8. KUCIorPo[L
OO01me 3aMevaHusl.

[TpupoaHbIl KUCIOPOJ CONEPKUT TPU CTAOMIBHBIX M30TONA B  CIEIYIOIIUX

ATOMApPHBIX KOHIOCHTPAIUAX:

160 - 99.762%:
70 - 0.038%;
B0 -0.2%.

JIOJITO’KMBYIIUX palMOaKTUBHBIX U30TOIOB KUCIOPOAA HE CYIIECTBYET

8.1. Kucnopopn-16

1
JIns OCHOBHOTO M30TONA KHCIOpoAa - '°O — HCIONB3YIOTCA UETHIPE Pa3IHUHBIX

OLICHKU:

1.

1.1.

1.2.

1.3.

1.4.

Ouenka Slura, Xoimaa, Yensuka, Kapo u Jlwouna (P.G. Young, G.M. Hale,
M.B.Chadwick (LANL), E.Caro, C.R. Lubitz (KAPL)), Bemonnennas B 2001 r.
UCTIONB3YETCSl B TIEPBBIX BepcUsX amepukanckoi Owbimmoreku ENDF/B-VII  u
eBporneiickoii 6u6morekn JEFF-3.1".

Ouenka IlIubara u ap (K.Shibata (JAERI)), ocHoBatenpHO mepecmorpernast B 2002
I. , UCIIOJIb3yeTcs B simoHcKoM 6ubmuoreke JENDF-3.3.

Ouenka Xeiijia, Yena u Slura (G.Hale, Z.Chen, P. Young), Bemonaennas B 1990 r.
i niepBoit Bepcuu 6ubnmoreku ENDF/B-VI, ucnonssyercst B 6ubnuoreke @OH/I-
2.2.

Onenka Tunrmxkuna u xandenra (Liu Tingjin, Liu Janfeng) , BbimonHeHHas B
1992 r., ucnons3yercs B kuraickoir oudnmoreke CENDL-2.

1. O6mme xapakTepuCTHUKU
7=8

A=15.99491462
Aw=15.85751 1.585751+1

CojaepkaHue B ecTeCTBEHHOU cMmecH: 99.762 at%:;
99.735 Bec%

1 o N
B oxonuarensHoit penakiun 6udnrnoreku ENDF/B-VII B 3101 OlleHKE OTKOPPEKTUPOBAHO CEUCHUE PEAKITUH
(n,0t), 9TO OyZET OTMEUEHO B COOTBETCTBYIOIIEM pa3Jieiie HIKE.



1.5. IlepeueHb HEUTPOHHBIX PEAKITHIA
MT Peakuus | Dueprus peakunn,Q,M>B Enopor., 2B Snpo-
npouyKT*)
B ¢aitre I1o ma"HHBIM B ¢aitre ITo ma"HHBIM
ENDF/B-VII PaGoThr> ENDF/B-VII paGoTsI'
16 | (n,2n) -15.6638 -15.66392 16.651600 16.651710 | O15, 122.24c
22 | (n,no0) -7.16195 -7.16192 7.613591 7.613559 C-12
23 | (n,n30) -14.43676 -14.43666 15.347170 15.347060 He-4
28 | (n,np) -12.1276 -12.12741 12.892350 12.892180 N-15
102 | (n,y) 4.1432343 4.1431292 O-17
103 | (n,p) -9.6368 -9.63831 10.244510 10.246120 | N-16, 4.173¢
104 | (n,d) -9.903 -9.90284 10.527500 10.527330 N-15
105 | (n,t) -14.479 -14.47891 15.392070 15.391970 N-14
107 | (n,0) -2.2143 -2.21561 2.355319 2.355331 C-13
108 | (n,20) -12.8632 -12.86316 13.674350 13.674330 Be-9

*) J171s1 paioaKTUBHBIX MPOYKTOB peaklnid yKa3aH Nepuo Morypacnaja

DHepruu HEUTPOHHBIX peaKIifii, MpUBEICHHbIE B (ailyie OICHEHHBIX JaHHBIX,
IPUHSATOM 32 OCHOBY Ipu 0TOOpe naHHbIX 11 6ubanoreku POCOOH/I, yaoBieTBOpUTENnsHO
cornacyrorcs ¢ noporamu 3Tux peakuuil (Enop=Q*(AWR+1)/AWR) Bo Bcex ciydasx Kpome
peakiuu (n, o), B KOTOPOW JJIsi COTJIACOBAHUSI C SHEPrHel Mmopora 3HEPrusl JOJDKHA OBITh
yka3aHa paBHoH 2.21560 M»3B, 4To COOTBETCTBYET JaHHBIM peKOMeH,I[aI_II/II/Il. B ¢aiin pannbx
POC®OH/] »T0 ucnipaBieHrne BHECEHO.

Jlnsa octanbHbIX peakuuit paznuuus B Q He npesbimarot 0.16% (g peakuuu (n,p)), a
KaK MpaBujIo, HA OPSAOK HibKe. HUKakoi KOpPEKTUPOBKH 3TUX JaHHBIX NP GOPMUPOBAHUU
daiina POCOOH/I He mpon3BOIUIOCH.

1.6. PannoakTUBHOCTB: U30TOI HE PAIUOAKTUBEH

2. Pe3onancuas ob6nacts: (MF=2)

+
2.1. Cous u yetHocTh J™=0;

2.2. Pamuyc paccesaus: R=0.5562563 dbepmu.

2.3. Pe3oHaHCHBIE MTapaMeTpPhl He MPUBOASTCS (CEYCHHSI BO BCeW OOJACTH SHEPTU 3a/IaHBbI
MOTOYEYHO)

2.4. O6nacTh Hepa3pelUIeHHbIX PE30HAHCOB OTCYTCTBYET

3.Ceuenus HeUTpoHHBIX peakunii (MF=3)

Ha puc. 1 nmoka3an 3HEpPreTHYECKU X0/ MOJHOIO CEYEHUS U BCEX €r0 COCTABISIOMINX
(mo manneiM ENDF/B-VII). He Bunmen nuimie BKJIaJg CEYEHHUS PAAMANMOHHOTO 3axXBara,
KOTOPBI, COTIIACHO NPUHSATONH B Ha3BAHHOW OMOIMOTEKE OICHKE, NMPEHEOPEKHMO Mayl BO
BCEH paccMaTpuBaeMol dSHeprerudeckoi obmactu. (CeuyeHHe yHOPYroro paccesHus,
SABJISIFOIIECECS PA3HOCTBIO MEXKY ITOJHBIM CEYEHHUEM M CYMMOM CEYEHMH BCEX HEYIPYTHX
B3aUMOJICUCTBUH, HE wu300pakeHo. OOcyxneHue OyAeT BECTUCh 10 HHEPTETUYECKUM
00J1aCTSAM H, IOPOH, 110 PEAKIIHSIM.

2 G.Audi, A.H.Wapstra and C.Thibault , Nucl. Phys. A729, p. 337-676, December 22, 2003
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. 16
Pucynok 1. HelitponHnsie ceuenus O

3.1 Ceuenus B 00J1acTi HU3KUX dHepruii (amxke 0.1 7B)

B o6nacti HU3KKX SHEPTUN BO3MOXKHBI JIUIIIH JIBa MPOLIECCa B3aUMO/ICUCTBUS HEHTPOHOB C
KHCIIOPOJIOM — paJIMallMOHHBIN 3aXBaT U ynpyroe paccesuue. B Tabnune 1 npuBeneHsl
3HAQUYEHMS CEUCHMM 3TUX IIPOLIECCOB, IPUHSATHIE B PA3IMYHBIX OLIEHKAX.

