75. PEHUA

77.0 O6wme 3amevyaHus

B sTrom pasaciic onrMcaHbl U30TOIIBI PCHUA: IBa CTa6I/IHBHBIX " CCMb paJHOAKTHUBHBIX
U30TOIIa C TIEPUOJIOM TOJTypaciaaa 6oyee CyTOK.

75.1. PeHun-182.

PagnoaktuBen.McnbIThIBast 3aXBaT OPOUTAIBHOTO JIEKTPOHA pacnanaercs ¢ nepuogom Ti,=64
4. B cTaOmIbHBIN Bontbpam-182. OOGpa3zoBaHue 3TOTO HYKJIHIA B pEaKTOPE BeChbMa
MaJIOBEPOSITHO: €MHCTBEHHBIMHU PEAKIUSIMH, BEAYIIUMHU K €r0 00pa30BaHUIO SBISIOTCS
%0s(n,t) u '**0s(n,n’d). Coneprxanue '**Os B mpupomoii cMecu Beero 0.02%.

HeliTponHsle ceuenust 1uist peHusi- 182 olleHeHbI UCXO0IS U3 TEOPETHUECKUX
coobpaxeHue u coaepxkarcs B oudmmorexke EAF-2003 (omenka 2005 t.).

3akiao4eHue

B POCO®OH/ cnexyert BimtounTs (aitn qanueix u3 EAF-2003. JlanHble 0 ceueHusIX
peakwmii (n,n’a), (n,n’t) u (n,"He), conepsxarmuecst B EAF-2003 B daitiie MF=10, clI0XuTb 110
HOJCEKIHMSIM C 00pa30BaHUEM KOHEUYHBIX Si7Iep B OCHOBHBIX M H30MEPHBIX COCTOSIHUAX U
BKJIFOUHTH TIOJyYeHHBIE CyMMBI B aiiin MF=3 chopmupoBaB TaM COOTBETCTBYIOIINE CEKITHH.

Bruttounts aitn MF=9 ¢ cexueit MT=106 ¢ BeposiTHOCTBIO 0Opa3zoBaHus TaHTana-180
B OCHOBHOM U JIOJITOXKHUBYILEM U30MEPHOM COCTOSIHUAX. BeposTHOCTH paccuuTarh 1o TaHHBIM
daitna MF=10. ®aitn MF=10 uckiouuTb.

ABTOp peKOMEeHIalnU
3abpoackas C.B.

75.2. PeHun-183.

Pannoaktusen.VicnibIThIBast 3aXBaT OPOMTABHOTO JIEKTPOHA pacanaercs ¢ nepuoaom Ti,=71
1. B cTaOmibHBINA Bonb(hpaM-183. OOpa3oBaHHe 3TOr0 HYKIHIa B peakTope BecbMa
MaJIOBEPOSATHO: EIUHCTBEHHBIMU PEAKIIUSIMH, BEAYITUMHU K €70 00Pa30BaAHUIO SIBIISIOTCS
0s(n,d), "*0s(n,n’p), "*Re(n,3n)u *Re(n,2n) **Re(n,2n).

Heiitponnbie ceueHus st peHus- 183 oLieHeHbI UCXO0/ISl U3 TEOPETUUECKUX
cooOpaxenue u conepxkarcs B onbnmoreke EAF-2003 (ouenka 2005 r.).

3akiiroueHue

B POC®OH/I cnenyer BrmrounTh daiin ganasix u3 EAF-2003. JlanHble 0 ceueHusIx
peakuuii (n,2n), (n,p), (n,0) u (n,2p), conepxammuecs B EAF-2003 B daitne MF=10, c1oxuTh 1mo
MOJICEKIIUAM ¢ 00pa30BaHHEM KOHEYHBIX SIIEP B OCHOBHBIX M U30MEPHBIX COCTOSIHUAX U
BKIIIOUUTH TIOJTy4YeHHBIE CYMMBI B (aitn MF=3 cdopmMupoBaB TaM COOTBETCTBYIOIINE CEKIUH.

Brmrounts ¢daitn MF=9 ¢ cexnueit MT=102 ¢ BepoATHOCTHIO 0Opa3oBaHus peHus-184 B
OCHOBHOM U JIOJITOKMBYIIEM H30MEPHOM cOCTOAHMAX M cexkuued MT=107 c BepoATHOCTBIO
oOpazoBaHusi TaHTana-180 B OCHOBHOM H JOJTOXXHBYIIIEM HM30MEPHOM COCTOSHUSAX
BepositHOCTH paccuuTath 1o ganHbIM ¢aitna MF=10. ®aiin MF=10 uckmouuTs.

ABTOp peKOMEeHIalNU
3abpoackas C.B.
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75.3. PeHnn-184g.

PagnoaktuBen.McnbIThIBast 3aXBaT OPOUTAIBHOTO JIEKTPOHA pachanaercs ¢ nepuogom T1,=38
1. B cTa0MIbHBIN Boab(hpam-184. OOpa3oBaHHe 3TOTO HYKIUAA B PEAKTOPE BO3MOKHO
Gaaromaps peakmmsim - Re(n,2n), "*0s(n, p), *°Os(n, t) u '*°Os(n, n’d).

HetitponHsie ceuenus it peHusi- 1 84g OIICHEHBI UCXO/IS U3 TCOPETUUECKUX
cooOpakenue u coaepxarcs B oudmuorexe EAF-2003 (omenka 2005 t.).

3akino4eHue

B POCOOH/I cnenyet Brirounth (aiin nanueix u3 EAF-2003. JlanHble 0 ceyeHmsIX
peaxmwii (n,2n), (n,p), (n,a) u (n,2p), conepxkammecs B8 EAF-2003 B ¢aitne MF=10, cinoxxuts mo
HOJCEKIMSIM ¢ 00pa30BaHUEM KOHEUYHBIX 57Iep B OCHOBHBIX M H30MEPHBIX COCTOSIHUAX U
BKJTIOYHTH TIOJTy9€HHBIE CYMMBI B (aitn MF=3 cdopMupoBaB TaM COOTBETCTBYIOIINE CEKIIHH.

Cdopmuposatsb cexuuto 9/22 ¢ BeposTHOCTAMU 00pa3zoBaHus TaHTana-180 B OCHOBHOM
Y U30MEHOM COCTOSTHUSIX.

B @aitne MF=10 coxpanuts numb cekuuro MT=4 c ceueHueM o0Opa3oBaHUA
JOJITOKUBYILETO U30MEPA.

ABTOpP peKOMEHIAUNH
3abponackas C.B.

75.4. PeHun-184m.

Pannoaktusen.cnbIThIBaeT 3aXBaT OPOUTANIBHOIO AJIEKTPOHA € PACTIAIOM B CTAOMIIBbHBIH
cTabunbHbIN Bob(pam-184 (24.6%) ninm u3oMepHbBIN IEpeXo]] B OCHOBHOE cocTosiHue. [lepuon
nosrypacnana T1,=169 qu. ObOpazoBaHHE 3TOr0 U30MEpPa B pEaKTOPE BO3MOXKHO OJaromapst
peakiusm 85Re(n,2n), "**Os(n, p), "*®0s(n, t) u '%0s(n, n’d).

Heiitponnsie ceueHus Jyisi peHus- 184m OLieHEeHbI UCXO0/ISl U3 TEOPETUUECKUX
cooOpaxenue u conepxkarcs B onbmmoreke EAF-2003 (ouenka 2005 r.).

