE CEUCHUE JIEICHUS
XOpOIIO cOoTacyercs ¢ pekoMeHnanusMu Myxabxaba B mpezienax 3asBICHHON MOTPEITHOCTH.
Urto kacaeTcsi ceYeHHs 3aXBaTa, TO OLIEHEHHBIM PE30HAHCHBIN MHTErpall 3aXBaTa OTKJIOHSAETCS
OT pexomMeHayemMoro MyxabxaboMm He HaMHOTO 0oJiee 3asBIICHHOMN MOTPEIIHOCTH. DTO SIBISETCS
BIIOJIHE MTPUEMIIEMBIM, MTOCKOJIBKY HUKAKHX U3MEPEHHUM CeueHHs paJuallioHHOro 3axBara Ha Th-
229 Her.

B zaxmouenue, Ha pucynke 10 mpuBeneM cpaBHEHHE OIICHEHHOTO CEUYEHHS IOJIHOTO
B3aUMOJICCTBUSI C EIUWHCTBEHHBIM JKcriepuMeHTOM KoTd, BbImosHEHHBIM B 1961 romy.
Pe3ynbTathl sKcniepuMeHTa OBbLIM MCHOIB30BAHBI ISl ONPEACTICHHUS PE30HAHCHBIX MapaMeTpOB.
Kpome skcniepumenTa KoTa, 11t onpeneneHns pe30HaHCHBIX MMapaMeTpOB OBLIH MCTIOJIh30BAHEI
pe3ynbTaThl u3MepeHuit rpynn Xoxiosuua (1960 r.), bommuamxepa (1963 r.) u ®enBuHun
(1970 r.).

W3 npuBenenHoro Ha pucynke 10 cpaBHEHHs BUIHO, YTO OLECHEHHOE CEYCHHE M3 OIICHKU
ENDF/B xopotio coriacyercs 1 IMCIOIIUMHUCS dKCIIEPUMEHTATLHBIMA JaHHBIMHU.
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Pucynok 10 — CpaBaenwne nonHoro ceuenus: Th-229 ¢ sxcnepuMeHTaIbHBIMU JAHHBIMU.
3akiroueHue
B POC®OH/I Bxmrouaercs (aiiia OLEHEHHBIX MAHHBIX O HEHUTPOHHBIX CCUYEHUSIX W3
ENDF/B-VIIb2, B xoTopoMm ceueHue 3axBarta Bbime 6 MsB mpunsto B coorBercTBUu ¢ EAF-

2003, roe ucnonb3oBaiach Ooyiee COBEPIIECHHAS MOJETb pacuera CeUeHHs], CEUCHHUE JAETICHHUS
Bbiie 10 5B OTKOppEKTHPOBAHO COTJIACHO AKCIEPUMEHTAIbHBIM JHaHHbIM KoOasmu. [lomHoe
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CCUYCHHE IIOJIYYCHO KaK CyMMa MapliHaibHBIX. BKIIOYNTH MaHHBIE O BBIXOJAX NPOIYKTOB
nenenus (onenka HWurmanga (T.England) w3 ENDF/B-VI). BxiouuTs gaHHBIE O
3amna3/pIBaoIIX HeWTpoHax (8 rpymnm) Ha ocHoBe AaHHBIX JEFF-3.1, HO ¢ TeMu ke criekTpamu,
YTO U JUIs ypaHa-235.

ABTOp 0T0Opa TaHHBIX
Komees B.H.

90.4. Topnn-230

90.4.1. O01mue 3aMeYaHNA

Pagmoaxtusen. (T1,=7.54*10" ner). McmbIThiBaeT anbda-pacian B paguii-226, KOTOPHIit
nanee B pesyjbTaTe IEnoykd anb(a-pacmaaoB, a B KOHIIE W OeTa-pacmaoB, IpeBpaIliaeTcs B
cBunen-206.

B coBpemeHHBIX OMOMMOTEKAaX OIEHEHHBIX JAHHBIX ,II0 CYIIECTBY, COJEpPXKATCS IBE
TMIOJIHBIE OIICHKW HEUTPOHHBIX TaHHBIX 7151 Topus-230:

B JENDL-3.3 — onienka OmaBa (T.Ohsawa), 1987,

B ENDF/B-VII — orieuxa Mauna, 1977.

B JEFF-3.1 - onienka rpynmnsl aBTopoB (1982 r.) B ocHOBe, KOTOpOH JIEKHT olleHKa MaHHa
(1977 1.).

Ectp Takke ornenka HeWTpoHHbIX ceueHuil B EAF-2003, koTopas coBmaaaet uiu Oiau3Kka
K orienke Manna (1977 1).

90.4.2. Pe3onancHas obuaactb: (MF=2)

2.1. CnuH 1 yetHOCTh J™= O+.

2.2. Paguyc paccesaHus:
R=8.3225(ENDF/B7); R=10.925 dhepmu(JENDL3.3)
2.3. Pe3oHaHCcHEBIE ITapaMeETPEI

B ENDF/B — o6macte paspemeHHbIx pe3onancoB ot 1.E-5 3B — 251 »B; B JENDL —
obOnacth pazpemieHHbIX pe3oHaHcoB oT 1.E-5 3B — 564 »3B. Ha pucynke 11 npuBoautcs
CpPaBHEHME CyMMBbI PE30HAHCOB B 3aBUCUMOCTH OT SHEPTUHU.
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Pucynok 11 — CpaBHeHue HapacTaromux cymm pe3oHancos st Th-230.
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W3 npuenenHoro Ha pucyHke 11 cpaBHeHHs BuaHO, uTo 10 »Hepruu 200 3B B obenx
OIICHKaX HAaXOJHUTCS YHUCIO PE30HAHCOB OJNM3KOE K TEOpeTHYecKoMy Mpeiackasanuto. [lanee
HAYMHAETCS MPOITYCK CJIa0BIX PE30HAHCOB, KOTOPBIN YBEJIMUMBACTCS C pOCTOM 3Hepruu. Tak, B
ouenke JENDL B ob6nactu snepruii 500 3B mpomymieHo mopsiaka ABaAliaTH pe3oHaHCOB. Mx
BKJIAJ] B CCUCHHUE PATMAIMOHHOTO 3aXBaTa YUYUTHIBACTCS TIOJIOKKOM B (paiiyie MIagkux CEUCHH,
KOTOPBIN COCTaBIISICT MOPSAKA HECKOIBKUX JI€CATKOB MUJUIUOAPH.

B Ttabmume 2 mpuBOIATCS XapaKTEPUCTUKUA B3aMMOJACHUCTBUS B TEIUIOBOW H B
PE30HAHCHOM 00J1aCTAX SHEPTHUH.

Tabmuma 2 — TeruioBoe ceueHue u pe3oHaHCHbIN uHTerpai s Th-230 (6apH).

Onenka B3aumogeiicteue | TeruoBoe cedenue | Pe3oHaHCHBIN UHTErpan
MIOJIHOE 29.0 1224.
ENDF/B-VII JeJIeHNE 0.0 4.8 mOapH
3axBaT 23.1 851.
TIOJIHOE 323 1369
JENDL-3.3 JieJIeHne 0.0 0.0
3axBaT 22.6 1039.
MyxaGxa6 JIeJIeHUE <1.2 mGapHu -
3axBaT 23.0+0.3 1007+£35

W3 mpuBenenHoit B tabnuie 2 uHGOpMAIUU BUAHO, YTO B TEIJIOBOW OOJACTHU OLICHKH
ENDEF/B-VII u JENDL-3.3 cormacyrTcst pyr ¢ IpyroM M ¢ pekoMeHmanusmMu Myxabxaba B
mpenenax 3asBIEHHOM TOYHOCTH. B 007macTH pe30HAHCHBIX SHEPruil MEXIy OlEHKaMu
HaOIIOAaeTCsl pacxXoXkACHUE B pe3oHaHCHOM uHTerpane ~ 20%. C pekomennanueit Myxabxaba
cornacyetcs otienka JENDL u pacxoaurcs onenka ENDF/B.

2.4. O61acTh HECPa3pCIICHHBIX PC30OHAHCOB OTCYTCTBYCT

BrIBOABI:

Onenka pe3oHaHcHBIX napaMerpoB u3 JENDL sBnsieTcss npeanoyTuTenbHee, MOCKOIbKY
Ha ee HAaOOpe PE30HAHCHBIX MapaMeTPOB BOCCTAHOBJICHHBIC CEUEHUS JIy4Ile COTJACYIOTCS C
pexomenmanusmMu Myxabxaba, yeM cedeHHs, MONydYeHHbIe Ha ocHoBe oreHku ENDF/B. B
OynoymieM 1enecooOpa3HO TOMOJHUTH OONAcTh  Pa3pelIeHHBIX PE30HAHCOB  CIy4ailHO
pPacoioKEHHBIMH (DUKTHBHBIMU PE30HAHCAMHU JIJISl yUeTa MPOITYIIICHHBIX YPOBHEH.