Tao6muma 1. Temwiosele ceueHns

IIpouecc ENDF/B-VII JENDL-3.3 DOOH-2.2 Mughabghab

Yup. paccesiHue 3.85181 3.78000 3.8830 3.761£0.006°

Pan. 3axBar 0.000189866 0.00018987 0.00019 0.0001900.000019*
[TonHOE ceueHue 3.85200 3.78019 3.8849

3aMeTHM, YTO TMOBBIICHHE IMOJHOro ceueHus ¢ 3.76 OapH no 3.85 OapH M BbIIE
OTIPAaBIBIBACTCS IKCIEPHMEHTANBHEIME gaHHbIME W.Ohkuba®, u3mepsiBmuM ceucHme B
nuanasose oT 79 3B no 1 MaB. Vuer pe3yapTaToB 3TOr0 KCIIEPUMEHTA MPU OLIEHKE ITOJIHOTO
CEYEHHs HE MOI HE IMPHUBECTU K YBEJIMYEHHUIO OLEHEHHOI'O IOJIHOTO CEYEHMsI B TEIUIOBOM
o0yacTu SHEpTUil.

CedeHune 3axBaTra B paccMaTpHUBaeMOW 00JacTH SHEPTUH MOTUMHSETCS 3aKOHYy 1/v.
Yro xacaeTcs ceueHusi ynpyroro paccesiHusi, To B oreHke, npuusatoir B ENDF/B-VII, ono B
3TOii 06IIACTH Pe3Ko MeHsieTcst oT 3.852 Gapha mpu 0.1 MaB 110 3.842 Gapua npu 10™ 5B, tax
YTO TIOJIHOE CEYEHUE COXPAHAETCS IMPAKTHMYECKH IOCTOSHHBIM M paBHbIM 3.852 OGapHa.
[TockoIbKY OCHOBAHHM JUTSI IPEATIONOKEHHUS 00 M3MEHEHUH CEUCHHS YIIPYTOro paccessHus Ha
HECBS3aHHBIX NOKoAIMXCA sAApax kuciaopona He umeercs, B POCPOH/le ceuenue ynpyroro
paccestHUsl TPU HU3KUX SHEPTUSX MPHUHITO MOCTOSIHHBIM, a IIOJHOE CEYEHHE MOIY4YEHO
CYMMMPOBAHHMEM CEYEHHUM pacCestHUsI U 3aXBarTa.

3SF .Mughabghab, N.Divadeenam,N.E.Holden, Neutron Resonsnce Parameters and Thermal Cross Sections.
Vol.1 Part.A. Academic Press, 1981.

* S.F.Mughabghab. Thermal Neutron Capture Cross Sections, Resonance Integrals and G-factors. INDC(NDS)-
440, Feb. 2003.

> EXFOR Subent 21926, 1985.




3.2. CeueHue 3axXBaTa.

Kak ormeuanocs, B ENDF/B-VII ceuenue 3axBara BO BCEM JHEPIeTUYECKOM
nuarnasone nomuuHsierc 3akoHy 1/v. B JENDL-3.3 sHeprernueckuii XoJl ceueHHUs 3axBara
MHOro cioxHee (cM. Puc. 2). Pe3oHaHCHBII XapakTep CeueHus paJuallMOHHOIO 3axBara,
pasymeeTcsl, He SBJISCTCS HEOKHIAHHBIM, OJHAKO OCHOBaHUM Ui IIPUIIMCBIBAHUSA
pe30HaHCaM ONPEIEIICHHBIX PAaJUAlMOHHBIX IIMPUH 10 HEJABHETO BPEMEHU HE HMMEJIOCH.
Takue OCHOBAHHS MOSBUJIHCH ONMarojapst Skcrepumenty Mrammpa u ap.°, B koTopoM Obimu
M3MEPEHBI CEYCHMSI PaJUAallMOHHOIO 3aXBaTa Ha MIUPOKHUX CIEKTPax CO CPEIHUMU DHEPTUAMU
20, 40, 60 u 280 x»B. M3 Buma KpuBOH, MMOKAa3aHHOW Ha TpadmuKe, SCHO, YTO 3TO Pe3yJIbTaT
KaueCTBEHHOW OLICHKM, HAIpPaBJICHHOW Ha OINMCAaHUE JKCIEPUMEHTAIbHBIX [aHHBIX, a HE
pe3ynbTaT MOJIEIBHOIO pacuera.

HecMmotpss Ha 3TO, yuuThIBasg OTPOMHOE pa3jivyuue B INPUHATBHIX CEYCHMSIX 3axBaTa
OBICTPBIX HEUTPOHOB U BhIsABIEHUE B orleHke JENDL-3.3 onpenenstomieil poiau MOriaoueHuUs
HEUTPOHOB ¢ opOuTalbHBIM MOMeHTOM I=1, menecooOpa3no mpuniate B POCOOH/] xon
CEYECHUS 3aXBaTa U3 3TOU OLICHKH.
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Pucynok 2. CeueHne paanalimOHHOTO 3aXBaTa 150

3.3. IloaHOE ceueHne

Ha cepun pucyHkoB 3 3HaueHHsl IOJHOTO CEYEHHMS B O0JACTH HHU3KOJIEkKaIUX
pe3oHaHcoB (HWke 2.5 M»3B), mpuHSATBIE B pacCMaTpUBAacMbIX OLIEHKAX, CPaBHHUBAIOTCS C
9KCHEPUMEHTAIbHBIMY JJAHHBIMU. B 3TOM MHTepBasie CTPYKTypa CEUCHHMH OIpelensercs s-
pe3zonancoM mpu 2350 k3B, KOTOpBI B pe3yibraTre MHTEPPEPEHUUU C MOTEHIMAIHHBIM
paccesHUEeM IpUBEN K INIyOOKOM U IIMPOKOMY MUHUMYMY B IIOJHOM CEYEHUH, YETHIPbMS p-
pe3onancamu mipu 434 , 1310, 1830 u 1910 k3B, nByms d-pezonancamu pu 1000 u 1830 k3B
u aByms f-pezonancamu nipu 1650 u 1690 xk»B. Onenennsie ganasie ENDF/B-VII JENDL-
33 B OTOH 0ONAacTH YJOBJIETBOPUTEIBHO COTJACYIOTCS MEXAy Co0OH U ¢
9KCHEPUMEHTAIBHBIMU JAHHBIMU CO CIIEIYIOUMMH UCKIFOUEHUSIMMU:

a)  cnabwii pesonanc npu 1690 k3B B JENDL-3.3 orcyrcrByer, a B ENDF/B-VII on
BBIPAKEH clladee, 4eM ATOo clieayeT u3 JaHHbIx Fouler-73;

6 M.Igashira et al, J,AJ,441,(L),89,199510; EXFOR Subent 22356. 1995.



0) ceyeHue B wuHTeppeHmuoHHoM muHUMymMe B JENDL-3.3, paBHoe 0.159 06apna,
CYIIECTBEHHO TIpeBbIlIaeT 3HadyeHue, mnpuHsitoe B ENDF/B-VII (0.111 6apua) u
pe3yIbTaThl CIICIIHATIBHBIX U3MEPEHUN CEYCHUN B MUHUMYME (CM. pHC.3T):

Kalina-73 — 0.097+0.009 GapH;
Johnson-80-0.111+0.0026apH;
Larson-80 — 0.133+0.017 6apH.

YuureBas, YTO 3HAUYCHUE CEUCHUS B MHHHMYME ONPEICISIIONIMM 00pa3om
CKa3bIBa€TCS Ha MPOHUKAIOIIYI0 CHOCOOHOCTh BOJOPOACOACPKAIIMX MAaTepHaloB, U, B
YaCTHOCTH, BOJbI, 3aBbilieHHe 3Toro ceueHus B JENDL-3.3 mpencraBisieTcst cepbe3HBIM
HEJOCTAaTKOM 3TOH OIEHKH.
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Pucynok 3a. Ilomnoe ceuenne O-16 no 600 xk3B.
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Pucynox 36. [TonHoe ceuenune O-16 ot 0.5 mo 1.5 MaB.
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Pucynok 38. [lonnoe ceuenne O-16 ot 1.5 g0 2.0 M»1B.
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Pucynok 3r. [lonnoe ceuenue O-16 ot 2.0 1o 2.5 MaB.