3akiroueHue

B POC®OH/I cnenyer BrimtounTh daiin ganasix 3 EAF-2003. JlanHbIe 0 ceueHusIx
peakuuii (n,2n), (n,p), (n,0) u (n,2p), conepxammuecs B EAF-2003 B daitne MF=10, c10xuTh 1mo
MOJICEKIIUAM ¢ 00pa30BaHNEM KOHEUYHBIX SIIEP B OCHOBHBIX M U30MEPHBIX COCTOSIHUAX U
BKIIIOUUTH TIOJTy4YeHHBIE CYMMBI B ¢aitn MF=3 cdopmMupoBaB TaM COOTBETCTBYIOIINE CEKIUH.

CdopmupoBath cekiuio 9/22 ¢ BeposTHOCTIMH 00pa3oBaHus TaHTaja-180 B OCHOBHOM
¥ U30MEHOM COCTOSTHUSIX.

[lepenectn ceueHne oOpa3oBaHUsS OCHOBHOTO cocTosiHus U3 daina MF=3 B daiin
MF=10.

ABTOpP peKOMeHIAUNH
3abponckas C.B.
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75.5. PeHun-185.

Coneprxanue B ectecTBeHHOM cmecu 37.4%.

Ha nanHblii MOMEHT B cieayrommx OMOIMOTEKaxX CYHIECTBYIOT OIEHKH HEHTPOHHBIX
maHHbIX g Re-185:

B ENDF/B-7 u B JEFF3.1)- B3siTa ouenka L.W.Weston, P.G.Young, caenannas 1990 roxy
(=ENDEF/B-6 rel.4);

B FOND2.2 — onenka W.B.Herderson, J.W.Zwick 1983 roga, (= ENDF/B-5);

B EAF2003 (JEFF3.0/A) - onenka Forrest, Kopecky u n1p.2003 rona ;.

B ocranpupix Oubnuotekax daitnoB ans Rel85 wer. Hago oTMeTHTh, 4TO B OCHOBY
orneakn ENDF/B-6 rel.4 nmonoxena Bepcus ¢aitia u3 ENDF/B-5. B ananuze orneaka ENDF/B-5
oHa OyzeT mpencTaBieHa, kak oubnuorexka FOND2.2. TTockonbky onenka JEFF3.1 coBmamaer ¢
ENDEF/B-7, To Ha pucyHkax oHa orcytctByeT. Onenka EAF2003 sBisiercs, kak OyaeT BUIHO
HIOKe, KoMnusinuei orieHok unu Bepcuit ENDF/B-5 u ENDF/B-7.

Ha puc. 1 npuBonutcs nosHoe ceuenue B TerioBoit obmactu m0 10 3B. B EXFOR B
3TO 00nacTu ecTh ToJabKO oauH 3kcnepuMeHT B.IL.Beprebnoro(1965). Kak BumHO, B oreHKe
ENDF/B-7 uMeHHO 3TH JaHHBIE OBUTH B3STHI 32 OCHOBY.
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Puc.1. ITonuoe ceuenue Rel85

Ob6nacTp paspemieHHbIX pe3oHaHcoB B 6nbianoreke ENDF/B-5 npoctupaercs no 100 sB
(30 pezonancoB u3 paboter S.Friesenhahn(1967), mocnennuit — npu 98.8 3B). B ENDF/B-7
001acTh pa3pelleHHBIX PE30HAHCOB paciiupeHa 10 2 k3B (478 pe3oHaHCOB M3 KOMIWISALHMU
Myxa6xa6a(1984), mocneqauii — npu 1.999 x3B). Bonbmas aeTaabHOCTH MOCIEAHEH OIECHKU
oueByiHa. CMyIIaOMUM OOCTOSATENLCTBOM SIBIISIETCA PaclpoCTpaHEHHE 00JacTh 10 SHEPruu
MOCJIEIHETO Pa3peIIEHHOr0 pe30HaHca.

Ha puc. 2 npuBeneHsl 3aBUCMMOCTH HApacTAIOIIMX CYMM pa3peIICHHBIX PE30HAHCOB C
J=2 wn J=3. Hanuuume CylecTBEHHOro MpoOINyCKa YypOBHEH B BEpXHEW wyacTH obnactu
pa3pellIeHHBIX pEe30HaHCOB oueBHMAeH. Ha puc. 3 mokas3aHbl 3aBUCUMOCTH CPEOHETO YHUCIIa
pe3oHaHcoB, mpuxoasmuxcs Ha 100 3B, a Ha puc.4 — sHeprernyeckas 3aBUCUMOCTb OLIEHKH
CpelHEl MPHUBEICHHON HEUTPOHHONM MIMPHUHBI B 3aBUCHUMOCTHM OT MHTEpBaja YCPEIHEHUS.
HeoxxunanueiM  siBisieTcsl  SIPKO  BBIpa)KEHHAsh HEMOHOTOHHOCTh  3TOW  3aBUCUMOCTHU
HEMOHOTOHHOCTb: Bbimie 500 »B cpenHss mnpuBeAcHHas HEUTPOHHAs ULIMPUHA BMECTO
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BO3PACTaHMA 32 CUET MPOITyCKa cladbIX pe30HaHCOB (Kak 3To Habmromaercs B uHTepBaie 250 -
500 »B), Ha06OPOT, CHIKAETCSI.

Ha puc. 5 nokasansl pacnpeneneHusi IPUBEICHHBIX HEHTPOHHBIX IMIMPUH PE3OHAHCOB C
sneprusamu 10 500 3B no 10%-m kBanTHIIAM pacnpeznenenus Iloprepa-Tomaca.
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Puc.2. Hapacraroriye cyMMbl S-pe30HAHCOB
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Puc.4a. 3aBUCUMOCTD CpeIHE TPUBEICHHOW HEUTPOHHOM IIMPUHBI OT UHTEpBaja
YCpEOHEHUS
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Puc.5. PactipenienieHre NpuBEAEHHBIX HEUTPOHHBIX IIUPUH PE30HAHCOB € 3HEpruaMH Huxke 500
sB

YepHpIMH JIMHUSAMHU [IOKa3aHbl CPEJNHHME 3HA4YEeHHA N0 9 BepxHUM KBaHTWIAM. Kak BHIHO,
OTKJIOHEHHUSI OT O3TUX CPEIHHUX SBIAIOTCS CTATUCTUYECKH OKuAaeMbIMU. OYEBHUIEH TaKxke
PE3KHUI HEJOCTAaTOK PE30HAHCOB B NIEPBOM KBAaHTHJIE, CBUACTEIBCTBYIOIUNA O TOM, YTO U HUXKE
500 3B okosn0 10% pe3oHaHCOB MPOMYILIEHO. DTO MOJHOCTHIO COIIACYETCSI C OLIEHKOM MPOIycKa
cJ1a0bIX PE30HAHCOB B 3TOI 06nacTy, cneaytomeit u3 puc. 3. CunoBble PyHKIUH IS PE30HAHCOB
¢ J=2 1 J=3 W3 3THX OIEHOK MOJyJaloTCs paBHBIME (B emuammax 10™) 2.13+0.04 u 2.11+0.03
COOTBETCTBEHHO.

