1. BOOOPO[

B 6ubmmoreke POCDOOH/I npeacTaBieHsl MOJHBIE HAOOPHI JAHHBIX ISl BCEX TPEX
M3BECTHBIX H30TOIA BOIOPOJA — OOBIYHOTO BOXOPOAd, 'H, TSKENOro BOAOPOAA WIH
JeuTepusl, ’H wu °D, u PaaOaKTUBHOTO CBEPXTSXKEIIOr0 BOJIOPOAA — TPUTHS, *H o °T.

TpuTwnii ucneITeIBacT 6eTa-pacnan B reiuii-3 ¢ nepuogom T1,=12.323 rona.

1.1. Bogopoa

1. O6LWMe xapaKTepuCTUKn
7=1

A'=1.00782503207+ 0.00000000010
Aw'=0.9991673313+0.0000000006

CopnepkaHue B ecTecTBEHHOM cMecu: 99.985 at%;
99.970 Bec%

IlepeueHb HEUTPOHHLIX PEAKIINNI

MT Peakuus Q', MsB Enopor., M2B H;{po-nponyKT*)

102 (n,y) 2.224566+0.000015 - D

Cxema ypoBHEM: B036Y)K,I[CHHBIG COCTOsAHHA HCBO3MOXKHEI.

PagnoakTUBHOCTE: HE pPaarOaKTUBCH

2. Pe3oHaHcHasa obnactb: (MF=2)

2.1. CoiuH u yeTHOCTh J'=1%";

2.2. Pagnyc paccesguusa: R=1.276553* 10"%cm.

2.3. O6sacTh HEepa3peneHHBIX PE30HAHCOB OTCYTCTBYET.

3. Ceuennst HeMTPOHHBIX peakuuii (MF=3)

[Ipu otOope OlLIGHEHHBIX HEUTPOHHBIX JAaHHBIX a1 Oubnuoreku POCOOH/]
paccMaTpUBaINCh CIEAYIOIIME OIICHKH, HCIIOJIb3YeMbIe B COBPEMEHHBIX OHMOIHMOTEKaX
OILICHEHHBIX JaHHBIX:

e Ouenka [omkuHca u Bpaiira’, npunsitas eme B 6u6ianorexy ENDF/B-IV u mpakTHdecKu
6e3 u3menenuit nepemenmas 8 ENDF/B-V, Bkitouas ee nocientioro Bepcuio - ENDF/B-
V.2 (u3MeHeHre KOCHYJIOCH JIMIIb 3aKOHA UHTEPIIOJISIIIUN M1y TOYKaMH U J0OaBJIeHHEM
JaHHBIX O TOTPEUTHOCTAX, KOTOpbIe OyAyT OOCYKACHBI HIKE).

' G.Audi, A.H.-Wapstra and C.Thibault , Nucl. Phys. A729, p. 337-676, December 22, 2003
? J.C. Hopkins and G.Breit, N.D. A9, 145 (1971)




Orenka Xoiina, Joanepa, Cunuinano u Bumbcona®, npumsitas B 1989 r B 6ubIHOTEKY
ENDF/B-VI(Rev.1), B obmactu »Hepruii Hmwke 20 M»>B ocHoBana Ha R-matpuunoM
aHaJM3e SKCIEPUMEHTAIbHBIX JaHHBIX. JIumb B obmactu sHepruil Bbime 20 ceyeHHs U
YIJIOBBIE pacrnpenesieHus: paccuuThiBaauck 1o nporpamme NPSCAT ¢ ucnosb3oBaHneM
(ba30131>1x CABHUI'OB, OICHCHHBIX CI/II_II/I.HI/IaHO 1 BuiabscoHoM.

Onenka K.lIubGata, BemogHeHHas mig Ouomumoreku JENDL-2, U HECKOJIBKO

nepecMoTpeHHas rpu dHeprusix Huwxke 100x3B mpu nepeonenke s 6ubmuorekn JENDL-
3.3

Onenka Xoiina u Slura’ ocHoBaHa Ha R-MaTpHYHOM aHANM3E SKCICPHMEHTATBHBIX
JOaHHBIX 1O (n-n) u 1o (p-p)-paccesHuto npu Heprusix Huwxe 30 MaB. Hcnons3zoBanach
0ojiee TONHAS OSKCICPUMEHTANbHAS HWHPOpPMAIWs, YeM Ta, YTO HMeJach BO BpeMs
BBINIOJIHEHMSI MIPEABIAYIINX OLEeHOK ['onkuHcoM u bpaiitom n logaepom n Xositnom. C
oMoIbio 33 mapamMeTpoB TEOPETUYECKOM MOJENM yAaloCh OMUCATh C TOYHOCTBHIO /10
MOrpemHOCTell 836  JKCIepUMEHTANbHBIX  Touek  (x°=0.9988). Kak wu panee
MOCTYJIMPOBAJIACHh 3apsiioBasi HE3aBUCHUMOCTb SJIEPHBIX CHJI. ABTOPHI OTMEYAIOT, 4YTO
YIJIOBBIE pacripeiesieHus (n-n) U (p-p)-paccestHusl COBEPIICHHO Pa3IMYHbI U3-32 BIUSHUS
KYJIOHOBCKOTO pPacCesiHusl, HO C MOMOUIbI0O OJHUX M T€X K€ SACPHBIX MapaMeTpPOB C
Y4E€TOM BIUSHHUS KYJOHOBCKOTO B3aMMOJEHCTBHS Ha (p-p)-paccesHue yAaeTcs ONMucaTh
BCIO COBOKYITHOCTH JIaHHBIX. ABTOPHI HE COOOIIAIOT, OJTHAKO, CKOJIb CHITBHO TIOBIIUSI YUET
(p-p)-paccesiHUsS Ha OIICHKY CEUYCHHMM M YTJIOBBIX paclpeleieHuil (n-p)-paccessHus U Ha
MOTPEUTHOCTH OLIEHEHHBIX JIAHHBIX.

Onenka Xoina u SIHra Obuta TpHWHATA B KA4eCTBE MEXKIYyHAPOIHOTO CTaHAApTa |

BkimoueHa B ENDF/B-VI (Rev.4). IIpu nocnenneit pesusun 1ot Oubnuoreku ENDF/B-VI
(Rev.5). maHHBIE O CEYEHHSAX BOJOPOJAa HE MEHSUIMCh. JTa XK€ OILICHKAa, MPUHATA U B
oubnmorexke DOHJI-2.2.

[TockonpKy 3Ta OIEHKA MPEACTABIsUIACh HaumbOojee HaJAS)KHOW, MMEHHO OHa W Oblia

nepBOHaYaIbHO NpuHsATa B 6nbarnotreky POCOOH/I.

B nexabpe 2006 r., T.e. nocne 3aBepuienust padbotsl Hag POCDOH/lom, crana goctymnHa
ucxonnas Bepcus (Revision 0) 6ubnuorexku ENDF/B-VII, B koTopyto BKIIOYeHa HOBas
OLIEHKa CEUEHH BOIOPO/Ia, BHIMTOTHEHHAs X)iiioM erme B KoHie 2005 r. B pamkax pador,
MIPOBOJIMBIINXCS ~ MEXKAYHApOJHOW TpyHmod 1O  OIEHKE CEYeHHH  peakiui,
HCIIOJIB3YIOIUXCS B KAUECTBE HEUTPOHHBIX CTAaHAAPTOB. B 3arojaoBOYHON CEKLHH 3TOM
OLICHKM OTMEYaeTCs, YTO HOBBIM R-MaTpuuHbIM aHaiM3, Ha KOTOPOM OCHOBaHAa 3Ta
OLIEHKA, OTJINYaeTcs OT MPEABIAYLIETO B HECKOJIBKUX aclekTax. lIpexae Bcero, JaHHbIE
[0 PaJUallMOHHOMY 3axBaTy M JaHHbIE 10 OOpaTHOW peakuuu — (OTOPACILEIUICHUIO
JeUTpoHa — OBUIM BKIIIOYEHBI B COBOKYITHBIN aHAJIU3 C CAMOTO Hayalla, a He TOKITIOUEHBI
K HEMy B KaudecTBE JOINOJHHUTEIbHON MHpOpMalMU, KakK 3TO AENaloCh paHee. ITo
yIaloch cenaTh 0iarogapsi UCIOJIb30BAaHUI0O HOBOTO METOJa yueTa (POTOHHBIX KaHAJIOB
B R- wmarpuunoit TGOpI/II/I6, KOTOpPBI, B YAaCTHOCTH, ITO3BOJWJI 0OoJiee KOPPEKTHO
onuceiBaTh El-nepexoapl. MIcXoIHBIMM JaHHBIMU JJIsl TEOPETUYECKOTO OMMCAHUS ITHX
peaKkuil CIyKWIH, TJIaBHBIM 00pa3oM, MHTErpajbHble U AU(QepeHInanbHble CeUeHMUs,
HO B aHaiM3 ObUTM BKJIIOYEHB M HMEIOIIMECS NOJSpU3allMOHHbIe JaHHble. CeueHue

* G.M. Hale, D.C. Dodder, E.R. Siciliano, W.B. Wilson (LANL)

* Shibata K. et al.: JAERI-Research 96-041 (1996) [in Japanese].

> Nuclear Data Standards for Nuclear Measurements, 1991 NEANDC/INDC Nuclear Standard File. NEANDC-
311707, 1992.

% G. M. Hale and A. S. Johnson, Proc. 17th Int. IUPAP Conf. on Few-Body Problems in Physics, 5-10 June
2003, Durham NC, W. Gloeckle and W. Tornow, eds., Elsevier B.V., pp. S120-S122 (2004).



3axBaTa TEIJIOBBIX HEUTPOHOB IPUHATO TAKUM JK€, KaK U B IPEABIAYLIEH OLICHKE, T.C.
paBHbM 332.0 mmwumbapH. OlleHEHHOE CeUeHHe 3aXBaTa XOpPOIIO COIJIACyeTcsl Kak ¢
HEJTaBHUMH U3MEPECHUSIMH acTpoPu3ndecKkon prl‘[l‘IBI7’8 nipu 3Heprusax 20 — 550 k3B, Tak
u ¢ 0ojee paHHUMH JaHHBIMH, TOJTYYCHHBIMHU, TIaBHBIM 00pa3oM, B 3KCIIEPUMEHTaxX 10
(hoTopacuiereHUI0 IEUTPOHOB MpHU SHEprusix Hmwke 14 M»pB. Bo-BTOpbIX, B HOBOM
AQHAJIN3E€ YYTEHO HECKOJIBKO JOINOJHUTENIBHBIX HW3MEPEHUM IIOJHOro cedeHus. B
pe3yJibTaTe BHOBb OLICHEHHOE MOJTHOE CEYEHUE OTindaercs ot npexHero npu 10 MaB nHa
-0.5%. B-Tperbux, B aHalIM3€ NPHUHATHI BO BHHUMAaHUE HOBBIE [IaHHBIE M CEUYEHUU
paccestHUsl MEMJICHHBIX HEHUTPOHOB M MX YTJIOBOM PacHpeClICHUU. YUYeT Pe3yJIbTaTOB
HOBBIX H3MEPEHUH YIJIOBBIX paclpeaeieHuil HEUTpoHOB ¢ »Hepruen 10 MsB® 1
KOPPEKIMH Pe3yJIbTaTOB 0OoJiee paHHUX M3MepeHuid ipu 14 MaB, npuBen k ToMmy, 9TO B
obnactu 10 — 14 M»aB nepennee-3aHs1s1 acCHMMETPUS COTTIACHO HOBOH OLIEHKE OKa3aiach
MPOMEKYTOUHOW Mexay oueHkamu, npuHateiMd B ENDF/B-V u ENDF/B-VI. B
YETBEPTHIX, OKa3aJ0Ch, 4YTO BKIIOUEHUE B aHAJINU3 pe3yibTaTa H3MEPEHUS JIMHBI
KOTEPEHTHOTO PACCESHHS TEIUIOBBIX HEHTPOHOB B pabore'’ MPHBEN K HMHTEPECHOMY
3¢ eKTy: OLIEHEHHOE CEUYEHUE PACCESIHUS MPH “‘HYJIEBOW SHEPruM’~ CHU3WIOCH TaK, YTO
NPUIIIO B OTJIMYHOE COTJIACHE C pe3y/ibTaTaMH pPaHHMX H3MepeHnmii Xoyka' u
pacxogutcs ¢ 6onee MO3THMMH H Oolee TOYHBIME wm3MepeHmsmu Jlumra'’. B
3aroJIOBOYHON cekiuu (haiija OTMEYAeTCsl, YTO JAHHbIE N0 KOBapUallMU MOTPEIIHOCTEN
HEHTPOHHBIX JAHHBIX OyayT BKIIOYEHBI B (Daiin mo3xe, HO O6e3 KaKux-Inb0 000CHOBAHMIA
U KOMMEHTApUEB NMPUBOJUTCS CIEAYIOLIasl OLEHKAa MOTPEIIHOCTEH MOJHOIO CEYEHMS C
marom 2 xk3B:

En [Torp. (%)
0 0.20
2 0.22
4 0.30
6 0.36
8 0.44
10 0.50
12 0.49
14 0.46
16 0.40
18 0.35

20 0.30

[losiBneHre yTOYHEHHBIX JAHHBIX O Ba)KHEHIIEM HEHTPOHHOM CTaHAAPTE NMPHUBENIO K
HeoOxoaumocTtu 3aMeHuTh B POC®OH/le nanubie U1 BOAOPOa Ha HOBYIO OLIEHKY.

Hwmxe Oyner paccMOTpeHO, HACKOJIBKO MEpPEUUCIIEHHBIE BBILIE OLEHKH OTJINYAIOTCS
JIpyTr OT ApYyra M HACKOJIBKO OHHM COIVIACYIOTCS C MMEIOIIMMUCS HEUTPOHHBIMH JAHHBIMH.
Opnnaxo, MpexJe BCEro, CPaBHUM IIEPEUNCIICHHBIE BBILIE OLEHKH ApyT ¢ ApyroM. CpaBHUBATh
OyZeM OLIEHKHM IOJHOTO CE4YEeHMs, KoTopoe mpu sHepruu Bbimie 10 3B mpaktuuecku He
OTIIMYAETCA OT CEYEHHUs ynpyroro paccesHus. CpaBHeHHE NpoBoauTCcs Ha puc. la — IB.
Hanecennnie Ha rpa(bmq/l JAHHBIC MMOJYYCHBI IMMOCJIC MPUBCACHUA CPAaBHUBACMBIX OLCHCHHBIX
JaHHBIX K oOmel »Hepretuueckoil cerke. HHTepmnonsamus K  MPOMEXKYTOUYHBIM

"T. S. Suzuki et al., Astrophys. Lett. 449, 59 (1995).
%Y. Nagai et al., Phys. Rev. C 56, 3173 (1997).

’ N. Boukharouba et al., Phys. Rev. C 65, 014004 (2002).
' K. Schoen et al., Phys. Rev. C 67, 044005 (2003).

'""'T. L. Houk, Phys. Rev. C 3, 1886 (1971).

'2W. Dilg, Phys. Rev. C 11, 103 (1975).



SHEPreTU4YEeCKUM TOYKaM IPOBOAMIIACH MO MPEAIMCAHHBIM (aillaMu 3aKOHAM MHTEPIIOJIALIUY.
Kak npaBuio, 3To Obla JIMHEHHAss UHTEPIOJALUS B ABAXKABI JIorapu(MUIECKOM MacuiTade.
Hckmrouenne coctapisiio ceuenue, npuniatoe B ENDF/B-V, koTopoe npu 3Heprusx Beiie 4
KB mpeamnuceiBanoch HMHTEPHONMPOBATH JUHEWHO B JIMHEHHO-IMHEHHOM MacmiTade.
TpeyronbHMKamMu IpU HYJIEBOM 3HAYECHHU PACXOXACHHA IIOKa3aHbl Y3JIOBBIE TOYKH, B
KOTOpBIX 3a7aHbl ceueHus B (paiiine ENDF/B-VII. Ha kpuBbIX pacXx0XAeHUH APYTHX OLIEHOK C
nanabiMu ENDF/B-VII y3noBbie TOukn n300pakeHbl KPYKKaMH.

Ha rpadukax HaHECeHbI TakXke JBE OILICHKH MOTPEIIHOCTEN MOJHOTO CEYEeHUS — OJHA
IpeJCTaBIseT cCOOON OLEHKY X3Mia, MPUBEAECHHYIO BBIIIE, APYTras — OLICHKY, BBINOJIHEHHYIO
B Hacrosiueil padore. OCHOBaHMS U1 ATOH OLIEHKH OYyT JAaHbl HIXKE IO X0y M3JI0KEHHUS.

OTnnumnsa oueHok nonHoro cevyeHnsi ot ENDF/B-VII
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Puc.la. PacxoxaeHus B MOJTHOM CEUYEHUU BOJOPOA B 00JACTH METadIEKTPOHBOJIBT

OTnunumnsa oueHokK nonHoro cevyeHnsa ot ENDF/B-VII

PacxoxaeHue, %

AHeprusa, MaB
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Puc.16. PacxoxaeHus B MOJIHOM CEUEHHUU BOAOpPOda B 00/1aCTH COTEH KHJIO3JICKTPOHBOJIBT



OTnuumna oueHok nonHoro ceyeHnda or ENDF/B-VII
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Puc.1B. PacxoxxaeHus B MOJTHOM CEYEHUHU BOJOPOIA B 0OJIACTH JIECATKOB

KHJIODJICKTPOHBOJIBT
OTnnuuna oueHok nonHoro ceyeHusa ot ENDF/B-VII
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Puc.1r. PacxoxaeHus B MMOJTHOM CEUEHHU BOAOpOda B SHeKTPOHBOHbHOﬁ 00J1acTH.

IIpuBeneHHbBIE NaHHBIE IOKA3bIBAIOT, YTO IIOTPEIIHOCTH B OLIEHEHHBIX ITOJIHBIX
CEUYEHHUAX, OOYCIOBJICHHbIE HECOBEPUICHCTBOM MPHUHSATHIX HHTEPIOJSIIIMOHHBIX CXEM,
OKa3bIBaOTCSl CPABHUMBIMH, a TOPOH U IMIPEBOCXOIALIMMHU ITOIPEIIHOCTH OLEHEHHBIX CEUEHUIN
B y3JIaX HMHTEPIOJIILMOHHBIX CETOK. MOXHO moJlaraTh, OJHAKO, YTO HMHTEPIIOJISILIMOHHAS
cxema, npuHsaTasg B ENDF/B-VII, He BeneT K MOorpenHocTsIM, NPEeBOCXOASIIUM HOTPEIIHOCTh
OLICHKH CEY6EHHUS B y3JIOBBIX TOUKAX.

3.1. lloauoe ceuenue (MT=1).

Bo Bcex (paitniax orleHEHHBIX JaHHBIX, ECTECTBEHHO, 00ECIIEUEHO PABEHCTBO G{=GC 1Ce.
[TorpemHocTs nonaHoro ceuenus oueHuBaercs kak 0.2%. IIpu 10 3B Bknax ceuenus 3axBara
B nosiHoe ceueHue cocrasisieT 0.08%, a npu 100 3B - menee 0.03%. IlockonbKy HMKaKHUX
COMHEHUU B (popme PHepreTHMUecKoil 3aBUCHUMOCTH cedeHuil B oOmactu Hmxke 100 B He



HMECTCA, I.[CJ'ICCOO6p33HO paccMaTprBaTh JUINb COCTABIAIOMIUE ITOJHOI'O CEUCHUA — CCUHCHUC
paccesaHund U CCUCHUC 3aXBaTa.

3.2. Ceuenne ynpyroro paccessausg (MT=2).

3.2.1.Cpasnenue pe3yibmanmog paznuyHsblX OUeHOK.

CeueHne paccesHHs HEUTPOHOB Ha BOJOPOJE SBJSETCS OJHHMM M3 OCHOBHBIX
CTAHJIAPTOB MPH HM3MEPEHUSX HEUTpOHHBIX ceueHuil. [Ipu sHeprusix Beime 10 3B oHo
MPaKTUYECKH COBIAJAET C MOJHBIM ceyeHueM. [103ToMy cpaBHEHHE OIIEHEHHBIX MOJHBIX
CEUYEHHUI, MPOBEACHHOE Ha puc. la-1r, ABisSeTCA U CpPABHEHHEM CEYEHUM YIIPYroro pacCesHusl.
Kak BumHo w3 puc. la, 10 B Mera’neKTpOHBOJIBTHOW OONAacTH HOBAasl OIICHKA CEUYCHUS
paccessHust noHwxkeHa 10 0.3 — 0.4%, uro mpu sHeprusx Hwke 8 M»>B mnpesbimaer
MOTPEIIHOCTh, MPUMHCAHHYIO PE3yJbTaTy OIICHKH €€ aBTOPOM — XOIIOM (SBISIOUIMMCS
COABTOPOM W Tpenbiayiei omneHnkw, npuHatoii B ENDF/B-VI). Jlaxxe B TeruioBoit o6mactu
(puc. 1r) pacxoxkaeHne Mexay MociIeAHUMHU onleHKamu cocTaBiseT 0.2 %, OTKyJa MOKHO
3aKJIFOYUTh, YTO 3TA MOTPEIIHOCTh OTHIO/Ib HE 3aBbIIIICHA.

3.2.2. Cpagnenue c IKcnepumMeHmaaibHbIMU OAGHHBIMU

Ha puc. 2a — r pe3ynbsraTsl npuasToi onieiku POCOOH/I=ENDF/B-VII cpaBHuBarorcs
C 3KCIIEpUMEHTAJILHBIMU JTaHHBIMH. CpaBHEHHUE NPOBOJUTCS VISl TIOJIHOTO CEYEHUs, KOTOPOe
B o0nacTH 3Hepruii Boiie 10 3B npakTuuecky HEOTINYMMO OT CEYEHUS YIIPYTOro paccesHusl.
[Tpu Gonee HU3KUX SHEPIHSIX PE3yNbTaThl KCIEPUMEHTa BCE 0oJiee 3aMETHO IMPEBBIIIAIOT
JTaHHbIE, OLICHEHHBIE JUJISl B3aUMOJAEUCTBUS HEUTPOHOB CO CBOOOJIHBIMM NMPOTOHAMHU, 3a CUET
TEIUJIOBOTO JIBWXKEHMS M BIUSHMS CBS3M BOJOpoJa B Mojekyhnax oOpasua. Ha puc. 2a
KpacHbIM IYHKTHPOM YKa3aHO 3HAa4€HHE IMOTEHLHMAJIbHOIO PACCESIHMS, ONPEIEIEHHOE Kak
4nR?, rme R — paauyc, yKa3aHHbIA B pazjaene 2.2.
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Puc.2a. CpaBHeHI/IC OLCHCHHBIX U S3KCIICPUMCHTAJIbHBIX TaHHBIX.
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Puc.2B CpaBHCHI/Ie OICHCHHBIX U SKCIICPUMCHTAJIbHBIX JaHHBIX.
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Kak BuHO, U3 pHC. 2, MIPUHATAsI OLIEHKA XOPOLIO COIJIACyeTCs C DKCIEPUMEHTAIbHBIMU
JNaHHbIMHU. HarmoMHuM, O/IHAaKO, YTO SKCIIEPUMEHTAJIbHbBIC JaHHbIE, H300paKeHHbIE HA pHUC. 2
OpPEACTAaBIAIOT CcOOOW  JIMIIb 4YacTh MacCHBa  AKCIEPUMEHTAJIBHOW  MH(OpManuw,
YYUTBIBABLICHCS IPU OLIEHKE CEYEHUs PACCESIHUS HEUTPOHOB Ha BoAopone. B 3ToT mMaccus
BXOJWIM W JaHHBIC IS paccesiHUs IPOTOHOB Ha IPOTOHAaX M JaHHBIE O PpaCCEsTHUU
HEUTPOHOB CO 3HAYUTENHHO OOJiee BBHICOKUMHU SHEPrUsIMH (KaK CEUeHHs, TaK U YTJIOBBIC
pacnpenenenus). OTa 3KCIEepUMEHTallbHas MHGOpMalKs MO03BOJIMIA YTOYHHUTH MapaMeTphl
TEOPETUYECKOM MOJENM M TEM CaMbIM YTOYHUTb CEYCHHUS B PACCMATPUBAECMOM 37ECh
sHeprerudeckoil oosactu. [1oaTroMy Malasi IIIOTHOCTh SKCIIEPUMEHTAIBHBIX TOUYEK B 00JIACTH
JIECATKOB U MEPBBIX COTEH KUJIOAJIEKTPOHBOJBT, HE O3HAYAET, YTO CEUEHHs B 3TOM 00sacTH
IUIOXO M3BECTHBI: OHU JJOCTATOYHO HAJIEKHO IKCTPAIOIUPYIOTCS U3 001acTu 6ojaee HU3KUX U
6oJiee BBICOKUX PHEPTUH.