Ha puc.4 oueHenHble JaHHbIE CPAaBHUBAIOTCS C pe3yJIbTaTaMU U3MEPEHUN B 00JaCTH
2.5 — 7.5 3B, copepxarieii OONBIIOE YHCIO PE30HAHCOB, B TOM YHCIIe BechMa y3KuX. J[is
TOr0, YTOOBI MOKHO OBUIO BUJETh JAHHBIE B OKPECTHOCTH 3THUX y3KHUX PE30HAHCOB Ha CEPUSIX
PUCYHKOB 5 M 6 DKCIIEPUMEHTAIBHBIE M OLICHCHHBIC JAHHBIE IPEJCTABIECHBI C BBICOKUM
SHEPreTHYECKUM paspernieHueM. Ha rmocnenHux pucyHkax pe3ynbTaThl OLEHKH, IPUHATOW B
ENDEF/B-VII.0, coBnagaromue ¢ pe3yiabTaToM HpeablayIeii OLleHKH, HE PUBOASITCS.



6.0E+00

5.0E+00 -

40E+00 & -~ - - -~

2.0E+00 4

MonHoe cevyeHune, GapH

1.0E+00

3.0E+00 | - il

= ENDF/B-VII.0
——— ENDF/B-V1.8
—— JENDL-3.3
Schrack-72
Perey-72
Cierjacks-68
———— Cierjacks-80
& X Fowler-73
Schrack-72
Larsen-80

s o

0.0E+00

2.5E+06 3.0E+06

3.5E+06 4.0E+06

OHeprua, 3B

4.5

E+06 5.0E+06
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Pucynok 5a. ITonnoe ceuenune O-16.

Pucynoxk 56. Ilonnoe ceuenne O-16.
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Pucynok 6a. [Tonnoe ceuenue O-16.

Pucynok 66. ITonnoe ceuenne O-16.
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Pucynok 68. IlonHoe ceuenne O-16.

OTtmeTnM, 9YTO B 3aroJIOBOYHON cekuuu oleHku, npuHsaTod B ENDF/B-VII,
YTBEPKIAAETCsI, UYTO TOJHOE cedeHwe Hmwke 3.4 M»dB onenHuBamoch mnytem moadopa
napaMeTpoB R-(yHKIIHH 110 COBOKYITHOCTb JAHHBIX, EPEUHCIECHHBIX B pabote Kapo’, Torma
Kak B uHTepBasie oT 3.4 nmo 6.25 M»hB wucnonb3oBanack R-maTpuunas mapaMmerpu3anus
IKCIIEPUMEHTAIbHBIX JAaHHBIX, BbINOJHEHHAs B JIoc-Anamoce (B muHTEpBaie mupuHoi 60 k3B
okosio 3.4 M»B stu onenku Obuin cmuthbl). [Ipu Gosee BBICOKMX 3HEPrusix BCE CEUCHHS
OLICHUBAJIUCh HA OCHOBE KOMOWHAIIMM aHaliu3a COBOKYMHOCTH JKCIIEPHUMEHTAIbHBIX U
pacueTHbIX JaHHbIX. CpaBHEHHME JTaHHBIX, OJJHAKO, MOKA3bIBAET, YTO OLICHEHHbIC JAAHHBIE IO

" E. Caro, "O16 Neutron Cross Section Evaluation", Proceedings of the International Conference on the Physics

Pucynok 6r. Ilonnoe ceuenune O-16.

of Nuclear Science and Technology, Long Island, N.Y., Oct.5-8, 1998




MoJITHOMY cedeHuto B (aitnax, BkimodeHHBIX B ENDF/B-VI.0 u 8 ENDF/B-VII auxe 7.6 MaB
COBEPLIEHHO UACHTUYHBI.

B JENDL-3.3 ucnonb30BaHbl pe3yiabTaThl R-MaTpuyHOro aHaau3a, BHIIIOJIHEHHOTO B
2001 r. IlIu6ara cnenuanbHO ISt STONH OUOINOTEKH.

Cepus pUCYHKOB 5 moka3bIBaeT, uTo Hiwke 3.4 MaB B onenke, npunsaToit B ENDF/B-
VII, nposBisieTcss HECKOJBKO y3KUX PE30HAHCOB, OTCYTCTBYIOMIMX B oueHke [llmbarta. 310
CBUJIETEJILCTBYET 00 MCIOIb30BAaHUM JIOMOJHUTEIBHOTO SKCIIEPUMEHTAIBHOIO MaTepHaa, He
BKItoueHHOro B 06a3y aanHeIXx EXFOR u He yunteiBatomerocs I1lnbata. Takum o6pazom npu
sHeprusix Huxe 3.4 M»dB omenka, mnpunaras B ENDF/B-VII, umeer oueBumHbIe
npeumyiiectBa nepen ouenkor [llubGata. Opnako B mHTepBane oT 3.4 mo 6.5 M»sB, rne
NpUHATA [apaMeTpu3alMs CEeYeHui, BbINOJHEHHass B Jloc-Anamoce, IOJIHOE CEYEHHUE,
nonydyeHHoe lllnbara 3HaYMTENBHO JIydllle COOTBETCTBYET JETAIbHBIM 3KCIEPUMEHTAIBHBIM
naHHbIM Cepusikca, nonydeHHbIM B 1980 1., T.€. mocie BBINONIHEHNs OLeHKH XelnoM, Uenom
u Surom. Cepus pUCYHKOB 6 mOKa3bIBaeT, uTto B oOmactu oT 3.4 mo 6.5 M»1B y3kue
pe3onaHchl B oneHke lllnbara MHOTO Jydiie COOTBETCTBYIOT dKCepuMeHTy Cepusikca, uemM
Oonee paHHsAA OLEHKa, BbIMoMHEHHas B Jloc-Anamoce. B 3Toif 00nacTu NMpHUHATH OLIEHKY
[Iubara 6pu10 OB TIENIECO00pa3Ho. OHAKO, CIIEAyeT UMETh B BUIY, YTO B PACCMaTPUBAEMOM
SHEpPreTU4ecKOM MHTEpBajie 3aMETHBIN BKJIA/ B ITOJHOE CEUEHHE 00YCIIOBIIEH peakuueil (n,o),
pEe30HaHCHAsl CTPYKTypa KOTOPOM [I0JKHA COOTBETCTBOBATh CTPYKTYpE IOJHOTO CEYEHHS.
Bonpoc 00 3Tom cooTBeTcTBUM OyAET 00CYXk/1eH HUXKe B pa3zaene 3.4.

Ha Puc.7 obcyxnaemble OLlEHEHHbBIE JaHHBIE CPABHUBAIOTCS € 3KCIEPUMEHTAIbHBIMU
pesyabTataMu B oOnacTH 3Hepruil Beimie 6.5 MaB. O0e oLleHKH MPEeKpacHO COrIacyroTcs C
SKCMIEPHUMEHTAMH MOCIEIHAX JIET", ¥ MPAKTHIECKH COBIAAIOT APYT ¢ ApyroM (cm. puc. 8). B
9TOM 00JACTH MOXKET OBITh MIPUHATA JH00as U3 OLEHOK.
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Pucynok 7. CpaBHEHHE OIIEHEHHBIX MOJIHBIX ceueHui O-16
C OKCIIEpUMEHTAJIbHBIMU JIaHHBIMH BblIIE 6.5 M»3B.

8 Muk npu 8.61 M»aB, BunHbI B nanHbIX Cierjacs-80, sSBISETCS CICICTBHEM OITHOKH B 3HAYCHUH CEUYCHUS,
3aneceHHOM B EXFOR mipu 301 3HEprUN.
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Pucynok 8. CpaBHeHME OIIECHEHHBIX MOJIHBIX ceueHuid O-16.

3.4. Ceuenne peaxknuii (n.0) 1 (n,n’a)

Peakuust (n,0) obnamaer caMbIM HU3KUM IOPOTOM CpPEAM BCEX PEAKIMH HEyNpyTHUx
IpoIecCcOB (HE CUUTas PaJMallMOHHOIO 3aXBaTa) M MMEHHO IOITOMY OHAa paccMaTpUBaeTcs
panbie npyrux. Ha puc.9 nonnsie ceuenus npunsteie B onenkax ENDF/B-VII u JENDL-3.3,
CpaBHHUBAeTCA C ceueHUsMHU peakiuu (n,o). Kak BuaHO, CTpyKTypa cedeHus peakiuu (n,o) B
orneake ENDF/B-VII xoppenupyer co cTpyKTypoi TIOJTHOTO CEYCHHMS, YTO U JIOJDKHO OBITh.