Ha puc. 6 nmokasansl pacnpeneneHusl NPUBEIECHHBIX HEUTPOHHBIX LIMPHUH PE30HAHCOB,
nexamux B uHtepBaie ot 500 o 2000 5B, nmosyyeHHbIE TIPU TEX K€ CPEIHUX 3HAYEHUAX. DTU
pacnpenenenus ykassisaroT Ha nponyck CMJIBHBIX pe3onaHCcOB, 4TO IpOTUBOPEYUT 3APaBOMY
cMbIciy. UYTOOBI MPUOIM3UTH YMCIA PE30HAHCOB B JABYX BEPXHMX KBAaHTHISAX JAPYr K ApYTY
TpeOyeTcsi CHU3UTh CpEIHHME MPUBEJCHHbIC HEHUTPOHHBIE WIMPUHBI B 3-5 pa3a (CM. 4YepHbIe
rucTorpaMmel Ha puc.6). IIpu 3ToM okaxercs, 4To MPOMYILIEHO 3HAYUTENILHO 00Jee MOJOBUHBI
PE30HAHCOB.
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Puc.6. pactipenenenue npuBeI€HHBIX HEUTPOHHBIX HIMPUH PE30HAHCOB ¢ 3Heprusmu ot 500 1o
20003B.

Hamuuo mpoTuBopeume', s paspelicHHs KOTOPOTO TpebyeTcss —pOBEICHHE
CTHEIMATBHON OIEHKH, YTO BBIXOJUT 32 PAaMKH HACTOSIIEH paboThl. B CBS3M ¢ M3IM0KEHHBIM
rojaraeM, 4YTO BEpXHsAs TIpaHUIAa OO0JIACTH pa3pelICHHbIX PE30HAHCOB JIOJDKHA OBITh
ycranoBieHa rpu 500 »3B.

Crnenyer OTMETUTh, YTO €IUHCTBEHHBIM MCTOYHUKOM HH(OpPMALMU O MapaMeTpax
pe3zoHaHcoB npu »Heprusx Boiie 500 3B sBnserca pabora HameHcona u ap.”, coneprkaras
COOCTBEHHYIO OLIEHKY PE30HAHCHBIX IapaMeTpoB, CIEAYIOUIMX W3 aHaju3a MPOBEAEHHOIO
skcniepuMmenta (EXFOR 10630). Bce pe3onancsl, jiexaiue npu s3Heprusx Boime 500 3B,
IpUCYTCTBYIOIIME B olleHKe Myxabxaba u conmepxammecs B ENDF/B-VII, conepxkarcs u B

! Bo3MosxHBIM 06’bHCHeHI/IeM MOXKCT CIYKUTHb HAJIMYUC 3HAYUTCIILHOT'O BKJIaga P-pE€30HAHCOB B IMOITYJIAILIUIO
Ppa3pClICHHbIX ypOBHCfI, B 3aMETHOI CTEEHU KOMIICHCHUPYIOLICTO MPOITYCK CHa6LIX S-pE30HAHCOB.
 A.INamenson et al. Nucl. Phys.A, v.266,p.83, 1976.
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Habope HameHcoHa ¥ B TOYHOCTH COBMAJAIOT ¢ HUMH MO 3HEpruu. OJTHAKO OLIEHKH HEUTPOHHBIX
IIMPHUH CYIIECTBEHHO pasznuyarorcsi. Ha puc. 46 nmpuBeseHbl HapacTaolye CyMMbl IIHMPUH IO
naHHBIM HameHcoHa (CIMHBI pe30HaHCaM IPHIACAHBI T€ ke, 4TO W B oueHke Myxabxaba).
Cronp OuYEBHAHOrO MPOIyCKa YpOBHEW B 3TOM ciiyyae He HaOmonaerca. B To ke Bpems
HameHncon orMeuaer emie 35 pe30HAHCHBIX OCOOEHHOCTEH, KOTOPbIE OH CUMTAET CIABOCHHBIMU
pEe30HAaHCAMHU U Ul KOTOPbIX HEMTPOHHBIE IIUPUHBI HE UM NpUBOAATCS. B onenke Myxa6xaba
3TH PE30HAHCHl OTCYTCTBYIOT. TakuM o0Opa3oM, BIIOJIHE BO3MOXHO 4YTO HOBas, Ooiee
TIIaTeNbHas, 00paboTKa sKkcnepuMeHTa HaMeHCcoHa UItoC CTAaTUCTHYECKUI aHaIu3 pe30HAaHCOB
MIO3BOJISIT B OyAyIIEM pa3pelnTh OTMEUEHHOE BBIIIEC IPOTHBOPEUHE.
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2.0E-03 -
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1.6E-03 -
1.4E-03
1.2E-08
1.0E-03 -

<n>

0.0E+00

0 500 1000 1500 2000
OHeprua, 3B

Puc.46. DHepreTryeckre 3aBUCUMOCTH CPEIHUX MTPUBECHHBIX HEUTPOHHBIX ITHPHUH T10
naHHbIM HameHcoHa.

Ob6nactp HepazpeueHHbIx pezoHancoB B @OH/I-2.2 (ENDF/B-V) npoctupanacs ot 100
5B 10 100 k3B u yuuThIBana BKJIaIbl TOJBKO S- U P-BOJIH.

B ENDEF/B-VII npoctupaercs Tonbko 10 35 k3B u y4uThiBaeT BKIaJb! S-,p- U d-BOJH.
CunoBsie QYHKIMM JUTS S-BOJTHBI TPAKTHUCCKH HE 3aBHCST OT CIMHA M paBHBI 2.33%107 uto
muiib Ha 10% mpeBblaeT chenaHHble BbIMEe OLEHKW. CpenHHue pEe30HAaHCHBIE IapaMeTphbl
NpeIHa3HAYaoTCa JIIIb I pacueTa (aKTOPOB CaMOIKPaHUPOBKHU. Vcmosip3oBaHWE WX IS
pacuera CEYEHMI BEJET K CYIIECTBEHHOMY 3aBBIIICHUIO KaK CEUEHUS 3aXBaTa, TAK U CEUCHUS
paccesiHus. B cBsi3U ¢ 3TUM nepeHoC HUKHEHN rpaHuIibl 001acTH HEpa3peleHHbIX PE30HAHCOB Ha
500 »B TpeboBan ompeneneHus ceueHuit B ¢aiine MF=3 B wunrepBane 500 -2000 »B.
HeoOxonuMocTh ompeneneHusi 3THX CEYCHHUH MoOyanina TepecMOTPeTh CEUYCHHE 3axBaTa B
o0acTH  Hepa3pelleHHBIX  PE30HAaHCOB  TakK, 4YToObl  o0OecnmeyuTh  corjacue ¢
OKCIEPUMEHTAIbHBIMU  JaHHbIMU  (cM.  puc.ll).  CeueHwe  ympyroro  paccesHus
nposkcTpanoiauposano ot 20003B go 500 »B. IlonHoe cedeHHe MNOIYyYEHO Kak CyMMa
naplUyuaIbHbIX.

Ha puc.7 npencraBieHbl SKCIIEPUMEHTAIIBHBIE JAHHBIE 110 CEYCHMIO 3aXBaTa B TEIIOBON
o0nacTv, KOTOpbIE HE MPOTHBOpPEYAT pe3yJbTaTaM OIEHOK, KpPOME CaMOI0 paHHEro
skcriepuMmerTa R.A.Karam(1963), koTopblii, OIHaKoO, TOXX€ OTJIMYAETCS OT OLEHEHHOTO
3HAUEHUS TOPa3/10 MEHbILIE, YEM Ha JIBE ITOTPEIIHOCTH.
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Puc.8 Ceuenue panuammonHoro 3axsara Rel85

Puc.8-10 oTHOCATCS K 0077aCTH pa3pelICHHBIX PE30HAHCOB.