3.3. Ceuenne pagunanunonuoro zaxsara (MT=102)

3.3.1. Oyenennvie dannuie.

Ceuenue paguanioHHoro 3axsata npu sHepruu 0.0253 3B B O0NbIIMHCTBE NPUHSTHIX B
HacToslIee BpeMs OLICHOK (BKJIrouas nmocienHio, npuHaTyo B POCOOH/I) npuHATO OAHUM
u teM xe: paBHbIM 0.3320 6apn. B ENDF/B-VI (Rev.1) 3T0 cedenue ObIIO 3aMEHEHO Ha
0.3326 — BeMUHHY, PEKOMEHIYeMyIo B KOMIIsinEE Myxa6xa6a' (0.3326+0.0007). Takoe
JKe 3HAYCHHE CEUCHHMS 3aXBaTa ObLI0 MpuHATO U B Onbamoreke ®OHJI-2.2. B ENDF/B-VII, a,
cnenoBarenpHo, B POCDOH/le, ceueHne 3axBaTa TEIUIOBBIX HEHTPOHOB BHOBBL IIPUHATO
paBHbIM 0.3320 6apHa (Tounee 0.3320126 6apHa).

Uro KkacaeTcsi 3HEPreTUYECKOro IMOBEJICHUs CEUEHHUs 3axBaTa, TO BO BCEX OIICHKAX,
KpOMe€ MOCJIEIHEN OHO MPUHUMAJIIOCh OAMHAKOBBIM. B mocienneit onenke Xaima Xo1 CeUeHUS
3axBara CyIIECTBEHHO U3MEHEH IO/ BIUSHUEM HOBBIX SKCIIEPUMEHTAIBHBIX JTAHHBIX U Oolee
KOPPEKTHOTO ydera mHpopMaIuu o ¢oropacuieruieHnu neirtona. Ha puc.3a, 30 mokaszaHbl
OTKJIOHEHHMSI IPEKHUX OLICHOK CEUYEHMSI 3aXBaTa OT HOBBIX.

TpeyrolbHUKaM Ha OCHU 3HEPTHil MOKa3aHbl y3JOBBIE TOYKH, B MHTEPHOJISIIMOHHON
cxeme, TpuHATON B mocinenHeil oneHke. Beime 10 k3B B ENDF/B-VII pexomennoBan
JIMHEHHO-JINHEWHBI 3aKOH WHTEPIIOISALUN, HWKE - JIMHEWHBIM 3aKOH HMHTEPNOISALUN B
JBAXIbI IorapupmMuiIeckoM Maciitade. B 3Toit o6nactu TpeyroibHUKY 3a4€pHEHBI.

TouykamMu Ha KpUBOI MOKa3aHbI y3JIOBbIE TOYKH B MPEABIAYIINX OLIEHKAX, B KOTOPBIX BO
BCel 00JIaCTH PEeKOMEHIOBAH JIMHEWHBIN 3aKOH MHTEPIOJISAINH B IBAXKAbI JOTapU(PMHUUECKOM
Macmtabe. B Tex wuHTepBanmax, B KOTOPHIX MHTEPIIOJISIIIUOHHAS CETKa HOBOW OIEHKH
pa3pekeHa, pa3IMyue 3aKOHOB WHTEPIIONSIIIMY MPUBEJIO K MOSIBICHUIO 3aMETHBIX “‘(DeCTOHOB”™
B DHEPreTHYECKOM 3aBUCUMOCTHU pacxoxaeHui. Ha kpasx 3TUX MHTEPBAJIOB Y3JIOBBIE TOUKHU
MPEKHUX OIEHOK, COBIMAJAIONIKe 1Mo dHeprun ¢ Toukamu Ha cetke ENDF/B-VII, Boinenenst
IIBETOM.

[IpencraBnsercsa, uro 3arpyOieHue HHTepHosiuuoHHOM cxembl B ENDF/B-VII He
BIIOJIHE OonpaBAaHo. OJHAKO MOCKOJIBKY Pa3IMuue CXEM MHTEPIOJIALUM 3HAYUTEIBbHO MEHEE
CYILLIECTBEHHO, YEM IEPECMOTP OLEHKU CEYCHMs 3axBaTa B LIEJIOM, HUKAKMX YTOUYHEHUH B
MHTEPIOAIMOHHYI0 cxeMy npu ¢opmupoBanun Oubmmoreku POCDOH]] pemeno He
BHOCHTb.

' S.F.Mughabghab. Thermal Neutron Capture Cross Sections, Resonance Integrals and g-factors. INDC(IND)-
440 Feb. 2003.



PacxoxaeHue oueHeHHbIX ceyeHun 3axsata ot ENDF/B-VII
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Puc. 30. OTKiI0HEHNE OLIEHEHHBIX CEUEHUI 3aXBaTa OT OLEHKN X)iiia

3.3.2. Cpasnenue c IKcnepumeHmaabHbIMU OAGHHBIMU.

COBOKYIHOCTb 3KCIIEPUMEHTAIBHBIX JAHHBIX O CEYEHUH PaJUallMOHHOTO 3axBaTa Oblia
orieHeHa Myxa06xaboM B IUTUPOBAHHOM BBINIE pabOTe; MOJYUYEHHOE MM CpelHee 3HAYCHHUE
0.3326+0.0007 OGapH cOXpaHUJIOCH (BKJIIOYas MOTPEIIHOCTh) TOYHO TaKUM K€, Kak U
peBIAYIEH ero OmeHKe' . DTO BIIOJHE €CTECTBEHHO, T.K. 3a 23 r0Ja, MPOIICIINX MEKITY
TUMU OLIEHKaMHU OBbLJIO OIMyOJIMKOBAHO JIMIIL 3 HOBBIX 3KCIIEPUMEHTAIBHBIX paOOThI, U3
KOTOPBIX JBE NMPHUBEIM K pe3yibTaTaM COBIANAIOMIMM C oueHKoi Myxabxaba B mpemenax

MOTPELTHOCTEN (Albrild086:c5£I =0.3325+0.0040 - cpenHee W3 H3MEPEHHBIX CEUYECHHUU

'* Mughabghab S.F., Divadeenam M.,Holden N.E. Neutrom Cross Sections, Vol.1. Neutron Resonance
Parameters and Thermal Cross sections. Part A, Z=1 — 60. Academic Press. N-Y, 1981.



MOTJIOUICHHS B BOJOPO/IE K CEYEHHSIM MOTJIOUICHHs B IPUPOJTHOM OOpe, B IPUPOIHOM cepe U

B Maprasiie, JIaBIIMX coBmajgawomue pe3yabrars; Kudo80: o? =0.3315+0.0011m3
OTHOIIIEHUS CEYCHUH 3axBaTa B BOJOPOJIC M B Maprasiie). TpeTHii, HeCKOJIbKO 0oJiee HU3KHUI

pesyabTat (Lolich80: o? =0.329+0.002), 6bu1 OJTy4eH HE MPSMBIM METOJIOM — U3 aHAJIN3a

rnojHoro cedeHus B obmactu oT 0.0013B mo 225 3B u, ecTecTBEHHO, HE MOI' HOBJIUITHL Ha

pe3yabTaT ycpeaHeHus 34 OCTaJbHBIX HE3aBHUCUMBIX W3MEPEHHM U Ha €r0 MOTPEIIHOCTb.
15

CrnenyeT 3aMeTHTh, YTO OLIEHKa AKCTOHA ~, BBINIOJHEHHas He3aBUCUMO OT Myxabxala,

IIpUBEJIa K TOMY K€ PE3yJIbTaTy: G? =0.3325+0.0007 6apna. Bce 3TH OLIEHKH COTJIACYIOTCS

C mocienHed oueHkon Xoina G(I:_I =0.33200apna B mpenenax mnorpemHoctd. ITpuunna

MIOHIKEHMS ceueHns 3axBata Ha 0.18% B onmcanuu onieHkH, nanuoM B ENDF/B-VII, asHo He
yKa3zaHa. MOKHO moJyiarath, 4To 3Ta IPUYMHA KPOETCS B YUETE PE3yJIbTATOB JIOMOTHUTEIBHON
uH(pOpMaIiK, TOYEPITHYTON U3 aHAlIM3a SKCIIEPUMEHTOB M0 (POTOpACIICTIIICHUIO AeUTPOHA.

Ceuenue 3axBara OBICTPBIX HEHTPOHOB B 00sacTH 3Hepruil Hmke 20 M»aB usmepsuiocs
Bcero Tpems aBTopaMu. B pabore Suzuki95 6buto M3MepeHO ceueHHe 3axBaTa Ha BOAOPOJE
mipu 20 k3B, 40x3B u 64 k3B ¢ nucnonp3oBaHreM 00pa3loB pa3HON TOMIUHEI — 1, 2, 3 1 4 MM.
Pe3ynbTarsl cpaBHeHus ¢ oueHkol, npunsaTod B POCDOH/le, npuBenens! Ha puc. 4.

400
& 20«ka3B
¢ 40«kaB
& 64«a3B
350 *
OueHka
L g
s 300 *
2 L 2
g
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9 250
[}
2 *
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g
v
S 200 *
*
150 ® - hd
L 4
100 . . . . . . . .
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
CeuyeHue, MUKpOGapHbI

Puc. 4. CpaBHeHre IPUHATHIX CEUCHU 3aXBaTa ¢ U3MEpEeHHBIMH B padote Suzuki9s

B pabote Nagai97 6bu10 H3MEpeHO ceyeHne 3axBaTa B BOAOPOIEe HEHTPOHOB C SHEprHen
550 x°B (oTHOCHUTENBHO cedyeHMU 3axBaTa 30i10Ta U yriepona). [losydyeHHoe 3HaueHue
35.2+2.4 mMukpobapHa COBMAJaeT B MpeAeiIax MOTPEIIHOCTH C PE3YJIbTaTOM, CIESIYIONINM U3
npussitoil B POCDO®OH]] ontenku: 34.6 MuUKpoOapH.

B pabote Cerineo61 ObIJIO M3MEpPEeHO CeueHHe 3axBaTa B BOJOPOAE HEHTPOHOB C
sHepruei 14.4 M»sB (oTHOCHUTENBHO CEUEHMsI paccesHus Ha Bojopoje sxe). [lomyueHHoe

'3 E.J. Axton, Ann. of Nucl. Energy, v.13, p.622 (1986)

10



3HaueHne 31.6+3.1 MukpoOapH TakKe MPEKPACHO COIIACYETCS C TMPUHATHIM OICHEHHBIM
3HadeHneM (29.6 MEKpOOapH). (6(1 80°)/5(0°) - 1) *100

Takum 00pa3oM, SKCIEPUMEHTAIBHBIX JaHHBIX, IPOTHUBOPEYAIIMX MPUHITON OLIEHKE,
HE UMeeTCH.

4. Aumzorponus ynpyroro paccesuusi (MF=4, MT=2))

4.1. Ouenennvie oanmnbvle.

Bo Bcex cOBpeMEHHBIX OIICHKAaX JaHHBIC IPEICTABICHBl B BHIE IHEPIETHYCCKUX
3aBucuMocTell koddunrenToB pasnoxeHus a,(E) nuddepenumanbHOro ceueHus paccesHus
1o nosmHomaM Jlexxanpa,

E) NL
oc(E) > 20+l anPy(p)
27 n=0 2

Ge (l’h E) =

N3 ycnosust HopmupoBku a0=1. BennunHa al=<p> - cpeaHMii KOCUHYC yIja paccesHus
B cucreme neHrpa uHepuuu. B ENDF/B-VII, ENDF/B-VI, JEFF-3.1 NL=6. B JEFF-3.1
NL=4. B ENDEF/B-V aHu3oTOpOnusi paccesHUs OINUCBHIBACTCS 3aJaHUEM YTJIOBOTO
pactpenenenus npu 11 (a Beime 10 MaB —mipu 12) 3HadeHMsIX yria paccesHUS B CHUCTEME
LIEHTpa UHEPLINU.

Ha pwuc.5 moka3zana sHepreTndeckas 3aBHCUMOCTb KO3()(QHUIMEHTOB pa3IOKEHHS B
ouenkax ENDF/B-VI u ENDF/B-VII. Kak BumHO, XapakTep aHHU30TPOIUU B pe3yJbTare
IEPEOIICHKN 3aMETHO H3MEHMIICS. To, kak 3TO ckasasock Ha (opme YTIOBBIX
pacrpeneneHuii, moka3zaHo Ha pHc.6.

0.010 : : : : : : : :
0.008 - 1 1 1 1 1 1 1 1
o008 | R
£ 0.002 | 1 1 : ‘ 1 : 1 1
3 ‘ ‘ 1 1 1 1 1 1
g 0000 : | ; S T T
@ -0.002 L -- N - L] o _ Lo __ o ______ o __ T S -
£ ‘ 1 1 1 1 1 1 1
g 0.004 ------ NG N N R e R a1(B-V)
£ -0.006 +----- q------ e po----- R s - ---- a2(B-Vl)
8 0008 | ONON I B R )
E | ! | » | | a1(B-VI)
& 0.010 ----- o o N N o o a2(B-Vl)
& 0012 - R P e S SR N~ o - - - -a3(B-Vl)
-0.014 - 1 1 1 1 ‘ 1 1 1
-0.016 1 1 1 1 1 ‘ ‘ 1
-0.018 3 3 3 | | ‘ | : :
0 2 4 6 8 10 12 14 16 18 20
OHeprusa, MaB

Puc.5. DHeprernyeckas 3aBUCHMOCTb TAPAMETPOB aHU3O0TPOIUU YIPYTOT0 paccesHus
HEHTPOHOB Ha MPOTOHAaX Mo oueHKam, npuHATEIM B ENDF/B-VI u B ENDF/B-VII.
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1.1

1.08

1.06

1.04

1.02

Sig(mu)/Sig(0)

0.98 -

0-96 T T T T
-1 -0.8 -0.6 -04 -0.2 0 0.2 0.4 0.6 0.8 1

KocuHyc yrna paccesiHus

Puc.6. Yriossie pacnpenenenus (n,p)-paccesuaus o oueHam ENDF/B-VII (xupHbie
auann) 1 ENDF/B-VI (ToHKHME pephIBUCTHIC JTHHUN)

Pazmmune B OIICHKEC BTOPOro YyrjoBOro MOMCHTA IIpU MEPECXOAC K HOBOM OLICHKEC
0Ka3aJIoCh CYIIECTBEHHBIM, YTO MPOSBUIIOCH B XapaKTepe YIIIOBIX pacnpeaeneHuit npu 5, 10,
15 MaB (em.puc 6). Ilpu 20 MaB onerku (Gopmbl yIiIoBOro pacrnpenaeieHus: CONMMKAIOTCS.
[Tpu Hu3kux (2 MsB u Hmke) paznuuue O0YyCIOBIEHO, TJaBHBIM O0pa3oM, pazlu4yveM B
OIICHKE CPEIHEr0 KOCHHYCa yrja paccesHus. AHU30TPOMHS PACCESHUS MPU ITUX DHEPTHUAX
cnaba ¥ Ha MePeHOC HEUTPOHOB ATUX YHEPTHUIl MPAKTUYECKU HE CKA3bIBACTCS.

4.2. CpaBHeHME C DKCIEPHMEHTAJLHLIMY TAHHBIMH.

B panneit pabote Ona u3Mepsuioch yIiloBoe pacnpeziesieHue HeHTPoHOB ¢ sHepruei 3.1
M»sB. Ha puc.7 nonyuyeHHsle B 3TOM paboTe JaHHBIE CPABHUBAIOTCS C pe3ysbTaTaMu
NOCJIEAHUX OLIEHOK. [lorpemHnoctu pe3yapTaToB N3MEPEHUH BEJIMKH U HE UTIO3BOJISAIOT OTIATh
NpenoYTeHNe KaKOH-IN00 13 OIEHOK.

1.15 T T T T
& ODA-50| | | |
—B- | | | |
1.10 4 B-VII ‘ ‘ ‘
—2B-VI | | | |
1 | | * |
105+ — — -4 - — - =l — - — b — |- - -~ i
| | | | |
g I I I ) h 4 |
S 1.00 7 . - |
o | | | |
7] | | | | |
3095 - ___\___ | _______1________
E | | | | * |
k= | | | i |
T e ———————_E_—_—L
| | | | |
| | | | - |
0.85 4 | | | | |
| | | | |
| | | | |
0.80 T T T T T T T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
KocuHyc yrna paccesiHus,CM

Puc.7. YrnoBoe pacnpenenenne HEUTpOHOB ¢ dHepruei 3.1 MaB
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Ha puc. 8 nmpuBeneHna sHepreTuyeckasi 3aBUCUMOCTb OTHOILICHUSI CEUEHUM paccesiHus Ha
yron 10° x ceuenuto paccesHuss Ha yroa 45° (B cucreMe II€HTpAa HMHEPIIUH).
DKCIepUMEHTAIbHBIC JTaHHBIE TOJMy4YeHBbl B padore Paulsen69, menbio KOTOpOMl SBISAIOCH
BBUSICHCHHE HAIWYMS DHEPreTHUeCKux (IyKTyalluid B CEUEHUH paccesHus. BbIBOS,
CIENaHHBIA aBTOpAaMH, COCTOUT B TOM, UYTO €CIIU Takhe (PIyKTyalluu U CyLIECTBYIOT, OHU HE
CBSI3aHBI C QIIYKTyaIMsIMHA PACCESHUS TT0]] MAJIBIMH YTIIAMHU.

JKvipHOWl CHHEH TOYKOM TMOKa3aH Pe3yJbTaT YCPEAHEHUs] JAHHBIX, MOJIYYEHHBIX MpHU
sHeprusx Bole 3.2 MaB, ¢ morpemHocTb0, OLIEHEHHON B IPEAIIOI0KEHUN O HE3aBUCUMOCTH
MIOTPEUIHOCTEN PE3yNIbTATOB OTJAEIbHBIX U3MEPEHNN. MOXKHO paccMaTpUBaTh 3TOT PE3ysbTaT
KaK TMOJATBEPXKIAIOUINI OoJiee CUIIbHYIO aHM30TPOIHIO PAaCCesHUs, CICAYIOUIYI0 U3 HOBOM
OLICHKU.

1.08 : : : :
| | | |
P S e
! | | | ==
poa b b o
| | _— | |
| | | .
- 1021 | L QAT AT
g ; o Tl L+ -
5 1.00 ‘ )|
@ ﬂ | O 5= = =
= OFe)
< 0981 """737 777777 OOIOl TLHSY [LE[ [T
(2]
® (.96 - l L L | L =T
| —_ | |
| 1 1 1 o
1 | - | |
0.94 1 o Paulsenand Liskin, 1969 |~ T 7T T
0.92 | POCOOH[ ,i ,,,,,,,,, 4: ,,,,,,,,, i ,,,,,
——— ENDF/B-VI | | |
0.90 ‘ : :
1 2 3 4 5 6

OHeprus, MaB

Puc.8. CpaBHEeHHE AKCIEPUMEHTAIBHBIX OTHOIIEHU BEPOSITHOCTEN PACCESIHUS HAa YTOJ
10° 1 Ha yron 45° ¢ pac4eTHBHIMHU JAHHBIMH.

B pabore Szibok69 mpu sHeprum HeHTpoHOB 2.46 M>3B ObII0O M3MEPEHO OTHOIICHHE
BEPOSITHOCTH paccessust 1o yrioM 0° K BEpOATHOCTH paccesHuss mox yriaom 15° B
naboparopHoii cucteMe koopauHar (30° B cuCTeMe LEHTpa MHEPIMHU), KOTOPOE ObLIO
HaiiieHo paBHbIM 1.070+0.024. DTOT pe3ynbTaT CYLIECTBEHHO PAacXOAMUTCA C OLICHEHHOMN
BEJIMYMHON M3MEPSIBLIECTOCS OTHOIIEHHUS, BapbUPYIOLIETocs B pa3HbIX oleHKkax oT 0.9990 no
0.9995. Pesynbrar Szibok69 HEBO3MOMXHO COIJIACOBATH U C PE3yJIbTATaAMH, MOJTYYCHHBIMU B
pabote Paulsen69, koTopsie ObUTH PACCMOTPEHBI BHIIIIE.

Ha puc. 9 oueHeHHble YIVIOBBIE paclpeneieHsl CPAaBHMBAKOTCS C HEJABHUMU
JKCTIEpUMEHTAIbHBIMU pe3ynbTaTtamu Boukharouba -2002, nmonyuennbiMu nipu sHeprun 10.4
Mb5B. OueHeHHblE JAaHHBIE IIPU ATOM SHEPrUUM B PAcCMATPUBAEMOM JMAIa30HE YIJIOB
paccesHust HepaznuuuMbl. Coriiacme MeEXIy OLEHKOM M OJKCIHEPUMEHTOM BEChMa
YIOBJIETBOPUTEIBHO.
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1.08

@ N.Boukharouba et al, 2002
—— ENDF/B-VI
1.06 1 __ENDF/B-VII

1 od é/{/—

1.02 A

Sig(teta)/Sig(60)

0.98 T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180

Yron paccesinusa, CM

Puc.9. Yrinosoe pacnpenenenue HeUTpoHOB ¢ 3Heprueit 10.4 M»aB.