90.4.3. Obsactpb raaakux cevyenuii: (MF=3)

B oT0ii obnmacTu SHEpruil ceyeHWe NeNIeHUs HOCUT TOPOToBBIA xapakrep. CpaBHEHHE
OLICHEHHBIX CEYEHUN C UMEIOIIMMHUCS YKCIIEPUMEHTAIbHBIMHU JaHHBIMU IPUBOJUTCS HA PUCYHKE
12.

N3 npuBeaeHHOro Ha pucyHKe 12 CpaBHEHHS BHAHO, YTO CPEIU SKCIEPUMEHTAIbHBIX
HAO0OPOB NTaHHBIX UMEIOTCS JBE COBOKYITHOCTH, Pa3IHYalONIUEecs MEXIy COOOU MO BEeTHUYHUHE
cedyeHus1 B 00JacTH TMHUKa mepBoro pe3oHanca (~ 720 xk3B), m mo BemuYMHE CEUYECHUS MEPBOTO
IUIaTo cevyeHus B obmactu >Hepruii Boimie 1.0 MaB. B xommeHTapusix s HanOolee JeTambHBIX
SKCTICPUMEHTAIbHBIX JMaHHBIX bronca (1980 r.) ykaspiBaeTcs, 4TO HW3MEPECHHE CECUCHHUS
MPOBEJICHO, TJIABHBIM 00pazoMm, A ompeneneHus GopMbl KpuBoi. B uccienyemom obpasiie
coaepxanue Topusi-230 ObUTO MaJIo 1O CPAaBHEHHIO C conepkaHueM Topusi-232. Jlanasie Muir’a
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u Vesser’a (1973 r.) oTIMYaroT TO, YTO MOMUMO U3MEPEHMS CEUEHHS JIETICHUS B AKCIIEPUMEHTE
U3MEpSUIMCh M yrioBele pacnperneneHus. B 1983 romy rpymmoii Menoysa B EXFOR’e
OMyOJUKOBAHBI PE3yJbTaThl U3MEPEHUS CEUYCHHS JeieHus TOpusi-230 OTHOCHUTETHHO CEUYCHUS
JieneHust ypaHa-235, MeToJuKa KOTOpPBIX K TOMY BPEMEHHM CuuTajach Hambosee HalexXHOM.
VYuureiBasg 3TH (PakThl, MOKHO MNPEANOIokuTh, yTo oneHka JENDL nauOosee onrtumanabHO
COIVIaCyeTCsl ¢ SKCHEPUMEHTAJIbHBIMHM JaHHBIMU B 00JacTH 3Hepruil g0 2 M»sB, a nanee ee
cienoBano Obl MOAHATH Ha ypoBeHb oneHKH ENDF/B. B stom ciywae ymy4mminoch Obl ee
COIJIacHe ¢ IKCIEPUMEHTAIbHBIMU JAaHHBIMU Menoy3a.
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0.15 rrmsmrmreremmden e prmmneneenenes N
c » i e i i
< A Muir73
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c L : :
L2 H , H H
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0.75 -
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c | ] e -
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Energy, eV

Pucynok 12 — CpaBHeHue onieHeHHBIX ceueHuit aenenust Th-230
C DKCIIEPUMEHTAJILHBIMU JTaHHBIMH B 00acTu sHepruii 1o 10 M»aB.

Ha pucynke 13 mnoka3zaHO CpaBHEHHE OICHEHHBIX 3HAYECHH 4YHCIAa BTOPUYHBIX
HEUTPOHOB Ha OAHO JeneHue snapa Topus-230. B obewx omeHkax 3a OCHOBY Opasachk
cHUCTeMaTHKa XaBepTOHa.

40 4o Th-230 I
Tl Number of Neutrons per Fission :

NU-value

[ : : ——ENDF/B
eI N S —o—JENDL  |....

0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07]
Energy, eV

Pucynok 13 — CpaBHeHHe 4Kcia BTOPUYHBIX HEUTpoHOB feneHus 1t Th-230.
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Otmernm, uto B ottenke ENDF/B cucremaTtrnka XaBepToHa UCTIONB30BaNaCh IS OLCHKH
IIOJTHOTO YMCJIa BTOPUYHBIX HEUTPOHOB JeJeHus], a B oueHKe JENDL — s o1leHKM MrHOBEHHBIX
HEHUTPOHOB JICJICHUS.

Ceuenue 3axBara st Topusi-230 W3BECTHO HAMHOTO XYK€, 4eM ceueHue aeneHus. Ha
pucyHke 14 mokxa3zaHo cCpaBHEHHE MEXy OO0 OIIEHEHHBIX CEUEHUH pajnalliOHHOTO 3aXBaTa.

OKCINEPUMEHTANbHBIX HM3MEPEHUN CEUEHHUs paJualMoOHHOTO 3axBata Topus-230 B
paccmaTpuBaeMoil oOiactu 3Hepruil Her. [1o3TOMy, OLIEHUTH CTENEHb HAIEKHOCTU CEUYECHMS,
MOJIYyYEHHOTO B pe3yjbTaTe pacuera IO Pa3HbIM TEOPETUYECKUM MOJENSAM, IMPEACTaBIsAETCS
3aTpyaHUTENbHBIM. OTMETUM TONBKO, uTo B orleike ENDF/B pacuer cedyeHus: paguaniiOHHOTO
3axBara nposogurcsa Lllenrepom m MaHHOM 1O cTaTUCTHYECKOM Mozenu, a B oueHke JENDL
HapsiAy CO CTaTUCTHMYECKOW MOJEINBIO NMPUBJIEKAIACh M ONTHUYECKAas MOJENb, NapaMeTpsl IS
KOTOpOil Opanuch TakuMU ke, Kak U ansi topus-232. Kak yxe ObUIO BHIHO W ISl JPYTHX
M30TOMOB TOpHS, B 00JacTH 3Hepruil Beime 6 MaB onenka JENDL neonpaBmanHO 3aHmKaeT u
0e3 TOro HU3KOEe CEUYCHUE PAIUAIMOHHOTO 3aXBaTa.

1.E+01

1.E+00 +

1E-01 -

1.E-02 +

Cross section, barn

1.E-03 +

1.E-04 TR Lo TR L P
1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07

Energy, eV

Pucynoxk 14 — CpaBHEeHHE OIIEHEHHBIX CEUCHUI paguarimoHHoro 3axsarta Th-230.

B xoHie, Ha pucyHke 15 mpeacTaBlIeHO CpaBHEHHE OIEHEHHBIX CEYEHUH HEYNpPyroro
paccesiHusl HEUTpOHOB. JIJ1st 3TOro mporuecca B3auMOACHCTBHSL, TaK ke, OTCYTCTBYIOT Kakue J100

OKCIICPUMCHTAJIBHBIC JaHHBIC.
3.5

30 1

25 1

Cross section, barn

0.5

oo b E S ;
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07|
Energy, eV

Pucynok 15 — CpaBHeHMe OLIeHEHHBIX ceueHUil Heynpyroro paccestHuusa Ha Th-230.
Jns onenku mporecca Heynpyroro paccesHus B ENDF/B ucnonb3oBanack craTucTUyYecKas

MOJ€eIb, B TO BpeMs Kak B JENDL Hapsay co CTaTUCTMKON NPUMEHSIACh M ONTHYECKAs MOJEIb
(Kak ¥ B cilydae ¢ paJiuallMOHHbIM 3aXBaTOM HEHTPOHOB).
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BeIBOABI:

Ha ocHoBe mpoBeneHHOr0 pacCMOTPEHMS PA3IMYHBIX OLICHOK HEUTPOHHBIX CEYEHUH U
COTJIACOBAHHOCTH WX C MMEIOUIUMHUCS DSKCIEPUMEHTAIBHBIMH JaHHBIMH CJIEAYEeT, 4TO s
POC®OH/JIA npeanoututenbHee UConb30BaTh olieHKy JENDL.