3aMeTHM, YTO Ce4YeHHue peakuuu (n,o) B npeaBapuTenbHo npuHsaTol Bepcun ENDF/B-
VIL.b2 paccMarpuBasioch Kak CyMMa peaklWid, B Pe3yJbTaTe KOTOPBIX SAPO-TIPOTYKT Bc
OCTaeTCsi B OCHOBHOM COCTOSIHMH, B TIEPBOM (E"=3.0894 M>5B), BoO BTOPOM (E'=3.684 M>B)
WIA B TPETHEM BO30YXKJICHHOM COCTOSIHUU (E*=3.8538M3B). Ceuenne peakmun °O(n,0)"*C’
oT nopora 110 6.2 MaB onenuBanock Ha 0CHOBE R-MaTpu4HOro aHajnsa, ONUparOLIEMCs Ha
J@HHBIC II0 TOJHOMY CCYCHHIO M [0 CEYeHHMIO 0bparHOil peakmuu ~C(a,n) °0’. Bemme 6.2
M5B oneHka Takke BBINOJHSUIACH HAa OCHOBE R-MaTpU4yHOro, OJHAKO, BBHINOJIHEHHOIO
HE3aBUCHMO U onuparomerocss Ha npaHHele Dundy-68 (cM. puc.9), yMHOXKEHHBIE Ha
ko3 duuument 1.5 mud cornacoBaHus ¢ pe3yjbTaTaMH aHAJIN3a, BBIIOJHEHHOrO Ipu Oosee
am3kux sHepruax. Cedennms peakmmii O(n,a)°C' | 'O(n,a)”C* n '°O(n,a)*C’ 6Gbun
IIOJly4E€Hbl HA OCHOBE pe3yJbTaToB u3MepeHui HenbcoHa m MwumanoHa , H3ydaBIIMX
peaxmmo '°O(n,0 y), n mannex '’ 0 cTpykType yposmeii C.

B oxonuatensHo# penakuuu nepBoit Bepcun — ENDF/B-VIL.0 — ceuenne peakuuu (n,
o) TepecMoTpeHo: Hmke 8.9 M»aB mpexHsis onenka nmonmwxkeHa Ha 32%. COOTBETCTBEHHO
INOHM)KEHO M TIOJHOE CEeYEeHHEe peakuuu (n,0), a CEeYeHHe YHPYroro paccessHus —
COOTBETCTBEHHO yBEJIMYEHO.

Crpykrypa ceueHus peakuuu (n,o), npunsroro B JENDL-3.3, BelpaxxeHa MeHee
4yeTKo. Ba)kHO OTMETUTh, UYTO €CIIM NPUHATH IOJIHOE CEUYEHUE B COOTBETCTBUHU C OLIEHKOMN
JENDL-3.3, To KOppensiuusi pe30HaHCHBIX CTPYKTYp IOJHOIO CEYEHHS U CEUEHHS PEaKLUu
(n,0) OKa)KeTCsl HApPYIIEHHOH, MpPUYEM €CIM JUIsl 3TOM pEeaKUUH NPUHATH TAaKKE OLEHKY
JENDL-3.3, To cMelieHusI pe30HaHCHBIX MUKOB OKaXkeTcs eme OonpimM. Tak mpu mepexose
or ENDF/B-VII x JENDL-3.3 pe3onanc B mosHoM ceueHun mnpu 4.533 M»aB nepememnaercst

? R.O. Nelson and A. Michaudon, Los Alamos report LA-UR-99- 4170 (1999).
'F. Ajzenberg-Selove, Nucl.Phys. A523, 1 (1991)
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Ha 4.528 MbB (cMm. puc.60), a pe3oHaHC B CEUEHWH pEaKIuu (n,0) TEepeMeNIaeTcs B
MPOTHUBOIIOJIOKHOM HarpaBieHun — ot 4.533 M»B Ha 4.550 M»5B; pe3onanc B MOJHOM
ceyenuu npu 4.638 MaB nepememaercs Ha 4.630 MaB (cMm. puc. 6B), a pe30HaHC B CEYCHUHN
peakuuu (n,0) nepemeraercs 4.650 MaB.

B oatux ychoBusix BeiOOp onenku I[lubata s 6mbmmorekn POCDOOH]]
MPEJICTaBISIETCS HEleIeco00pa3HbIM HU JIJISl TIOJTHOTO CEYCHUs, HH, TeM OoJiee, IS CeUeHUS
peakmuu (n,o).

Ha puc. 10 oueHeHHble AaHHBIE TO CEUYEHHUIO peakUUU (n,0)) CPAaBHUBAIOTCA C
SKCTICPUMEHTAILHBIMU B 00J1aCTH SHEpTHid HIbke 6 M»B, a Ha puc. 11 — BpIle 3Toi YHEPrum.
Ha nocneanem pucyHke MpUBEACHBI TAK)Ke OIICHEHHBIE TAHHBIE MO peakuuu (n, n o).
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[ [
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Pucynox 9. CpaBHeHHE OLIEHEHHBIX TAHHBIX 10 TTOJTHOMY CEYEHUIO
Y CEYEHUIO peakluu (n,o).
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Pucynok 10. Ceuenne peakiuu (n,o)
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Pucynok 11. Ceuenus peakuuii (n,0) u (n,n’a).

Kak BunHo u3 puc. 10, Mexay SKCHepUMEHTAIbHBIMU JTaHHBIMH U pPE3yJbTaTaMH
IIOCJICIHEH OLEHKM IpU JHEprusx Hmwxke 5.5 MbsB umeercsa npuemiiemoe cornacue. Ilpu
sHeprusax Bbimie 14 MbsB pacxoxIeHuss MeXIy OLECHEHHBIMH M SKCIEPUMEHTaIbHBIMU
JTAHHBIMU MEHSIOT 3HaK U MPOTPECCUBHO YBENIMUMBAIOTCsA. [IpUunHa 3TOro A0CTaTOYHO SICHA!
B DKCIIEPUMEHTaX PErUCTPUPOBAINCH alib(a-4acTUIlbl, UCIyCKaeMble MPU B3aUMOJCHCTBUI
HEUTPOHOB C KHUCIOPOJOM, U peakiuu (n,a) u (n,n’c) He paznuyanuch. CedeHHe peakiuu
(n,n’c) 8 ENDF/B-VII onenuBanocs mo mporpamme GNASH'' ¢ moxromkoii cymmapHOro
cedyeHud noj AaHHble Bormann-63. M3 puc. 11 BUIHO, 4TO CyMMa OIICHEHHBIX CEUEHUI
peakmuii (n,o) U (n,n’0) mpu ucnoiab3oBanuu AaHHBIX ENDF/B-VII ynosmeTrBoputenbHO
COIJlacyeTcsi C 3TUM JIKCIEPUMEHTOM, HE IPOTHMBOpPEYAIlMM U AaHHBIM Leroux-68. Drtoro
HENb3sl CKa3aTh O JaHHbIX, NPUHATBIX B JENDL-3.3, 4r0 CIyXUT JONOJHHUTEIBHBIM
apryMeHToM B moib3y BbIOOpa it O6ubmuoreku POCOOH]] oueHeHHBIX NaHHBIX HX
ENDEF/B-VIIL.

Brimte ormeuanocs, uro monHoe cedenne B onenkax ENDF/B-VII u ENDF/B-VI
Hke 7.6 MaB coBmagator. Ha puc. 10 u 11 mpuBeaeHsI OIIEHEHHBIE CEUEHUS PEaKIuu (n,0)
U3 3TuX 6uOIMoTek. BUIHO, YTO XOTS 3TH ceueHUs U OMU3KU OHU OTHIOAb HE MICHTUYHBI U
npu dHEPrusx Hmwke 7.6 MbdB, 4ro cBHmeTensCcTByeT 00 OMpeneeHHOW HE3aBUCUMOCTH
paccMaTpUBaeMBbIX OLICHOK.