Ha puc. 10 oneHeHHOe YIJIOBOE pacHpelesieHue HEUTpOHOB c 3Heprued 14.2 M»sB
CPaBHUBAIOTCS C HKCIIEPUMEHTAJIBHBIMU JTaHHBIMH, IOJIYYEHHBIMU TP 3TOM SHEPIUM WU
OueHb ONM3KMX K Hel HHeprusx. Kak BHIHO, SKCIEPUMEHTAIbHBIC IaHHBIC JIy4IIE
COIIACYIOTCA C pEe3yJIbTaTOM HOBOM OLICHKH. SICHO, 4YTO W3 BCEd COBOKYIHOCTH
OKCIIEPUMEHTATBHBIX, UMEIOIIUXCS TPU ITOW JHEPTUH, cleAyeT Oojee HU3KOE OTHOIICHUE
BEPOSITHOCTH paccessHus Hazaa, 4emM d3To cienyeT u3 oueHku ENDF/B-VI: mpumepno
1.07.CornacHo HOBOM OLIEHKE OTO OTHomieHue paBHo 1.065. 3amerum, uyTO, UTO
IIpEeIBapUTENIbHBIE PE3yJbTaThl M3MEPEHHs pPAacCMATPUBAEMOrO0 OTHOLIEHHUA PuBcoM w
KonkxoBckuMm °, mpuBenu k 3HadeHuto 1.053+0.015, eme Oonee HU3KOMY, 4eM CIEAyeT U3
HOBOU onenku. Jlanasie PuBca u KonkoBckoro He Bonutn B 6a3y gaHHeIXx EXFOR-2002 u
HEHM3BECTHO, YUUTHIBAJIMCH JIU OHU XHHUIIOM IpH ero nocienneit ouenke. Kak 6v1 To HU 66110,
pe3yabTaT 3TOM PabOThI COTIACYETCs ¢ HOBOM OIIEHKOM B Mpeieiax MOrpeIirHOCTH.

1.100
—o— Cambou61

—o— Nakamura60

—a— Seagrave55

—e— Allred53

—a— Tanaka70

—e— Arvieux70

POC® OHO=ENDF/B-VII
ENDF/B-VI

-1.0 -0.5 0.0 0.5 1.0

Koctuc yrna paccesiHuAa B cuMuctemMe ULeHTpa umHepuuwuun

Puc. 7. YrioBoe pacnpezaenenue paccestHHbIX HEUTpoHOB Tipu 14.2 M»1B.

Takum 00pa3oM, JaHHBIE MO YIJIOBBIM DPACIpPECIICHUSIM NP M HU3KUX DHEPIUAX HE
MO3BOJISIFOT OTJATh MPEANOYTEHHE OJHON U3 OLIEHOK, TOI/la KaK pe3yJbTaThl U3MEPEHUI pu
14 M5B, roBopsT B nojb3y nocieaHei oueHku, npuaaroii B POCOOH/I.

'® Ryves T.B. and Kolkowski P. “The Differential Cross Section for Neutron-Proton Scattering at 14.5 MeV”.
Prelimenary draft, National Physical Laboratory, Middlesex, UK (March 1990)
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5. O6pa3oBanue GOTOHOB B HEMTPOHHBIX PEeAKIUAX

EnuncTBEeHHON peaknueil, B pe3yjbTaTe KOTOpo oOpasyrorcs (OTOHBI MpH
B3aMMOJEMCTBUM HEMUTPOHOB C BOJOPOJAOM SIBJISIETCS paJiMalluOHHBIN 3aXBaT. DHEPIUs 3TON
peakmuu paBHa Q=2.224566 M»B (cm. 1. 1.5). DHeprus (oToHa TpH 3axBaTe TEILIOBOTO

0
pho

(oTOH. DHEprust 0TIaYM paBHA
2
Q

Mpm,c

Hertpona (E | ) 4yTh HWKE STOM SHEPrHHM 3a CYET OTHAYM JCHTPOHA, HCIYCKAKOLIEro

Ep = 5
. N 2

rae Mp=1.996800 — OTHOIIIEHHE MAcChl IEUTOHA K Macce HEUTpoHa, m,c =939.5653 M»HB —

SHEPreTUYECKUN SKBUBAJICHT MacChl MOkosi HeWTpoHa. Pacuersl nmarotr Ep=0.002638M»B.
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3ameTuM, uTo B mepBbIX Bepcusx Ombmuoreku ENDF/B-VI sneprusi ormaum neiitona He
yuutbiBanack. B Bepcun ENDF/B-VI.8 ona yurena ¢ Tounoctsio 10 10k3B: sneprus porona
npuHsita paBHod 2.2233 M»dB. B ENDF/B-VII npansple 00 wucmyckanuu (oroHa
panualMoHHOIO 3axBara MpejacTaBieHbl B ¢opmare ¢aiia MF=6. [lnsg mnpencraBneHus
JAaHHBIX O (oTOHE HCIoJib30BaH 3akoH LAW=2 (peakuusi IByx Tel C (UKCHPOBAHHBIMHU
HHEPreTUUYECKUMHU COCTOSHUSAMHU  MPOAYKTOB PEAKIUH). DTO TMO3BOJMIIO YYECTh CIIA0yIo
AQHU3OTPONHIO HCIyCKaHus (OTOHOB B CHUCTEME LIEHTpa HHEPHUH. AHU3ZOTPOMUS
yuuThiBaeTcs B Po-ipubnmkennu. [Ipu HU3KUX SHEPrUsIX OHA MPEHEOPEKUMO Majia (CpeIHUi
KOCHHYC yIJIa PacCesiHUSl paBEH —6*10"8). C pocTOM 3HEpPruy aHU30TPOIHS YBEIUUYUBACTCS U
npu sHeprum HelTpona Beilie 100 k3B craHOBHUTCA BecbMa CyIIECTBEHHOW (CM. puc.8).
3aBUCHMOCTh PHEPruu (OoTOHA OT IHEPTrUU HEHTPOHA MPU UCIOJIb30BaHWU 3akoHa LAW=2
SBHO HE 331a€TCs, a pACCUUTHIBACTCS.

Bopopozne npuxoaurcst E - =Q-Ep=2.221928 MbB. Ilpu 3axBare HEHTPOHOB C OonbLICH

_10
Ephot (En) _Ephot +

0.6
0.5
0.4
0.3
0.2
0.1
0.0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9
1.0
0.01

AHeprusa, MaB

Puc.8. AHnzotponus BeuieTa (POTOHOB PaJUAllMOHHOTO 3aXBaTa.
IIpuBenEeHBI OTHOIIEHUS TUIOTHOCTH BEPOSTHOCTHU BbUIETA B YKa3aHHOM HAIIPABJICHUU K
CpEeIHEN INIOTHOCTU BEPOATHOCTH, PABHOM E€UHHUIIE.
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6. IlorpemtHOCTH HEMTPOHHBIX CEYCHUI.

6.1. IllorpemrHocTH ceYeHUsI paccesiHus.

[TorpemHocTu cedyeHus: paccesHus, OLCHEHHblE Ha OCHOBE R-maTpuuHOro anaiusa
COBOKYITHOCTH AKCIIEPUMEHTANIBHBIX JaHHBIX X3WUJIOM U SIHTOM OKa3aJIuCh BECbMa HU3KUMU —
o/lHa necsTtas mnporeHTa u Hmwke. B mae 1990 r. Standard Subcommittee of the US Cross
Section and Evaluation Working Group mnepecMoTpen 3TH OLIEHKM U TNpHHI Ooiee
OCTOPO’KHBIE OLIEHKH, 3 UMEHHO TaKHe, YTO I10 MHEHHIO 3KCIEPTOB 2/3 pe3ysIbTaTOB HOBBIX
U3MEPEHUl, eclM TakoBble OyayT BBINOJIHEHBI, OYAyT OTJIMYAThCA OT NPUHSATONH OLIEHKU
MEHEEe YeM Ha BHOBb NPHUHATYIO MOTrPEeUIHOCTb. [l BoJopoaa 3Ta yTOUHEHHAas! OrPEeIHOCTh
paBHa 0.2% Bo Bceil obmactu 3Hepruu 10 20 M»sB. O KoBapualMOHHBIX CBOMCTBAaX 3TUX
HOTPEIIHOCTENH HUUYETo CKa3aHo He ObLIO.

Kak Obu10 OTMEuUeHO BhINIE, B TEKCTOBOM omnucanuu oneHku ENDF/B-VII ykazansr
MOTPEIIHOCTH TMOJIHOTO CEUEHMS, PEKOMEHJyeMble aBTOPOM OIIEHKH Xodiiaom. Metonuka
OIICHKH 3TUX MOTPEIIHOCTEH HE COO0IIaeTcs.

JlaHHBIe O KOBapHaLUsAX MOIPEIIHOCTEH N-p paccesHUsl MPUBOAATCS B OMOIMOTEKax
oueHeHHbIX JNaHHBIX ENDF/B-V, JENDL-3.3 u JEF-2. DOTu naHHble pa3nuyaioTcss MEXIY
co0oli BechMa CHIIBHO (CM. puc.9).
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SHeprus, 3B

Puc.9. CpaBHeHHE OIIEHOK MOTPENTHOCTEN CEUCHHS PACCEIHMUS.

JanHble mnpencraBiieHbl Toclie UX TnepeBoaa B 30-rpynmoBoe Mpe/CTaBlICHUE.
CuMBOJIBI TPOCTABIICHBI HA TpaHuLIax rpynmn. JlanHbie, 0603HaueHHbIe «HacTosas onenkay,
OMUCHIBAIOTCS HUXKE.

B o6mactu suepruit Hrke 500 k3B pa3zdpoc MHEHHUI SKCTIEPTOB YPE3BBIYAIHO BEIIHK.

B tabmune 1 mas KaXI0oro 3HEPreTHYeCKOro Juara3oHa, COOTBETCTBYIOLIETO OHOM
U3 yacTeil puc. 2, MPUBOJAUTCS MEPEUYEHb SKCIEPUMEHTOB, B KOTOPBIX M3MEPSIIOCH MOJHOE
CEYEHHE, YKAa3aHO YHMCJIO TO4YeK Ny 0 2HEPIruu, B KOTOPBIX NPOBOJWINCH H3MEPEHUS U
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YCpEIHEHHbIE MO0 BCEM 3TUM TOYKAM OTKJIOHEHHUsI Ay pe3yibTaToB JKCIEpUMEHTa k oT
OILICHEHHBIX JaHHBIX:

1 Nk 1 Nk exp. k 1

X

Ak =— > Ak =0 > [Gtotp’ (Ei)-oSo (Ep)].
Nk n=1 k n=1

B ciyuwasx, korna u3MepeHus BBITOJHSUIMCH METOIOM BPEMEHHU IpoJieTa B OOJIBIIOM
YHCJIe TOYEK 110 SHEPruu, Pe3ysIbTaThl U3MEPEHUN YCPEAHSIIUCH 110 UHTEpBaJlaM, B Ipeneiax
KOTOPBIX OIICHEHHOE CEYEHUE MEHSETCs MPAKTHYECKH JIMHEHHO, M pe3ysbTaT YCpEeIHEHUs
CPaBHHUBAJICA C OLIEHEHHBIM CEYEHHMEM IIpU cpelHel 3Hepruu. Jis 3TUX cilydyaeB B KauecTBE
N ¢urypupoBao yuciio UHTEPBAIOB YCPETHEHHUS.

Kpome cpemHero pacxokIeHus B TaOIUIEC I KaXIOTO SKCIICPUMEHTA TPUBOISTCS
MIOTPEIIHOCTH CPEIHETO PACXO0XKICHUS, OIICHEHHbBIE, KaK MPaBUIIO, MO CPEIHE-KBAIPATUIHOMY
pazdpocy pacxoKICHUM:

Ok = (Ak,i—Ak)
Nk *(Ng -1 2

HcknroyeHueM sBIISIIIUCH 9KCIICPUMCHTBI, B KOTOPBIX CCUCHUEC U3MEPAIOCH IIPU O,Z[HOﬁ
SHCPIUH. B stmx ClIydasx B Ka4C€CTBC MOIpCIIHOCTU HMCIIOJB30BAJIOCH 3HAUCHHUC, YKA3aHHOC
OKCIICPUMCHTATOpaAMHU.

I[anee A1 KaKIA0ro  SHCPreéTUYCCKOro - AvarnasoHa  BbIYUCIAIOCH  CPCAHEC
PACXOKACHUEC MCIKAY DKCIICPUMCHTAJIIbHBIMU U ONCHCHHBIMU JaHHBIMHA

2
ZAk/Sk
A=K

2
D18
k
" €T0 MOrpCIIHOCTh:

%(Ak ~8)? /57
2
D1/8;
K

PacueTs! ObLTH BBINTOTHEHBI IPpU cpaBHEeHUM ¢ oueHKoi u3 ENDF/B-VI u ¢ onenkoit u3
ENDF/B-VII (npunstoit B POCOOHU).

[Ipn HU3KMX DHEPrUSAX CpPEOHEE PACXOXKIECHUE MEXKIY OSKCIEPUMEHTAIbHBIMU H
OLICHEHHBIMH JaHHBIMHM, U NIPEXKIE BechbMa Maioe, emé O6onee cokpaTuiock. [laxe ¢ yuetoM
IIOTPELIHOCTEN PACXOKIAEHUS HE IIPOTUBOpEYAT NOCTATOYHO ONTHUMHUCTUYHOU OLICHKE Xduia
(HO BCE K€ TIPEBBIMIAIOT MpeIe MorpelrHOCTH, TpuHATHIA B JENDL-3.1).

S5 =

B nuanazone 0.01 — 1 M»B cpennee pacxoxaeHust Ipy UCMOJIb30BAHUN HOBOW OLIEHKH
CYIIECTBEHHO COKPAaTUJIOCh M TaK)Ke JICKHT B TpelesaX OIECHKH MOTPENIHOCTH XdMa.
OpnnHako pazdpoc pacxoKIEHUH JaHHBIX Pa3IMYHBIX YKCIIEPUMEHTOB MOYTH HE COKPATUIICS U
CYIIECTBEHHO MPEBHINIAET OLICHEHHYIO X3HJIOM OTPEITHOCTD OIEHEHHBIX JTAHHBIX.

Hcnonbs3oBaHre HOBOM OLIEHKM TMPUBEIO K COKPAIIEHUIO CPEJHEro pacueTHo-
SKCIIEPUMEHTAIBHOTO pacXoxJaeHusl U B auamna3one 1 -10 MaB. DT1o cpegnee pacxoxaeHue
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3aMETHO HUXE MOTPEIIHOCTH OLIEHKH X3HIIOM, a pa30poc pacX0okICHUM JaHHBIX Pa3IUIHBIX
HKCIIEPUMEHTOB OJIM30K K 0’KUAAEMOMY M3 OLICHKH XOiina.

B nuamazone 10 — 20 M»B wucnonb3oBaHME HOBOM OLEHKM TPUBEIO K
HECYIIECTBEHHOMY BO3PACTAHHIO CPEIHETO0 PACXOXKJEHUS, HO CpeIHE-KBaJIpaTUYHBII
pazOpoc pacxXoXXKIEHWUH JaHHBIX PA3IUYHBIX JKCIIEPUMEHTOB CYIIECTBEHHO COKpATHIICS.
Takum oOpa3om, W 3[IeCh aHAU3 pa30dpoca pPacYeTHO-IKCIICPUMEHTABHBIX PACXOXKICHUN
COIJIACYETCS C OI[EHKOM MOTPEUIHOCTH OLIEHEHHBIX TAaHHBIX X3UIIOM.

IlonBomss wTOrM, OTMETHUM, YTO NEPEXOA OT MPEKHEH OLEHKHM K HOBOM BO BCEX
JMana3oHax TpPUBEI K COKPAIICHUIO CPEIHEr0 PACXOKICHUS MEXKIy OICHEHHBIMH H
W3MEPEHHBIMU JTAHHBIMHM U, KaK [paBWIO, K COKpALIEHUIO CpeJHEe-KBaJApPaTUYHOTO
OTKJIOHEHMS PACXO0KICHHM.

Ta6J’II/II_Ial. OTKIIOHEHUS OKCIICPUMCHTAJILHBIX JAHHBIX OT Hpe)KHeﬁ Y1 HOBOH OLIEHKU

Ob6aactb 3Hepruii ot 100 3B 1o 10 k3B

Sxenepivent | Juanason suepriii, 5B Ynero CpenHee OTKIIOHEHHUE OT ITorpemnocts cpegHero
’ OLICHEHHBIX TAHHBIX OTKJIOHECHHS
ot 10 PKCTCPUMCHTAILHBIX |"ENDF/B-VI | ENDF/B-VIL | ENDF/B-VI | ENDF/B-VII
TOYEK
Melkonian49 100 1000 MHOTO -1.44 -1.59 0.52 0.72
T.L.Houk71 5 700 14 0.02 0.15 0.17 0.17
Dilg75 132 132 1 0.12 0.00 0.12 0.1
Kirilyuk87 2000 2000 1 0.29 -0.04 0.10 0.1
Koester90 1970 1970 1 -0.01 -0.12 0.15 0.15
Cpe/iHee OTKJIOHEHHE 110 BCEM DKCIIEPUMEHTANBHBIM paboTam 0.13 -0.03 0.14 0.15
Ooaactb 3uepruii ot 10 k3B 10 1 MaB
Screpmvert | Jmanazor suepriti Yo CpenHee OTKIOHEHHE OT TTorpenHoCTh CpeHero
’ OIIEHEHHBIX JTAHHBIX OTKJIOHEHHS
k3B 9KCIIEPUMEHTAIBHBIX
oT 0 TOYEK ENDF/B-VI ENDEF/B-VII | ENDF/B-VI ENDF/B-VII
Frisch46 35 490 4 3.38 3.04 1.61 1.62
Bailey46 350 1000 5 0.51 0.34 0.30 0.29
Cierjacks69 700 1000 MHOTO -1.34 -1.07 0.14 0.14
Clement72 500 100 MHOT'0 0.57 0.39 0.31 0.29
Fujita76 24 24 1 0.04 -0.26 0.13 0.13
Poenitz82 500 1000 2 -0.45 -0.19 0.20 0.2
Priesmeyer85 24 24 1 -0.04 0.45 0.13 0.13
Koester90 143 143 1 0.44 0.14 0.27 0.27
CpefHee OTKIOHEHHE 110 BCeM KCIIEPHMEHTAILHEIM PaboTaM -0.31 -0.08 0.70 0.64
O6aactb 3uepruii or 1 MaB o 10 MaB
. CpenHee OTKIOHEHHE OT ITorperHoCTh CpeIHero
OkcnepumeHT | Juamas3oH sHepruii, 5B Yucno IZJLI CHEHHEIX JAHHEX P OTKIIOH eHII;;(
ot 10 3Kcnep‘1“gzgia”bﬂm ENDF/B-VI | ENDF/B-VII | ENDF/B-VI | ENDF/B-VII
Bailey46 1 6 11 1.08 1.08 1.16 1.16
Cierjacks69 1 10 MHOI'O -1.34 -1.01 0.33 0.26
Schwartz69 1.4 10 MHOT'0 0.43 0.2 0.31 0.28
Langsford70 1 10 MHOTO 0.10 -0.22 0.43 0.36
Davis71 1.5 10 MHOTO 0.25 0.18 0.2 0.12
Foster71 2.3 10 MHOT'O 0.00 0.01 0.60 0.47
Clement72 1 10 MHOT'0 0.78 0.39 0.16 0.16
Larson80 4 10 MHOI'0 0.25 -0.04 0.13 0.12
Phillips80 1 10 MHOT'O 0.63 0.51 1.87 1.28
Poenitz82 1 2 2 -0.3 -0.05 0.2 0.3
CpeiHee OTKJIOHEHHE 110 BCEM IKCIIEPHMEHTAIbHBIM paboTam 0.17 0.05 0.55 0.33

O6Jactb 3Hepruii ot 10 M3B 10 20 M3B

* ClioBO «MHOTO» B 3TOli rpadye 03HAYAET, YTO JAHHBIE, [TOJTyYE€HHBIE METOI0OM BPEMEHH MPOJIETA B GOJIBIIOM
Yrcile KaHaIoB, OBUTH yCpPEeTHEHBI 110 HHTEpBAIaM, B IIpeieliaX KOTOPHIX OLCHEHHOE CEeYEHUE MEHSIETCS
MIPAaKTHYECKH JIMHEHHO, U CPAaBHEHBI CO 3HAUCHNEM OLIEHEHHOTO CEYEHHMS TIPH CPEAHEH SHEPTHH HHTEpBaa.
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Sxcrepumert | Tnanasor ssepritii, oB Unerno CpenHee OTKIOHEHHE OT TTOTpentHOCTh CPeTHETO
’ OIICHEHHBIX JIAHHBIX OTKIIOHEHHUSI
ot 10 3“"“61’“;‘33‘;?‘”"‘*"“ ENDF/B-VI | ENDF/B-VII | ENDF/B-VI | ENDF/B-VII

Cierjacks69 10 20 MHOTO -0.76 -0.54 0.30 0.25
Schwartz69 10 16 MHOT'O -1.29 -0.96 0.69 0.71
Langsford70 10 20 MHOTO -1.54 -1.54 0.96 0.94
Davis71 10 20 MHOTO 0.51 0.33 0.50 0.41
Clement72 10 18 MHOT'O 1.55 1.32 0.77 0.81
Larson80 10 20 MHOI'0 -0.26 -0.54 0.69 0.62
Phillips80 10 16 MHOT'O 0.3 -1.41 0.5 1.29
Ryves87 14.7 14.7 1 0.54 -0.31 1.38 1.38
CpeHee OTKIOHEHHE 110 BCEM SKCIIePHMEHTAILHEIM PaboTaM -0.27 -0.35 0.61 0.35

Hcxons u3 mpuHIUTA, 9TO B MpeAeiaX MOrPenTHOCTH JOJDKHO JISKATh 2/3 pe3yIbTaToB
U3MEPEHUM TOCIEAHUX JIET, MOXHO IMPUHATH, YTO IMOTIPEIIHOCTh CEUYEHMS] N-p pPaCCESHHS
obnactu »Hepruit HUxke 10 k3B B He mpeBbimaer 0.2%, 4To corylacyeTcsi C OLEHKOM ATOM
MOTPEUTHOCTH XAUJIOM. DTa OLEHKAa HE MPOTHUBOPEUYUT M PaA3IMUUSAM MEXAY pe3yibTaTaMu
OIICHOK TIOJIHOTO CEYEHHS BOJOPOJIA, MPUHITHIMHA B PA3IMYHBIX OMOIMOTEKAX: KaK BUIAHO U3
puc.1B, monneie cedyenus, npuHATeie B ENDF/B-VLS§, ornuvaroTcss oT HOBOW OIEHKH
MakcuMyM Ha +0.25%; pa3dpoc paznuuuii B onieHke nonHoro cedenus B JENDL-3.1 ot HoBoit
oneHkn Xoina 6osbiie — ot +0.25% 1o -0.49%, HO U B 3TOM cilyyae CpelHee pacXOKIeHHE
menee 0.2%.