3aKiIoueHue

B POC®OH]I Bkmtouaetrcs (aiil OLIEHEHHBIX TaHHBIX O HEUTPOHHBIX CEUCHHSIX W3
JENDL-3.3. Ceuenue nenenusi B obnactu 3Hepruil Boiie 2 MaB oTKOppeKkTUpOBaTh COrjIacHO
9KCIIEPUMEHTAIbHBIM JaHHBIM Menoyca U MmepecunTaTh MOJHOE ceueHue. BKIoYnTh JaHHbIE O
BBIXOJIaX TPOAYKTOB 1eieHusi (B CBA3M ¢ OTCYTCTBHEM OIIEHEHHBIX BBIXOJOB MPOIYKTOB
nenenus anst Th-230 mpunsats onenky Wurnanga (T.England) uz ENDF/B-VI mns Th-232).
BxirounTth naHHbIE O 3ama3bpIBaroIUX HEWTpoHax (8 rpymmn) Ha ocHoBe naHHbBIX JEFF-3.1, HO ¢
TEMHU K€ CIIEKTpaMHu, 4YTo U AJis ypaHa-235.

ABTOp 0T0Opa TaHHBIX
Komees B.H.

90.5. Topuii-231

Paguoaxtusen. (T,,=25.5 4). UcnbIThiBaeT OeTa-pacman B mpoTakTuHUil-231. SIBnsercs
POYKTOM ab(ha-pacrana ypana-235. CTOUHHKOM MOXKET CITyXKHTb U peakuus —-Th(n,2n).

[TonHbIX HAOOPOB HEHTPOHHBIX NAHTHBIX HEe UMeeTcs. [locnenHsis olleHKa HEUTPOHHBIX
ceuenuit conepxutcs B EAF-2003. U3 nee cnenyer:

0.(0.0253 sB)=10.8 6apn; RI.=16.1 Gapu

01(0.0253 »3B)=100 6aph; RI=449 Gapn

DKCTepUMEHTABHBIX PE3YyJIbTATOB ISl MPOBEPKH OIEHEHHBIX TAHHBIX HE UMEETCS.

3aki0ueHue
ITpunsats B POCOOH/I onenxy EAF-2003. ®aiin MF=8 ynanuTs.

ABTOpP peKOMeHIalnHU
Huxkomaes M.H.

90.6. Topun-232

Coneprxanue B ectectBeHHOM cmecu 100%

B coBpemeHHBIX OMONMOTEKaX OIEHEHHBIX HEHUTPOHHBIX MAaHHBIX COJEPKATCS CICAYIOIINE
OIICHEHHBIE TaHHbIE AJi1 TOpUs-232:

JEFF-3.1 — ouenka 2005 r., sBISIOMmAsCS KOMIWISIAEH OIEHKH MUHCKOW rpymibel 1 ENDF/B-
VI8 ;

JENDL-3.3 — onenka OmaBa (T.Ohsawa) u ap., 1987, ¢ cymecTBeHHBIME MOAU(DHUKAIMSIMEI B
1988, 1989, 1993 u 2001 rr.;

Munck 2001 — ouenka B.M.Macnoga u np., 2001;

BPOH/I-3 — onienka A.B.UrnHatioka u ap., 2002; ¢ cymectBeHHbIME Moaudukanusmu B 2004 u
2005 rr.;

ENDEF/B-VII = NDS-2006 — noBas onenka Cekiuu saepHbix nanueix MAI'ATD u Myxa6xaba
(S.Muhgabghab) u np., 2006.

TH-11



O0mme xapaKTepuCTHKHA

1.1. Z = 90 -3apsimoBOE 4HCIIO;

1.2. A =232 (aToMHBIi1 BeC);

1.3. AW = 230.045 (oTHOLIEHHE MAacCHI siipa K Macce HEUTPOHA);

1.4. PagnoaktuBeHn ¢ mepuogom moiypacmana Ti, = (1.405+£0.006) 10° JIET, TOMUHHUPYET OL-
pacmaj ¢ Bkiagom 1.2 10 % cronTanHOrO AETCHNS;

2 HeiiTpoHHbIe JaHHBIE B pe30HAHCHOM 00aacTu (MF=2)

2.1 OobaacTh pa3pelieHHbIX PE30HAHCOB.

B JENDL-3.3 rpanuma o0iacTH pa3pelieHHbIX pE30HAaHCOB BbIOpaHa paBHOW 3.5 k3B,
napaMeTpbl PE30HAHCOB B3AThl W3 KOMNWIALMH [84M] M HpUHAT paguyc MOTEHUUATBHOTO
paccesinust Ro = 10.01 ¢m. st pe30HAHCOB C HEU3BECTHBIMH PaAUAIIIOHHBIMU IIUPUHAMH OBLIH
NpUHATHI 3HaueHus 24.7 maB. [lapameTpsl oTpUIIATETLHOTO pe30HAHCA OMPEACIICHBI U3 YCIOBHM
OMNMCaHUsl PEKOMEHJI0OBAHHOTO CEYEHUS 3aXBaTa TEIUIOBBIX HEUTPOHOB [84M]. [l BeIUMCICHUS
HEUTPOHHBIX CEUEHUN Ha OCHOBE PE30HAHCHBIX MapaMEeTPOB PEKOMEHIOBAHO MPHUOIMKEHUU
MLBW.

B onenkax JEFF-3.1 u Munck-2001 mapameTpbl pa3spenieHHbIX pe3oHaHcoB B3sThl u3 ENDF/B-
VI. OHu ocHOBaHbI Ha OIIEHKE pe3oHaHCHBIX napameTpoB K.Olsen [84M] ¢ BepxHeli rpanuuei 4
k3B u pagmycoMm moreHumambHOTO paccesHust 9.72 ¢bm. [[ns pe3oHAHCOB ¢ HEW3BECTHBHIMU
paZuanoOHHBIMU I[IMPUHAMM ObUIM TPUHATHI 3HaueHus 24.4 M3B, a g BeIMUCICHHS
HEUTPOHHBIX ceueHud - mpudmmwkenne MLBW., UtoObl gocTHUb KOPPEKTHOTO OMHCAHUS
HaOJII0/1aeMBIX SMUTETIIOBBIX CEUYCHUH OBLIO MCIIOJIB30BAaHO 7 OTPULIATENILHBIX PE30HAHCOB

B 2004 r. B Ok-Pumxe (ORELA) Obli BRIMOTHEH HOBBIM aHAJIN3 PE30HAHCHBIX MapaMeTpOB Ha
ocHoBe mnporpamMmMbl SAMMY ¢ yueTom Bceil COBOKYIMHOCTH 3KCIIEPUMEHTAJIbHBIX AAHHBIX I10
IPONYCKAaHUI0 W CEYEHMSIM paJualliOHHOro 3axBaTa HeWTpoHoB [04L]. Bepxuss rpanuua
pPE30HAHCOB MpuUHATA paBHOW 4 K3B M paauyc moreHuuandbHOro paccesHus - 9.72 ¢m. s
PE30HaHCOB C HEM3BECTHBIMU PaJUAllMOHHBIMU IIUPUHAMH NPUHATO 3HaueHue 24.4 m3B, u s
BBIYMCIICHUS] HEHUTPOHHBIX CEYEHUI HAa OCHOBE PE30HAHCHBIX MapaMeTPOB PEKOMEHIOBAHO
npubnmxennu Paiixa-Mypa. [lapametps! JanHOTO aHanm3a ObUTH BKIIIOUYEeHBI B onieHKy BPOH/I-
3 u NDS-2006 (=ENDF/B-VII).

Paccunrtannbie ceuenus (B OapHax) s TEIJIOBBIX HeWTpoHOB (2200 M/C) TpUBEAEHBI B
clenyroiei Tabmure:

Ouenka JENDL-3.3 Munck-2001 ENDF/B-VII(BPOH/I-3) Dkcm. [06M]
MOJIHOE 11.472 20.35 20.35 20.95+0.12
yopyroe 11.471 12.95 13.02 13.55+0.08
3axBara 7.40 7.40 7.34 7.35+0.03
feneHus 54107 1.18 107 120107 0.052+0.040
pe30HaHCHbIN uHTerpai Beiue 0.5 3B:
3axBara 85.0 85.9 84.2 83.3%1.5
NEJIEHUS 0.636 .637 1.520 --

Onenka ORELA, Bximtouennas B BPOH/I-3 u ENDF/B-VII, nanmyummM o6pa3om coriacyeTcs ¢
9KCTIIEPUMEHTAIBHBIMI JTAHHBIMH, HCKIIOYash JaHHBIE 110 CEYEHHIO JEJCHHUS TETUIOBBIMU
HEUTPOHAMH, TTOTPEITHOCTh OTPENEICHUsI KOTOPOTO CTOJbh BEJIHKA, YTO BPS JIM 37IECh MOXHO
TOBOPHTH O PACXOXKICHHH.