Orta ob6nacte B EXFOR npezacrasiena nByms skcriepuMeHTamMu. JlaHHbIe Oojiee paHHETo
skcniepumenTa S.Friesenhahn(1968) npekpacHo cornacyrores ¢ omeHKaMu B o0acT 10 10 3B u
B unrtepsaie 40-200 »B. Dkcnepument A.A.Bergmana(1971) B untepBane no 10 3B cunbHO
yCcTymaeT npeaslayuieMy B paspemieHuH. [Ipu Oosiee BBICOKHMX HEPrUSX OH JEMOHCTPUPYET
XOpollee corjacue ¢ OIeHeHHbIMH naHHbIMH. Ha puc. 3-5 mmga ynoOGcTtBa cpaBHEHHS C
9KCHEPUMEHTAIbHBIMU JAHHBIMU MPUBOJUTCS €IlE Pe3yJIbTaThl MyJIbTUTPYIIOBbIE (299 rpymm)
ceueHus, paccunTanuble o oudnuoreke ENDF/B-7 .
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Puc.10 Ceuenue pagnannonsoro 3axsara Rel85

B oGmacti HepaspeleHHbIX Pe30HAHCOB BCE NMPEKHUE OIICHKHU CEUCHHsI PaJHalliOHHOTO
3axBaTa IMPAKTUYECKH IOBTOPSIOT ApPYr Apyra M JAPY’KHO JEKaT HUXKE BCEX HMEIOIIHUXCS
sKcnepuMeHTanbHbIX MaHHbIX (puc.ll). Ipunaras B POCOOH/l xpuBas moka3zaHa royryObM

K3B, rzne uMerTcs 3KCIepUMEHTAIbHbIE JaHHBIE HECKOJIBKHX AaBTOPOB,
HAOIOAACTCsl TOCTATOYHO OOJBINONW pa30poc WX Pe3yabTAaTOB BOKPYT OICHEHHBIX 3HAYCHUU
(puc.12). Ouenka ENDF/B-7, yauTsiBatomias moMUMO padoT, MPUHATHIX BO BHUMaHUE B OLICHKE
FOND-2.2, 6onee nmo3aaue pe3ynbrarsl Tpodumona (1987 1.), BRIMISAUT IpeAnouTUTENbHEH. B
atoii obnactu ceuenue, npuHsitoe B POCDOH/I, coBmamaer ¢ ouenkoit ENDF/B-VII. Ilpu
sHeprusix Bbimie 3 MbdB skcnepuMEHTaNbHBIX JaHHBIX 10 CEYeHHWIO 3axBara HeT (puc.13).
[MpeumymiectBo onieaku ENDF/B-VII B 3T0#1 00J1aCTH COCTOUT JUIIB B TOM, YTO OHA BBIMIOJTHEHA
3HAYUTENBHO MO3/IHEE U, BO3MOXKHO, C 00Jiee OJTHBIM TEOPETUIECKUM 0O0CHOBAHHEM.
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Puc.11 Ceuenue paguannonsoro 3axsara Rel85

Kak BugHO M3 mpuBeneHHBIX NaHHBIX, oneHka EAF-2003 coBmamgaer ¢ ENDF/B-7 no 20
Mb5B. Takum o0Opa3om, B TO BpeMs Kak B pe3oHaHCHO# oOmactu B EAF2003 B3sThl JaHHBIE U3
ENDF/B-5, BHe pe3oHaHCHO 001acTi mpuHsTH naHHbie n3 ENDF/B-7.
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Puc.13 Ceuenue paguannonsoro 3axsara Rel85
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Ha puc. 14 mnoka3aHo moBeJeHHE TIOJHOTO CEYEHHUS B TOW YacTH O0OIacTu
Hepa3pelICHHBIX PE30HAHCOB, KOTOPasi IEPEKPHIBACTCS C 00JACTHIO Pa3pEIICHHBIX PE30HAHCOB B
ENDF/B-VIIb2. Kak BHAHO, MPUHSATOE IOJHOE CEYECHHUE 3/IeCh JIKUT MOCPEAMHE MEXKIY
onenkamu ®OHJI-2.2. u ENDF/B-VIIb2.

50
4
4
3
3
2
2
15
10
5
0 ‘ ‘ |
5.0E+02 1.0E+03 1.5E+03 2.0E+03

Energy,MeV

O 01 O O

[¢)]

o

Criss section, barn

Puc.14. Tlonnoe ceuenue penusi-185.
3akiaoueHue

Ha ocnoBanuun npoBenenHoro paccMorperns B POCOOH/] npunumaercs ¢aitn Rel85
n3 ENDF/B-7 co cnenyromumu n3MEHEHUSIMHU.

1. I'pannnia 0651acTH pa3perIeHHbIX pe30HaHCcOB cHIbKeHa 110 500 5B

2. COOTBETCTBEHHO CHHMKEHA IPaHUIIA 007IacTH HEPa3pELIeHHBIX PE30HAHCOB.

3. B wunrepBane 500 3B -125 k3B mnpuHATO NEpecCMOTPEHHOE CEYEHUE 3axBaTa.
CoOTBETCTBEHHO N3MEHEHO U MOJIHOE CEUEHHUE.

4. Brmouen ¢aitn MF=9 c¢ paHHpIMHE O BEpOATHOCTSX 0Opa3oBaHUS H30MEPHBIX
JOJITOXKUBYIUX M30MEPHBIX cOCTOSHMI 'Re™ B peakuuu (n,y) u '“Re™ - B peakuuu (n,2n).
OTH BEpOATHOCTHU MOJIY4YEHBI HA OCHOBE CEUEHHUI 00pa3oBaHus SAEP-NIPOAYKTOB B OCHOBHOM U
HM30MEpPHOM COCTOSIHUSIX, TTpUBEeAeHHBIX B (paitiie MF=10 6ubimortexkun EAF-2003.

5. Uckmouen ¢aiin MF=33, comepkamuii OIIEHKY NOTpPEIIHOCTEHl CeYeHMs 3axBata,
nockobky POCOOH/le pexoMeHaaInuy 1Mo MOTPeITHOCTSIM CEYEHUH B HACTOSINEE BpPEeMs HE
JIar0TcsA U He 000CHOBBIBAIOTCS.

CeueHnss OCHOBHBIX pe€akUUMid HA UHTETPAIbHBIX  CIEKTpax IPUBEIEHBl B
HKecneayromen taduie. 2KupubsiMm mpudgrom Beiaenensl qanasie 13 ENDF/B-7. Kak BugHO,
otinuus nauHeix ENDF/B-7, npuanmaemsix B POCOOH/, ot npexxanx ganabix (FOND-2.2) —
HEBEJIUKH.

Total | Elastic | Inelastic | (n,2n) (n,3n) (n,y)

ENDF/B-7 121.1 8.9 112.2

0.0253 5B EAF-2003 112.0
FOND-2.2 134.7 20.7 0.0 0.0 0.0 114.0
Pe3onancHblit ENDF/B-7 | 2008.7 278.9 1729.9
HHTETpaT EAF-2003 1708.7
FOND-2.2 | 2149.0 403.6 0.0 0.0 0.0 | 17454

ENDF/B-7 6.787 4.238 2.360 | 7.05E-03 | 1.53E-05 0.181
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Crekrp genenns 2°U | ENDF/B-7 | 6.787 | 4.238 2.360 | 7.05E-03 | 1.53E-05 | 0.181
EAF-2003 1.53E-05 | 0.181
FOND2.2 6.804 | 4.733 1.918 | 5.32E-03 | 1.20E-05 | 0.147
14 M>B ENDF/B-7 5.32 2.69 0.44 2.19 1.10E-3
EAF-2003 1.10E-3
FOND-2.2 5.22 2.71 0.89 1.62 4 34E-3

ABTOp 0TOOpa JAHHBIX

3abpoackas C.B.