B nwmanazone or 10 k9B mo 1 M»3B pa3bpoc pe3yiabTaToB HENOCPEICTBEHHBIX
M3MEPEHUIl MOJHOTO CeUeHUsl 3HAYMTEIbHO OOJIbIlIe, YTO HALUIO OTpakeHHWE M B pa3zdpoce
pe3yNbTaTOB OIEHOK (TOMYyYEHHBIX, 3aMETHM, C YYeTOM BCEeX JAPYTUX HCTOYHUKOB
uHpopMaIuu) — cM. puc.16 u 1B. [IpaBna, Hanboiee CHITBPHO OIICHEHHBIC JaHHBIC Pa30POCAHBI
JUIIb B MOJIOBHHE 3TOr0 nuana3ona — oT 100 go 400 k3B, rae pacxoxaenus nocturarot 0.6 u
naxe 0.8%. DOTo W ecTeCTBEHHO, MOCKOJIBKY TOJHOE CEYCHHE B ATOM MOJAHana3oHe
U3MEPSIIOCh IPU OTJENIBHBIX TUCKPETHBIX dHeprusix. B unrepsane 0.4 — 1 MaB, rine umerorcs
Pe3yJIbTaThl NETANBHBIX H3MEPEHHI MTOJIHOTO CEYCHUSI METOAOM BpeMeHH mporeta (Sierjacks-
69, Clement-72), pa3nuuus MeXay OLIEHKaMU PE3KO COKPAIAeTCsl U CHOBA BO3PACTAET JIMILb
B npu Ooyiee BBICOKMX OJHEprusix (puc.la), rae 4YuCiIO SKCIEPUMEHTOB, BBIIOJHEHHBIX
METOJIOM IPOJIETa, BO3POCIO B HECKOIBKO pa3. Mcxons M3 pe3yibTaToB NPOBEACHHOIO
aHaM3a MOXHO TojlaraTh, 4To B oOmactu oT 0.1 mo 0.4 M»sB, morpemHocTs OIeHEHHBIX
JMaHHBIX cleayeT yBeauuuTh 10 0.6%, uTo OIM3KO K OLIEHKaM MOTPelTHOCTeH, MPUHATHIM B
JENDL-3.3. u ENDF/B-V. OueHka MOTPemHOCTH XOHJIOM B O3TOM DJHEPreTHYECKOM
JMana3oHe, OCHOBAaHA, OYEBUIHO, HAa WHTEPHOJSAIMHU OLEHOK MOrpemiHocTed mpu Oosee
HU3KHUX U 00Jie€ BHICOKMX YHEPrHUsX.

Kak BuAHO U3 TMPOBENEHHOTO aHalu3a PACXOXKIEHUN MEXIy pe3yibTaTaMu
HCIMOCPCACTBCHHBIX I/I3MepeHI/II71 MOJIHOT'O0 CCYCHHA U PE3YJbTATOB €ro OLCHOK, OICHKa
MOTPENTHOCTEH XAHMIOM B METadJIEKTPOHBOJIBTHONW 00JIACTH YJIOBIETBOPUTEIHLHO COTIIACYETCS
C OLICHKOMW, YUHUTHIBAIOIIEH pe3yabTaThl TOJBKO MPSMBIX U3MEPEHUHN, M BIIOJHE MOXXET OBITH
MIPUHATOM.

Jlo 1 k3B morpemHocT cieayeT CUUTaTh CTPOTO CKoppenupoBaHHbIMU. [Ipu Gonee
BBICOKHMX DHEPrUsSX KOPPENSIUU MOTPEIIHOCTEN TOUEeK, pa3IMyaroluxcs 1Mo 3Hepruu Ooee,
YEM Ha MOPAJIOK, MOKHO CUATATH NPAKTHYECKHA HE3aBUCUMBIMH.
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6.2 ITorpemiHOCTh CEUYECHHUS 3aXBATA

ITorpemHoCTh CeueHHs 3aXBaTa TEIIOBBIX HEUTPOHOB OLICHEHA MYX36X36OM3 B 70
MukpoOapH, uyto coctaBisgeT 0.2%. [louTn TakoBO ke pa3nuuMe B CEUEHHUSX 3axBara,
npuHaTeiX B ENDF/B-VI u ENDF/B-VII. B ucnons3yeMbIx HbIHE OMOINOTEKAaX OLIEHEHHBIX
JAHHBIX 3TOMY CEUEHHUIO NMPUIHUCHIBAECTCS 3HAUMUTENBbHO Oonbiast morpemHocts: 0.5 - 0.6%.
W3 puc. 4 BUAHO, YTO 3TO 3HAYCHHE MOTPEIIHOCTH MOXET OBITh PaclpoOCTPaHEHO Ha BCIO
oOnacte sHepruil Huxe 10 k3B, rue ceyeHue 3axBaTa BecbMa CTPOrO MOJUYMHACTCS 3aKOHY
1/v. Tlpu Oonee BBICOKMX SHEPrHsIX CEUEHHME 3axBaTa BecbMa Majo. B OubimoTexax
oneHeHHbIX naHHbIX JENDL-3.3 m ENDF/B-V morpemHocth cedyeHHs 3axBata B OITOM
o0acTi MOCTeneHHo Bo3pactaeT jpocturas npu 10 MsB 2 — 5%. 3amerum, 4to mnpsimble
AKCIIEPUMEHTaIbHbIE JTAaHHBIC, KaK BHJIHO U3 pHUC. 5, UMEIOT morpemHocts nopsaka 10%.
OpnnHako, y4duThIBas, YTO OLICHKA CEUEHUs 3axBaTa IPOBOJWIACH C YUYETOM JAaHHBIX I10
(dhoTOpacHIEIUICHUIO JIEUTPOHOB, MOXKHO HaJesATbcs, 4To 5%-s morpemHocts npu 10 MsB
apisieTcss peanuctudHod. Opnako aBrop npuHsato B POCOOH/L ouenknm — Xoiun — kK
HACTOSALIEMY BPEMEHU He ONMyOJIMKOBaJI OLEHKU MOTPEIIHOCTH CEYEHHUs 3aXBaTa HEUTPOHOB
Ha BoJopoJe. B »3TMX ycloBusX mpeacTaBisercs ILelecooOpa3HbIM MpPUHATH Oolee
OCTOPOXKHYIO OLICHKY, CJIEIYIOIYI0 U3 MOIPEIIHOCTEH IKCIIEpUMEHTANIbHBIX JaHHbIX.

7. Baanaanusi HeMTPOHHBIX JAHHBIX M0 HHTEIPAJbHBIM JKCIIEPUMEHTAM.

DKcrepuMeHTaMU, Hanbojee YyBCTBUTEIBHBIMH K CEUEHHUIO PACCEsIHUS Ha BOAOPOJE
ABJISIFOTCS KPUTHYECKHE IapaMeTphl BBICOKOKOHLICHTPUPOBAHHBIX  BOJHBIX PacTBOPOB
BBICOKOOOOTAIIEHHOT0 ypaHa (Mopsiika KUjorpaMMma ypaHa Ha JIMTp pacTtBopa). HeTounocts
3HAHUS CEYEHUs pacCesHUs BOJOPOJA IMPUBOAMUT =~ K JOMOJHUTEIBHOM MOTPEIIHOCTH B
kod(pduumente pasMHOXKEHHs TOAOOHBIX pacTBopoB 0.3% Tpu  HUCMOIB30BAaHUU
KOBapHallMOHHOW MAaTPHUIIbl MOTPEIIHOCTEH, OCHOBAHHOM Ha ONKMCAHHOM BBIIIE OIIEHKE U
npusBeneHHo B [lpmnoxenun, 0.4% mnpu HCIONB30BAHMM KOBApUALMOHHON MAaTpPHIIBI
norpemHocTel, oneHeHHoi no gaHHbeM JENDL-3.3, u 0.6% mnpu ucnonb3oBanuu Haubosiee
neccumuctuyeckoil omnenku ENDF/B-V. Takum oOpa3om, mpeanaraemasi 37eCh OIICHKA
MOTPEIIHOCTEN sIBiIsieTcs HanOoJiee ONTUMHCTUYHOW (32 CUET CHMXKEHUS IMOTPEIIHOCTEH B
o0nacTu OBICTPBIX HEHTPOHOB, OTBETCTBEHHON 3a YTEUKY HEHTPOHOB W3 pa3MHOKaIOIIEH
cuctembl). IlorpemrHocTy 3KCHEPUMEHTANIBHOIO OIpPENEIeHUs] KPUTHUECKUX IapamMeTpoB
BOJIHBIX pAacTBOPOB  BBICOKOOOOTAIIIEHHOTO ypaHa, COOpPaHHBIX B  MEXAyHapOJIHOM
cripaBounmke'® 06braHo Omm3km K 0.5%, HO mopoit mocturaioT m 0.2%. ITOCKONBKY
MOTPEIIHOCTh  pacyeTa KPUTHYHOCTH OMNpeNeNsieTcs He TONbKO (M HE  CTOJIBKO)
MNOTPEIIHOCTSIMU  CEYEHUH BOJIOPOAA, CKOJIBKO TIOTPELIHOCTSMU CeYeHuM ypaHa-235
(TaromyMu B MOTPEUIHOCTh KO3((UIMEHTa pPa3sMHOXKEHHUS BbICOKOKOHIEHTPUPOBAHHBIX
PacTBOPOB MO KpalHEW Mepe BIBOE OONBIIHI BKJIAJI, YeM MOTPEIIHOCTHA CEUCHHU BOJOPO/A),
SCHO, YTO YTOUHUTB CEYEHMsI BOJOPOAA IIyTEM yueTa JaHHbIX MHTEIPAJIbHBIX IKCIIEPUMEHTOB
TaKOI'0 poJia MPAaKTHYECKU HEBO3MOXKHO. C Apyroil CTOPOHBI, SICHO, UTO MPH HCIOJb30BaHUU
9TUX JKCIIEPUMEHTOB JJIsl YTOUHEHMs CEYEHHH ypaHa-235 ydeT MOrpelHOCTed BOAOpOJa,
HEOOXOJUM: BHOCHUMBIE MM BKJIAJbl B MOTPEIIHOCTH KOIPPUIUEHTOB Pa3MHOKECHUS
CPaBHHMMBI WIH JaK€ IPEBOCXOJAT MOIPEUTHOCTH CAMUX KPUTHUECKHUX IKCIIEPUMEHTOB.

' TIpu pacuerax MCIONTB30BATHCH KOS((HUIMEHTHI YyBCTBUTEILHOCTH KOIDDHIIHMEHTOB PA3MHOKEHHUS K
MOJTHOMY C€4eHHI0 Bogopoaa u3 aucceprauuu T.E.MBanoBo# «OneHKa NOrpeNIHOCTEN pacueTHOIO
NPe/ICKa3aHNs Pa3MHOXKAIOIINX CHCTEM C BBICOKOOOOTaIeHHBIM ypaHom», ®OU, 2005 r.

' Unternational Handbook of Evaluated Criticality Safety Benchmark Experiments. NEA/NDC/DOC(95). Sept.
2004 Ed.
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8. Hepequb HNUTHPOBAHHBIX IKCIEPUMECHTAJIBHBIX paGOT

8.1. Iloanoe ceuenue

VYkazarenb 1-i1 aBTOp Ccplika Ne Huarasoxn Yucrno
EXFOR | smepruu, 5B TOYEK
oT a0
Schwartz69 R.B.Schwartz, | J,PL/B,30,36 10005 1.4+06 | 1.5+07 | 1652
Foster71 D.G.Foster Jr, | J,PR/C,3,576 10047 2.3+06 | 1.5+07 238
Davis71 J.C.Davis, | J,PR/C,3,1798 10099 1.5+06 | 2.8+07 27
Houk71 T.L.Houk | J,PR/C,3,1886 10139 2.8-01 7.1+02 64
Clement72 J.M.Clement, | JNP/A,183,51 10173 5.0+05 | 2.5+07 425
Phillips80 T.W Phillips, | J,PR/C,22,384 10945 1.1+06 | 1.9+07 57
Bailey46 C.L.Bailey, | J,PR,70,583 11140 3.5405 | 6.0+06 15
Frich46 D.H.Frisch | J,PR,70,589 11141 3.5+04 | 4.9+05 4
Melkonian49 E.Melkonian | J,PR,76,1750 11150 3.3-03 1.8+03 62
Lagsford70 A.Langsford, | C,70ANL,51 21497 8.4+05 | 2.0+07 17
Poenitz82 W.P.Poenitz, | JNP/A,383,224 12715 5.1+05 | 2.0+06 3
Larson82 D.C.Larson, | C,80BNL,,277 12882 4.0+06 | 5.0+07 412
Cierjacks69 S.Cierjacks, | J,PRL,23,866 20015 7.0+05 3.2+07 1066
Dilg75 W.Dilg | J,PR/C,11,103 20597 1.3+02 | 1.3+02 4
Fulita76 Y.Fujita, | JNP/A,258,(1) 20700 2.4+04 | 2.4+04 1
Priesmeier85 H.G.Priesmeyer, | C,85SANTA,2,1463 22021 2.4+04 | 2.4+04 1
Koester90 L.Koester, | J,ZP/A,337,341 22217 2.0+03 1.4+05 2
Dritsa67 M.Dritsa, | R EANDC(OR)-63L 22613 1.0-02 1.5+01 243
Kirilyuk87 A.L Kirilyuk, | C,87KIEV,2,298 40980 2.0+03 1.5+05 2
Ryves87
8.2.CeueHue paualiMOHHOIO 3aXBaTa
Vkazarens | 1-if aBTop | Ccbuika Ne EXFOR | [lnanazon Hucno
sHepruu, 5B TOYEK
oT o
Suzuki95 T.S.Suzuki, | J,AJ,439,(L),59 22310 2.0+04 | 6.4+04 3
Arbildo86 A.Arbildo, | J,ANE,13,679,8612 12819 2.53-02 1
Nagai97 Y Nagai, | J,PR/C,56,(6),3173,199712 | 22417 2.53-02 1
Kudo80 K.Kudo | P,NEANDC(J)-83/U,5,8209 | 21866 2.53-02 1
Lolich80 J.V.Lolich, | J,AKE,35,(1),23,80 30551 2.53-02 1
Cerineo61 M.Cerineo, | J,PR,124,(6),1947 30005 1.4+07 | 1.4+07 1
8.3. AHM30TpONNSI YIPYIOr0 paccesiHust
VYkazarenp 1-it aBTOD Ccblika Ne Juanaszon Yucno
EXFOR 3Hepruy, 5B TOYEK
oT i (o)
Paulsen69 A Paulsen, J,PL/B,29,562,6908 20389 1.2+6 6.2+6 | 36
Szibok69 T.Czibok, J,PL/B,29,105,6904 30327 2.46+6 1
Cambou61 F.Cambou R,CEA-2002,6102 21223 1.46+7 1
Nakamura60 T.Nakamura J,JPJ,15,1359,6008 20287 1.41+7 1
SeagraveS5 J.D.Seagrave J,PR,97,757,5502 11084 1.41+7 1
Allerd53 J.C.Allerd, J,PR,91,90,5307 11066 1.41+7 1
Tanaka70 M.Tanaka, J,JPJ,28,11,7001 20296 1.41+7 1
Arvieux70 J.Arvieux, J,PL/B,32,468,7008 21852 1.4+7 1
Ryves90 T.B.Rives, J,ANE,17,(12),657,90 22225 1.45+7 1
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9. 3akj04eHHe

9.1. BbIBOBI.
B oubmmoreky POC®OH]] Brmrowaercss ¢aiim OLEHEHHBIX HEHUTPOHHBIX JaHHBIX U3

oubmmoreku ENDF/B-VII co cienyromumMi n3MEHEHUSIMH:

1. ®aitny npucsoen Homep MAT=101.

2. DHeprus peakuud paJHAIllMOHHOIO 3axBaTa MNpuHATa paBHOU Q=2.224566 M»>B (B
ENDF/B-VII ykazano Q= 2.224631M»5B).

3. 3nauenne AWR s neiirona B daiine MF=6 npunsro pasabim 1.996800 (8 ENDF/B-VII
ykazaHo 1.996256).

9.2. TenJioBbIe 1 HHTErPaJbHbIE CeYCHUS

Peakuus 6(0.0253 »B) RI <o> cnektp Makcpemia ¢ T= 1.35 MaB
Yupyroe paccesHue 20.4363 6 239.456 3.9882 6
Pan. 3axBar 332.013 M0 148.88 MO 0.0396 M0

9.3 ABTOpPLI NPOBEACHHOT0 0TOOPA ONCHEHHBIX TAHHBIX
M.H.Huxkomaes, B.H.Komees
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MNPUJIOKEHHUE:
KoBapuanuonHble MATPHIbI OTPELIHOCTEH HEHTPOHHBIX JAHHBIX [JIs1 BOAOPOIA
(30-rpymnmoBoe npeacTaBiIeHUE)

1. IlorpemHocTH MOJHOrO cevyeHusi 1 KO3 GUUMEHTHI KOPPeIsiiMU MeKITy HUMH
Morp.,
Gr. % 1 2 3 4 5 6 7 8 9| 10| 11| 12| 13| 14| 15| 16| 17| 18-30
1 05100 90| 80| 50| 20
2 04 90| 100| 95| 80| 50| 20
3 035 80| 95[/100| 90| 80| 50| 30
4 035 50| 80| 90| 100 | 80| 70| 40| 20
5 040 | 20| 50| 80| 80 | 100 | 60| 40| 20| 10| 10
6 0.60 20| 50| 70| 60| 100 60| 40| 20| 10| 10
7 0.60 30| 40| 40| 60| 100 | 60| 40| 20| 10| 10
8 0.55 20| 20| 40| 60| 100 80| 50| 40| 30| 20| 10
9 0.40 10| 20| 40| 80 /100 | 95| 80| 50| 30| 20| 15| 10| 10 10
10 0.30 10| 10| 20| 50| 95|/ 100| 95| 80| 50| 30| 20| 15| 15 15
1 0.25 10| 10| 40| 80| 95| 100 | 95| 80| 50| 30| 20| 20 20
12 0.20 10| 30| 50| 80| 95| 100 | 95| 80| 50| 30| 30 30
13 0.20 20| 30| 50| 80| 95| 100 | 95| 80| 50| 40 40
14 0.20 10| 20| 30| 50| 80| 95| 100 95| 80| 70 70
15 0.20 15| 20| 30| 50| 80| 95| 100 | 95| 90 90
16 0.20 10| 15| 20| 30| 50| 80| 95| 100 | 100 95
17 0.20 10| 15| 20| 30| 40| 70| 90 | 100 | 100 100
18-30 0.20 10| 15| 20| 30| 40| 70| 90| 95 100 100
2. IorpemHOCTH CeYeHHMS PAAUANMOHHOIO 3aXBaTa U KO3 PpuuueHTsHI KOppeasiuun
MeXKAy HUMHU
% 1 2 3 4 5 6 7 8 9 10 11 | 12-30
1 10.0 1.00 0.80 0.70 0.60 0.50 0.40 0.30 0.20 0.10 0.00 0.00 0.00
2 8.0 0.0 1.00 | 090 | 080 | 070| 060| 050| 040 | 0.20| 000 | 0.00| 0.0
3 70| o070| 0.90 100 | 090 | 080 | 050| 040| 030| 020| 0.10| 0.00 | 0.00
4 50| o060 080| 0.90 1.00 | 090 | 080 050| 040 | 030 020| 010 0.10
5 40| o050| 070| 080 | 0.90 1.00 | 095| 090 | 080 | 070| 050 040 | 0.30
6 30| 040| o060| 050, 080| 0.95 1.00 | 095 | 090| 0.85| 0.80| 060 0.60
7 25| 030 o050| 040| 050| 09| 095| 100| 097 | 093| 090 | 080 0.8
8 20| o020 040| 030| 040 | 080 | 0090 | 0.97 1.00 | 098 | 0.95| 093 | 0.90
9 10| o010| 020 020| 030| 070| 085| 093] 0.98 1.00 | 098 | 095| 0.90
10 06| o000/ 000| 010| 020| 050| 08 | 090| 095/ 098| 1.00| 099 095
1 05| o000/ 000| 000| 010 040| 060 | 080 | 093| 095| 0.99 1.00 1.00
12-30 05| o000/ 000| 000| 010 030| 060| 080| 090 | 090 | 0.95 1.00 1.00
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1.2. Nentepun

1. O0mue xXapakTepuCTUKN
7=1
A=2.01410177785+ 0.00000000036
Aw=1.9967996769+0.0000000012

Copnepxkanue B ectectBennon cmecu: 0.015 at%;

0.030 Bec%
Ilepeuenb HEUTPOHHBIX PEAKIINHI
MT Peakus Q, M>B Euopor., M2B ano-nponyKT*)
16 (n,2n) -2.224566+0.000015 3.336317 H
102 (n,y) 6.25723210.000015 - T

Cxema ypoBHEi: BO30YyXI€HHBIE COCTOSHUSI HEBO3MOXKHBI.

PagnoakTHBHOCTE: HE pPaarOaKTUBCH

2. PezonancHasn oojactb: (MF=2)
2.1. Cons u yetHOcTE J™=1";

2.2. Paguyc paccesuunsa: R=0.519770%* 10"%cm.

2.3. O61acTh HEpa3penIeHHBIX PE30HAHCOB OTCYTCTBYET.

3. Ceuenust HeTPOHHBIX peaknuii (MF=3)

[Ipu oTOope OLEHEHHBIX HEUTPOHHBIX MaHHBIX Ia Oubamorekn POCDOH]/]
paccMaTpUBAINCh CIEAYIOIIME OLIEHKH, HCIOJIb3yeMble B COBPEMEHHBIX OMOIHOTEKaX
OILICHEHHBIX JaHHbIX:

e omenka Crioapra u Xopemu 1968 r. ) Brmouennas B Gubimorekn ENDF/B-V u
JEF-3;

e omuenka Huxomaesa, Basassnm u ap. 1980 r. *°, Bxmouennas B 6u6morexy BPOH/;

o xommusimst 3yanra Mokcsura®', mpumsitas B Gubamoreke CENDL, mpakTHuecKH
COBIAAIONIAS TI0 TIOJIHOMY ceueHuto ¢ nanHpIMUA U3 ENDF/B-V, HO oTnuvaromiasics

CEYEeHHEM peakuuu (n,2n), KOTOPOE MPUHATO B COOTBETCTBHM C PEKOMEHIALMSAMU
I[aH,I[}KIOZZ;

1% Stewart L. and Horsley A. LA-3271 (1968);

2 Hukonaes M.H., ba3zazsun H.O, 3abpoackas A.C., Komees B.H., Jlapuna A.®. HelitpoHHBIC TaHHBIC TS
neitepust. O63opnas napopmarusi. O6anHCK, DO, 1980.

2! Zhou Enchen “Chinese Evaluated Nuclear Data Library, Version-1" P. 38, 1980

*2 Cai Dunjiu et al. CNDP, 4. 1990
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e onecuka Yensuka, Slara u Xoiina 1997 r.23, npussTas B oudimorekax ENDF/B-VI.7,
ENDEF/B-VII u ®OH/I-2.2;

e orenka [llubara, Hapura u I/IrapaCI/I24, npuHsTas B 6udanorexe JENDL-3.3.
3.1. ITo1noe ceuenne (MT=1).

Ha puc. 1. cpaBHHMBaIOTCA DKCIEPUMEHTAIbHBIE W OLEHEHHBIC JAaHHBIC [UIA
oOmactu sHepruu Bbime 6 M»>B. Ha puc. 2 oueHeHHble TaHHbIE B 3TOW 001acTH
CpaBHMBAIOTCA C OolleHKoW UenBuka, SlHra u Xsimna, IpUHITON 32 OCHOBY. 3AMETUM, UTO B
oubmmorekax JEF-2, JEFF u CENDL npunsra ouenka ENDF/B-V.