['panuna obnactu paspeuieHHsx pezoHancos — 4000 3B.
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2.2 CraTucTHyecKue mapaMeTrpbl pa3pelieHHbIX Pe30HAHCOB.

Ha puc. 1 npeacraBnena sHepreTuyeckasi 3aBUCUMOCTb YUCIIA S- U P-PE30HAHCOB, BKJIFOUEHHBIX
B onenku ENDF/B-VI (=JEFF-3.1= Munck-2001) u ORELA (=ENDF/B-VII=6POH/I-3).
Uucno s- pe30HaHCOB NMPUMEPHO OJUHAKOBO B O0EMX OLIEHKAX, U JIMHEHHOMY HAKJIOHY 4HClIa
pPE30HAHCOB COOTBETCTBYET CPEJIHEE PACCTOSIHE MEX Ty pe3oHaHcaMu Do=16.6 + 0.2 3B. B to xe
BpEMs, OTUETJINBO BUJAEH 3HAa4MTENbHBIM nponyck B nanusix ORELA mpomyck p-pe3oHaHCOB
JIOCTaTOYHO MaJj BO BCEM JMara3oHe 3HEpruil A0 4 k3B, U JUHEHHOMY HAKJIOHY HapacTarollei
CYMMBI PE€30HaHCOB COOTBEeTCTBYeT 3HaueHue D;=5.9 + 0.2 »3B. Otnomenue Dy/ D1=2.81 + 0.15
B Mpejiesiax MOrPEIHOCTH COIIACyeTCsl CO CTaTUCTHUYECKOM OIEHKOM OTHOIIEHHUS Yucia S- U p-
PE30HAHCOB, PaBHOM 3, M 3TO CBUAETEIBCTBYET O XOPOUIEH COTJaCOBAaHHOCTH PE3YyJbTaTOB
aHaJIM3a MOJIHOTO YMCJIa PE30HAHCOB.

Ha puc. 1 mnpexacraBineHbl TakKe 3HEPreTUYECKUE 3aBUCHUMOCTU KYMYJSTUBHBIX CyMM
IPUBEIECHHBIX HEUTPOHHBIX LIMPUH S- U P-PE30HAHCOB, BKIIOYEHHBIX B paccMaTpUBacMble
o1leHKH. YTOOBI MOMYYUTHh ONTHUMAJBHYIO OLIEHKY IPOIyCKa PE30HAHCOB, HApsAy C aHAIH30M
HHEPreTUYECKON 3aBUCUMOCTHU KYMYJISITUBHOM CYMMBbI PE30HAHCOB OOBIYHO MPHUBIIEKAIOT aHAIU3
COOTBETCTBUS MMapaMeTpoB pe3oHaHcoB [lopTep-TomacoBy pacnpeneneHu0 HEUTPOHHBIX IIUPHUH.
Tak kak 3TO paclpenereHne yKe UCIOoIb30Banock B nporpamme SAMMY npu BoccTaHOBIEHUU
NapaMeTpoB PE30HAHCOB, TO MPOMYCK MOJYYEHHBIX PE30HAHCOB HE BBIXOAMUT 3a IPEAEIIbI
CTaTUCTHYECKOW OMMOKM HAWIECHHOTO YHCIIa PE30HAHCOB. HakIOHy KyMyJIATHBHBIX CyMM
MPUBEJCHHBIX HEUTPOHHBIX IHUPHUH COOTBETCTBYIOT CHiIoBble dyHKIMHU So=(0.8410.04) 10 u
So=(1.58+0.10) 10™.

Ha puc. 2 u 3 noka3aHbl OLEHKH IOJIHBIX HEHUTPOHHBIX CEYEHUH M CEYEHHMH pajnalliOHHOIO
3axBaTa HEUTPOHOB i1 pa3pelleHHbIX pPE3OHAHCOB B CPABHEHUU C HUMEIOLIUMUCA
AKCIEPUMEHTAIbHBIMU JaHHBIMU. J[JI1 MOJHBIX HEUTPOHHBIX CEUYEHUI HEKOTOpPHIE pa3HOIJIACUs
B HEWUTPOHHBIX IIMPUHAX PE30HAHCOB HE BBIXOJAAT 3a MpeAesbl MOrPeIIHOCTeN
AKCIEPUMEHTAIbHBIX TAHHBIX.

Jns ceyeHuil 3axBaTta HEMTPOHOB OCHOBHAs Macca JAaHHBIX IMOJy4Y€Ha JUisl CEYeHHUM 3axBara,
YCPEIHEHHBIX 10 MHOTMM pe3oHaHcaMm (puc. 3). PazHormacusi OIleHOK pagualldOHHBIX HIMPUH
NPOSIBIISIIOTCA, B OCHOBHOM, B MEXPE30HAHCHBIX MHMHMMYMaX, M pPa3iIU4Msl OLICHOK HUXKE
NepBOr0 pe30oHaHca OOYCJIOBJICHO HMX OPHUEHTHUPOBKON Ha pa3jMyHbIC 3KCIEPHUMEHTAJIbHBIC
JTAaHHBIE.
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Puc. 3. Onenku cedyeHuss paJgMallMOHHOTO 3axBaTa HEUTPOHOB B OO0JACTH Pa3pelIeHHBIX
PE30HAHCOB B CPABHCHUU C SKCIICPUMCHTAJIbHBIMHA JaHHBIMU

2.3 Ob6aacTh Hepa3pelIeHHbIX Pe30HAHCOB:

OO6nacTh Hepa3pelIeHHbIX PE30HAHCOB BKIIIOUYEHA BO BCE OLEHKH, W €€ BEPXHsS TI'paHHIA
npuHsaTa paBHoi 50 k3B B JENDL-3.3, BPOH/I-3 u ENDF/B-VII u 150 x»B B Munck-2001
(=JEFF-3.1). Bo Bcex oneHkax HeWTpoHHble cwioBble (yHkimu S0, S1 u paauanToHHBIE
IIUPUHBI OTNIPEACIICHBl W3 aHaju3a Pa3pelICHHBIX PE30HAHCOB, S2 W 3(PGEKTHBHBIN paanyc
IIOJly4E€Hbl HAa OCHOBE pPAcu€TOB IO ONTHUYECKOW MOJENU, U CPENHEE pPACCTOSHUE MEXAY
ypoBHsIMU Dy omnpezneneHo TakuM 00pa3oM, 4TOOBI ONTUMAJIBHO BOCIIPOM3BECTH HAOIIOAaeMOE
CEUYEHHE paJMallMOHHOIO 3axBaTa HEUTPOHOB B pacCMAaTPUBAEMOM JMAaNa30HE >SHEPTHUil.
HekoTopsie pa3nuuus B BEIOOpPE CUJIOBBIX (PYHKIMHM M pajMalliOHHBIX IIUPUH B 3HAUUTEIHHON
CTENEHM KOMIIEHCUPYIOTCS MpPU TOATOHKE pAaCYETHBIX CEYEHMH K OJHUM M TEM K€
JKCIIEPUMEHTAJIbHBIM JaHHBIM MO CEYEHMSIM paJHallMOHHOTO 3aXBaTa HEHTPOHOB.

Ha puc. 4 u 5 noka3zaHbl OIIEHKH TOJHBIX HEHTPOHHBIX CEYEHHM M CEUEHUU PagUallMOHHOIO
3axBaTa HEHTPOHOB JUIsl 00JIACTU HEPA3pEILICHHbIX PE30HAHCOB B CPaBHEHUHM C MMEIOILUMUCS
SKCHEPUMEHTAIbHBIMU JTaHHBIMU. JIJIsl IOJHBIX CEYEHUU TPYAHO OTAATh MPEANOYTEHUE KAKOM-
aubo U3 OIEHOK, TaKk Kak BCE OHM B INpelenax IOrpelHoCTel corjiacyrrcs ¢
SKCIIepUMEHTaIbHBIMU NaHHbIMH. O/IHaKo, /Ui ceueHuit 3axBara oreHku bPOH/I-3 u ENDF/B-
VII  sBastoTcst  MpeANOYTUTENBHBIMH, TaK KaK OHM  TIOJOTHaHBl K  HEJABHUM
3KCHepUMEHPTaIbHbIM JaHHbM [04A, 04B], u3aMepeHHbIM C O4€Hb MAJION MOrPEIIHOCThIO ~ 2-3
%.