75.6. PeHnn-186g.

PanmoaxTusen. VicnsrbiBaer Gera-pacman B - Os (921053%) WiIH 3aXBaT OPOUTATBHOTO
3JIEKTPOHA C PACIaZoM B CTaOMIIbHBIN cTaOUIbHBIN Bonb(pam-186 (7.47%). [lepuon
nosypacnazaa T1,=3.7186 nu. ObOpa3oBaHHE 3TOTO U30MEPA B PEAKTOPE MPOUCXOIUT Otaroaaps
peaxiusam 184Re(n,y), '""Re(n,2n), "*°Os(n, P), "70s(n, d).

HeliTponnsie ceuenust 1u1st peHusi-184m oLieHeHbl NCXO0S U3 TEOPETHUECKUX
coobpaxenue u coaepxkarcs B ondbnuoreke EAF-2003 (ouenka 2005 r.).

3akiaoueHue

B POCO®OH/] cnenyet Brimrounth (aiin nanaeix u3 EAF-2003. [laHHbIC 0 CeUCHHSIX
peakuuii (n,3n), (n,d), (n,n’a), (n,n’p), u (n,n’d), conepxkamuecs B EAF-2003 B ¢aiine MF=10,
CJIOKHTH I10 MOJCEKIHUSAM C 00pa30BaHNEM KOHEUHBIX SIJIEpP B OCHOBHBIX U M30MEPHBIX
COCTOSIHUSIX U BKJIFOUUTH MOJTy4YeHHbIE CyMMBI B ¢aitn MF=3 cdopmupoBas Tam
COOTBETCTBYIOIINE CEKIINU.

Cdopmuposats cexuuto 9/17 ¢ BeposTHOCTAMU 00pa3oBaHusl peHusi-184 B OCHOBHOM U
M30MEPHOM COCTOSIHUSIX.

B @aitne MF=10 coxpanuts numb cekuuro MT=4 c ceueHuem o0pa3oBaHUA
JOJITOKUBYILETO U30MEPA.

ABTOpP peKOMEHIAUNH
3abponackas C.B.

75.7. PeHun-186m.

PannoaktuBeH.McnibIThIBa€T M30MEPHBIN MEPEXO] B OCHOBHOE cocTosiHUE. [lepron nonmypacmana
T1,=2*10° ner. O6pa3zoBaHKEe 3TOr0 H30MEPa B PEAKTOPE IPOUCXOIUT GIAroAaps PEaKIHIM
B Re(n,y), ""Re(n,2n), *°Os(n, p), "' Os(n, d).

HeliTponHsle ceuenust 1u1st peHusi-184m oLeHeHbl HCXO U3 TEOPETHUECKUX
coobOpaxeHue u coaepkarcs B oudmuorexe EAF-2003 (omenka 2005 t.).

3akiloueHue

B POCO®OH/ cniexyert BimtounTs (aitn qanueix u3 EAF-2003. JlanHble 0 cedeHusIX
peakmuii (n,3n), (n,d), (n,n’a), (n,n’p), u (n,n’d), conepkamuecs B EAF-2003 B ¢aiine MF=10,
CJIOXHTH IO TOJCEKIUSIM C 00pa30BaHNEM KOHEUHBIX S7Iep B OCHOBHBIX U M30MEPHBIX
COCTOSIHMSIX M BKJTFOUUTH TOJTy4eHHBIC CyMMBI B daiin MF=3 chopmupoBas Tam
COOTBETCTBYIOIIUE CEKIINH.

Cdopmuposats ceknuio 9/17 ¢ BeposiTHOCTIMH 00pa3oBaHuu peHusi-184 B OCHOBHOM U
U30MEPHOM COCTOSIHUSIX.
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[lepenectn ceyeHne oOpa30BaHUS OCHOBHOTO COCTOsIHUSI U3 (haitma MF=3 B ¢aiin
MF=10.

®aiin MF=10 yganurs.

ABTOp peKoMeHIaAIUU
3abpoackas C.B.

75.8. PeHun-187.

ConeprxkaHue B €CTECTBEHHOM cmecH 62.6%.

Curyarus ¢ olleHKaMu Ui cTaduibHOro u3orona Rel87 ananoruuna cioyyaro ¢ mepBbIM
cTabuisHBIM H30TONIOM Rel85:
B ENDF/B-7(ENDF/B-6 rel.4)- ouenka L.W.Weston, P.G.Young, cnenannas 1990 roay;
B JEFF3.1 npunsirta Ta 'xe oleHKa;
B FOND2.2 — onienka W.B.Herderson, J.W.Zwick 1983 roaa, kotopas 6suia B Bepcunt ENDF/B-
5;
B EAF2003 - onenka Forrest, Kopecky u n1p.2003 rona(JEFF3.0/A);

B ocranpubix 6ubnmnorexax QaitnoB ans Rel87 ner. OTMeTM, U4TO B OCHOBY OLIEHOK
ENDF/B-7, JEFF3.1(ENDF/B-6 rel.4) Ovina B3sita Bepcus ¢aiima u3 ENDF/B-5. B anammze
OLICHOK OHa Oyjer mpezactaBieHa, kak Oumbmuoreka FOND-2.2. Ilockonbky onenka JEFF3.1
coBmagaer ¢ ENDF/B-7, To Ha pucyHkax ona otcyTrctByer. Onenka EAF2003 coBmamaer c
FOND-2.2(ENDF/B-5), nostomy Ha rpadukax oHa Takxke He IPUBOJIUTCS.

Ha puc. 1 npuBonutcs monHoe ceueHue B TeroBoit oomactu (1o 1.2 3B). B EXFOR B
3TO 00nacTu UMeroTcs MaHHble skcrnepuMmenTa J.R.Dunning(1964) u B.I1.Beptebunoro(1965).
Kak BugHo, ontenka ENDF/B-7 mouTs To4HO IpoBe/ieHa 110 SKCIIEPUMEHTATEHBIM TOYKaM.

1.0E+03 {

Re-187 Total — ENDF/B-7

—— FOND2.2
s V.P.Vertebnyj(65)
A J.RDunning(64)

1.0E+02 4

Criss section, barn

1.0E+01

0.0 0.2 04 0.6 0.8 1.0 12

Energy, eV

Puc.1 I[Tomaoe ceuenne Re-187

Oo6uacTh pa3penieHHBIX pe3oHaHcoB B onbamoreke ENDF/B-5 mpoctupaercs no 93.8 3B,
o0racTh Hepa3pelleHHbIX pe3oHaHcoB TsaHeTcs A0 100 kaB. B ENDF/B-7 rpanuiibl cOBnagaioT ¢
TpaHUIIAMH COOTBETCTBYIOIIMX oOnacteid m3oroma st Rel85, T.e obmacte paspemeHHBIX
pPE30HAHCOB MpocTupaercs A0 2 k3B, a HepaspemeHHbx -10 35 k3B. B ENDF/B-5 nmapamerpst
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pa3penIeHHBIX Pe30HAHCOB ObUTH B3ATHI U3 paboThl S.Friesenhahn(1967), B criiegyrommx Bepcusx
ENDF, Bxitouast ENDF/B-7, - u3 komnusiinu Myxa6xa6a(1984).