MNMonHoe ceyeHne .qeﬁTepvm
1.4 T T T T T T T T T T
| | | | | | | | | | ¢ Gul39
I I I I I I I I I
134 - - _ 3 -] —A&—Meyer51
N I I I I I I I I I
2y | | | | | | | | | A Poss52
12— g - - - --- "~~~ ---"---] 4 Seagaw55
| o | | | | | | | X Bratenahl58
T 11+-—-——-r—-——-+- "= ————\————\————\————\————\————\————\— « Clement72
I I I I R I I I I I I I
© I I I I I I I I I I il
O 1oL Dsgd_ e F I I o Phillips80
o I I I I S I I I | ——ENDF/B-VI
s I I I I | I I I I
I I I I I I I I I I
? 0.9 4 I I I I I ) ‘ | I I I BROND-2
8 | | | | | | 3 | ! ! —— JENDL-3.3
I I I I I I I I
0.8 I I I I I I I I
I I I I I I I T I
I I I I I I I I | I
I I I I I I I I I
0.7 4 | | | | | | | | | 3 L
I I I I I I I I I I | L
I I I I I I I I I I I I <3
0.6 | | | | | | | | | | | | |
I I I I I I I I I I I I I
I I I I I I I I I I I I I
05 1 1 1 1 1 1 1 1 1 1 1 1 1
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
OHeprua, MaB

Puc. 1. DxcniepuMeHTalbHbIE U OLICHEHHbIE JaHHbIE B 00JIaCTH MEPBOI IPyIIIbI.

PacxoxaeHun ( B npoueHTax) B NOfTHOM cevYeHuu aeuTe pusi
otHocutensHo POC®OHL (=ENDF/B-V1.7)
3.00
2.00 -
1.00 -+
0.00 -+
-1.00 +
-2.00 1" ENDL-3.3
— ENDF/B-V
—— BROND-2
-3.00 T T T T T
6 8 10 12 14 16 18 20|

Puc.2. PaCXO)KILCHI/IH B OICHCHHBIX JAHHBIX I10 IIOJTHOMY CCUYCHUIO

Bce omenku B paBHOWM Mepe COINIACYIOTCS C OKCIEPUMEHTANBHBIMH JIaHHBIMH.
OCHOBHOM HA0Op HKCIIEPUMEHTANBHBIX JAHHBIX ModydeH B padore [x.M.Knemenra u mp.
(Clement72) meTonom BpeMeHu nposera. bonee no3anue nanusie Ounurnca u ap. (Phillips80)

» Chadwick M.B., Young P.G, and Hale G.M. “Evaluation of n+*H Cross Section”, Group T-2 Progress Report
for the Accelerator Production of Tritium Programm. Jan.-Feb. 1997.
4 K .Shibata et al. JAERI-M 83-006 (1983)
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corjacyrorcs ¢ JaHHbIMH KiemeHTa M ap. B mpenenax MOTPemIHOCTeH (3aMETHO OOJIBIINX,
yem y Knemenra u ap.).

B 1menmom, morpemHoCTh MOJTHOTO ceueHus B objactu Beime 6 M»dB ensa s
npesbimaet 1%.

Ha puc. 3. cpaBHHBAaIOTCS SKCIIEpUMEHTANIbHBIE U OLIEHEHHBIE JaHHbIE B MHTEPBAJE OT
2.5 MaB 10 6.5 MsB. Ha puc. 4 onieHeHHbIE JaHHBIE B 3TOM 3HEPIreTUYECKOM HHTEpPBAJIE
CpaBHMBAIOTCA ¢ olleHKoW YenBuka, SAnra u Xoiina, npuHaTon 3a ocHOBY. Jlanasie JENDL-3
Ha Puc.3. He M300pakeHBI T.K. OHU MpPaKTHYeCKH coBmajaiT ¢ oueHkod BPOHJI-2 (Cwm.
Puc.4).

P C3yJIbTAaThl, IIOJIYYCHHBLIC Knementom wu Ap. U B 3TOH 00JIaCTH  SBIISIOTCS
OIpPECaACIIAIOINMHU. HaHHI)Ie ®ununca u Ap. TOATBECPKAAIOT UX, PaBHO, KaK U COBOKYITHOCTH
OCTAJIbHBIX SKCIICPUMCHTAJIbHBIX NAHHBIX.

Ceuenue, npunsatoe B ENDF/B-V (u B JEF-2, u 8 CENDL) nipu sneprusix 3.5 — 6.5
M5B seonpaBaanHo 3asbimieHo. BPOHJI m ENDF/B cornacyiorcst apyr ¢ apyrom B
npeaenax 1 %.

MonHoe ceyeHne pentepus
£1 | | | | | |
25 ERgeE L SR L L —
| | | | |
| | | | |
} } } } Nuckolls46
‘ T I : : : : A Seagrave55
21 --—----+ :” ”’T ”””””””” :”””’T ”””” :’ Davis71 |~~~ ]
L | | | | Clement72
g | | | 1| o Pilipsso
© ol e i __ |—eoevi |
g - | : | : || —Boay
5 | | - . | | | |—sero2
3 | | T | | |
o WA ------- == ===== fm======(r===%] Nt [ == =====1
| | | 7% I |
- T 1
15 - | | | | 4 |
i i i I i
| | | J_ | | |
| | | | | | ~
s | | | | | T
25 3 35 4 45 5 55 6 6.5
OHeprus, MaB

Puc. 3. DxcniepuMeHTalIbHBIE U OLICHEHHBIE JaHHbIE B 00J1aCTH 2-11 1 3-i1 rpynm.

[Tpumewm, uto norpemHoctu cedenuid mpu 20 MsB, 10 MaB u 6.5 MsB cocrasistor
1%, a mpu 4 MaB u 2.5 MadB — 0.7% u 49TO 3TM NOrpEIIHOCTU HE3aBUCHMBI, T.€. HE
KOPEIUPYIOT MeEXAy C000H (IIOCKOJIBKY CHUCTEMAaTU4ECKHUE IOIPEIIHOCTH, COIIACHO
OINUCAHMSAM, CYIIECTBEHHO HMXKE MPUBEJCHHBIX CTATUCTUYECKHMX IOTpelHocTeil). B stom
Clly4ae TMOIpPEIIHOCTH CEUEHUHM, YCPEIHEHHBIX MO MHTEpPBAJIaM MEXAYy IEpPBBIMU TpEMs
sHeprusMu coctasar 1.4%; no muTepBany ot 4 1o 6.5 MaB — 1.2%, no unrepsany 2.5 — 4
M5B - 1%.
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PacxoxaeHus ( B npoueHTax) B NOSIHOM CeYeHUn AeiTepusi OTHOCUTESNILHO
POC®OH[, (=ENDF/B-V1.7)

3.00

2.50 +

2.00 +

1.50 +

0.00

—— JENDL-3.3
—— ENDF/B-V
—— BROND-2

0,50 |

-1.00 T T
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

Puc.4. PaCXO)KIICHI/ISI B OICHCHHBIX JAHHBIX 110 ITOJIHOMY CCYCHUIO

Ha puc. 5. cpaBHHMBaIOoTCS 3KCIEpUMEHTAIbHBIC U OLIEHEHHBIE JaHHbIE B MHTEpPBAJIC
ot 0.8 MaB 10 2.5 M»aB. Ha puc. 6 onileHeHHbI€ JaHHBIE B 3TOM YHEPreTUYECKOM MHTEpPBaje
CpaBHUBAIOTCS C oueHKoi YenBuka, SIura n Xositna, npunsartoii 3a ocHoBy. [lannsie ENDF/B-
V Ha Puc.5. He m300pakeHbI T.K. OHM NPAKTUYECKU coBmanatoT ¢ ornenko ENDF/B-VI.7
(Cm. Puc.6).

MonHoe ceveHue penTtepus
3 ;
2.0 e e Dl B b bl bt Dl b R ahhl CEE Ll Bl
2.8 1
2.7 it e i i ;= ity Sl it it i
| |
é. 26 1 Adair53 } | |
lO | | |
- a  Seagraweb5 I I I I
S 25 l l l l :
g ’ Clement72 | | | | |
| | | | | 4
T L | | | | | |
4 Phillips80
8 24 o illips | | | | | | . L
23 | o Stoler73 - L 777777 L 777777 L 777777 L 777777 L 777777 l 777777 4\ L
A Zmmerman53 : : : : : : :
220 _ewrewt | |
| | | | | | |
21 | ——BRONDZ R R L e e
, | e | | | | | | |
0.8 1 1.2 14 1.6 1.8 2 22 24
OHeprus, MaB

Puc. 5. IlonHoe ceuenue aeirepus B odnactu 4-i u 5-i rpymi.
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PacxoxaeHus ( B npoueHTax) B NOSIHOM ceYeHun aeruTepusi OoTHOCUTENIbHO
POC®OH[ (=ENDF/B-VI.7)

-1.50

-2.00

——JENDL-3.3
—— ENDF/B-V
—— BROND-2

20 AL

-3.00

0.8 1.0 1.2 1.4 1.6 1.8 20 22 24

Puc. 6. PacxoxaeHus B OLIECHEHHBIX JAHHBIX 110 IMMOJTHOMY CCUYCHHIO.

AHOManpHOE TMOBEJEHUE IIOJHOTO CEYeHUs B OleHke, npuHsaTtoil B BPOH/I-2,
o0ycnoBneHo, oueBuaHO, naHHbIMH Owmmunca u  ap. (Phillips80). Onnako, wuMeHHO
TPYAHOOOBSICHUMBI M3JIOM B XOJi€ TOJIHOTO CEUEHUs], NMPOSBUBIIMICSA B ATUX JaHHBIX M
MIPOTUBOpEYAILINN TUIABHOMY XOJy CEUEHUSs, CIEAYIOIIEMY M3 COBOKYMHOCTH JAHHBIX BCEX
apyrux aBTopoB ( B uactHoctH, II. Cromepa u nap. (Stoler73) u P.JI. llummepmana u ap.
(Zimmerman53) 3acTaBisieT MPU3HATH 3TOT U3JIOM apTePaKTOM.

Ha puc. 7. cpaBHUBaIOTCS SKCIEPUMEHTAJIBHBIE U OLICHEHHBIE JAHHBIE B UHTEPBAJIE OT
0.1 MaB no 0.8 M»sB. Ha puc. 8 olleHeHHbIE JaHHbIE B 3TOM 3HEPreTUYECKOM HHTEpBaJe
CpaBHMBaIOTCs ¢ oueHKoil Yensuka, Slura u Xositna, npunsaToii 3a ocHoBy. [lannsie ENDF/B-
V Ha Puc.7. He n300pakeHbl T.K. OHU PaKTHUECKH coBnaaaroT ¢ oneHkoit ENDF/B-VL.7 (cm.
Puc.8).

Eme pa3 mnoxarBepxmaercsi, 4To oleHka, npuHsatas B BPOHJI-2, onupaercs
uckmounTensHo Ha jgaHHble @unumnca (Phillips80) ¢ momHBIM WTHOPHUpPOBaHHEM BCEX
OCTAJIbHBIX PE3YJIbTATOB.

B 10 xe Bpems, B obmactu 0.1 MaB - 0.5 M»sB nonHoe ceueHue, NpuHATOE B
ENDF/B-VIL.7 mpencraBisieTcsi HECKOJIbKO 3aBBIICHHBIM. BbLI10 ObI Ie1ec000pa3HbIM B
ITOM JHepreTHYecKoi 00JacTH moj BJaMsHMeM AaHHBIX pador Crosaepa (Stoler73) m
@®uannnca (Phillips80), moarsep:knaembix u gannbiMu J:k.CurpeiiBa(SeagraveS5)
NMPOTrHYTh X0/ CEYeHHU TAK, KaK MOKa3aHo Ha puc. 7. Ilpu 3ToM MakcuManbHbII NPOruod
— npu 0.25 M3B cocraBasier gumb 0.8%. menHo Takoii Xoj ceyeHHs] NMPUHAT B
oudamoreke POCO®OH/I.

[IpumeM, 4TO MOrpemHOCTH NOJAHOTO ceueHus npu 3Heprusix 0.8, 0.4, 0.2 u 0.1 M>B
HE3aBUCHMBI U cOCTaBISIOT 10 1 %. Torzna morpemHocTu CpeiHuX CeYeHUl B MHTEpBaax,
OTPaHWYEHHBIMH 3TUMH JHEprusMu  OyayT coctaBisath mo 1.4% a  koahdUIMEHTHI
KOppemsiuu Mexay Humu p= 0.7.
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MonHoe ceyeHune penTepus

CeueHue, 6apH

2.8 o Phillips80 o Stoler73 o Clement72 |-~~~ ~~——~-—~--1
A Seagraweb5 e Adair53 A Zmmerman53
2.7 1 Nuckolls46 ENDF/B-VI - —-—--JENDL-3.3
- - - -Proposed BROND-2
26 - : ‘ \
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80
OHeprus, MaB
Puc.7. TTonnoe ceuenue B obnactu 6-i, 7-i u §-if rpymm
PacxoxaeHus ( B NpoLeHTax) B MOJIHOM Ce4eHUM AeUTepusi OTHOCUTETILHO
ENDF/B-VIL.7
1.00 T T T
| | |
| | |
(0.5 -| SRy E======= F======= F===============
| | |
I I /N,/
0.00 —_— —_—
| 2 |
| |
050 +--N=*-—-————-————"—-————--=2" T o ; 7777777777777777
|
|
100 A - - - ST Lo ___ L
JENDL-3.3
B0 LN IS ENDFB-V |
: BROND-2
- = = =POC®Ol
¢ A
2,50 - R e
-3.00 T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8|

Puc.8. Pacxox1eHHs B OLICHEHHBIX IAaHHBIX 10 TTOJTHOMY CEUYEHUIO

DKCrepuMeHTaIbHBIE W OIICHEHHBIC JaHHBIE B oOyiactu »Hepruii ot 100 3B mo 100
k3B npuBenenst Ha Puc. 9. DkcnepruMeHTAIbHBIX JAHHBIX B ’TOM SHEPreTUUYECKOM JHarna3zoHe
Majio ¥ OHH HE COTJIACYIOTCS MEXKIy co0oi B mpejaenax norpemnocteid. B padore Hibdon50
MOTPEIIHOCTH BOOOIE HE yKa3aHbl. B 3THX yCIOBUSX NPUHUMATH CTOJb CIIOXKHBIA XOI
KPUBOW DHEPreTUYECKON 3aBUCHMOCTH CEUCHHUs, Kak 3TO caenaHo B oubnumoreke JENDL-3.3,
WIM COTJIaIlaThCs C M3JI0OMOM 3TOM KpuBoil pu 1 k3B, nposiBuBIIEMYCs B olieHKe YenBuka,
Sura u Xoiina® , HE TIpeICTaBIseTCs 000CHOBAHHBIM.

** TIpUHSBIINX B 3TOH dHEPreTHUIECKoi 06nacTH crapyto onerky Crioapra n Xopemn'.
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MonHoe ceyeHne AelzTepMﬂ

CeueHue,6apk

@ Hibdon50 A Zmmerman53 ¢ Stoler73
3224 e e e s s
—— ENDF/B-VI ——JENDL-3.3 ——BROND-2 \
3.20 - : . \
0.0001 0.001 0.01 0.1

SHeprus, MaB

Puc.9. [lonHoe ceuenue neitepus B 00JaCTH HU3KUX SHEPTHUH.

Kaxk BugHo 13 puc.8, npemiaraemoe U3MeHeHHe xo1a ceueHnii mpu 3Heprusax 0.1 — 0.5
M>5B kak pa3 TakoBo, uto npesiaraemast 1 Bkitodenus B POCDOOH/] kpusast mpu 100 kaB
ITABHO COEMHSETCS ¢ KPHBOI XOJa CeueH s, pekoMenaoBanHoii Hukomaessm u ap.”. Ilpu
50x3B »Ta KpUBasi O4YEHB TUIABHO TIEpECceKaeT KPUBYIO, MPUHATYIO B Onbmuoreke ENDF/B-VI
(cM. puc.10). IlpeacraBisieTcsi pAHOHAJIBHBIM NPHU YHePrusix Huxke S0 k3B BK/IIOYNTH B
POC®OH/l, kpuByw, pexomeHaoBaHHylo HukosaeBbiMm u )1p.2, JIMHEWHO
MHTEPIIOTHPYIONLYIO CeUeHHE K 3HAYCHUIO, PeKOMeHIyeMoMy Myxa6xaGom u p.>°

3.40 T T T T T T
| | | | | | —— ENDF/B-V1.7
} \ \ \ \ \ JENDL-3.3
3.38 | : : : : : —— POC®OHO=5POHI-2
| | | |
| | | |
| | |
| | |

3.36 -

3.34

3.32

MonHoe ceveHve, GapH

3.30 -

3.28

AHeprus,kaB

Puc.10. OHeHeHHBIe JAaHHBIC I10 MOJIHOMY CCUCHHUIO B 001aCTH HU3KHUX 3Hepl"I/II7L

CornacHo Myxa6xaOy, nonsoe cedenue npu 0.0235 3B paBrHo 6,=3.3905+0.012
6apna, u3 HuX 0.00052 GapHa — 3axBar.

*® Mughabghab S.F., Divadeenam M.,Holden N.E. Neutrom Cross Sections, Vol.1. neutron Resonance
Parameters and Thermal Cross sections. Part A, Z=1 — 60. Academic Press. N-Y, 1981.
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3.2. Ceuenns yanpvroro paccesaus (MT=2) u peakuuu (n,2n) (MT=16)

Hwmwxe mnopora peakuuu (n,2n) OTAMYUE CEUYEHUS PACCESIHUA OT IOJHOIO CEYCHMS
00yCJIOBJICHO TOJBKO pPAaJMAallMOHHBIM 3aXBaTOM, cedeHue kortoporo naxe mpu 0.0253 »B
coctapnsier menee 0.02% ot ceueHus paccesHusa. YTo Kkacaercss 00JIacTH SHEPTUN BHIIIE
nopora peakiuu (n,2n), TO 3/1€Ch JaHHBIE IO CEUCHHIO YIPYTOTrO paccesHusi HeOOXOIUMO
paccMaTpuBaTh COBMECTHO € JAAHHBIMU 10 KOHKYPHPYIOLIEMY IIPOLIECCY.

Ha puc. 11 oneHeHHBIE JaHHBIE 0 CEUYEHHUIO YIIPYTOro PACCEsIHUS B 00JIACTH SHEPTHIA
BBIIIE TOpora peakuuu (n,2n) CpPaBHUBAKOTCSA C HUMEIOIUMUCS HKCIEPHUMEHTAIbHBIMU
JAaHHBIMM; Ha pucC.12 Takoe e CpaBHEHUE JIeNIaeTcs Ul CeueHus peakuu (n,2n).

22 ¢ | T T T T T T
21 ] 1o [ [ Lo ol __ [ ¢ Ageno47
20 A I | | I I [ Wantuch51
] N === e Ces "~ e Seagrawe72
1.9 4 | | | | | X  Shatelain79
1.8 I I I I | o SHWARZ82
17 L - [ I __Ll______ e [— A Guanren99
| | | |
16 +--+- T T T T - - T T [ 1=~ A Gul7§3
1.5 ! I I I | + Koori72
gv : I I I I I ¢ Shirato68
1.4 4 I I I I I o Beric68
g 13 | | | | | A Bruellmann6g
12 -t A g -~ - Fe====== F========= --4 8 Vendrenne66
11 | | I | e Seagrave55
104 | l ‘ } } +  Allerds3
09 | | | | | ENDF/B-VI
0'8 T o [ R R o D JENDL-3.3
8 +-—ft--—---- [ty |- ———— = R ik Sl |
| | | | )
0.7 1 I I I I I
0.6 4 I I I | |
| | | | | |
0.5 4 | | | | | | X
04 +--—+---—-—-- Fe====o jle=s==== roem==== Feccsss==== e e e e el
| | | | | | | | | |
03 F--q------ T T T T T T T T T o T T T T T T T T T ]
0.2 4 | | | I I I | | | |
| | | | | | | | | |
8';”777 777777 ro T T T T T T T T T o T T T T [ T I
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
BHeprus, MaB
Puc.11. Ceuenne ynpyroro paccesHusl.
200 ‘ ‘ —_— i
| |
180 SRR R e
| . |
| | | L
160 + : o Guk79
140 L __ ‘# 7777777777777 & Frehaut-85
@- [ A Pauletta-75
|
120 + -+ ——+——4-—-"d———1=|*HF -F{-+-—4-——————}———— e Koori-72
|
g | X Holmberg-69
g‘ 100 4 : o Graves-71
§ 80 i —a— Shirato-68
8 | X Verdenne-66
60 1 : © Catron-61
|
40 Lt 1 ¥ Ll 0 ________L ¢ Ashby-58
| ——ENDF/B-VLT
|
20 +--1-- - l===l=== beolocdocdocdodo--b--L--L —— ENDF.B-V
o | | | | —— JENDL-3.3
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
JAHeprus, MaB

Puc.12. Ceuenune peakiuu (n,2n)
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W3 mpuBeNEHHBIX NaHHBIX BHUIHO, YTO NPUHMMAeMbleé BO BCEX OLIEHKAX CEUCHMS
yIOpyroro paccesHusi B obmactu sHepruii 12 — 16 MbdB 3ameTrHO HMXe pe3ylbTaToOB
nocyienHux skcnepuMmeHToB Guanreri99, Swarz82, Gul79. Pacxoxnenuss mocturaror 70
muwnnOapH, T.e. 10%. U3 puc. 12 BUIHO, YTO CTONIb OOJIBIINE PACXOXKICHUS HE MOTYT OBITh
OTHECEHbI 3a CYET MEPEOLeHKH cedeHus peakuuu (n,2n). beina mpeanpuHsATa HONBITKA
HECKOJIBKO YJIYUIIUTh COIJIACHE MEXIY Pe3yJbTaTaMH OLIEHKH CEYEHMsI YIPYTOro pacCcestHUs
U HEIAaBHUMM 3KCIIEPHUMEHTAIbHBIMU JaHHbIMU. COOTBETCTBYIOIIAs KpHBas IOKa3aHa Ha
puc.11 kpacHeiM. To K 4eMy IPUBOAUT ITO U3MEHEHUE B CEUEHUM YIPYIOro paccesHus B
MOJTHOM CEUEHHUH TOKa3aHo Ha puc. 13. BuaHo, uTo maxke HEOONbIIOE YBETUYCHUE CEUCHHS
yIpYyroro paccesHusi B o6sacti okosio 14 M»sB, naneko He «I0TArMBaoIee» 10 pe3yIbTaToB
Guanireri99, npuBOJUT K TOMY, YTO IOJHOE CEYEHHUE MPEBBIIIACT PE3yIbTaThl OOJBIIMHCTBA
U3MEPEHUN.

C yueTom 3TOro 0OCTOSITENHCTBA OBLIO PEIICHO B 3TOM YHEPTETUUECKOW 00JacTH He
BHOCUTh HMKAaKUX W3MEHEHHMH B OIIEHKM CEUEHUH YINPYroro paccestHus U peakuuu (n,2n),
npunareie B O6ubOmmoreke ®OH/I-2.2, u BrmounTh ux 0e3 usmeHenuit 8 POCDOOH/I.
3ametum, uto B ENDF/B-VII ceuenue ynpyroro paccesuus npu 0.0253 3B npunsto uyTh
6onee BeicoKkUM: 3.395 Oapna. Pasymeercs, pa3uuna B 1.5% HaMHOT0O MEHbIIIE MOTPEITHOCTH,
C KOTOpPOW U3BECTHO 3TO CEUYEHUE.