3.5 Ceuenus peakuuii (n,p) u (n,np)
Ouenennsle  ceueHuss peakuuu (n,p) Ha  puc. 12 cpaBHUBaKTCA C
9KCHEPUMEHTAIbHBIMU JaHHBIMU. TaM ke MpHUBECHbI OLICHEHHbIE CEUEHMsI peakiuu (n,n’p).

" Tporpamma GNASH paccuuThiBaeT XapaKTEpPUCTUKH HEHTPOHHBIX B3aHMOEHCTBHIT IT0 Mozenu Xay3epa-
®embaxa ¢ y4eTOM MPeIpaBHOBECHBIX IPOLIECCOB.
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Pucynok 12. Ceuenue peakiuu (n,p).

st mepBoii u3 3tux peaknmii onenka ENDF/B-VII BeimonHeHa Ha OCHOBE pacdeToB
mo mporpamme GNASH, ommparomuxcsi Ha SKCIEPHMEHTAIbHBIC MAHHBIE® M0 CEUECHHIO
peakmuu (n,py). Ha ocHOBe cxembl ypoBHel '°N, pEKOMEHIOBaHHOH B pabore 9,
YUUTBHIBAIUCh KaHaibl OOpa30BaHUs SApa-MPOJAYKTa B OCHOBHOM M TpeX BO30YXKIEHHBIX
cocrosHusIX ( ¢ sHeprusmu 0.1201 M»B, 0.2970 M»sB u 0.3975 M»sB). Ilpu stom
paccunTanubie cedenns peakumii °O(n,p) *N° i '°0(n,p)'*N' Gbimn moHmKeHB! IPUMEPHO HA
30% ns coraacoBaHUs C AKCIIEPUMEHTAIbHBIMU pe3yjibTaTaMU. ECTeCTBEHHO, YUUTHIBAIHUCH
U SKCIIepUMEHTallbHble Ha pHc.12. SImoHCKas oOleHKa, OYEeBUIHO, OCHOBAaHAa TOJIBKO Ha
MOCJIETHUX IKCTIEPUMEHTAIBHBIX TAHHBIX.

B POC®OH/] pemeno npunsatsk oueHky ENDF/B-VII.

3.6. Ceuenue HEYIPYIOro paccessHus.

Ha puc. 13 cymMmapHoe cedeHHE HEYNpPYroro pacCcesiHus CpaBHUBAETCS C
MMEIOIIMMUCS HEMHOTMMH JKCIIEPUMEHTAJIBHBIMU JaHHBIMU. 1louTn BCe 3TH NaHHBIE JeXaT
CYILLIECTBEHHO HMKE PE3YJIbTaTOB COBPEMEHHBIX OLICHOK. VICKIIIOUEHnE COCTaBIIsAET Pe3yJIbTaT
Konnepa, nomyuennsiii eme B 1953 r. ¢ ucnonb3oBaHueM Kamepsl Bunbcona. B atom
9KCHEPUMEHTE aKThl YIPYIOro paccesHus OTIMYAIUCh OT HEYNPYroro mo OoJbLIel ATUHE
TPEKOB sAJ€p OTHAa4d, a pPEAKUUU C BBUIETOM 3apsDKCHHBIX YACTHI OTIMYAINACH [0
oOpa3yeMbIM UMM BMJIKaMH M3 JByX TpeKoB. IlorpemHocts 3TOro HMHTEPECHOTO
DKCIIEPUMEHTA, K COXKAJICHUIO, HE YKa3bIBACTCA.

B npakTuuecku Hambonee 3HaUMMOMN o0sacTu sHepruit Hike 8§ MaB, Bce olleHeHHbIe
JaHHble OJM3KU JIpYT K ApYTY; Jajiee pacXoKJIEHUs BO3pacTaroT, a Bbimie 12 M»aB onenka,
npusaras B JENDL-3.3, uzner cyiecTBEeHHO HUXKE TOrO, YTO IPUHUMAJIOCh U IPUHUMAETCS B
¢aitnax oueHenHbix naHHBIX ENDF/B. IlockonbKy BBIOOp OLIGHKH TIOJHOTO CEYEHUS WU
cedyeHusa peakuuu (n,0) yxe caenan B monb3ly ENDF/B-VII, mbl, oTMeuas umeronuecs
PacXOKJEHUS B OLIEHKAX W IIPOTUBOPEYMS MEXKIY HUMHU U HKCIIEPUMEHTAIbHBIMU JTaHHBIMU,
HE CYMTAEM, YTO 3TH HECOOTBETCTBHS MOTYT MOBJIHATH Ha CIICIAHHBIN BBIOOD.
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Pucynok 13. Ceuenue Heynpyroro paccesiHus.

CymmapHoe ceueHue Heympyroro paccesHust B oueHke ENDF/B-VII npeacraieno
KAaK CyMMa CeueHHil BO3OYKICHWS CEMH HCKPETHBIX ypOBHeH 'CO u BO3OYXKICHHS
KOHTHHYyMa ypOBHEH, koTopoe HauuHaeTcss ¢ 9.585 M»sB. Huxe 3Toil 3Heprum nexut 5
YpOBHEH B030YyXJeHus Kuciaopoaa c¢ sHeprusimu 6.0494 M»oB, 6.1299 M»sB, 6.9171 M»sB,
7.1169 M5B u 8.8719 M»aB; BbIiiie, T.€. B 00J1aCTH KOHTHHYYMa, BBIJEIICHO €Ille Ba YPOBHS C
sueprusmu 10.957 MaB u 11.08 M»B. Bo30yxknenue ypoBHe# ¢ sneprusmu 9.585 M»1B,
9.6444 M5B u 10.356 M»B npu Heynpyrom paccessHUM HE YUUTHIBAETCs, T.K. BO3OYKIEHHUE C
9THX YPOBHEH CHHUMAETCS MPEUMYIIECTBEHHO IIyTEM HCITyCKaHUS adb(a-4acTull. IDTH ypPOBHH
yuTeHbl B ceuyeHHH peakiuu (n,n’c). CeueHus Bo30yxJeHUs ypoBHEH ¢ sHeprusmu 6.1299
M5B, 6.9171 MaB u 7.1169 M5B ouenuBanoch no JaHHBIM O ramMma-iydyax, MUCIyCKaeMbIX
IpH TIEPeX0Jax B OCHOBHOE COCTOSIHHE HA OCHOBE pe3ynbraroB Hembcoma u Mumagona®,
U3MEPSBUIMX CIEKTPbl raMMa-KBaHTOB IMOJA 22-Ms yrjlaMd B IIMPOKOM JIMANa3oHE SHEPruil
HeiTpoHoB. CedeHust BO30yXkJIeHHUs Oojiee BBICOKOJIEKAIUX YPOBHEH OLIEHUBAIOCH IO
JTAHHBIM TOM ke pabOThI 00 UCIYCKaHWH KBAaHTOB C 3Hepruei 2.742 M»aB (yposens 8.8719
Mb5B), 3.839 maB (yposens 10.957 MaB) u 4.950 M»aB (yposens 11.080 MaB). BepositHocTn
UCIyCKaHMsI Ha3BaHHBIX I'aMMAa-KBaHTOB IPU CHITUM BO30Y)KIEHUS C yKa3aHHBIX ypOBHEH
OTIPE/ICTISUTHCE 110 CXeMe yPOBHEit 13 PabOThI .

Ceuenne c BO30YXKICHHEM KOHTHHYyMa YpPOBHEH, PAacCCUMTaHHOE IO IpOorpamme
GNASH, KOPPEKTUPOBAJIOCh COIVIACOBAHHO C KOPPEKTUPOBKOM CEUYEHHUs] YHPYroro
paccestHus.