C curyauust ¢ 00J1acThIO pa3pellieHHBIX PE30HAHCOB B Cilydyae peHusi-187 B TOYHOCTH
TaKas ke, Kak B ciaydae peHusi-185.

Ha puc. 2 nmpuBeneHbl 3aBUCMMOCTH HApacTAaIOIIMX CYMM pa3pelIeHHBIX PE30HAHCOB C
J=2 wm J=3. Hamuuue CyLIeCTBEHHOIO NpPOMyCKa YpOBHEH B BEpXHEW dYacTH 00JACTH
pa3pelIeHHbIX pe30HaHCOB oueBMJeH. Ha puc. 3 mokasaHbl 3aBUCHMOCTH CpPEIHEro uucia
pe3onaHcoB, npuxonamuxca Ha 100 3B, a Ha puc.4 — sHepreTuueckas 3aBUCUMOCTb OLEHKU
CpeIHEW NPUBEACHHOW HEUTPOHHOW IIMPUHBI B 3aBUCHUMOCTH OT MHTEPBAJIA YCPEIHEHUS.
HeoxxnnanHbIM BIII€TCS IPKO BBIpAaXKEHHAss HEMOHOTOHHOCTB 3TOM 3aBucumoctu: Boiie 600 3B
CpelHsis NMPUBEIACHHAs HEUTPOHHAs IIMPUHA BMECTO BO3pPACTaHMUsS 3a CUET MpPOITycKa cialdbIxX
PE30HAHCOB, HA00OPOT, CHUXKAETCH.

Ha puc. 5 nokasansl pacrpeaeneHusi IPUBEIECHHBIX HEHTPOHHBIX IMIMPUH PE3OHAHCOB C
sneprusamu 10 600 3B o 10%-m kBanTHIIAM pacnpenenenus Iloprepa-Tomaca.
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Puc.2. Hapacraroiire CyMMBbI S-pE30HAHCOB

Yucno pesoHaHcoB Ha 100 aB
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Puc.4. 3aBucumocTs cpeHel npuBeeHHON HEMTPOHHOM IIMPUHBI OT UHTEpBaJa

YCPEAHEHUS
14 T 14 T T T T T T T
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Puc.5. Pactipenenenre npuBe€HHBIX HEUTPOHHBIX IIMPHUH PE30HAHCOB C 3HEPrusiMu Hike 600
5B

YepHbIMU JIMHUSAMU TIOKa3aHbl CpeJHHE 3HA4YeHHs MO § U, COOTBETCTBEHHO, 9 BepXHUM
KBaHTWISIM. Kak BUAHO, OTKIIOHEHHUS OT 3TUX CPEIHUX SIBJISAIOTCS CTATUCTUYECKH 0KHIA€MBIMHU.
OdeBHIEH TaK)Ke PE3KH HETOCTATOK PE30HAHCOB B MEPBBIX KBAHTUIISX, CBUIETENBCTBYIOMIHMA O
ToM, uTo U HUKE 600 3B okono 10% pe3oHaHCOB MPOMYIIEHO. DTO MOJHOCTHIO COTIACYETCS C
OIICHKOM TPOITyCKa CJIa0bIX PE30HAHCOB B ATOW 00jacTH, cienyromieil u3 puc. 3. Cuiobie
(byHKIMU 1715 pe30HaHCOB ¢ J=2 1 J=3 13 3THX OLIEHOK MOJIy4alOTCsl pAaBHBIMU (B €JMHULIAX 107
2.86+0.04 u 2.81+0.04 coorBeTcTBeHHO. CpenHUE pacCTOSIHUSA MEXAY YpOBHSIMHU — 8.733B u
6.75 3B.

Ha puc. 6 mokaszansl pacnpeneneHus NPUBEACHHBIX HEUTPOHHBIX IIUPUH PE30HAHCOB,
nexxanux B uHTepBajge oT 600 1o 2000 »B, noayuyeHHbIE IPU TEX K€ CPEIHUX 3HAUEHUSAX. DTU
pacnpenenenus ykasbiBatoT Ha nponyck CUJIBHBIX pe3oHancoB, 4TO MPOTUBOPEUUT 3paBOMY
cmeicny. Kak u B ciydae penusi-185, 4To0BI IpUOIHM3UTH YHCIIa PE30HAHCOB B JIBYX BEPXHHX
KBaHTWJISIX JIpYr K JApyry TpeOyercss B HECKOJIIbKO pa3 CHHU3UTh CpEeIHUE TNpUBEICHHBIC
HEUTpoHHBIE MWHPHHBL. [IpU 3TOM OKa)xercs, YTO MPOMYLICHO 3HAYUTEIHHO Oosiee MOJIOBUHBI
PE30HAHCOB (CM. TUCTOTPAMMBI, HAHECEHHbIE TOHKUMHU JINHUSAMU ).

35 50
——J=2, <Mn0>=0.0025 | | l 45| T3 Jn0>=0.0019 ‘ C ]
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Puc.6. Pactipenienenuie npuBeACHHBIX HEUTPOHHBIX IIMPUH PE30HAHCOB ¢ 3Heprusimu ot 600 10
20003B.

Hamuio  mpotmBopeume’, Ui paspelleHds KOTOPOro TpeOyerTcss —MpoBeIeHHE
CHELMANbHOM OIEHKH, YTO BBIXOJUT 3a paMKH HacTosIell paboTsl. B CBSA3u ¢ M310KEHHBIM
[oJlaraéM, YTO BEpXHAS TIpaHUIla oOO0JacTH pa3pelIeHHbIX pPE30HAHCOB [JOJKHA OBITh
ycraHnoBieHa npu 600 3B.

Cnenyer OTMETHTb, YTO KAaK WU B cilydae peHHUs-185 €IMHCTBEHHBIM HCTOYHUKOM
nHopMaIMu O TapaMeTpax pe30HaHCOB Npu HHeprusx Beime 600 »B sBisercs padora
Hawmencona u ap.”, conepkaiasi COOCTBEHHYIO OLICHKY PE30HAHCHBIX MapaMeTpOB, CIIEIyIOIINX

3 Bo3MosxHBIM 06’bHCHeHI/IeM MOXKCT CIYKUTHb HAJIMYUC 3HAYUTCIILHOT'O BKJIaga P-pE€30HAHCOB B IMOITYJIAILIUIO
Ppa3pCUICHHbIX ypOBHCfI, B 3aMETHOI CTEEHU KOMIICHCHUPYIOLICTO MPOITYCK CHa6LIX S-pE30HAHCOB.
* A.INamenson et al. Nucl. Phys.A, v.266,p.83, 1976.
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u3 aHanu3a nposeneHHoro skcnepuMmenta (EXFOR 10630). Bee pezonaHcsl, jexaniyue npu
sHeprusix Boime 600 3B, npucytcTByomue B olieHke Myxabxaba u coaepxamuecs B ENDF/B-
VII, conepxarcst u B Habope HameHcoHa 1 B TOUHOCTH COBIAJAlOT ¢ HUMH 10 d3Hepruu. OaHako
OLICHKM HEHTPOHHBIX IIMPUH CYIIECTBEHHO pasnuvarorcs. Kpome toro, HameHcoH oTmeuaer
eme 29 pe30HaHCHBIX 0COOEHHOCTEH, KOTOphIE OH CUMTAET CIBOCHHBIMH PE30HAHCAMHU M IS
KOTOPbIX HEUTpPOHHBIE MIUPHUHBI HE UM npuBoxATcs. B omenke Myxa0Oxaba 3TH pe30HaHCHI
oTCcyTCTBYIOT. Takum oOpa3om, BIOJHE BO3MOXKHO, YTO HOBas, Oojiee TiiateiabHas, oOpaboTka
sKcnepuMeHTa HameHcoHa IUTIOC CTaTUCTHUYECKUI aHallM3 PE30HAHCOB IO3BOJIAT B OyayleMm
pa3pelnuTh OTMEYEHHOE BbIILIE IPOTUBOPEUHE.