1.40

o Phillips80

1.30 ¢ Clement72

X  Bratenahl58

1.20 4
A Seagrawe55

1.10 - ¢ Gul39

A Poss52

1.00 + —a— Meuer51

- - - -MPOBA

0.90 -

Ceuenue, 6apH.

0.80 -

OHeprus, MaB

Puc. 13. Bnusnane YBCIIMYUCHUA CCUCHUA PACCCAHUSA Ha BCJIIMYNUHY ITOJIHOT'O CCUCHU.

3.3. CeueHnue paavanuoHHOr0 3aXBaTa

OKcllepUMEHTAJIbHbIE JIaHHBIE 110 CEYCHHMIO 3axBaTa HEUTPOHOB B JeHTepHH
MaJIOUMCIIEHHBl W TOTOMY OIICHKH, NPHHATHIE B pPa3HbIX OmbOmmorexax Onm3ku. Kak Hu
CTPaHHO, CHJIBHEE BCETO PAa3IMYalOTCsl 3HAUCHUS CEUCHHUS B «TeIuIoBoi» Touke — npu 0.0253
3B: or 0.550 mummOaph, npuHsaTeix B JENDL-3.3 nmo 0.506 mMunnubapH, NpUHSATHIX B
ENDF/B-VI. B BPOH/I-2 mnpunaro pexoMeHaoBaHHoe Myxabxabom 3Hauenue — 0.519
MusutroapH (£0.007 mumubapH).

Ceuenue noguuHseTcs 3akony 1/v BIuoth 10 1 — 3 k3B, nocne yero HauMHaeT pacTH.
DTOT POCT OMUPAETCs Ha dKCIIepUMEHTaIbHbIe nanHbie Mitev86 npu 7 — 14 MaB u Cerineo61
npu 14.4 M»sB (cwm. puc.14).
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B POC®OH]/le ceyennme 3axBaTa B TeIUIOBOH 00/1aCTH  NPHHATO
COOTBETCTBYIOIIUM oueHKe Myxa0dxa0a, 3aHoB0 paccMoTpeBmiemy B 2003 r. umeronuecst
IKCIEPUMEHTAJIbHbIE JaHHbIE H COXPAHUBIIEM CBOK MPEKHIOK OLeHKY. Boime 1 k3B
ceyenne npuHATO TakuM, Kak B ENDF/B-VI (u B apyrux ¢aiijiax oueHeHHbIX JaHHbIX).

1.E-03 —
[~ POCP®OHO
e Mtev86
| _ | e Moesner86
L_-4 o Cerineo61
—&— Mughabghab03
§- 1Boa{ Nl
g 1.E-05 -
1.E-06 : : : —
1.5-02 1.E01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+0§
OHeprus, 3B

Puc.14. Ceuenne 3axsarta

4. 3HepF0-er10Bl>Ie pacnpeaecieHnus

4.1. Auu3oTponusi ynpyroro paccessnus.

Ha  mpuBogumbIX  HUXKE  pHUCYHKax  SKCHEpPUMEHTAJIbHbIE  JaHHBIE IO
mubdepeHIIMaTbHBIM  CEUEHUSIM YIPYTOro paccesHUs CpPaBHUBAIOTCA C pe3yjibTaTaMu
npuHATOR s Oubmmorekn POC®OHJ] OueHKM® ¥, C HEKOTOPHIMH APYTHMH U3
MIEPEYUCIICHHBIX BbIlIe OlleHOK. [locnennue npuBoasarcsa Ha rpaduKax JIMIIb B TeX CIydasx,
KOI'/Ia OHU 3aMETHO OTJIMYAIOTCS OT MPUHATOMN OLICHKH.

Ha cepun pucyHkoB 15 mpuBOAsATCA NaHHBIE IS O0JAcTH dHEPruu Bbiie 6 M»oB.
DKCTIEpUMEHTANIBHBIX JAHHBIX B ATOW 00JacCTH OCTaTO4HO MHOro, npuHsaTas B POCDOOH]]
OLIGHKa XOPOIIO ¢ HMMH COTJIaCyeTcs, a pe3yibTaTbl OCTAJIbHBIX OLIEHOK B ATOM 00JacTH
MPaKTUYECKU HEOTIUUYUMBI OT MPUHSATOM.
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7.0 MeV
300

—a&— 7 MeV; Schwarz-72

—a&— 7 MeV; Seagrave-72

—&— 7.01 MeV; Bonner-69

bamy/ ster

Puc.15x.

Ha cepun pucyHkoB 16 mnpuBoadrcs SKCHEpPUMEHTAlbHBIE JAaHHBIE ISl 0OJACTH
sHepruid ot 1.5 MaB 1o 6 MsB. 1 B 3TOM 3HEpreTH4ecKOM IHana3oHe OLIEHEHHBIE JaHHbIE
[0 AHU30TPONHUHM YHPYTOr0 pacCesHUs ONUPAIOTCA Ha JIOCTATOYHO OOJBIIOE YHCIO
HKCIEPUMEHTANbHBIX AaHHBIX. OJIHaKO, HeNb3sl He 00OpaTUTh BHUMAHUE Ha TO, YTO CTENEHb
COTJIaCHsI MEXKIY JAaHHBIMH Pa3JUYHBIX aBTOPOB 37I€Ch 3HAUMTENBHO XYKe, 4eM IpH Ooiee

BBICOKUX SHEPTHUAX.

6.0 MeV 5.5 MeV
300 ; ; ; 300 T
| ———5.91 MeV; Cooper*-70 | | | | —eo— 5.5 MeV; Wantuch-51
* I
) ——6.16 MeV; Cooper*-70 | | | - | —%— 5.65 MeV; Bonner-69
250 —a—6MeV; Schwarz-72 | BOF——roo e o TTTTTTTTS r
’ | p | —— 5.57 MeV;Cooper*-70
I
| ‘ —— 566 MeV; Cooper*-70
200 0% -r-o --
| —a— 5.55 MeV; Seagrave-72
] 8 ‘
¥ 150 é‘ o+ -\A--L v A
§ E
a
N
100 100 NS
I | |
I | [
I | I
50 50 4 | | s I | |
I I I I I I I
I I I I I I I
I I I I I I I
(0] 0 T T T T T T T T T
-10 -08 -06 -04 -02 0.0 0.2 0.4 0.6 0.8 1.0
Cos - CM
Puc.16a. Puc.166.
5 MeV 4.5 MeV
650 ‘ ‘ : 650 : : ‘ ‘
600 7777:7777: 4.95 MeV; Verdenne-66 77777:777 600 | = POC®OHO 77:777: 777777777777777
—=&— Wantuch-51
550 4 —— L — 1| —%—4.65MeV; Cooper70 | ___1__ | 550 1 | a\nuc i | :
| | | T
500 ==~ -~ 7| —%—5.16 MeV; Cooper-70 |~~~ = ]~ | 500 | | | | |
450 L __1__1 a1 450 | i
! I'| —&— 5 MeV; Schwarz-83 | ! ! ! ! !
400 | | I . 400 - | | | | I
I I I I I
g 350 % 30+ --r-—7-—T-—T- -9 -—-——-
300 | I I I I I
E 300 I I I I I
250 1 | | | | |
250 | | | | |
200 4 T
200 | I I | I
150 R + + 4
150 | I I I I
100 - I ! I | I
100 | )
SO+ --p-——-7 ™17 -~ —-—-———~—
50 o | | | | |
(0] t t t t t t t T t -1.0 -08 -06 -04 -02 00 02 04 06 08 10
-1.0 -0.8 -06 -04 —O.ZCOSO._OCMO.Z 0.4 0.6 0.8 1.0 Cos - CM
Puc.16s. Puc.l16r.

*)Z[aHHHe Cooper70 orHopMmupoBansl Ha ceueHne POCOOH/] nmpu Cos-CM=0.5
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3.75 MeV
3.27 MeV
650 : 650 : :
600 3.72 MeV; Verdenne-66 ! 600 —e— 3.27 MeV; Seagrave-57 | |
i N T T T
I . -
550 4 MeV: Schwarz-83 \ 550 | —*— 3.27 MeV; Bruellmann-59 : :
500 I 500 3.28 MeV;Cateline-79 | _ _ _ e e —__
. I
450 3.75 MeV;POCDOHL, : 450 | ——pPOCOOHD L : 777777 :7 -
g B e i e e e Aty : ‘
I I I I I I
350 I I I I I I :
E 300 1 I I I I I I ‘
I I I I I I
250 | | | | | | |
I I I I I
200 - I I I I J !
I I I I T
Lol B S S =5 |
100 - : ! ‘ ‘ | I
50 + | | | | | | : :
) ) ) ) ) ) | | | | | | |
o t t t t t t T T T [o]
-1.0 -08 -06 -04 -02 00 02 04 06 0.8 1.0 -10 -0.8 -06 -04 -02 00 02 04 06 08 10
Cos - CM Cos - CM
Puc.16x. Puc.16e.
2 MeV
2.5 MeV
650
650 w e \
600 —o0— 2.5 MeV; Adair-55 | 600 L4 1] +—2MeV; Adair-85 | ——
' T | —o— 1.95; ELWIN-62 |
550 H - — — —e— 2.45 MeV; Seagrave-57 Lo 550 Ry\-7--4 T |=----= ===
! | —e— 2.22 MeV; Verdenne-66 |
500 4 — — — | 2.45 MeV; Cateline-79 A 500 Wy - 7 T T T e s e e e e
| 450 4 2.02 MeV; Weber-81 | |
450 -\ - - —a— 2.5 MeV; Schwarz-83 e
! 400 4 2 MeV; ENDF/B-V | _ _ _ _ _ _|___
400 R\~ - 2.5 MeV; ENDF/B-V T ¥
g ! # 350 & -\ b\ - | =——2MeV; POCPOHI |- —————1———
E ! E 300 |
[ 250 L ®—+ M-~ -~ —f——fm————— - —— —
oo J8 MU S -\
150 | R
100 1 | | |
I I I I I
50 1 | | | | |
0 : ' : ' ' ' ' ' : ¢} ‘ } . } } : : : !
-1.0 -0.8 -06 -04 -02 00 02 04 06 08 10 -10 -08 -06 -04 -02 00 02 04 06 08 10
Cos - CM Cos - CM
Puc.16x. Puc.163.
1.5 MeV
500 +—\y
| —o0— 1.5 MeV; Adair-55
450 \\\+--- —— ENDFBV -
|
—— JENDL-3.3
400
350 +
'g 300 +
E 250 +
E 200 -
150 +
100 +
I I
I I
50 T - - r—-——-—"—-"—-"—-—- - - - - -~ F---—-—-"- - - - - - - - -~
I I
0 1 : ‘ 1 ‘ : : :
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 04 0.6 0.8 1.0
Cos - CM
Puc.16mn.

Ha cepun pucynkoB 17 NpuBOISATCA SKCHEPUMEHTAIbHBIE JAaHHBIE IO YIJIOBBIM
pacnpenesieHus M HEUTPOHOB € AHeprusimu Hmwke 1.5 M»sB. Hecmorps Ha TO, 4TO B 3TOU
BOXHOW C TIPAKTUYECKOM TOYKM 3peHUs OOJacTH aHU30TPONHUS paccesHUs BechMa
CYLIECTBEHHA, SKCIIEPUMEHTAIIBHBIX JAHHBIX MAJIO, OHU HEIMOJIHBI U TOPOW MPOTUBOPEUYHUBBHI.

36



millibarmy/ ster

1.2 MeV 1.0 MeV
650 : 650 T -
| —e— 1.2 MeV; Verdenne-66 | —o— 1.0 MeV; Adair-55
600 f\--b---------- 600 {\ ~ -~~~ o
550 I . ENDF/B-V 550 : —a&— 1 MeV; Bvin-62
500 { \\ | JENDL-3.3 500 1 \ ENDF/B-V
450 _ N\ - - - - - - ———— ——— POCDHOH, 450 ] : JENDL-3.3
g 400 \ \ \ § 400 + N —=——de———y —— POC®OHA,
) I I I
E 350 +\-rN§—""—""—"""""""""-"--—-—- F==S5i==5==9 E 350 - | |
| | | | I I
g 800 NN d 300 !
i 4 I I I I k i
E 250 | | | | E 250 !
200 - | | | | 200 - | |
150 { | ‘ 150 - | ‘
100 4 I I I I 100 4 - — - ———— — B IR —
I I I I I |
[ ——F—================ F==S5i==5==9 50 1 | |
) ‘ | o) — —_—
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 04 0.6 0.8 1.0 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
Cos - CM Cos - CM
Puc.17a Puc.176.
0.75 MeV 0.5 MeV
500 1 650
—0— 0.75 MeV; Adair-55 600 —0— 0.5 MeV; Adair-55
—— 0.5 MeV; Bvin-62
550

millibay ster

0 . . . . . . .
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 -1.0-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
Cos - CM Cos - CM
Puc.17s. Puc.17T.
0.1 MeV
350
300 -+
250 +
o)
g % 200 |
‘ B
; LT S 150 ‘ ‘
E | | | | 3 0 I
—o— 0.2 MeV; Allen-55 | | | | : ‘ ‘
| | | | 100 —e—0.1 MeV;Allen-55 |- — 41— — — — 4 -
100 4 —e—0.22MeV;Adair-55 |——-r—-1-————— | [
| | | | —— BENDF/B-V | |
0.2 MeV; ENFB/B-V || | | | 50 | N
— - | |
50 1 JENDL-3.3 R i T JENDL-3.3 | |
0.2 MeV;POCHOHI, || | | | 0 - POCeOHA N
0 ! ! ! ! ! ! ! ! ! -1.0-0.8-0.6-0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 04 06 08 1.0
Cos - CM Cos - CM
Puc.17n. Puc.17e.

B ob6nactu sHeprun Huxe 1.5 MaB OlIeHKa’, npunstas B8 ENDF/B-VII u B ®OH/I-
2.2, xotopyto pemeno coxpanuth u B POCOOH/le, ommchiBaeT HECKOIBKO Ooee
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M30TPOIHbBIE YTJIOBBIE PACIIPEIECICHHUS, YEM ATO CIEAYET U3 OlleHKH, puHaToi B JENDL-3.3.
VYrnoBele pacnpeneneHus, ciuemytoume w3 Oubnmoreku ENDF/B-V, emé Oonee
anmzotponHbl. [Ipy 1 MdB u mpu 0.5 M»dB 3ti Gosiee aHU3OTPOIHBIE PpaCIIPEACICHHS
onuparorcs Ha ganHble Elvin62. Ognako mansaele Verdenne66, cornacyromuecs: ¢ paHHUMHU
skcriepuMenTamu AllenS5 u Adair55, He MOATBEPKIAIOT CHIIBHOW aHU30TPOTIHH.

B stux ycnoBusax usmensts B Oubnuoreke POCDPOHJ] mpunsateie B POHJI-2.2
JaHHBIE TI0 AaHU30TPOIHMH YIIPYTOro paccessHUs MPU3HAHO HELEIecO00pa3HbIM.

4.2. DHepro-yriaoBbie pacnpenejeHusi NPOAYKTOB peakuu (n,2n)

B COBPECMCHHBIX 6I/I6HI/IOT€K3X HCIOJIB3YIOTCA TPU HECKOJBKO PAa3JIMYHBIX OIIMCAaHUS
SHEPro-yrioBBIX pACHpeeNeHnid MPOAYKTOB pa3Baja COCTaBHOTO sjpa — TPUTUS — Ha
IMPOTOH U ABA HeI\/JITI)OHa. HepBBIM U I'JITaBHBIM U3 HUX ABJIACTCA OIMMCAHUC IO MOJICIIN pa3Bajia
Ha TPHU YaCTHUIl PAaBHOMEPHO B (Pa30BOM MPOCTpPAHCTBE MapaMeTPOB — SHEPTrUH U YIIOB
BBUIETA — KaXIOH M3 YaCTHI] C COOJIFOJICHUEM 3aKOHOB COXPaHCHHS dHEPTUU M UMITyJlbca. B
KOHKPETHOM Cllyyae, KOrJla pa3Bajl MPOUCXOAMUT Ha TPHU YaCTHUIBl ITO paclpe/ieiicHue B
71a00paTOPHOM CUCTEME KOOPAUHAT UMEET BU/]I

Py, E, E') = C(E"W E[E™ (B!, 1)~ 1,

rie E' — HauanpHas, E —KoHeuyHas SHEprus 4YacTULBL, | — KOCHHYC YIJIa BBUIETa IO
OTHONICHHIO K HATPABIICHHIO HEHTPOHa, BhI3BaBmero peakumio. E** (E',1) - MakcHManbHO

BO3MO’KHAsl DHEPIUs YaCTHILIbI, BBUIETAIOLIETO IO YIJIOM arccos [ OTa SHEPTUs JOCTUTACTCs
eciau JABe JpyrHe 4YacTUIbl B CHUCTEME LIEHTpa HHEPLUUU BBUICTAIOT B HAIPABIICHUY,
IIPOTUBOIOJIOKHOM HAINPaBICHUIO JIBWJKEHUS PACCMATPUBAEMOM YaCTHIBI, T.€. €CIH
paccMaTpuBaeMas 4acTULa — HEUTPOH, BE APYTUe YAaCTULBI — IPOTOH U APYIOW HEUTPOH —
JIOJIKHBI BBUIETaTh KaK HECBSA3AHHBIN IEUTOH. B aTOM ciryyae

2 2
2M2+M2 (1+M+mgj—li2u u2+M2 (1+M1\;mgj—1

Ep™(E,p)=E' m W m
—+1
()

3neck Q — PHEprus peakuu - SHeprus cBs3u AeiiToHa (Q= - 2.22457 MaB);

M — macca aeiTona;

m — Macca HEHUTpoHa (eciM paccMaTpPUBAETCs HEUTPOH) WM MPOTOHA (eciu

paccMatpuBabeTcs MPOTOH).

Ecau E">E.6,=QM/(M-m), To HEWTPOHBI MOTYT HAOIIONAThCS IO JIIOOBIMH yIiIaMu
BelIeTa (-1<u<l) M 3HaK MHUHYC B BBILICHANMCAHHOHN (Qopmyie creayer oTOpocuts. Bomusu
nopora peakuud, npu Enop,<E<Eos, HEHTPOHBI BBUIETAIOT B Ja0OpPaTOPHOH CUCTEME
KOOPOJMHAT TOJBKO MO/ YIIIaMU C KOCUHYCOM

2 Q M
M < i = | (M2 =1 —= 1.
E'M-m
B sTOM mHTEpBasie HEOOXOIMMO paccMaTPUBATh JIBE IPYIIbI HEHTPOHOB — TE, KOTOPHIE
B CHCTEME KOOPAMHAT IIEHTPA MHEPLIUH JIETAT BIIEPE M T€, YTO JIETAT Ha3al. ITUM IPyIIaM

HEUTPOHOB U COOTBETCTBYIOT Pa3HbIE 3HAKH B (hOpMyJIe TSI MAKCUMAIbHON SHEPTUU.
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Koncranra C onpenenserca M3 yCIOBHS HOPMHUPOBKHM IUIOTHOCTH BEPOSTHOCTH Ha
eauHuny ¥ pasHa npu E>Egp:

2(M+m)4
72E?m* (a2 +8a/3+8/5)

C(E") =

upu Eop<E<Eqep:
2(M + m)4

C(E") = .
nE? m*[a® (1= ppin) +8a(1— fpin )/ 3+ 8(1— fpin )/ 5)]

2
a(By=M (1+M+m9j—1

m? M E

3amaHue SHEPro-yrioBOro paclpenesieHus: B Takod ¢opMe NpeayCMOTPEHO B
dopmare ENDF/B-VI (LAW=6) u BbUHCIEHUS, HApPUMEp, BEPOSATHOCTEH W YTJIOBBIX
MOMEHTOB MEXIPYIIIOBBIX [IEPEXO0I0B IPOU3BOIAATCS aBTOMaThyecKu nporpamMmmoii NJOY 1o
3aJlaHHBIX B (aiie JaHHbIX 3HaueHHsM M/m, Q u uyucie yactui, n=3. TeM cambiM
JOCTUTAETCs BECbMa KOMIIAKTHAsI 3allMCh CJIOYKHOTO 3HEPro-yIJIOBOro pacnpenencHus. Takas
(dbopMa mpecTaBIeHUS JaHHBIX HCITOJIb3oBaHa B Oubnrorekax ENDF/B-VI, ®OH/I-2 u JEF-
3.

B psine skcneprMEHTOB IO HCCIENOBAaHUIO CHEKTPOB HEUTPOHOB peakuuu D(n,n’);
D(p,n); H(d,n) BBISAICHUIIOCH, YTO B CHEKTpaxX HEUTPOHOB M IPOTOHOB, BBLICTAIOUIUX IO
MaJbIMH yTJIaMH, HAOJIOAAIOTCS 3aMETHbIE OTKIOHEHUS OT (OpPMBI, OIpeaeeHHON
OIHMCAHHOW BBINIE MOJENBI0 pa3Bana. MIMeHHO, HabmrogaroTcs nuku B obmactu EXE™ u
E~E™/2. Tlockonbky sHeprus E™ jpocTuraercs Korja OCTABIIMHACS HEUTPOH M MPOTOH
netar Hasan, nmuk npu ERE™ osHauaer, 4To MOJOOHBIX CydaeB HAaOIIOJAETCS 3aMETHO
0oJbIIe, UEM 3TO CIEIYET U3 MOJENIN pa3Bajla Ha HECBSI3aHHBIE YAaCTHUIIbl, UTO YKa3bIBAET, HA
B3aMMOJICHCTBHE MEXAy JICTAIIMMH Ha3aJl HEUTPOHOM M MPOTOHOM, T.€. JEHCTBUTENBHO,
Ha3a/] BBUIETACT HECBSA3AHHBIN JeTOH —D*. B criekTpe HeHTPOHOB, BRUIETAIONIMX Ha3a/l, IpU
3TOM € HEOOXOAUMOCTBIO OyzeT HalmoaaThes MUK npu sHeprun EXE™/2 or HEHTpOHOB,
00pa30BaBLIMXCS IPU pa3Bajie HECBSI3aHHOTO JIEHTOHA.

[Tux npu EXE™/2 y HEHTPOHOB, NETAIMX BIEPE], YKAa3bIBAET HA TO, YTO BHUIET B
nepeHeM HarpaBlieHHH 000MX HEHTPOHOB Takke 0oJjiee BEPOATEH, YEM CIICAYET U3 MOJEIN
pa3Bajna, 4TO MOXHO MHTEPIIPETUPOBATh KaK PEAKIMIO C BBUICTOM HECBA3aHHOTO ACHTOHA
WA HECBSI3aHHOTO OnHeiTpoHna —B*.