Ha ocHoBe mnpoBeeHHOr0 aHAJIM3a MOKHO CJeJaThb BbIBOJA, B 00/1aCTH Ppa3pelIeHHbIX
Pe30HAHCOB He0OJIbIIIME PACXOKIEHUSI OIEHOK He BBIXOAAT 32 I'PAaHUIbI MOTPEIIHOCTEM
nanHbiX. OaqHako ouenkn BPOH/I-3 1 ENDF/B-VII, B koTopble BK/IIO4YeH HOBBIII HA0Op
PE30HAHCHBIX MapaMeTpoB, noay4eHHbIX B 2005 r. B Ok-Punke, ciaenyer npusHars Gojiee
MOJHBLIMH H COIJIACOBAHHBLIMH. OTH XK€ OLCHKU ABJIAAIOTCA NPCANOYTHUTCIBHBIMA W JIA
o0JyacTu Hepa3pelleHHBIX PE30HAHCOB, TaK KaK WX MapaMeTphbl MOJOTHAHBI K MPEU3UOHHBIM
OKCIICPUMCHTAJIbHBIM JJdHHBIM IO CCYCHHUAM paJUAIMOHHOIO 3aXBaTa HGFITpOHOB, MMOJIy4YCHHBIM
B 2004 r. Ha HelTpoHHBIX ciekTpoMeTpax ['ung u [IEPH. Bripouewm, onieHka MUHCKOM TpyIIbl B
0o0JacTH Hepa3peleHHBIX PE30HAHCOB COOTBETCTBYET IKCIEPUMEHTAIBHBIM JAHHBIM HE XYKe
MPEABIAYIINUX OIEHOK, XOTS MOJTHOE CEUCHHUE U JISKHUT MeHee, ueM Ha 0.5 6apHa Hmwke ENDF/B-
VIL
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Puc.56. Ceuenue 3axBara B 00J1aCTH Hepa3peIICHHBIX PE30HAHCOB. Pe3yIbTaThl HHTEPBATBLHBIX
U3MEpEeHUi CHAOKEHBI TOPU3OHTAIBHBIMH «YCaMID)

3. HeliTpoHHbIe ceUeHUs BHE PE3OHAHCHOM 00J1aCTH

3.1. ITosHoe ceuenune

HmeeTcst 1OCTaTOUHO MHOTO 3KCIEPUMEHTANBHBIX JAHHBIX MO MOJHBIM HEHTPOHHBIM CEUEHUSIM
BHE pE30HAHCHOH oOnactu. B mocneanue rojpl ObLTH BBIMOJIHEHBI MPEIM3HOHHBIE W3MEPEHUS
MONHBIX cedeHnii > Th [01Ab], B KOTOPBIX JTIOCTUTHYTA MOIPEIIHOCTh AaHHBIX MeHee 1%. Otn
JTAHHBIE TTO3BOJISIOT HA/IEKHO OMPEAETUTh NMapaMeTpbl 0000IIEHHOT0 ONTUYECKOTr0 MOTEHIHAaNIa,
KOTOPBIN 3aT€M HIMPOKO HCIIOJIb3YETCS AJISi PACUETOB CEYEHMI HEYNPYTUX MPOIIECCOB, a TAKKe
VIJIOBBIX ~pacHpellelieHUi pacCestHHbIX HEUTpOHOB. (COOTBETCTBYIOIIME pacdeThl ObLIn
npoBeneHsl A oueHku BPOHJI-3, m ux pe3ysibTaThl MOKa3aHbl Ha pUC. 6 B CPaBHEHHH C
UMEIOUTUMHUCS SKCTIEPUMEHTAIBHBIMHI JTaHHBIMU W APYTUMH OILIEHKamMH ceuyeHuil. PasHornacus
MEXJy pazIU4YHbIMU OLEHKaMU CTOJb Majbl, YTO HUX TPYJHO 3aMETUTh Ha PHUCYHKE, HO Ha
OCHOBE CTaTUCTUYECKUX KPUTEPUEB ONMMCAHMS JAHHBIX MOXKHO MOKa3aTh, 4To oueHku bPOH/I-3
" ENDF/B-VII (=NDS-2001) obecrnieunBaroT HAWITy4YlIy10 arnmpoOKCUMALHIO
AKCIIEPUMEHTATBHBIX TAHHBIX C MAJIBIMH MTOTPEITHOCTSIMH.
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Puc. 6. OueHkM NONHBIX HEUTPOHHBIX CEYCHUH BHE PE30OHAHCHOM OOJIACTH PE30HAHCOB B
CPAaBHEHMH C DKCIIEPUMEHTAIbHBIMU JAHHBIMU

3.2. Yupyroe paccesinue 4 yrjiopble pacnpe/aejieHisi HCHTPOHOB

Bo Bcex oreHKax ceyeHue YIpyroro paccesHusi, OObIYHO OINpeNeNsIeTcs] KaKk pa3HOCTh IOJIHOTO
CEUCHHSI M CYMMBI BCEX OCTAJIbHBIX OLIEHEHHBIX cedeHuid. Ha puc. 7 moka3zaHo cpaBHEHHE
OLICHOK MHTETPAJIBHBIX CEUEHUH YNpPyroro paccesHusT HEUTPOHOB C  HMMEIOLIUMUCS
JKCHEPUMEHTAIBHBIMU JaHHBIMU. Bce OLIEHKH COrnacyroTcsl ¢ JaHHBIMH, HO HAJI0 IPU3HATh, YTO
TOYHOCTb SKCIEPUMEHTAIBHBIX JIAHHBIX CPABHUTEIBHO HE BeJIMKa. B 3THX yCIOBUSAX MOXKHO
0KHMJIaTh, YTO 00JIe€ KOPPEKTHOM JIsI CEUCHUI YIPYTOTo paccesHusi OyayT OIeHKa, B KOTOPOH
JOCTUTHYTO JIy4llIE€ OINMCAHUE JAaHHBIX IO YIVIOBBIM PAaCHpPEEICHUSM YIPYrO PACCESHHBIX
HEUTPOHOB.

Ha puc. 8 mis mectu sHepruii HEUTPOHOB IOKAa3aHO CpPaBHEHHME OLEHOK YIVIOBBIX pacIpe-
JIEJIEHUN C COOTBETCTBYIOIIMMH SKCIIEPUMEHTAIBHBIMU JAHHBIMH. AHAJIIOTMYHBIE PE3YJIb-TaThl
UMEIOTCA TakXke JUIsl psAa MPOMEXYTOUHBIX M Oosiee BBICOKMX SHEepruil. OIEHKH YITOBBIX
pacrpeneeHnii ynpyro pacCcesiHHbIX HEHUTPOHOB, KaK IMPaBUJIO, OCYILECTBIISIOTCS HA OCHOBE
pacyeToB IO ONTUYECKOW MOJENIH, U MOXXHO BHJIETh, YTO BCE PAcCMAaTPUBAEMBIE  OLIEHKH
XOpOIIO OMUCHIBAIOT UMEIOIIHMECS SKCIIEPUMEHTAIbHBIE TAHHBIE.
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Puc. 7. OnieHKM ceyeHuil ynpyroro paccesitHusi HEUTPOHOB B CPABHEHUH C IKCIIEPUMEHTATIbHBIMU

JaHHBbIMH

® Haoutetal,(1981) 1
232Th(n n) - ENDF/B
0 JENDL-3.3
—-—--Minsk (2003)
Present

Ll

do/dQ (mb/sr)

® Haouat et al.,(1981)
ENDF/B
JENDL-3.3
—-—-- Minsk (2003)
Present

do/dQ (mb/sr)

® Haouat et al., 1981
JENDL-3.3
—-—--Minsk (2003)
Present

o

30

\ \
60 90

Angle__(degr)

\ \ 1
120 150 180

10*
10°
10°

10"

10°

10*

232Th(n,no)

E,=14.1 MeV

O Hansen et al 1986
- ENDF/B
JENDL-3.3

—-—- Minsk (2003)
Present

ol vl il il
ol Dl il il

t
® Hudson et al 1962
- --- ENDF/B
JENDL-3.3
—-—- Minsk (2003)
Present

E,=15.2 MeV

wd oo Yo vl ol 1

T EERETTT IWTTTT IWTTT MR M
it

----- ENDF/B
JENDL-3.3
—-—-- Minsk (2003)
Present

E,=20.0 MeV

ol v vved vl 1

sond v vvd vvvd v vod 3l g

\ \
90 120 150

o

Angle_ _(degr)

Puc. 8. Ouenku yrioBbIX pacHpelesIeHHH YNPYro pPacCesHHBIX HEUTPOHOB IPH pa3iIUYHBIX
SHEPTrusiX B CPAaBHEHUU C dKCIIEpUMEHTaNbHBIMU JaHHbIMU (Present = BPOH/I-3)
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3.3 Heynpyroe paccessHHe HEITPOHOB

Bce oneHku cedyeHuit HEYNPYroro paccestHus HEUTPOHOB ONMMPAIOTCS HA CTaHJAPTHBIE ONTHKO-
CTaTUCTMYECKHE pacueTbl, M pa3HOIJIaCHsl OLEHOK OOYyCIIOBJIEHO, TIJIaBHBIM 00pa3oM,
pa3IUUMUSIMH [TapaMETPOB ONTUYECKOIO MMOTEHIINAJA, UCIIOJIb3YEMOT0 B pacyeTax.