3ameTuM, uTo B (pailyie OmEHEHHBIX MaHHBIX, npuHATOM B JENDL-3.3, Heympyroe
paccesiHue MPeJICTaBICHO CeUYeHUAMHU Bo30yxaeHus 27 ypoBHeH ¢ sHeprusimu a0 14.4 M»B,
HayMHas C KOTOpOH BO30ykmaercs KOHTHHYyM ypoBHeu. B ¢aitne manueix ENDF/B-VI,
ucrosnb3yeMoM u B oubmuoreke @OHJI-2.2, Heynpyroe paccessHue NpeACTaBICHO CEYCHUSIMU
BO30yx1eHHE 38 ypoBHEH C SHEPrusiMu Bo30ykaeHus 10 18.55 MaB. B oboux ciyvasx mpu
HEYIIPYyrOM  pacCesHUM YYHUTHIBaeTCs BO30YXKICHHWE HA3BaHHBIX BBIIIE  YPOBHEM,
pacmajarmoIuxcs Ha CaMOM Jielne IyTeM HclyckaHus anb(a wactul. Pasnnunoe
IPEJCTaBICHUE HEYNpPYyroro paccesHus mpu dHeprusx Beime 10 MdB npusBogur k
HEKOTOPOMY PA3JIMYHUIO B CIIEKTPAX HEYIPYTOro pacCEsIHHbIX HEMTPOHOB. SICHO, UTO BIUsHUE
3TOr0 pa3iuyMsi HECPAaBHEHHO MEHBIIE, YEM BIUSHUE DPa3IMuusi B CYMMapHOM CEUEHUU
HEYIIPYroro paccesHus. MeHee nogpoOHOE ONMCaHUE HEYIPYTroro paccesHusl BO30yXICHUEM
JUCKPETHBIX YPOBHEH, Ha Halll B3IJISA, HE MOXKET CIYXXUTb OCHOBaHMEM sl OTKa3a OT
Bb10Opa ornieHk ENDF/B-VII B monb3y npyrux oneHok.
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3.7. Peaknuu (n,2n), (n.n’3a), (n.t) u (n.2a)

Bce aTu peakuuu MMEIOT BBICOKME MOPOTH M HU3KHE ceueHus aaxe npu 20 MsB. B
MPAKTHYECKUX TMPHIOKECHUSAX OHH HE UIPaAlOT CKOJIbKO-HUOYIb 3aMeTHOW pomnu. Jluiib
peakuus (n,t) paccMaTpuBaeTCsl MOPOH C HIKOJOTMYECKOM TOYKU 3pEHHs] KaK HCTOUYHUK
tputud. CeueHus Bcex 3TuX peakuuii B POCDOHJI, ecTrecTBEHHO, NPUHUMAIOTCS B
cooTBeTCTBUU ¢ oreHKoH, npuHsaTtoir B ENDF/B-VII. 3ametum, uto B (haiisie OlEHEHHBIX
nmaHHbelx w3 JENDL-3.3 nmaHHBIX O CEYEHHAX TpeX IMOCICTHUX peakliuid BOoOOIIe He
COJIEPKUTCSL.

Ha puc. 14 npuHuMaemble ceYeHUsI PacCMaTPUBAEMBIX PEAKIMI CPABHUBAIOTCS C
UMEIOIIUMHUCS CKYAHBIMH SKCIIEPUMEHTATBHBIMH JIAHHBIMU.
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5.00E-01 4+ - - — — - —— — — —

0.00E+00 —
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Pucynok 14. Ouenennsle ceueHus peakuuii (n,2n), (n,n’3a), (n,t) u (n,2a) u
HKCIIEpUMEHTANIbHbIEC JaHHbIE JUI NEPBOIl U3 HUX

Ceuenune peakuuu (n,2n), paccuutanHoe no mnporpamme GNASH, OblI0 MOHMXKEHO
npumepHo Ha 30% pans cornacoBaHusi ¢ nanHbiMd bpua. Ilo mporpamme GNASH
paccuuThiBasics U xon cedeHuil (n,n’3a) u (n,20). CedyeHwe mMepBOMl M3 HUX 3aTeM
KOPPEKTHPOBAJIOCH JIJISl COTJIACOBAHUS C AKCIIEPUMEHTAIbHBIMU JaHHBIMU, UMEIOIIUMHUCS TIPU
sHeprusx 28 — 30 M»B.

Uro kacaercs peakuuu (n,t), TO €€ HEOKUIAHHOE HHEPreTHUECKOE IIOBEICHUE
00yCIJIOBJIEHO TE€M, YTO OIEHKa 3TOr0 CEUEHHUs OINupajach Ha HE OIMyOJMKOBAaHHBIA IOKa
skcniepuMeHT Henbcona u Mumazona®, U3MEpSABIIMMU ceueHue peakuuu (n,t y). Ceuenue
9TOW peakluu SBISETCS CYMMON CEUeHMI KaHaJIOB, BEAYUINX K 00pa30BaHUIO SApa-TPOAYyKTa
B OCHOBHOM COCTOSIHI/II/I,16O(n,t)14CO, B 8 BO30YXICHHBIX COCTOSHHSX C DJHEPTUSIMH
B30y kaeHust E*=2.3128 M»aB, 3.9481 M5B, 4.9151 M»B, 5.1059 M5B, 5.6914 M»sB, 6.2035
M5B, 6.4735 MsB u 7.0291 M»sB u B KoHTHHYyMe 0ojiee BBICOKOJIEKAIIUX COCTOSHUM.
DOHEpruM ypoBHEH e MPUHSATHL B COOTBETCTBUU C OIEHKOM pa60T519. NmenHo Ha ocHOBe
JTOW CXEMBbl YPOBHEW M IPOU3BOAWICA aHanu3 AaHHbIX HenbcoHa M Mumonona®. Hike
mopora peakiun °O(n,ty) ceuenme °O(n,t)'*C" omeHnBamOCH Ha OCHOBE pPAacUeTOB IO
nporpaMmMe GNASH, ¢ nepeHOpMHpPOBKON [UIsl CHIMBKM C pe3yibratamu HenbcoHa M
Miumrosona® mpu Gosree BBICOKHX SHEPIHSX.
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3aMeTUM, YTO M3 JPYIMX JOCTYIHBIX OHOIMOTEK IaHHBIE O CEYEHHM PEaKIHUU
160(n,t)14C conepxarca tonbko B CENDL u ADL-3. B nepBoif U3 HHX B MHTEpBaJiEe OT
nopora 70 20 M»B cedyenune HapactaeT miaBHo, HO ipu 20M»sB nocturaer 14 mummbapH,
YTO Ha MOPSIOK MpeBbimaeT 3HaueHue, oneaenHoe B ENDF/B-VIIL. B ADL-3 ceuenue Taxxe
HapacTaeT 1iaBHO, HO mpu 20 M»B mocturaer 158 mumbapH, T.e. TMPEBBINIAECT OICHKY
ENDF/B-VII na nBa mopsaka. IlonarHo, uto mns Oubmmoreku POCDOOHJ] nns Bcex
paccMaTpuBaeMbIX peakiuii Beiopana orenka ENDF/B-VI.