B paGore’ rmuku Boam3u EXE™ u EXE™/2 s HENTPOHOB, JIETSMIUX 0] MaJIbIMU
yriaamu Brepex u npu EXE™/2 s HeWTPOHOB, NETSAMIMMH TI0] MajbIMH yrJIaMH Ha3al,
OIICHEHbI HAa OCHOBE JKCIEPUMEHTANbHBIX NaHHBIX. [IpHHATO, YTO B pe3yibTaTe peakihu
D(n,D*)n, korma HecBsI3aHHBIN JCHTOH BBUIETACT BIEPEl, YIJIOBBIC paclpeleieHus
HEUTPOHOB JINHEMHO MEHSIOTCS OT MAaKCUMAJIbHOTO 3HaYeHus npu p=1 no vymns npu p=0.955
(E=E™(1)/2) u ot nyns npu p=-0.955 1o MakcumaibHOro 3Hadenus npu p=-1 (ERE™(-1)).
B pesynbrate peakuuu D(n,B*)p, xorma Bmepen BbUIETAaeT HECBA3aHHBIA OWHEHTpPOH,
BEPOSITHOCTh BBUIETa MEHSETCS OT MakcUMalbHOW mnipu p=1 no wuyms npu p=0.94
(ERE™(1)/2). B pesynbrate peakiuu D(n,p)B*, Korja HecBA3aHHBIM OMHEATPOH BHLIETAET
Ha3aJl, BEPOSITHOCTh BblIETAa MEHsSETCs OT Hyas npu p= -0.94 no MakcuMaiabHOW MpU p=-
1(EXE™(1)/2). U3 aHanu3a 3KCHEPUMEHTAIBHBIX JaHHBIX CIIeyeT, YTO BEPOATHOCTH
BBUIETA HECBSI3AHHOTO OMHEUTPOHA Ha3a]] MaJIOBEPOSTHA.

BeposTHOCTh OcyIiecTBIEHUS peakiuu (n,2n) Mo ONMMCAaHHBIM MEXaHH3MaM, COTJIACHO
OLIEHKe2, paBHa HyJt0 Hke 5 MaB, coctasmsier 9.2% npu 14.2 MaB u 14.6 % npu 20 M»B.

" Komapos B.B., IToroa A.M. JKOT®. 1960. 1.38. c.1559.
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[Ipunsito, uro ceuenus peakuuii D(n,p)B* u D(n,B*)p ogmnakoBbl. OTHOIICHHE CEUYCHHI
peakmmuii D(n,D*)n u D(n,B*)p npunsto paBusiM 1.5. Takum o00pazom, 3HEpro-yrioBoe
pacnpezielieHue BTOPUYHBIX HEUTPOHOB OKa3bIBAETCS COCTOSIIUM M3 4-X BETBEil: MexaHH3Ma
pasBajia, UMEIOILEro ONpEAesIoee 3HaYCHWEe, U TPeX OIMUCAHHBIX BBIIIE MEXaHU3MOB,
YUHUTHIBAIOUIMX B3aMMOJICWCTBUE YACTHUI] B KOHEUYHOM COCTOSHMM. Takoil croco® onucaHus
9HEPTro-yTIOBBIX paclpeneleHI HEUTPOHOB peakiuu (n,2n) npuHAT B Oubauorexke bPOH/I-
2.

bonee cnoxxHOE TEOpETMYECKOE ONHMCAHUE DBHEPrO-YIVIOBOTO  PacCIpeNeIeHUs
HEUTPOHOB peakinuu (n,2n) npuHsato B 6udmmorekax JENDL-3 u CNDL. OHo ocHOoBaHO Ha
pellleHnr peleHNH TaK Ha3biBaeMoro ypaBHeHuss danneeBa, mapamMeTpbl KOTOPOTO
NOJOUPAIOTCA IO/ SKCIIEPUMEHTAJIbHbBIE JaHHBIC MO YIJIOBBIM pacHpeAeseHUsM BTOPUYHBIX
yacTull, oOpasyromuxcsi B peakuusx D(n,2n)p u D(p, 2n)p. B 6ubmuorexke JENDL-3 mpu
3TOM JaeTcs cchlika Ha pabory™; CENDL — ma pabory”. B 060HX ciydasx SHepro-
VIJOBBIE  pacmpedeneHuss B (Qailmax  3amaroTcs  TpWKAbI-AudQepeHuanbHBIMU
BEPOSITHOCTSIMH BBUJIETa BTOPUYHBIX YACTHIl U B 3TOM BHUJIE TPYIHO MOJIAIOTCS OCO3HAHHIO.
B 6ubnuorexe JENDL-3 npencraBinenue 3Tux gaHHBIX nmotpedoBano 10943 3anucu (0ob6paszos
nepdoxapr); B 6ndanoreke CENDL — 30484 3anmcu.

Jns  cpaBHEHHsT pe3yNbTaTOB pPa3HBIX OIEHOK IIeIeCO00pa3sHO  paccMOTPETh
CPEIHETPYNIIOBbIE XapaKTePUCTUKHU. B Tabnuie | mpuBoasaTCs i 5 SHEPreTUYeCKUX TPy
BHADB cpennss sHeprusi HEHTPOHOB, UCIYCKaeMbIX B peakuuu (n,2n), ¥ CpeIHUN KOCHHYC
yria ux BbuieTa ( B 1a00paToOpHOM cucTeMe KOOpAUHAT).

Ta6muma 1. CpegHerpynmnoBbie XapaKTepUCTUKU SHEPTrO-yTIIOBBIX pacipeneeHnui
HEUTPOHOB, UCITYCKAaeMbIX B peakiuu (n,2n)

No Hwuwxnsas | Cpennss BPOH/-2 ENDF/B-6 JENDL-3.3 CENDL
IPYIIIbI rpaHuIia. | SHeprus, <E>, <Cosp> <E>, <Cos > <E>, <Cos > | <E>, <Cos >
MbsB Y e): Mb>B M5B M»sB MsB
-1 13.98 14.5 2.02 0.60 1.95 0.58 1.85 055 | 1.79 0.54
0 10.5 11.5 1.57 0.62 1.54 0.60 1.50 059 | 1.46 0.57
1 6.5 7.61 0.96 0.66 0.94 0.65| 0.99 0.67 | 0.95 0.65
2 4 4.90 0.51 0.77 0.51 0.77 | 0.59 0.80 | 0.58 0.76
3 2.5 3.14 0.31 1.00 0.31 1.00 | 0.31 1.00 | 0.32 1.00

OOparaer Ha ceOst BHUMaHUE CIEIYIOIIEe.

1. Ilpu Bbicokux sHeprusix (-1-1 u 0-s Tpynmel) ydyeT B3aUMOJECHCTBHUS YaCTHUIl B
2

KOHEYHOM COCTOSIHUM [0 JAaHHBIM  BEIET K YBEJIMUYEHHUIO DSHEPIrUU BTOPHUYHBIX

. 10,11 o

HEHTPOHOB OTHOCUTENHLHO MOJIENM pa3Baia, a MO JaHHBIM ~ — K HOHM)KEHHUIO TOMN

SHEPTUHU.
. 2
2. CpenHuil KOCHMHYC YyIJla BbUIETa IO JAaHHBIM CJlerka BO3pacTaeT, TOr/a Kak IIo
JaHHBIM = — CJIETKa MaJaeT.

10,11 o
3. CornacHo JAaHHBIM ~  B3aMMOJICMCTBHUEC YAaCTHIl B KOHCYHOM COCTOSHHUHU IIPOSABIISCTCA

U B 0011aCTH 3HEPruid HUKE Eogp, HO MIMEET NIPOTHBOIOJIOKHBIN 3HAK: CPEIHSAA SHEPIUS
BTOPUYHBIX HEUTPOHOB HECKOJIBKO YBEJINYUBAECTCS.

4.B -1#1 rpymnme pa3inyue MEXAY CPEIHUMHU DHEPIUsIMH BTOPUYHBIX HEHTPOHOB,
cnenyiommmu 13 pabor'’ " ' 0CHOBAaHHBIX Ha OJMHAKOBOM TEOPETHUECKOM Oaswce,
coctaBnsieT 3.3%, T.e. POBHO CTOJIbKO €, CKOJBbKO pa3In4yMe MEXAY CPEeIHUMU

¥ Enebhoh W. The n+d Break-up Reaction with Separable Potential. Nucl.Phys. A191 (1972), p.97
¥ Cpr Liangyuan, Wang Cuilan and Lu Dinghui. Commun. Theor.Phys. 11. p.411 (1989).
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SHEPIUsIMU BTOPUYHBIX HEUTPOHOB, PACCUUTAHHBIMU 10 MOJENH pa3Baja U C yUYETOM
B3aUMOJICHCTBUS YaCTHI] COTJIACHO pa60Te2.

Takum 00pa3oM, Ha/IEKHOCTb COBPEMEHHBIX OLIEHOK y4eTa B3auMOJCHCTBUS YaCTHIl B
KOHEYHOM COCTOSIHMM OCTaBJISET JKeJlaTh Jiydiiero. B To sxe Bpems, npu sHeprusix Huxe 20
M5B, 310 BIUsiHME MTPU BCEX CIIEIAaHHBIX OLEHKaX CPAaBHUTENILHO HEBEJIMKO U €/1Ba JIM MOXKET
NPOSIBUTBCS TPH  HCIIOJIb30BAaHUM HEHUTPOHHBIX HAaHHBIX Il JEWTepHs B KaKUX-JIHOO
NPaKTUYECKUX pacyerax. Tem He MeHee, pemieHO B oubnmmoreke POCOOH/I yuecTs BiusHuE
B3aMMOJIEHCTBIS YACTHI[ B KOHEYHOM COCTOSHHHM TaK, KaK 9TO PEKOMEH/I0BAHO B padote” (1
Kak npuHsaTo B 6ubnnoreke bBPOH/I-2). Beibop uMeHHO 3TOMH OLIeHKH OOYCIIOBIEH TE€M, UTO
€e JIaHHbIE TPEACTABJICHBI B IOCTATOYHO MPOCTOM M JIETKO KOHTPOJIHpyeMoii popme. B To ke
Bpemsi caMm (akT BBEICHHUS yyeTa YacTHI[ B KOHEUYHOM COCTOSHMM B OyaymieMm Oyner
CIOCOOCTBOBaTh YTOYHEHMIO BIUSHUS 3Toro 3¢ddekra Torma, kKorga K TOMY TOSBSATCS
JIOCTaTOYHBIE PACUETHO-IKCIIEPUMEHTaIbHbIE OCHOBAHUSI.

5. O0pa3zoBanue ()OTOHOB B HEHTPOHHBIX PEAKLIMAX

EnuHcTBeHHOM peakiuel, B pe3yibraTe KOTOpoW oOpasyrorcss (OTOHBI TpHU
B3aMMO/JICCTBUU HEUTPOHOB C JACHUTEpPUEM SABJISETCA PaJUallMOHHBIA 3aXBaT. JHEPrUsl dTOU
peakiuu paBHa Q=6.257232 M»aB (cM. m. 1.5). DHeprust (oToHA MPHU 3axBaTe TEIIOBOTO

0

Heiitpona (E phot

)quL HIDKE TOM OHEPIUU 3a CUCT OTAaYU TPUTOHA, UCITYCKAIOMICTO q)OTOH.

OHeprus oTAa4yu paBHa

QZ

Mrtm,c

Ep = =,

rae Mt1=2.99014 — OTHOILIEHHE MacChl TPUTOHA K Macce€ HEWTpPOHa, mnc2=939.55 MsB —
SHEPreTUYECKUM DKBHUBAJIEHT MAacChl MOKOs HeWTpoHa. Pacuersr naror Er=0.013936M»3B.
Takum oOpa3oM, Ha 3Hepruro (poToHa, UCIYCKAEMOIO IpHU 3axXBaTe TEIIOBOIO HEHTPOHA B

BOJIOPOJI€ MPUXOIUTCS EghotZQ-ED=6.243296 Mb>B. IlorpemHocTh 3TOl BeJUYUHBI He

0osiee OBOMKHM B TOCJeIHEM 3HaKe. JTa BeJUYHHA M TPUHATA B OMOJIHOTEKe
POC®O®OHU.

IIpu 3axBare HEHUTPOHOB ¢ OoJbIIEH SHEpruer, SHEPrus HCIyCcKaeMbIX (POTOHOB
MEHSIETCS JIMHEHNHO C YHEPTHEel HEUTPOHA:

_ 10 Aw
EphOt(En)_EphOt + (Aw +1) En

Jlannbie 00 o6pazoBannu GotoHOB B Onbnmroreke POCOOH]I npencraBieHsl B daiine
MF=12 (MHOX€CTBEHHOCTh 00pa3oBaHus (DOTOHOB, paBHAS B TAHHOM cIllydae €JIMHHUIIC) IS
MT= 102 (paguannoHHBIA 3aXBaT). YTIIOBOE paclpe/eieHHe — U30TPOITHOE — OTPEICTICHO B
daitne MF=14 s MT=102.
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6. ITorpemHOCTH HEMTPOHHBIX CEYECHU.

6.1. IlorpemHOCTH MOJHOI0 CEYCHUS.

[TorpemHnocTs nonHoro ceuyenus: Bappupyercs ot 1 - 1.4% mpu BBICOKHUX PHEPIHUAX 10
0.35%, pexomeHn0BaHHBIX Myxab6xaboM mpu HU3KUX. X0 MOrPEUIHOCTH MOJHOTO CEYEHUS C
SHEPruei U KOppensUOHHbIE CBOMCTBA 3THX MOrPEIIHOCTEN 00Cy ) IaIuch B paszaene 3.1..

N3 mannbIxX paszgena 3.2, B HaCTHOCTH U3 PUC. 12, BUIHO, YTO MOTPEIIHOCTH CEYEHUS
peakmmuu (n,2n) exsa nu gydme 5%. IIpy 3TOM NOrPEHIHOCTH JOCTATOYHO CHIIBHO
CKOpPPEJIMPOBAHBI, TOCKOJIbKY SHEPIeTUYECKOE MOBE/IEHNUE CEYEHHS C DHEPTUEl YCTaHOBIICHO
no 10 MsB Becema Touno. Ilpu Gosee BBICOKMX PHEPrusix BO3MOMKHBIC BapuallMM XoJa
ceyeHuil (ckakeM, oTHomieHue cedeHuid npu 20 u npu 10 M»aB) OGnm3kM K MOTpenrHOCTH
a0COJIIOTHBIX 3HAYCHHH CEUEHUS.

6.2. IllorpemHOCThL CEYEHHUS 3aXBATAa

[TorpemHoCcTh ceueHHUs 3axBaTa TEIUIOBBIX HEHUTPOHOB, OIleHeHHas Myxabxabom
(1.3%) B cBere 3HAUUTENBHOTO pa3dpoca MPUHATHIX OLEHEHHBIX NAHHBIX MPEICTABISACTCS
CJIMIIKOM ONTHUMHMCTHUYHOW. Y CPEIHEHHE BCEX MMEKLIMXCS IKCIEP UMEHTAIbHBIX JAHHBIX O
CEUEHHUH 3aXBaTa HEUTPOHOB B JACUTEPUU C BECOM OOpPAaTHO MPOMOPLUOHAIBHBIM KBaJpaTaM
yKa3aHHbIX aBTOpPaMU MOTpelmHocTel, Aaer 534 MuKpoOapHa C MOTPEHIHOCTBIO 3TOTO
CPEIHETO, OLIEHEHHOI0 M3 aBTOPCKMX IOTpelmHocTed, paBHOW 2%. Ilpu 3TOoM cpenHe-
KBaJIpaTHUYHBIM pa3dpoc HaHHBIX cocTaBisieT 6%. YuuThiBasi H3I0KEHHOE U BBICOKYIO
KOMIIETeHTHOCTh Myxa0Oxa0a, JeTaJbHO HCCIEI0BABIIETO OOOCHOBAHHOCTh MOTPEIIHOCTEH,
IIPUIIMCHIBAEMBIX aBTOPAMM CBOUM JIaHHBIM, I10J1araeM, 4TO IPUHATOMY B OLICHKE CEUYCHHIO
519 MukpobGapH MOXHO HpuIucarh norpemHocts £10 MukpodapH (2%). ITa MOrpemHocTh
MOJIHOCTBIO CKOppenupoBaHa B oOmactu sHepruu g0 100 B, rme HeT ocHOBaHMi
COMHEBATbCA B TOM, YTO C€UCHHE MOAUMHsETCS 3akoHy 1/v.(cm. puc.14). B unrepsane ot 100
3B 1o 1 M»B, rze skcniepuMeHTaNnbHbIEe JTaHHBIE OTCYTCTBYIOT, IOTPELIHOCTh CEYEHHSI MOKET
OBITH O4YeHB OoJbION, TTOpska 20 -30%. B obmactu ot 1 3B 10 20 M»aB, rae xon cedueHus
ONMPAETCS] Ha SKCIEPUMEHTAJIbHbIE JIaHHBIE, KOTOPHIM IPUIIMCAHA MOTIPEIIHOCTh HE XYXKe
10%, ceyeHnto MOKHO NPUNTHCATh UMEHHO TaKyI0 MOTPEIIHOCTb.

6.3. IlorpelmiHOCTh CpeIHEr0 KOCHHYCA VIJIA paccessHUus

N3 nmannbix pasgena 4.1 BUOHO, SKCIIEPUMEHTANbHBIC [AHHBIE 10 AaHU30TPOIUU
VOPYroro paccesHus HEWTPOHOB Ha JEHTepUHM HEAOCTATOYHO TMOJIHBI M TMOPOH
IPOTUBOPEUYMBBL. JTO HAILIO OTPAXKEHHE B 3HAUUTEIBHOM pa3dpoce pe3ynbTaToB olieHoK. Ha
puc. 18 mokazaHa dHepreTuyeckas 3aBUCHMOCTh CPEIHEro KOCHHyCa yria yIOpyroro
paccestHUsI B cUcTeMe KOOpAMHAT LIEHTPa UHEPLIMH, CIEAYIONIAasi U3 Pa3HbIX OLIEHOK.
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W3 paccMOTpeHusl NaHHBIX, MPEJICTaBICHHBIX Ha pHC. 18, MOXXHO MPHUIATH K CIEIyIONINM
3aKJIIOYEHUSM OTHOCUTEJIHBHO MOTPEUTHOCTEHN CpeTHEro KOCUHYCa yTila yIPYyroro pacCcessHus:
Beimie 6 MaB ~ 25%; ot 2.5 no 6 MaB (rae cpennuii kocunyc oueHb Man) — 80%; ot 1104 mo
2.5 MaB - 60%:; ot 0.8 10 1.4 M»B —35%; ot 0.4 10 0.8 MaB — 50%; aimke 0.4 MaB -60%.
bonee neranpHbie OIIEHKH MOrpenIHOCTEN AaHbl B [IpuinoxeHuH.

7. Banuaanus HEMTPOHHBIX JAHHBIX 110 HHTErPAJbHBIM IKCIIEPUMEHTAM.

DKcriepuMeHTaMy, Hanbojee YyBCTBUTEIBHBIMH K CEUEHHUIO PACCEsIHUS Ha BOAOPOJE
ABIISIOTCA KPUTHUECKHE MapaMeTphbl BHICOKOKOHIIEHTPUPOBAHHBIX TSHKEIOBOJIHBIX PACTBOPOB
BBICOKOOGOTAIIEHHOT0 ypaHa. B CripaBodnmke’ IPUBOIATCS Pe3ylIbTAThl JBYX CEPHil TAKHX
9KCIIEPUMEHTOB, BbINOJHEHHBIX B 50-Xx rogax B Jloc-Anamocckoit Jlabopatopun CIIIA —
cepust HEU-SOL-THERM-004 (6 xputudeckux cep ¢ pactBopom ypanui-¢propuna 8 D,O B
TSKEJIIOBOJIHOM OTPAXKATENE C aTOMAPHBIM OTHOIIEHUEM D/*°U or 34.2 no 431) u cepus
HEU-SOL-THERM-020 (5 kpuTH4ecKux UWIHHIPOB C pacTBOpoM ypauui-¢propuna B D,O
6e3 oTpakarens ¢ aromapHbM oTHomenmeM D/*°U or 230 mo 2081). Iorpemmoctn
Kod(pdUIMEHTa pa3MHOKEHHUS, IPUIHCAHHBIE aBTOPAMH CBOUM pe3yJibTaTaM BapbUPYIOTCS OT

3 International Handbook of Evaluated Criticality Safety Benchmark Experiments. NEA/NSC/DOC(095)03,
Sept.2004 ed.
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0.7% no 1.2%. DOTu NOrpemHOCTH 4Ype3BbIYATHO CHJIBHO CKOppeInpoBaHbl. Pacuersl,
OCHOBAHHBIE Ha BBIYHUCICHHBIX KOI(PQUIMEHTAX YYyBCTBUTEIBHOCTH KOX(PPHUIMEHTOB
Pa3MHOXXEHHUS ITHUX COOPOK K MCIIOJIb30BAHHBIM IIPH pacueTe MOJHBIM CEYSHUSIM JeiTepus u
OIICHCHHBIX 3/IeCh MOTPEIIHOCTSIX JTHUX CEYCHHH W KOPPENSui MEXITy HHUMH (CM.
[Ipunoxxenue) mokasanu, 4TO y4eT HETOYHOCTH COBPEMEHHOTO 3HAHMS CEYCHHUH IeHTEpHs
BHOCUT B PE3YJIbTAThl ATUX KCIEPUMEHTOB TOMOJHUTENbHBIE morpemHoctd ot 0.16% o
0.22% B 3aBucMMOCTH OT oTHomenus D/*°U. K COXAaJICHHUIO, OLICHUTh YyBCTBUTEIBHOCTH K
CpelHEMY KOCHHYCY YIJla paccesiHus Ha AEUTepuM HEe yJaJOoCh M OLEHUTh IMOTIPELIHOCTD,
BHOCHMYIO 3a CYET HETOYHOCTU 3HAHUSI aHU30TPOIUU YIPYTroro paccesiHusl Ha JAeUTEepHUH, HE
yaanocb. Bo3aM0OXHO, OHa MMEET TOT K€ MOPSAOK BEIMYMHBI, YTO M MOTPEIIHOCTh 33 CYET
HETOYHOCTH TOJHOTO ceueHusi. Kak Obl TO HU OBLIO, TIOTPENTHOCTH, BHOCUMBIC HETOYHOCTHIO
3HaHHUS HEUTPOHHBIX MNAaHHBIX ACUTEPHS B KPUTUYHOCTH OOCYXIAEMBIX Pa3MHOMKAIOIIMX
CUCTEM, 3aMETHO HHW)XE, YEM IOTPELIHOCTH, C KOTOPBIMU OIPEAETIEHBl COOTBETCTBYIOLIUE
KodpuIMeHTsl pasMHOXKeHUs. [lodToMy NpOBECTH BaIUAIMI0 HEHUTPOHHBIX JAHHBIX

IIGfITGpHSI Ha 3TUX SKCICPUMCHTAX HE NPCACTABIACTCA BO3MOXKXHBIM.