B JENDL-3.3 paccmarpuBancsa cnextp 20 HIKalIIMX YpPOBHEW spa-MUIIEHH, TOrZa Kak B
daitne Munck-2001 yuurteBancs 31 yposens, B BPOH/I-3 - 40 yposreit u 8 ENDF/B-VII — 39
ypoBHel. Tak kak Ipu yBEIMYEHMH YHCIIa YPOBHEH COOTBETCTBYIOIIMM OOpa3oM H3MEHSETCS
MOpOr CTAaTUCTHUYECKOIO ONMCAHMsI YPOBHEHM, TaK Ha3blBa€Mbli KOHTUHYYM YpOBHEH, TO
pa3iauuus B 4KMCIE PAaCCMaTpPUBAEMbIX YPOBHEH HE JIOJDKHO 3aMETHO OTPakaTbCs HAa OLIEHKAX
MOJIHOTO (MHTETPAJIbHOT0) CEUEHUS] HEYIIPYTOTO PaCCESIHUSL.

CpaBHEHHE OLIEHOK WHTEIPaJbHOTO CEYEHMsI HEYINPYIrOro paccesHus IOKa3aHO Ha puc. 9.
OcCHOBHbBIE pa3HOIJIACUSl OLIEHOK OOYCIIOBJIEHBI, TJIABHBIM 00pa3oM, pa3iuuusIMU CEUYECHUM
MOTJIOUICHMSI, BBIYMCIIEHHBIX B paMKaX HUCIOJIb3YEMOM ONITUYECKOW MOJENH, a TAKKE pa3IndueM
MoJieJiell pacyeTa BKJIAJOB MPSAMBIX U TNPEAPABHOBECHBIX IPOLIECCOB, CYILIECTBEHHBIX IS
sHepruii HeuTpoHoB Bbime 7 M»dB. Ounenku JENDL-3.3 u Munck-2001 npexncraBustorcs
HECKOJIBKO 3aBBILICHHBIMU KaK B 00JIaCTH MakKCHMyMa, TaK U JUIsl SHEPTUN HEHUTPOHOB BbILIE 7
Mb5B. Ouenku B BPOH/I-3 u ENDF/B-VII nparor oueHp OMM3KHE 3HAYCHHS CCUCHUN BO BCEM
JIAara30He SHEPTUH.

OKCIIEpUMEHTAJIBHBIE JIaHHBIE TI0 HEYNPYTOMY PAacCEsHUI0 HEHTPOHOB HMMEIOTCS TaKkKe s
paccestHUsl Ha HECKOJBKHUX HU3KOJIEKAIIUX YPOBHSAX, HO TOYHOCTb TaKuUX JaHHBIX HE OYEHb
Benuka. Ha puc. 10 u 11 nmokazaHo cpaBHEHHE OLIEHOK C DKCIEPUMEHTAIbHBIMU JAHHBIMU I10
paccessHUI0 HEUTPOHOB Ha TMEPBBIX JABYX YpPOBHSX. Jlis mepBOoro ypoBHS BCE OLIEHKH
YZIOBJIETBOPUTEIBHO COIJIACYIOTCSI C JAaHHBIMHU, HO pa30poc JaHHBIX BecbMa 3HauMTedeH. s
SHEPTuil HeUTPOHOB BhIIe 2 M3B Haubonee HaneXHBIMU sAbLIIOTCS naHHble [§2H], 1 BPOH/I-3
Jy4lle JPYTUX OLIEHOK COIVIACYETCS C STUMU JNaHHBIMH.

Jlsist BToporo ypoBHS pa30poc 3KCIIEpUMEHTAIBHBIX JAaHHBIX elle Oojiee 3HAUMTENIeH, U B 3TUX
YCIOBHSX TPYJHO OOOCHOBATH MPEANOYTEHHE KAaKOH-TN00 U3 OLICHOK.

Jl1g yriloBBIX pacnpeneneHuil HEyIpyro pacCesiHHbIX HEMTPOHOB BCE OLIEHKH YUUTHIBAIOT BKJIAJ
IPSMBIX MPOLIECCOB I YPOBHEH POTALMOHHOM IOJIOCHI, KOTOPBIM NMPUBOAUT K MOBBIIIEHHOMY
BBIXOZly HEHUTPOHOB JJsi NEPEJHUX YIVIOB, M AaCCUMETPHUS YIVIOBBIX pacHpelesIeHUN
YBEJIIMYMBAETCS C POCTOM JHEPTHM HAJIETAIOUX HEUTpoHOB. Ha puc. 12 mokazaHbl OIEHKH
YIJIOBBIX paclpe/ielieHuii HEHTPOHOB, pPACCESIHHBIX Ha TEPBOM BO30Y)XICHHOM YpOBHE, B
CPaBHCHMH C MMCIOIIMMHUCA OKCICPUMEHTAJIBHBIMU JaHHBIMU. [lorpemHoOCTH  IaHHBIX
JOCTaTOYHO BEJIHMKH, W BPSA JIM MOXHO OOOCHOBaTh HAa HMX OCHOBE Kakod 1ubO0 BBIOOD
IIPEIIOYTUTEIIEHON OLEHKH.
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3.3. CeueHue paauallHOHHOI0 32XBATA HETPOHOB_

OKCepUMEHTAJIbHbIE JIaHHbIE 10 CEYEHMIO paJUallMOHHOIO 3axBaTa HEUTPOHOB BHE
pPE30HAHCHOM 007acTH BeCbMa MHOTOYMCIICHHBI, HO PA3HOINIACUS MEXAY HHUMHU IPEBBIIIAIOT
TpebyeMble TOUHOCTH OIIEHKM ceueHuid 3axBaTta. Ha puc. 13 gannsie, umeronuecs B EXFORe,
IIOKa3aHbl B CPABHEHUU C OIICHKaMHU. Bce OIeHKM MOJyyeHbl Ha OCHOBE CTAHAAPTHBIX ONTHKO-
CTaTHMCTUYECKUX PAcueToB, U MX pa3Horyacus B obmnactu 3Hepruii Boie 400 k3B 00ycnoBiaeHo
Pa3IMYHBIMM TPUOIMDKEHUSIMH B ONMCAaHUM KOHKYPEHLMHU paJuallMOHHBIX M HEUTPOHHBIX
IIMPUH HAa HAYAJIbHBIX ATallaX Kackajaa raMmma-mepexonoB. B obmactu snepruii Beime §8-10 MsB
BO BCEX OIIEHKAaX pacCMaTPHUBAETCS MEXaHU3M IPSIMOI0-KOJUIEKTUBHOIO 3aXBaTa HEHTPOHOB, HO
NpUOIMKEHUS, TIPUBJIEKAEMBIC [ €T0 OTMCAHMSI, Pa3InYaroTcs BechMa 3HaunTeNnbHO. Creyer,
OJITHAKO, OTMETHUTh, YTO BBHUJY MaJlod BEJIMYMHBI CEUEHUs 3axXBaTa HEUTPOHOB C IHEPrUAMHU
Bbllie 1 M»>B, pa3Horiacust oneHOK B 00JacTH BBICOKMX SHEPruil HE OKa3bIBA€T CKOJb-INOO
3aMETHOI'O BIIMSHUS HA PacyeThl XapaKTEPUCTHK SIIEPHBIX PEAKTOPOB.