Ob6nactp HepaspemieHHbIX pezoHaHcoB B POHJI-2.2 (ENDF/B-V) npoctupainacs ot 93.8
5B 10 100 k3B u yunThIBana BKJIIbI TOJBKO S- U P-BOJIH.

B ENDEF/B-VII npoctupaercs Tonbko 10 35 k3B u y4uThiBaeT BKIAbI S-,p- U d-BOJH.
Cunossie (DyHKITHH JUTS S-BOJHBI HE 3aBHCST OT CIIHHA 1 paBHbI 2.88%107, uTo BechMa Gi1H3K0 K
CIENaHHBIM BbIlIE OoLeHKaM. CpelHne pe30HaHCHBbIE MapaMeTpbl NMPEAHA3HAYaIOTCs JHUIIb IS
pacuera (akTOpOB CaMO’KpaHUPOBKHU. lcmonp3oBaHue UX JUIsl pacyeTa CEYeHU BeAeT K
CYILIECTBEHHOMY 3aBBIIICHUIO KaK CEYCHMsI 3aXBaTa, TaK U CEUYEHUs paccesHus. B cBsA3u ¢ aTUM
NepeHOC HIDKHEH TpaHUIbl OO0JIACTH Hepas3pelleHHBIX pe3oHaHcoB Ha 600 »B Tpebomain
onpenenenus: cedenuil B ¢aiiie MF=3 B untepBasie 600 -2000 sB. Duepretnueckuii xon
CEUYEHUU B 3TOM HMHTEpBaje ObLI NPUHAT TakuM, kak B @OH/I-2.2, ¢ Takoil nepeHOPMHUPOBKOH,
4yTOoOBI 1pH 2 k3B ceuenus conaganu ¢ npunaTeiMu B ENDF/B-VII.

Ha puc.7-11 npuBoauTtcst cedeHue paauanoHHOro 3axBara ans Re-187. Ha puc.7
IpeCTaBICHbl SKCIIEPUMEHTHI B TEIIOBOM obsiacTh. BuaHo, 4ro mpenmnouteHue otaaHo Oosee
panaeMy skcniepumenty S.Friesenhahn(1968), xots nannsie onenkn ENDF/B-7 npoxoast 4yTh
BBIILIE JAHHBIX 3TOTO SKCIIEPUMEHTA.

110.0 \
Re-187 (n,g)
§ 90.0 -
—— FOND2.2
§
g —— EAF-2003
——— ENDF/B-7
g 70.0 + -
= RA.Karam(63)
A S.J.Friesenhahn(68)
e RE.Heft(78)
50.0 ‘ ‘ ‘
0.0E+00 1.0E-02 2.0E-02 3.0E-02 4.0E-02

Energy,eV

Puc.7. Ceuenue 3axBata Re-187.

B obOmactu snepruii o 10 3B B EXFOR Opumm Haiinmenel nBa skcnepuMmeHTa. Mx
pe3yabTaThl MokazaHel Ha puc.8. [lanHble skcnepumenTa S.Friesenhahn(1968) cosmagaror ¢
ouenkoii FOND2.2 u EAF2003. launbie A.A.Bergmana(1971), xak u B ciydae ¢ Re-185,
TPYIHO CPaBHHUBATh C OI[CHKOM M3-32 HU3KOTO Pa3pelIeHusI.
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Puc.9. Ceuenne 3axBara Re-187.
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B S.J.Friesenhahn(68)
g 1.0E+02 ¢ D.C.Stupegia(65)
o
3
L
¥ 1.0E+01
(1]
(7]
[/}
(7]
2 1.0E+00
o
1.0E-01
1.0E-02 ‘ ‘ ‘
1.0E+02 3.1E+03 6.1E+03 9.1E+03
Energy,eV

Puc.10. Ceuenue 3axBara Re-187.

Ha puc.9, 10 npuBoauTcs noBeAcHUE CEUEHNE pagualiMoHHOro ceueHun Ha Re-187 no 10 x3B.
Ho 100 »B skcnepumentanibHbiX 1aHHBIX B EXFORe Her. M3 3TUX pUCYHKOB BHIHO pa3inyue
TpaHUIl pa3penieHHbIX pe3oHaHcoB B omenkax FOND2.2 u ENDF/B-7. Hamomamm, 4TO B
POC®OH/le ob6nacTh pa3pelieHHbIX pe30HAHCOB ITpocTUpaeTcs Toiabko 10 600 3B, rae nanHbie
cosnanatt ¢ ENDF/B-VII.

B o6mactu Beime 100 3B umerores pesynbTaTthl skcriepuMenToB D.C. Stupegia(1965) u
S.Friesenhahn(1968). [Tocneanuii xopoio coriacyercs ¢ oneHkamu BIUIOTh A0 10 x3B. Ilpu
0oJiee BBICOKHX DHEPIUsX OLICHEHHbIE KPHUBBIC JIEKAT 3HAYUTEIHHO HIDKE SKCIIEPUMEHTATBHBIX
JMAHHBIX, TOMYYEHHBIX Ha3BaHHBIMU aBTOpamu. (OCHOBaHHEM IS 3TOTO, BHIUMO, CIIyXat
AQHAJIOTMYHOE pacXOoXIeHue, umeromee wmecto i Re-185, rme oHO omnpaBabsiBaeTcs
pesynbratamu 6osee mo3aHuX padoT.
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Ha ocnoBanun nmposeaenHoro paccmorpenuss B POCOOH/] npunumaercs daiin Re-187
n3 ENDF/B-7 co cnenyromumu n3MEHEHUSIMHU.

1. I'panunna obnacTu pa3pelieHHbIX pe30HaHCcOB cHIKeHa 10 600 5B

2. COOTBETCTBEHHO CHMKEHA TpaHuIla 00JIaCTH HEpa3pEIICHHBIX PE30HAHCOB.

3. B unreppane 600 3B -2 k3B B ¢aitie MF=3 npuHATH cedeHus 3axBaTa, MOJHOE
CEUYCHHUE W CEUEHHUE PACCesSHUsI, POIMOPIMOHATbHBIE TakKOBhIM M3 orleHku ENDF/B-V, ¢ Takoi
MIEPEHOPMHUPOBKOM, YTO 3HAYUEHUS ceueHul npu 2 k3B coBnagaroT ¢ TakoBeiMu n3 ENDF/B-VIL.
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4. Uckmouen ¢aitn MF=33, conepxamuii OIEHKY MOTPEIIHOCTEH CEYeHHUsl 3axBara,
nockonpky POCDOH/Ie pexoMmeHIanuu no MOTPEHIHOCTSAM CEYEHHUH B HACTOSIIEE BpeMs HE
JTAIOTCSl 1 HE 000CHOBBIBAIOTCA.