8. IlepeyeHb UM THPOBAHHBIX IKCNIEPUMEHTAJbHBIX PadoT

8.1. Iloanoe ceuenue

VYkazarenb 1-it aBTop | Ccbuika Ne lchckiv Yuco
EXFOR 3Hepruy, 3B TOUEeK
oT a0
Davis71 J.C.Davis | J,PR/C,3,1798,197105 10099002 | 1.5+06 2.8+07 27
Clement72 J.M.Clement | JNP/A,183,51,197203 10173002 | 5.0+05 3.0+07 432
Stoler73 P.Stoler | J,PR/C,8,1539,197310 10335003 | 2.2+04 9.9+05 446
Phillips80 T.W.Phillips | J,PR/C,22,384,8008 10945003 | 7.1+04 43407 71
Poss52 H.L.Poss | J.PR,87,11,52 11053003 | 1.4+07 1.4+07 1
Adair53 R.K.Adair | J,PR,89,1165,5303 11061002 | 2.6+05 3.0+06 9
Zimmermam53 [.L.Zimmerman | J,PR,90,339(C5),5304 11063002 | 1.0+05 1.3+06 4
Seagrave55 J.D.Seagrave | J,PR,98,666,5505 11086002 | 2.7+05 2.2+07 29
Nuckolls46 R.G.Nuckolls | J,PR,70,805,4612 11142002 | 3.5+05 6.0+06 15
Dratenahl58 A Bratenahl | J,PR,110,927,5805 11155003 | 7.2+06 1.4+07 5
Meyer51 D.I.Meyer | R,LA-1279,5107 12641003 | 1.4+07 1.4+07 1
Hibdon50 C.T.Hibdon | J,PR,79,747,5009 13041003 | 1.2+02 3.5+02 2
Gul79 K.Gul | C,79KNOX,,39(AB2),7910 | 30538005 | 1.5+07 1.5+07 1
8.2. Ceuenue ynpyroro paccessHus
VYkazarenb 1-it aBTOD Ccpinka Ne Munanason Yucio
EXFOR sHepruy, 3B TOUEeK
oT 0
Seagrave72 J.D.Seagrave, | J,AP,74,250,1972 10159010 | 5.6+06 2.3+07 | 7
Wantuch51 E.Wantuch | J,PR,84,169,51 11050002 | 4.5+06 5.5+06 | 2
Allerd53 J.C.Allred, | J,PR,91,90,5307 11066004 | 1.4+07 1.4+07 | 1
Seagrave55 J.D.Seagrave | J,PR,97,757,5502 11084003 | 1.4+07 1.4+07 | 1
Berick68 A.C.Berick, | J,PR,174,1105,68 11126003 | 1.4+07 1.4+07 | 1
Koori72 N.Koori | J,JPJ,32,306,7202 20332002 | 1.4+07 1.4+07 | 1
Shirato68 S.Shirato, | JNP/A,120,387,6811 20334002 | 1.4+07 1.4+07 | 1
Verdenne66 G.Vedrenne | J,JPR/C,27,(1),71,6603 21148022 | 1.4+07 1.4+07 | 1
Bruellmann68 | M.Bruellmann, | JJHPA 41,435,6804 21173003 | 1.4+07 1.4+07 | 1
Chatelain79 P.Chatelain, | JNP/A,319,1,71,790430 21623004 | 2.5+06 3.3+06 | 2
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Ageno47 M.Ageno, | J,PR,71,20,47 21787003 | 4.1+06 1.4+07 | 3

Schwarz83 P.Schwarz, | JNP/A,398,(1),1,8304 21845003 | 2.5+06 3.0+07 | 20

Gul79 K.Gul, | C,79KNOX,,39(AB2),7910 | 30538004 | 1.5+07 1.5+07 | 1

Guanren90 Shen Guanren, | J,CNP,12,(3),241,9008 30997002 | 1.4+07 1.5+07 | 2
8.3. Ceuenne peaknuu (n,2n)

Vkazarens | 1-it aBrop | Ccbuika Ne EXFOR | [lnamason Yucio
SHepruw, 5B TOoueK
oT a0

Graves71 E.R.Graves, | RNCSAC-42,158,7111 10970002 1.4+07 1.4+07 1

Ashby58 V.J.Ashby, | J,PR,111,616,58 11097003 1.4+07 1.4+07 1

Catron61 H.C.Catron, | J,PR,123,218,61 11111002 6.1+06 1.0+07 5

Holmberg69 M.Holmberg | J,NP/A,129,327,6912 20068002 4.1+06 6.6+06 8

Koori72 N.Koori | J,JPJ,32,306,7202 20332004 1.4+07 1.4+07 1

Shirato68 S.Shirato, | JNP/A,120,387,6811 20334005 1.4+07 1.4+07 1

Verdenne66 G.Vedrenne | J,JPR/C,27,(1),71,6603 21148025 1.4+07 1.4+07 1

Frehaut85 J Frehaut, | C,85SANTA,,(IB06),85 21971002 7.4+06 1.5+07 16

Pauletta75 G.Pauletta, | JNP/A,255,267,7512 30331002 8.2+06 2.2+07 11

Gul79 K.Gul, | J,JP/G,5,(8),1107,7908 30470004 1.5+07 1.5+07 1

8.4.Ceuenne paaMamuMoHHOIO 3aXBaTa

VYkazarens | 1-it aBrop | Ccbiika Ne EXFOR | [lnamason Yucmo
sHepruu, 3B TOYeK
oT a0

Mitev86 G.Miteyv, J,PR/C,34,389,8608 13121003 6.9+06 | 1.4+07 4

Cerineo61 M.Cerineo, J,PR,124,(6),1947,1961 30005003 1.4+07 1.4+07 1

Moester86 J.Moesner, J,FBS,1,83,86 30973002 2.5+07 | 2.5+07 1

8.5. AHM30TpONIMS YIPYIOro paccesitHust
VYkazarenb 1-it aBTOp Cchplika Ne Huanazon Yucio
EXFOR 3Hepruy, 5B TOUeK
oT a0

Seagrave72 J.D.Seagrave, | J,AP,74,250,1972 10159010 | 5.6+06 23407 | 7

Wantuch51 E.Wantuch | J,PR,84,169,51 11050002 | 4.5+06 5.5+06 | 2

Allerd53 J.C.Allred, | J,PR,91,90,5307 11066004 | 1.4+07 14+07 | 1

Seagrave55 J.D.Seagrave | J,PR,97,757,5502 11084003 | 1.4+07 1.4+07 | 1

Berick68 A.C.Berick, | J,PR,174,1105,68 11126003 | 1.4+07 1.4+07 | 1

Koori72 N.Koori | J,JPJ,32,306,7202 20332002 | 1.4+07 14+07 | 1

Shirato68 S.Shirato, | JNP/A,120,387,6811 20334002 | 1.4+07 1.4+07 | 1

Verdenne66 G.Vedrenne | J,JPR/C,27,(1),71,6603 21148022 | 1.4+07 1.4+07 | 1

Bruellmann68 | M.Bruellmann, | JHPA 41,435,6804 21173003 | 1.4+07 1.4+07 | 1

Chatelain79 P.Chatelain, | JNP/A,319,1,71,790430 21623004 | 2.5+06 3.3+06 | 2

Ageno47 M.Ageno, | J,PR,71,20,47 21787003 | 4.1+06 1.4+07 | 3

Schwarz83 P.Schwarz, | JNP/A,398,(1),1,8304 21845003 | 2.5+06 3.0+07 | 20

Gul79 K.Gul, | C,79KNOX,,39(AB2),7910 | 30538004 | 1.5+07 1.5+07 | 1

Guanren90 Shen Guanren, | J,CNP,12,(3),241,9008 30997002 | 1.4+07 1.5+07 | 2
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9. 3akj04eHHe

9.1 BbIBO/BI.

®daiin oneHeHHBIX AaHHBIX, TpUHATEIA B POCDOOH]I, Heckonpko oTiuuaercs OT aina,
cogepxamerocs B ENDF/B-VI u mnpunsroro B ENDF/B-VII. Otauuus coctoar B
CJIeIyIOIIEM.

1.

e

9.

Ceuenue ympyroro paccesHust Hiwke 100 3B mocrosHHo u paBHo 3.3900 OGapH.
[lomHoe cedeHwe B ATOM OOJACTH OMNPEACIICHO KaK CyMMa CEUYCHHHA YIpyroro
paccesiHus 1 paIualliOHHOTO 3aXBaTa.

[Tonnoe ceuenue ot 100 3B no 50k3B mpunaro u3 onenku HukonaeBa u ap. u3
ouomuorexku bPOH/I-2.

[Tonnoe ceuenue ot 50 k3B no 600 k3B mpuHATO B COOTBETCTBUM C HACTOSIIECH
OLIEHKOM.

CeueHue paJMallMOHHOTO 3axBaTa B 00J1acTH 3HEpruu HWKe 1 k9B 3amano B ToM xe
YHUClIe TOYEK, YTO U IMOJIHOE CEeYeHHE. 3aKOH HWHTEPIOJSIIHHA BE3[e — JIBAXKJIbI
norapu(pMUIECKH.

YcTpaHeH psii MENKUX OMUOOK B 33JaHUH 3HAYCHUS YJHEPTHH.

YrouneHsl sHeprum peakmuii (n,2n): Q=2.224566E+6 u (n,y): Q=6.257232E+6.
COOTBETCTBEHHO M3MEHEH MOPOr peakuuu (n,2n) u sHeprust GoToHa, UCIYCKaeMOro
P paJalliOHHOM 3aXBaTe.

DHEpro-yriioBele  pacrpeieNieHus HEWTPOHOB peakuuu (n,2n) MPUHSATHL B
COOTBETCTBHUHU C OlleHKoW Hukomaesa u ap. uz 6udimorekun bPOH/I.

B ¢aitne MF=3 wuckmouensl cekimun MT=204 u MT=205 noBTOpsIOIIHE YXKE
cozepxariuecs B (haiisie JaHHBIC.

Uckmrouens! ¢paitiet MF=8 u MF=9.

10. ®aitny npucBoeH Homep MAT=102.

9.2. TenJioBbIe 1 HHTErPajJbHbLIE CeYeHUS

Peaknus 6(0.0253 3B) RI <c> cnektp Maxkcsema ¢ T=1.35 MaB
Ynpyroe paccesiHue 3.3900 6 41.172 6 2.53246
Pan. 3axBar 0.515 M6 0.2416 M6 0.007 M6
Peakrus (n,2n) 0 0 5.797 m6

9.3. ABTOp NPOBEICHHOr0 0TOOPA OLEHeHHBIX JAHHLIX

Huxomaes M.H.
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KoBapuannonabie MaTpUIbl HOTPEIIHOCTEN HEUTPOHHBIX TAHHBIX ISl JEUTEpHUs

ITPUJIOXXEHUE

(30-rpymnmoBoe npeacTaBiIeHUE)

3. IlorpemHoCcTH NOJHOI0 cedeHNsI M KOO PUIHMEHTHI KOPPeJSIIu MEeKIY HUMH

4.
Morpew-

Ne rpynnbl HOCTb,% 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15-30
1 1.4 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 1.2 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 1 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 1 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 1.4 0.00 0.00 0.00 0.00 1.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 1.4 0.00 0.00 0.00 0.00 0.70 1.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 1.4 0.00 0.00 0.00 0.00 0.00 0.70 1.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 1.4 0.00 0.00 0.00 0.00 0.00 0.00 0.70 1.00 0.8 0.00 0.00 0.00 0.00 0.00 0.00
9 0.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 1.00 0.88 0.57 0.35 0.25 0.20 0.18
10 0.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88 1.00 0.89 0.76 0.68 0.65 0.63
11 0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.57 0.89 1.00 0.97 0.94 0.92 0.91
12 0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.76 0.97 1.00 0.99 0.98 0.97
13 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.68 0.94 0.99 1.00 1.00 1.00
14 0.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.65 0.92 0.98 1.00 1.00 1.00
15-30 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.63 0.91 0.97 1.00 1.00 1.00

5. IlorpemHocTH CeYeHHUS PAANAINMOHHOI0 3aXBaTa H K0J

2. IlHorpeniHocTH cevyeHus peaknuu (n.2n) u KoddbdUuIMeHTLI KOPPeJassiui MeKIy HUMHA

Ne ITorpemms., 1 2 3
TpyIIbI %

1 5 1.00 0.50 0.00

2 5 0.50 1.00 0.80

3 5 0.00 0.80 1.00

HIIMCHTHI KO

CJIANNU MC

HUMH
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% 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 | 18 | 19-30
1 10| 1.00| 050| 030| 010| 0.00| 0.00| 000| 0.00| 0.00| 000| 000| 0.00| 000| 000| 0.00
2 20| 050 1.00| 070| 060, 050| 040 | 030| 020| 010 | 000 | 000 | 000| 0.00| 000 000] 0.00
3 20| 030 070| 1.00| 070, 060| 050| 040 | 030| 020| 000| 000, 000| 0.00| 000 000]| 000]| 0.00
4 30| 010 060| 070| 100, 070| 060| 050, 040| 030| 0.20| 000| 0.00| 0.00| 000 0.00]| 0.00]| 0.00|0.00
5 30| 000/ 050| 060| 070, 1.00| 070| 060 | 050| 040 | 030| 020 000| 000| 000, 000]| 0.00]| 0.00 000 0.0
6 40| o000| 040 050| 060| 070, 1.00| 070| 060| 050| 040 | 030| 020 0.00| 0.00| 0.00]| 000| 0.00|0.00| 0.00
7 50| 000| 030| 040| 050, 060| 070| 1.00| 070| 060 | 050| 040| 030| 020| 0.00 | 0.00]| 0.00| 0.00 |0.00| 0.00
8 50| 000, 020| 030| 040, 050| 060| 070 | 1.00| 050 | 030| 020 010 | 0.00| 0.00 | 0.00]| 0.00| 0.00 000 | 0.0
9 50| 000/ 010| 020| 030, 040| 050| 000, 050| 1.00| 050| 030 020| 010 | 0.00 | 0.00| 0.00 | 0.00 |0.00 | 0.00
10 50| 000, 000| 000| 020/ 030| 040| 000| 030| 050| 1.00| 050| 030| 020| 0.10 | 0.00| 0.00 | 0.00 |0.00 | 0.00
1 50| 000, 000| 000| 000/ 020| 030| 000| 020| 030| 050| 100 050 | 030| 020 010 | 0.00 | 0.00 |0.00 | 0.00
12 50| 000, 000| 000| 000/ 000| 020| 000, 010| 020| 030| 050 1.00| 050| 030, 020]| 010 | 0.00 |0.00 | 0.00
13 50| 000, 000| 000| 000/ 000| 000| 000| 000| 010| 020| 030| 050| 1.00| 050 | 0.30]| 0.20| 0.10 |0.00 | 0.00
14 50| 000, 000| 000| 000/ 000| 000| 000| 000| 000| 010| 020 030| 050| 1.00 | 050 ]| 0.30 | 0.20 |0.10 | 0.00
15 40| o000| 000| 000| 000| 000, 000| 000| 000| 000| 000| 010| 020 030| 050| 1.00| 050 | 0.30 |0.20 | 0.10
16 20| 000, 000| 000| 000/ 000| 000| 000| 000| 000| 000| 000| 010| 020| 030, 050]| 1.00 | 0.70 |0.50 | 0.20
17 10| 000| 000| 000| 000| 000| 000/ 000| 000| 000| 000| 000| 000| 010 020 | 030/ 070 | 1,00 |0.90 | 0.80
18 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.20 | 0.50 | 0.90 11,00 | 1.00
19-30 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 | 0.20 | 0.80 |1.00 | 1,00

4. IlorpeniHOCTH CPEIHErPYNMOBLIX 3HAYEHUH CpeIHEro KOCMHYCA VIJIA YIIPYIOro paccesiHusl B CHCTEMeE IEHTPA HHePIHH ¥ K03 G (PHIIMEHTBI

KOppeasnuu MEXK1y HUMHU

Ne rpynnb! norp.,% 1 2 3 4 5 6 7 8 9 10-30
1 26 1.00 0.70 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 80 0.70 1.00 0.50 0.10 0.00 0.00 0.00 0.00 0.00 0.00

3 80 0.20 0.5 1.00 0.30 0.10 0.00 0.00 0.00 0.00 0.00

4 60 0.00 0.1 0.30 1.00 0.40 0.10 0.00 0.00 0.00 0.00

5 35 0.00 0.00 0.10 0.40 1.00 0.30 0.10 0.00 0.00 0.00

6 40 0.00 0.00 0.00 0.10 0.30 1.00 0.30 0.10 0.10 0.10

7 50 0.00 0.00 0.00 0.00 0.10 0.30 1.00 0.60 0.40 0.40

8 60 0.00 0.00 0.00 0.00 0.00 0.10 0.60 1.00 0.80 0.80

9 60 0.00 0.00 0.00 0.00 0.00 0.10 0.40 0.80 1.00 1.00
10-30 60 0.00 0.00 0.00 0.00 0.00 0.10 0.40 0.80 1.00 1.00
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1.3. Tputun

1. HeliTpoHHbIE cevyeHM s

[Tonabie HAOOPHI OICHEHHBIX HEHUTPOHHBIX IaHHBIX I TPUTHUS COAEpKATCS B
ouobmmorexkax ®OHJI-2.2 ( onenka 1988 r., mpunsitas u B8 BPOH/I-2), B ENDF-B-VIIL.bl
(omenka 1965 r., B3aras us ENDF/B-V) u 8 CENDL-2 (ouenka 1991 r., B3stas u B JEFF-
3.1). B ENDF/B-VIIL.0 Bxmtouena HoBas omnenka Xoina (G.M.Hale-2001). Dta omnenka
OCHOBaHa Ha R-maTpuyHOM aHanu3€ AAHHBIX MO PACCESTHUIO MPOTOHOB Ha *He ¢ y4ETOM
TOr0, 4YTO COCTaBHOE SIAPO *Li oTimuaercs oT COCTaBHOTO snpa 4H, obpasytromerocs mpu n-t-
paccesHuM, KyJIOHOBCKMM CJABHMIOM SHEPreTHYECKUM COOCTBeHHBIX uucen Ha 0.86 M»B.
[Tonyuennbie R-maTpuuHble mapaMeTpbl UCHOJIB30BAIMCH JUISl pacyeTa IOJIHOTO CEYEHUs U
YIJIOBBIX PaCIIPENCIICHUN.

Bce oneHku coneprkaT JaHHbIE O TIOJTHOM CEYEHHH, CEYEHMU YIPYToro paccesHus u
peakuuu (n,2n). Cedenue peakiuu (n,2n) coaepxurcs takxke B EAF-99. Xoiin ormeuaer, uto
€ro OIIEHKa CEYEHMS ITOM PEAKIHH, BEPOSATHO, HECKOJBKO 3aBbllieHa. B onenkax u3 ®OH/I-
2.2 u CENDL-2 npuBogsTcs Taxke JaHHbIe 0 peakuuu (n,3n). XoHa OTMEYAET, 4TO U3 €r0
aHaJIM3a cIelyeT, YTO CeYEHHE ATON PEeaKIMK JOJIKHO OBITH PABHO HYJIIO.

Bce onenku ceuenmii peakuuit (n,2n) u (n, 3n), KpoMe OIEHKH XdiIa, OCHOBAHBI Ha
pesymbTatax pa6or> " *2. ONeHKH TOTHOTO CEYCHHs OCHOBAHBI HA PE3ylIbTaTax paGoTh, Ha
KOTOPYIO CChlIaeTcsa M X3, DHEpreTUuecKue 3aBUCUMOCTU CeUeHUN npuBeaeHsl Ha Puc. 1,
2 u 3. Ha puc. 1 kpome nanupix @unmrca, Ha KOTOPOW OCHOBaHBI PE3yIbTaThl OOIBITMHCTBA
OILICHOK, MPHUBEACHBI pPe3yJbTaThl Ooniee MO37AHEH paboThl Kupuitoka, BBIMOTHEHHON C
HU3KAM pa3pelieHrneM Ha (UIBTPOBAHHBIX Mydkax. [[0 pacXxoKIEHHIO ATHUX Pe3yIbTaTOB
MOHO CYJUTh O MOTPELIHOCTSIX MOJTHOTO CEUCHHUS.

3.0 :
B-VI
e Kupuniok-87
25 4+— - — - —&— - — - — - — - — - — - e Philips-80 |- - —
= CENDL-2
Nikolaev
20+— - f - — - — N - — - — - — - - —

CeyeHue, 6apH
N
[6)]
Il

-
o
!

) R

|
|
|
| |
0.5 [ !
| |
| |
| |
| |
0.0 ‘ ‘
0.E+00 2.E+06 4.E+06 6.E+06 8.E+06 1.E+07 1.E+07 1.E+07 2.E+07 2.E+07 2.E+07

OHeprus, 3B

Puc. 1a. IlonHOE ceueHue TputHs.

3! Mather D.S.,Pain L.F. PR/B, 133, 1403(1964) EXFOR 20794.
32 Aldacic et al. PRL et.14, 144(1965) EXFOR 30131.
3 Phillips T.W.,Berman B.L.,Seagrave J.D. PR/C, 22, 384.(1980) EXFOR 10945.
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BHeprusa, 3B

2.E+07
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Puc. 2. Ceuenue peakuuu (n,2n)D
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0.00

0.00

Nikolaev
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AHeprus, 3B

Puc. 3. Ceuenne peakiuu (n,3n)H
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2. DHepro-yrJiioBble pacnpeaeJeHust

VYI0BBIE paclpefesieHusl yIPYyro- pacCesHHbIX HEUTPOHOB B OLICHKE, NMPUHATON B
®OH/I-2.2, nanbl B hopme pas3inokeHus 1o noauHoMam Jlexxanapa, Torjaa Kak B ABYyX IPYTUX
OIICHKaX YTJIOBbIEC pacipeiesieHus 3aaHbl TOTOUYEYHO, YTO 3aTPYHSAET CPAaBHEHUE JaHHBIX.

[TonHbIe SHEPro-yrioBble pacnpeneracHus: NpoaykToB peakiuit (n,2n)D u (n,3n)H
JaHBI TOJBKO B OLIEHKE, conepikaiieiics B oubmorexe ®OHJI-2.2.

3.IHorpemHocTu.

B oOubmnmoreke CENDL-2 B ¢Qopmare ¢aitna MF=33 cozxepxarcsi OLEHKH
MOTPEIIHOCTE HEUTPOHHBIX cedeHUuW. [loCKOJNIbKY HaIeKHOCTh H3THUX OLEHOK He
yCTaHOBIIEHA, OHHU (Kak ¥ i Apyrux marepuaios) B POCOOH/I ne BkirouaroTcs.

4.3akaouenue
4.1. BbIBOJBI:

HoBas skcnepuMenTanpHas WHQOpPMALUs HE JaeT OCHOBAHMU Ui IEpecMoTpa
OLICHEHHBIX HEUTPOHHBIX JaHHBIX. HoBas TeopeTmyeckas OLIEHKA, BBIIOJHEHHAs X3UJIOM
s ENDF/B-VII, cormacysick ¢ 3KCIEPUMEHTAIbHBIMU JIaHHBIMU TI0 TIOJIHOMY CEYECHHUIO
ropasno nyume, yeM ENDF/B-VI, Bce e cymecTBeHHO ¢ HUMH pacxoautcs. KapanHambHO
M3MEHEHA U OlLIEHKa ce4yeHUs peakiuu (n,2n). Exa a1 MOKHO CUMTATh, UTO pacueThl Xd3iia
JIe3aBYMPYIOT 3KcIepuMeHTanbHble naHHble @ununca. [loatomy B POCDOH/I mpunsita
TIPEXHSISI OIICHKa, cofepkapmasicss B oudmmorekax ®OH/I-2.2 u BPOH/-2.

4.2. TenJioBble 1 HHTEIrPAJbHbIE CE€YeHUS

Peakuus ¢(0.0253 3B) RI <o> cnektp Makcemna ¢ T= 1.35 MaB
VYmpyroe paccesHue 1.700 6 20.70 6 1.9356

Peakuust (n,2n) 0 0 0.1935 M6

Peakmus (n,3n) 0 0 0.091 muxpobapu

4.3. ABTOp NPOBEAECHHOI0 0TOOPA OIICHEHHBIX TAHHLIX

Hukomnaes M.H.
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