Pasnornacuss oueHok B oOmactu »Hepruit Hmwxe 1 M»dB  00ycnoBieHbl  BBIOOpOM
9KCHEPUMEHTAIbHBIX JaHHBIX, KOTOPBHIM OTJAaHO MPEANOYTEHHE NpU MOJ00pPEe MOAEIbHBIX
[apaMeTpoB B COOTBETCTBYIOIIMX pacyeTax. B yBenmueHHOM MmaciiTabe CpaBHEHHE OLIEHOK C
9KCHEPUMEHTAIbHBIMU JaHHBIMH B Anana3zone sHepruii or 100 k3B 1o 1 M»3B nokasano Ha puc.
13, roe mpuBeneHbl AaHHbIe HemaBHUX u3MepeHuit [04A, 04B], 3asBieHHBIE TOTPEIIHOCTH
KOTOPBIX COCTaBJISIFOT BCETo 2-3 %, KOTOpBIE 3aMETHO pacxodsrcs ¢ oneHkod Munck-2001, HO
nocratouHo xopotro cornacytorcs ¢ BPOH/I-3 u ENDF/B-VIIL. OgHako eciu NpUHATH BeCbMa
BBICOKYIO TOYHOCTb pE€3yJbTaToB AspcTa, TO Clel0BaIO Obl ONHMCHIBATH B OLEHKE U
IOPOSBUBIIYIOCS B 3TUX  H3MEPEHUSIX TIPOCC-CTPYKTYpy. AJIBTEpHATUBON  sBIAETCS
HPENONI0KEHUE, YTO 3Ta CTPYKTYpa SIBJISETCS CIEICTBUEM HE YUTEHHBIX HKCIEPUMEHTATOPAMU
IIOTPELIHOCTEM.
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Puc. 13. Ouenku ceyeHui paalliOHHOIO 3aXBaTa HEUTPOHOB BHE PE30HAHCHOM 00JIaCTH B
CPaBHEHHH C 3KCIIEPUMEHTAIbHBIMU TaHHBIMHU
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Puc. 14. OneHku cedeHMH paJUallMOHHOTO 3axBaTa HEWTPOHOB B CPaBHEHUU C
9KCIIEPUMEHTAJIbHBIMU JaHHBIMU AJIs1 Auana3oHa sHepruit or100 o 1000 k3B

3.5. Peaknuu (n,2n) u (n,3n) (MT=16 1 MT=17)

OueHkn ceueHud peakiui (n,2n) mokazaHel Ha puc. 15. MmMeercss aocTaTo4yHO MHOTO
9KCIIEPUMEHTAIBHBIX JAHHBIX JJIS 9TOrO CEUEHMs, M PE3yJbTaTbl MU3MEPEHUH IOCIEIHUX JIET
HaxoAsTcsl B ynaoBieTBopuTenbHOM corjacuu. Onenky JENDL-3.3 HecoMHEHHO, ciemyer
IpU3HATh 3aHWKEHHONM BO BCEM JMala3OHE »HHEPrHil, HO OCTaJbHBIE OLICHKH XOPOLIO
COTJIACYIOTCSI MEXKIY COOOH ¥ € IKCTIEPUMEHTAIEHBIMHU JTaHHBIMHU.

OueHkn ceueHuid peakuuid (n,3n) mokazaHsl Ha puc. 16 B CpaBHCHUH C E€IUHCTBEHHOU
HKCIIEPUMEHTAIBHOM TOUKOU. Bee OIleHKH HaxXoaITCs B yI0BIETBOPUTEIHLHOM COTJIacuu, HO 0e3
JOMOJTHUTENbHON MH(OPMAIK BPsIZL JIM ONPaBAAHO MIPEANOYTEHUE JII0O00H U3 HUX.
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Puc. 15. Ouenenku ceueHui peakuuu (n,2n) B CpPaBHEHUH C SKCIIEPUMEHTAIIHBIMU JaHHBIMU
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Puc. 16. Ouenenku ceueHuit peakiuu (n,3n) B CpaBHEHUH C SKCTICPUMEHTAIBHBIMU JJAHHBIMHU

3.7. Peaknusa gejenus

Jlist ceueHuil neneHus UMeeTcss OOJNBIION 00beM IKCIIEPUMEHTABHBIX JTAaHHBIX, U BCE OIEHKU
CEUEHHUH JIeJIeHUsI OKa3bIBAIOTCS JOCTaTOYHO OM3kuMHU. ViMeroluecs n1aHHbIe TOKa3aHbl Ha PHUC.
17 B cpaBHeHuu c¢ ouenkamu. g BPOH/I-3, Hapsiay ¢ TeOpeTUYECKMMU pacyeTaMH B paMKax
ONITHUKO-CTATUCTHYECKOW MOJIENM, OBbUT TIPOBEACH TMOJHBIA CTAaTUCTUYCCKUN aHaIN3 BCEH
COBOKYITHOCTH JKCIEPUMEHTAJIbHBIX JAHHBIX, PE3YyJIbTaThl KOTOPOTO MPUHSATHI B KayecTBE
onenku BPOHJI-3. Ha ocHOBe HOBOro MeETO/la CTAaTUCTHYECKOIO0 ydeTa CHUCTEMAaTUYECKUX
MOTPEIIHOCTEH IKCIIEPUMEHTATBHBIX JAHHBIX OBLIH OIpeIeIeHbl PEKOMEHTyEeMbI€ TIOTPEITHOCTH
OLICHEHHBIX CEYECHHMI [EeJeHUs M ONpelesieHa KOBapUalMOHHAs MAaTpUlla IOTPEHIHOCTEH.
BaxHOlf 0COOCHHOCTBIO TIOTYYEHHOW KOBApHUAIIMOHHON MATpPUIBl SIBISETCS JOCTAaTOYHO
OoJbIIME 3HAYEHHUS JaJeKUX HEIUArOHAIbHBIX JJIEMEHTOB, OTPAXKAIOIIUE KOPPENLUn
PEKOMEHIyEeMbIX JAHHBIX B IIUPOKUX YHEPTreTUUECKUX UHTEpBaIax.

Ha ocHoOBe sKkcniepyMeHTalIbHBIX JaHHBIX MPEANOYecTh KaKyl-I1n0o U3 OLIEHOK BechbMa TPYIHO.
ENDF/B-VII, BeposiTHO, JIydllle OMHUCHIBAET OKOJIOIIOPOTOBBIE CTPYKTYpPBHl CEUCHHH AETICHHUS,
aHBIIM3Y KOTOPBIX OBLIO yzAeleHO crnernuaibHoe BHUMaHue. OneHka MwuHCk-2001 kaxercs
HECKOJIbKO 3aBBIIIEHHOW B 00JacTH TEpBOTO IJIATO CEYCHHs ACNEHUS, 4TO OOYCIOBICHO
BBIOOPOM SKCIIEPUMEHTAJIbHBIX JaHHBIX, Ha KOTOPbIE B IEPBYIO0 OYEpeab OPUEHTHPOBAIIACH
ouenka. Omnenka BPOH/I-3 o6ecneunBaer Hauimyyllee CTaTUCTHYECKOE OINMCAaHUE BCEH
COBOKYITHOCTH JIaHHBIX C YYETOM UX CKOPPEKTUPOBAHHBIX MOTPEIIHOCTEN.

Hapsiny ¢ ceuennsimu feneHust OMHON U3 BAXKHEUIINX XapaKTEPUCTHUK ACISIIUXCA 1P ABIAETCA
MHOKECTBEHHOCTh HEUTPOHOB JesieHus. OLEHKN YUCiia BTOPUYHBIX HEHTPOHOB, MCITYCKAaEMBIX
IpH JI€JICHUU 22T, MIPUBEJICHBI Ha pUcC. 18 COBMECTHO C UMEIOIIUMHUCS 3KCIIEPUMEHTATbHBIMU
JAHHBIMU. 3HAUUTENBHBIX PACXOXKJICHUM B OIICHKAaX HET, HO BBHJY JOCTaTOYHO BBICOKHX
TpeOOBaHUIl K TOUHOCTH OIEHKHM MHOKECTBEHHOCTH HEUTpOoHOB AeneHus, anst BPOH/I-3 orenka
Oblla  BBIMIOJTHEHA HA  OCHOBE  CTAaTHUCTHUYECKOTO  aHaJM3a  BCEH  COBOKYIHOCTH
3KCHEPUMEHTAJIbHBIX IAHHBIX.

01A W.P.Abfalterer et al. Phys. Rev. C63 (2001) 044608.