3.8. CeueHne ynpyroro paccesinus.

[TockonbKy ceueHue paauallMOHHOIO 3axBaTa YPE3BbIYAITHO Maylo, CEYEHHUE YNPYroro
paccesHUs HIDKE Iopora peakuuu (n,o) MpakKTUYECKH TOYHO COBIMAJAET C MOJIHBIM CEYEHUEM.
[Ipn Oonee BBICOKMX BSHEPrUsiX CEUEHHE YIPYTrOro paccesHUsl OLEHUBAJIOCh IO PAa3HOCTU
MEX/y MOJIHBIM CEYEHHEM M CyMMapHbIM C€YEHUEM Heynpyrux BzaumopaencTsuil. [Ipu stom,
OJIHAKO, CleAyeT IMOMHUTh, YTO CEYEHHMs] HEYyNpyroro paccesHus U peakuuud (n,2n)
OLIEHUBAJINCH C OIVIAZKOW Ha CEUYEHHE yNPYroro paccesHus, KoTopoe OyneT moiyyaTbes npu
BBIYUTAHUU: TPEOOBAIOCH, YTOOBI OHO HE IPOTHBOPEUHIIO PE3YIIbTaTaM IKCIIEPHMEHTAILHOTO
ornpeneneHus 3Toro cedeHuss. Ha puc. 15, rne oleHeHHbIE CEUYEHUs YNPYroro paccesHus
CPaBHMBAIOTCS C HKCIIEPUMEHTAJIbHBIMU JAHTHBIMH, BUAHO, YTO 3T 1€ OblJIa JOCTUTHYTa U
B ENDF/B-VII u JENDL-3.

g
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! ! ! ! ! ! | | | | | | | | | | | 7JENDL-33
: : : : : “ m | | | | | | | | | | | B m 88
5000+ --d4--—=-+-——-—— e T | o Kimey-72 |4 | [ [ [ | + Doerker-
; ; o T O et
- ‘ ‘ oo (5 | 0L |
SHo s || Samll Lol o e
= T = | | | | | | | Lundberg-67
E bt ] [ [ R . * i
=3000 =2000 -4 —: : :
= | Lo
x | | |
2 [ [
@ | | |
© | |
| |
| X

1000

Sneprs, MaB neprus, MaB

a 0
Pucynok 15. Ceuenue ynpyroro paccesHus Huxe 5 MaB.

4. DHepro-yrioBble pacnpeieIeHus

4.1. Yupyroe paccesinue

AHU30TpOIIUS YIPYTroro paccesHusi B obiactu sHepruil Huxke 6.2 MsB B orenke,
npunsaToit B ENDF/B-VII, paccunteiBanack Ha OCHOBE MapaMeTPUIECKOTO OMMCAHUS JTaHHBIX
[0 MOJIHOMY CEUEHHIO M 10 aHM30TPOIUH paccesiHus, moiaydeHHelx 10 1980 r. (cMm. pazmen
3.3). Beimme 3TOM SHEpPruM, Kak CKa3aHO B 3arojOBOYHOMN CeKIMH (haiiyia, YHEPTeTUUECKHE
3aBUCUMOCTH KO3()(PUIIMEHTOB pa3MOKEHHUsT YIJIOBBIX paclpelesieHuil M0 MOJIMHOMaM
Jlexxanzipa mpOBOAMIIMCH OT PYKH YEPE3 HKCIEPUMEHTAIIbHBIE JaHHbIC, TOJTy4YeHHbIE 10 1989
r. C TeX IOp HOBBIX SKCIIEPUMEHTAIBHBIX JAHHBIX HE Iy OJINKOBAIOCH.
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JleTanu oOIeHKM YTJIOBBIX pacrpeaeneHuid mns daina, npuHstoro B JENDL-3.3, He
cooOmanuch. MI3BeCTHO Julllb, YTO OLICHKA BhINOJIHEHA B 1983 T.

CpaBHEHHE OLIGHEHHBIX JaHHBIX C OJKCIHEPUMEHTAIbHBIMH B CilIy4yae YIJIOBBIX
pacrpeielieHnii TpeACTaBIsIeT HE MPOCTYIO 3ajady. Ha puc. 16 cpaBHuBatoTCA
SHEPreTUYeCKHe TOBEICHUS BaXKHEHIIeH XapaKTepUCTHUKU aHU30TPONUU pPACCEIHUS —
CpEIHEro KOCUHYca yIJia paccesHus (B CUCTEME KOOPAUHAT IIEHTPa UHEPLIUU.

0.20
——— ENDF/B-VII
—— JBENDL-3.3

0.15

0.10

CpeaHuit KOCUHYC
o
=)
a

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
0.00 |
|
[

-0.05

-0.10 T T T T T T T
0.0E+00 2.0EH05 4.0E+05 6.0E+05 8.0Et05 1.0E+06 1.2E+06 14E+06 1.6E+06 1.8E+06  2.0E+06|

BHeprus. 3B

CpenHuii KOCUHYC

-0.10
2.00E+06 2.50E+06 3.00E+06 3.50E+06 4.00E+06 4.50E+06 5.00E+06 5.50E+06 6.00E+0§

BHeprus, 3B

0.30

0.25

o
N
o

CpenHuit KOCUHYC
o
@

0.05

6.0E+06 8.0E+06 1.0E+07 1.2E+07 1.4E+07 1.6E+07 1.8E+07 2.0E+07]

SHeprus, 3B

Pucynok 16. DHepreTnueckoe NOBEEHUE CPETHETO KOCUHYCA yTJla PaCcCEsIHUS.
Kak Bugno, B JENDL-3.3 sHepretrueckoe MoOBEICHUE CpeAHEro KocuHyca 10 2 MaB

BechbMa Onn3ko K npuHsaTomy B ENDF/B-VII, Ho npu 6osiee BBICOKMX 3HEPTUSiX OHO 3a/1aHO
ropasao MeHee moapooHo. 3 cpaBHEHHUs, JaHHBIX, MIPEACTABICHHBIX HA pUC. 16 ¢ TTOJHBIM
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CEUEHHEM, MPEACTaBICHHBIM B pazzaene 3.3, BUAHO, uTo 70 6 M»BB cTpykTypa cpemnero
KOCHHYyCa IIOJHOCTBIO COOTBETCTBYET CTPYKTYpE IOJIHOIO CEYEHMS, YTO MOATBEPIKIACT
yTBEPKIACHHE 00 OTHOBPEMEHHOMN OILIEHKE STUX BEJTUUMH.

Uro kacaercs BBICOKODHEPIreTUYECKOW 00JIacTH, TO 3/A€Ch MPEACTABISCTCS
1eJeCO00pa3HbIM  PAaCCMOTPETh COOTBETCTBHME OLIEHEHHBIX JAHHBIX OKCIEPUMEHTaM,

BBITNIOJIHEHHBIM B nlocaeaHue roasl. Ha puc. 17 npoBoauTces Takoe cpaBHEHUE JUIsl MHTEpBaja
6 — 8 M»aB.

6.369 MeV 7.18 MeV
0.45 ; ; ; e Boerker88 4.50E-01 T e Schreder-88
0.40 4. | | | 6.369 4.00E-01 -
0.35 | | ! 3.50E-01 -
B 3 : ********** : 3.00E-01 {- —
0.25 : é 2.50E-01
0.20 | 2.00E-01 -
0.15 | & 1.50E-01 -
o0.10 1.00E-01
o0.05 5.00E-02 -|
0.00 0.00E+00
o 20 40 60 80 100 120 140 160 180 o 20 40 60 80 100 120 140 160 180
Yron paccesinus, rpaa. Yron paccesnus, rpan.
7.512 MeV 7.50 MeV
0.35 3.50E-01

—e&— Boerker-88

3.00E-01

2.50E-01

s 2.00E-01 -

;E 1.50E-01

T
|
1.00E-01 - |
[
5.00E-02 - + L
| T
} 0.00E+00 . .
o 20 40 60 80 100 120 140 160 180 o 20 40 60 80 100 120 140 160 180
Yron paccesinus, rpan. Yron paccesinus, rpaa.
7.933 MeV 7.81 MeV
0.40 ‘ 4.50E-01
| —eo— Boerker-88
038 b _ A 7.933 4.00E-01 1

3.50E-01 4.
3.00E-01
E 2.50E-01 +

& 2.00E-01 +

1.50E-01 o

1.00E-01 +

5.00E-02

0.00E+00

Yron paccesihua, rpag. Yron paccesiHus, rpaa.

3.50E-01

——o— Schreder-88

3.00E-01 -

2.50E-01

E 2.00E-01 +

1.50E-01

1.00E-01

5.00E-02 -~

0.00E+00

Yron paccesHus, rpaa,.

Pucynok 17. CpaBuenue nuddepeHuanbHbIX CEYCHUH YIPYTOTro paccesHus
B uHTEpBaje 6 — 8 MaB
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Kak BunHo, B unrepBaie 6 — 8 M»B orieHeHHbIe ,Z[aHHBIeu, XOpOIIO COOTBETCTBYS

pe3synbrataM  bpokepa,
[Ipenepom.