CeueHus OCHOBHBIX pEaKIMii Ha HMHTETPAJbHBIX CIEKTpax TMPHUBEIACHHI B
HIkecneayromeit Tabmuie. ZKupusiMm mpudgTom Boiaenensl nanasie u3 ENDF/B-7. Kak BugHo,
pa3nuuus B PEKOMEHIYEMBIX CEUEHHUSX B Ciydae peHusi-187 CyIlecTBEHHO BBIIIE, YeM IS
peHusi-185. 310 00yclOBIEHO TMOSBICHHEM CYyIIECTBEHHO HOBBIX JaHHBIX B 00NacTu
pa3pELIEHHBIX PE30HAHCOB.

Total | Elastic | Inelastic | (n,2n) (n,3n) (n,y)
ENDF/B-7 86.7 10.0 76.7
0.0253 5B EAF2003 74.9
FOND2.2 134.7 20.7 114.0
PesonaucHBbIH ENDF/B-7 530.9 237.2 293.7
HHTErpat EAF2003 286.6
FOND2.2 2149.0 403.6 17454
ENDF/B-7 6.8 4.2 2.48 9.67E-3 3.14E-5 0.117
Criextp fenenms | EAF2003 314E-5 |  0.120
2y FOND2.2 6.8 4.7 1.92 | 5.32E-3| 1.20E-5 0.147
ENDF/B-7 5.3 2.7 0.39 2.24 9.35E-4 1.08E-3
14 M5B EAF2003 9.35E-4 3.27E-3
FONDZ2.2 5.2 2.7 0.89 1.62 4.34E-3

ABTOp 0T0Opa TaHHBIX

3abponackas C.B.

75.9. PeHun-189.

Pannoaktusen.VMcneiThiBaeT GeTa-pacmnan B %90, [Tepuon nmonypacnana T;,=24.3 u.
OGpa3oBaHKe TOr0 H30TOMA B PEAKTOPE MPOUCXOAUT Oaroapst peakimsm - Os(n,p), ' Os(n,
d), " 0s(n,n’p), ¥’ 0s(n,t), "*Os(n,n’d)

Heiitponnsie ceuenus i peHus- 1 84m oleHeHbI UCXO/S U3 TEOPETHYECKUX
cooOpaxkenue u coaepxkarcs B oudauorexe EAF-2003 (omenka 2005 t.).

3akJjoueHue

B POCO®OH/I cnenyet Brirounth (aiin nanueix u3 EAF-2003. JlanHble 0 ceyeHusIX
peaknuu (n,2n), conepxkamuecs B EAF-2003 B daitie MF=10, CJI0)XHTB 110 IMTOJACEKITHSIM C
00pa3oBaHNEM KOHEUYHBIX SIIEp B OCHOBHBIX M U30MEPHBIX COCTOSIHUAX M BKIIOUHUTH
NOJy4YeHHBIE CyMMBI B (haitn MF=3, chopMHpOBaB TaM COOTBETCTBYIONIYIO CEKIIHIO.

®daiim MF=10 uCKIIOYUTE.

ABTOpP peKOMEHIAUNH
3abponackas C.B.
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75.10. PeHui npupoaHbIn.

JJ1s eCTECTBEHHOI'O PEHMSI €CTh TOJBKO 0Ha oueHka 1988 roga B FOND2.2, nony4yennas
KOMITWJISILIMEN IBYX OLIEHOK U30TOmOB Re-185 u Re-187. ABtop 3toii onienku — Hukonaes M.H.

OOnacTh pa3pelieHHBIX ¥ HEPa3pPEIICHHBIX PE30HAHCOB JUIsI HATYPAJIBLHOTO PEHUS
MoJlyuyeHa MpeCTaBICHUEeM 3THUX o0JacTel MocleqoBaTelbHO cHayana, ;s Re-185, 3arem —
Rel87.

Ha puc.1-5 npuBogutrcss monHoe ceduenne Re. OTMETHM, 4YTO SKCHEPUMEHTAIBHBIX
nauubix B EXFOR oka3zanock Oosbliie, 4em st OTAETBHBIX H30TONOB. [IprueM sHepreTudeckas
00JacTh, Tie MPOBOAUINCH SKCIIEPUMEHTHI, OXBATHIBAET MPAKTUYECKU BECh NMAMA30H - OT
TEIUIOBOM TOYKH 10 15 M»aB.
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Re-nat, Total D.G.Foster(71)
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Ha Bcex pucyHkax HaOm0gaeTcsi corjiacueé pacyeTHOW KpPUBOM C AKCHEPUMEHTaIbHBIMU
JTAHHBIMU.

Ha puc.6-11 npuBoauTcs OTIENbHO CEUEHUE PAJAMALMOHHOIO 3axBaTa. DKCIEPUMEHTAIbHBIX
JAHHBIX JJIs1 3TOTO CEYEHHUs TOXKE T0BOJIBHO MHOr0. B TersoBoii obnactu Ha puc.6 HaOmronaeTcs
XOPOILIEE COrIacue ¢ SKCIIEPUMEHTaMH U B TEIJIOBOM TOYKE M Aaibiie 10 1 3B.
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Ha puc.7,8 no 100 3B ecth aBa sxcniepumenta A.A.Bergman(1971). Oau npoBoamIIMCh 17151
00pa3IioB 0JJHOTO COCTaBa, HO Pa3HOU TONIIUHBL. B mepBoM TomiHa 00pasiia cocTapisiia
0.5e21 atom/cm?, Bo BTopoM — 14.5¢21 atom/cm’.

Ha puc. 9-11 no 20 M»>B npuBoAUTCS MHOTO KCIIEPUMEHTOB, HO B KAUECTBE OCHOBHOTO JIJIS
orieHKH BhIOpanb! JanHbie R.L.Maclin(1987).
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Re-nat (n,g) —  FOND2.2
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Cross sections, barn
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W3 ananusza u cpaBHeHust gaHHbIX OolleHKH FOND2.2 u sKkcriepuMEeHTOB MOKHO CHENaTh
BBIBOJI, KaK O Ka4eCTBEHHOW W HaAexkHOU oreHku. Ognako, mis POCDOH/a daiinel nzoTomnos
Obu10 pemeHo B3sATh w3 ENDF/B-7, kak 0Oonee coBpemeHHbIe oreHkd. W Ha Oymymiee
€CTECTBEHHO ObLIO OBl MOTY4YUTh HATYpPAIbHBIA MaTepral U3 3TUX OLIEHOK.

Ha puc.12(a-c) npuBoauTcs cpaBHEHHE Ha MYJIbTUIpynmnoBoM (299 rpymm) ypoBHE
MOJTHOTO CEYeHUsl, MONly4eHHOro u3 (Qaiina Re-nat u ero uzoromos u3 ENDF/B-7. Buano, 4to
€CTh 3HAUUTEJIbHBIE PACXOXKICHUSI, 0OCOOEHHO B 00JaCTH HEpa3pELIEHHBIX PE30HAHCOB.
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Cross section IR-nat Total
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Ceuenust ocHOBHbIX peakiuil u3 FOND2.2 Ha MHTErpanbHBIX CIEKTpax NMPUBEICHBI B
HIDKECJIeayIouel Tabuie.
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Total Elastic | Inelastic | (n,2n) (n,3n) (n,y)
0.0253 HB 103.5 14.0 89.4
Pe3oHaHCHEIN
WHTErpal 1164.2 336.1 828.0
CrnexTp neneHust
3y 6.82 4.69 2.00 0.01 | 4.2E-05 0.13
14 MbB 5.23 2.71 0.88 1.60 0.04 | 3.7E-03

B POCOOH/I ¢aiin Re-nat He BKItoUeTCs.

ABTOp peKoMeHAAlUH
3abponackas C.B.
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