04A A.Aerts et al., Report DAPHIA-04-125 (2004).
04B A.Borella et al., Nucl. Data for Science and Techology (Santa Fe, 2004), 2005, p. 87.
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4. Oopaszosauue poronos (MF=12, 13, 14, 15)

B ¢aitnax JENDL-3.3 u Munck-2001 HeT oueHok BbixofoB ramma-inyueid. B BPOH/I-3
COZIEpXKATCSl OLIEHKM MHTETPalbHBIX BBIXOJAOB M CHEKTPOB TIaMMa-lIydyei, COMYTCTBYIOIIHMX
mpoueccaM paJuMalMOHHOIO 3axBaTa, HEYNPYroro paccestHusl HEUTPOHOB U JIEJICHUs
MaTEPUHCKOTO sifipa, a TakKe JIEJCHHs] M30TOMOB TOPHS, OOPa3yIOIIUXCS MOCIE HCIyCKaHUs
HeiitpoHoB. B ENDF/B-VII coxepxurcst Oonee netanbHas wHQOpMAmus Kak O CIEKTpax
JUCKPETHBIX FaMMa-JIy4yell, TaK U HENPEPhIBHBIX CIEKTPax raMMa-HU3JIydeHHs JJis BCEX KaHAJIOB
HEYNPYroro B3auMoIeHCTBUSI HEUTPOHOB C PACCMAaTPUBAEMBIM U30TOIOM..

VYrnoBble pacnpeneneHus BCeX TUIIOB raMMa-u31ydeHus: TpuHATHl n3oTponHsiMu B BPOH/I-3 u
B ENDF/B-VIL

5. 3aki04eHue

U3 mpoBenenHoro ananusa cienyet, 4yto ouenku bBPOH/I-3 u ENDF/B-VII, B koTOophIie BKJIIOUYEH
HOBBII HabOp PE30HAHCHBIX MapaMeTpoB, noaydeHHbIXx B 2005 r. B Ok-Pumxke, cinemyer
Opu3HaTh HauOojiee TOJIHBIMM M COIJIACOBAaHHBIMH. OTH K€ OLEHKH  SBISIOTCA
IPEINOYTUTEIBHBIMY Il CEUEHUHN paJiMalliOHHOIO 3aXBaTa HEMTPOHOB B JMANAa30HE SHEPTU
10 1 M»>B, Tak Kak OHM XOpOILIO ONMCHIBAIOT NPELU3NOHHBIE SKCIIEPUMEHTAIBHBIE JAaHHBIC,
nosyuyeHHble B 2004 r. Ha HeUTpoHHBIX criekTpomeTpax ['misg u LIEPHa.

Jlns ocTanbHBIX CEYeHH BHE pe3oHaHCHOW oOmactu oueHkun Munck-2001, BPOH/I-3 u
ENDF/B-VII xopo1io cormacyroTcst Kak MeKAy COO0H, Tak U C SKCIIEPUMEHTAIHHBIMU TAHHBIMH.
Jna ombamorekn POCPOH/| B Hacrosimiee BpeMs LeJIecCOOOPa3HO NPHHATH OLEHKY
BPOH/I-3, koTopasi o6ecrieunBaeT HauIy4dlllee CTAaTUCTHUECKOE OMMCAHUE BCEM COBOKYITHOCTHU
JAHHBIX O CEYCHMAX ACJICHUS AP U COINEPKUT MOTPEIIHOCTH OLICHOK OCHOBHBIX HEWTPOHHBIX
CEYEHUI BMECTE C COOTBETCTBYIOLIMMH KOBapHUallMOHHBIMU MaTpULIAMHU.

ABTOp peKOMEeHIAIINH
A.B.UTHATIOK.

Homonuenne M.H.Hukonaesa

B ¢aiine, sxmrouaemom B POCDOOH/I, nanHbie 0 3ama3IbIBalOMUX HEUTPOHAX JOJDKHBI OBITH

IpeJCcTaBieHbl B §-rpynmnoBoM mnpexacrasiaeHuu, npuHatoMm B JEFF-3.1 u 8 POC®OH/le ans
Bcex gensmuxcs aaep. CoOOTBETCTBEHHO CHEKTPBI I'PYMI 3alla3/bIBAIOIINX HEUTPOHOB JOJKHBI
OBITh TPUHATHI TaKHUMM K€, Kak I ypaHa-235 (C OTHOCHTENbHBIMHM BBIXOJAMH TPYIII
3ama3pIBalouX HeUTpoHOB, MpuHATEIMEA B JEFF-3.1).
[Nockoneky POCDOOH/] opueHTHpOBaH Ha pacdeTbl HE TOJIBKO HEHTPOHHBIX MOJEH, HO U Ha
pacueT 0Opa30BaHUs DPATUOHYKINAOB B HEUTPOHHBIX peaKLUAX, (paia cieayeT MONOJIHUTH
JAHHBIMHM O BBIXOJIaX MPOXYKTOB AeleHMsA. [ mocienHux, 1eaecoo0pa3sHo MPHHATH OLEHKY
Mwnca us JEFF-3.1.
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90.7. Topun-234

PaguoaktuBen. (T,,=24.10 n). HcnbiThiBaeT OeTa-pacmal B MNPOTAaKTHMHUK-234m,
KOTOpBIA, B cBOIO ouepeab pacnagaerca (Ti,=1.17mMuH) B ypan-234. SBnsercs HmpoayKTOM
pacnaga ypaHa-238.

B coBpemeHHBIX OMOMMOTEKAaX OIICHEHHBIX JAHHBIX COACPIKUTCS OJHA TOJHAs OIEHKA
HEUTPOHHBIX NaHHBIX A Topusi-227: B JENDL-3.3 — ouenka T.Ohsawa, 1987, npunsras Takxe
B JEFF-3.1 u B8 ENDF/B-VIIb2. Umeercs eme onenka R.A.Forrest, J. Kopecky mist HelTpoHHBIX
ceyeHudd B akTuBannoHHOW Oubmmoreke EAF-2003, xoTopas clienaHa Ha OCHOBE CEUYECHUU U3
oubmuorexn JENDL-3.1.

Ha pucynke 16 mnokazaHo cpaBHeHHe ceueHus geneHuss Th-234, npunsToro B
oubmunorexkax JENDL u EAF.
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Pucynok 16 — CpaBHeHHe olleHeHHBIX ceueHuil nenenus Th-234.

W3 nmpuBeneHHoro Ha pucyHke 16 cpaBHeHHsI BUIIHO, 4TO B orieHke Forrest m Kopecky
(EAF) mopor peakuuu neneHusl He Takod kak B oreHke Takagi. bomee Toro, B onenke EAF
UMEETCsl TIOJIIOPOTOBOE CEUYCHHUE JICJICHUSs], 3HAUCHHE KOTOPOTO B TEIJIOBOM TOYKE COBIIAJACT C
pexomenaanueit Myxabxa6a. Briie sneprun 1.6 MaB 00e o1leHKH COBIaa0T MEXy COOOM.

Ha pucynke 17 moka3zaHO CpaBHEHHE OILICHEHHBIX CEYEHUH paguallMOHHOrO 3axBaTa
HeiTponos i Th-234.
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Pucynox 17 — CpaBHeHHE OIICHEHHBIX C€UEeHUI paananonHoro 3axsara Th-234.
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CornacHo pucyHKy 17 ceuenus paamannoHHoro 3axpara Th-234 B o0euwx oIlleHKax
MPAaKTHUYECKU COBIAJAIOT, 32 UCKIIOYeHHEeM oOsiacTu sHepruil Beimie ~ 10 M»aB, rme orenka
JENDL, kak 00bIYHO, PE3KO 3aHUKACT CCUCHHE.

3aKjIoueHue

B POC®OH/I Brimrouaercs (aiiia OLEHEHHBIX MTAHHBIX O HEHTPOHHBIX CEUYCHUSX W3
JENDL-3.3. Ceuenue aenenus B o0Onactu sHepruil Hike 1.6 MaB u ceuenue 3axBarta Bbllie 6
M5B otkoppektupoBanbl coriacHo oneHke EAF-2003. CooTBETCTBEHHO MEPECUUTAHO MOJIHOE
ceueHue. BKIIOYEeHbl JaHHbIE O 3ama3]bIBAIONIMX HEWTpoHax (8 rpymnm) Ha OCHOBE JIaHHBIX
JEFF-3.1, HO ¢ TeMu e CHEKTpamH, YTO U JUIsl ypaHa-235. BriltoueHbl JaHHBIE O BBIXOAAX
npoayktoB Aenenus (ouenka Murnanga (T.England) uz ENDF/B-VI).

ABTOp 0T0Opa TaHHBIX
Komees B.H.
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