CUCTCMATUYCCKU 3aHWIKAIOT PpacCcCCIHUC BIICPCA,

H3MEpEHHOe

Ha puc. 18a, 6 anajnornyHoe cpaBHEHHE MPOBOAUTCS B MHTEpBaie 9 — 12M»aB.

9.211 MeV

9.011 MeV
0.40 0.4 T
- Boerker-88 |
0.35 + 0.35 7'+ |
N .
0.30 4 — 03 & -*-d--

0.25 +
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0.2 4

|- - - -9.000
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0.40 -
E 0.30 1

é 0.20
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0.25
0.2

E' 0.15 4 0.15 4
0.10 + 0.1 4
0.05 0.05 1
0.00 T T T T T T T T (o] T T T T T T T T
(o] 20 40 60 80 100 120 140 160 180 (0] 20 40 60 80 100 120 140 160 180
Yron paccesinus, rpaa. Yron paccesiHus, rpag.
10.131 MeV 9.708 MeV
060 0.45 T 1 i i i 1
0‘47\7777777777%777777%777 ¢  Glendinning-82
0.50 - . | | 9.500
0.35 | |
| |
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0.15
0.1
0.10 -
0.05
0.00 . . T J . S o . . | . | } : }
0 20 40 60 80 100 120 140 160 180 o 20 40 60 80 100 120 140 160 180
Yron paccesiius, rpan. Yron paccesiHus, rpag.
10.163 MeV 10.697 MeV
. 0.5
0.60 | T T o  Boorker-88 : o  Glendinning-82
| | | i
e, ! | | 0.45 | 10.700
0.50 - | I
| |
| |
|
|

60 80 100 120

Yron paccesiHus, rpag.

140 160 180 (0]

80 100 120

60

Yron paccesiHus, rpaa.

Pucynok 18a. CpaBuenue auddepeHnnaibHbIX CeYeHUI YIPYToro pacCestHus

B uHTEepBane 9 — 12 MB

12 OHCHGHHBIG JaHHBIC IPUBOAATCA HE TOJIBKO JId SHEPruu, Omkaien K TOﬁ, npu KOTOpOﬁ MMpOBOAWINCH
HU3MEPEHNA, HO U U COCCAHNUX DHEPTETHICCKUX TOUYECK
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11.354 MeV 10.952 MeV

1.00 T T T =l 0.8 T T T T
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11.147 MeV
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| | | P
09+ -——q-——-fF-———-—————- q-- ¢ Glendinning-82| |
| 11.150

0.8

0 20 40 60 80 100 120 140 160 180

Yron paccesiHus, rpaa.

Pucynox 1806. CpaBHenue nuddepeHInaIbHBIX CEYCHUN YIIPYTOTO paccessHus
B uHTepBaie 9 — 12 MsB

Kak BuaHo, B paccmMaTpuBaeMOM HHTEpBaje pe3yibTaThl bpokepa mpekpacHo
coryiacyrorcs ¢ Oojee paHHUMHU AaHHBIMU [ JeHnuHHepa. OLeHeHHbIe JaHHbIE MPOXOISAT
NOCpPEIMHE MEXIy JTUMH BeCbMa OJIM3KMMM HAOOpaMu YTJIOBBIX paclpeAeieHuid. ITo
BIIOJIHE OIpaBiabIBaeT HeaoyueT naHHbixX [lpenepa B untepasie 6 —8 MaB.

Ha puc. 192,06 ouieHeHHbIe TaHHBIE CPABHUBAIOTCS C 3KCIIEPUMEHTAIBHBIMU TIPHU €Ile
0oJ1ee BEICOKHX DHEPTHUsX.

12.486 MeV

1.00 + Boerker-88 Glendinning-82

0.90 1- e T 12.486 u AN 12.486

0.80 + = B 12.000 H . - - - - 12.000

0.70 + e 12500 - “ **********
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E, 0.40 + e T T . N-—-""—-——7-—"~—~"—"f—-—"—-"7-—"~-"—-"—"——-——————-
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0.20 + S . - —t-———FF——4-———F——————— — — -

0.10 + N - ———————— I e e i e e ————————

0.00 B e e eer—

120 140 160 180 o 20 40 60 80 100 120 140 160 180
Yron paccesiHus, rpaa. Yron paccesinvs, rpaa.

Pucynok 19a. CpaBHenue nuddepeHaabHbpIX CeUeHNH YIPYTroro paccesHus
Ipu SHeprusx Boime 12 M»aB.
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Pucynok 196. CpaBuenue nuddepeHIanbHbIX CEUSHUN YIIPYTOTO PaCCesTHUS
Mpu SHeprusx Boime 12 MaB.

IIpu BbICOKMX DHeprusix, naHHble bpokepa u IneHguHHEpa TakKe IPEKPACHO
COTJIACYIOTCSI MKy COOOM, a Takke ¢ JaHHbIMH baba. Takum oOpa3oM, IpH YIHEPTHUAX BBIIIE
nopora peakuuu (n,0) OLEHEHHbIE JaHHbIE IOJITBEP)KIAIOTCS COIJIACYIOIIUMUCST MEXIY

c000i1 3KCTIEpUMEHTAILHBIMH PE3yJIbTaTaMHU.

[TpoBecTu Takoe *e cpaBHEHHE MpH Oojiee HU3KUX SHEPTUAX 3aTPyAHUTEIBHO, T.K.
DHEPreTHUYECKOE paspelieHne B ¢ailie U B dKCIEPUMEHTE CIHUIIKOM CHIBHO Pa3IMYaroTCs.
[IpumepoM MOKeET ciyxkuTh puc. 20, Ha KOTOPOM CPaBHUBAIOTCS YTJIOBBIE PAcCIpeleICHUs B

OoKpecTHOCTH 5 M»aB.
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5.0+/-0.2 MeV

Yron paccesiHusA, rpaa.

Pucynox 20. CpaBHenue auddepeHmaibHbIX CeYeHUH yIpyroro paccessuust mpu 5 MaB.

Bunno, u4ro B mpenenax SKCIEPUMEHTAIbHOM (YHKUMM pa3pelieHus YTIIOBbIE
pacrpenieneHusi MEHSIOTCSl BeChbMa CYIIeCTBEHHO ( B (haiiie B 3TOM MHTEpBaje OHU 3a/laHbl B
16 »HepreTmyuckux TOuKax). [lpu TmOATOHKE TMapaMeTpPOB pacUYETHBIX MOJEIeH, Kak
OTMCHAJIOCh, SKCIICPUMCHTAJIBHBIC NAHHBIC IO aHU30TPOINHUH CYHICCTBCHHO HCIIOJIb30BAJIMCh
(pu ompeneneHuy CIIMHOB PE30HAHCOB ATa HH(POPMAIIHS ObLIa ONPEACIISIONICH ).

4.2. HeliTpoHbLI, MCIVCKAEMbIE MPU HEVIIPYIrUX B3aUMOJIEHCTBUAX

4.2.1. Heynpyzoe pacceanue. Ilpu sHeprusix Hmwxke 10 M»dB Heynpyroe paccesHue ¢
BO30Y)KJICHHEM CEMH IUCKPETHBIX YpPOBHEH KHCIOpOJa, KaK 3asBIIEHO B 3aroJIOBOYHOMN
cexknuu (aitna ENDF-B/VII, cauraercs W30TpOmMHBIM B CHCTEME LIEHTPAa MHEPIIUH, & BBITIE
aTOM SHCPTHUU HNPUHATO B COOTBCTCTBUU C UMCHOIHUMMUCA SKCIICPUMCHTAJILHBIMH JaHHBIMU,
TJIaBHBIM 00pa30M OIHUpPasiCh Ha HEOMyOJIMKOBAaHHBIC JNaHHbIE bopkepa u MaHHxapTa13 . B
I[GﬁCTBHTGJIBHOCTH HU30TPOIMHBIMU HPHUHATBI TOJIBKO YIJIOBBIC PACTIPCACICHHUA HGﬁTpOHOB,
paccesHHBIX Ha ypoBHiIX 10.957 M»sB m 11.080 M»sB (6-it u 7-if ypoBHH), KOTOpBIC
CUUTAKOTCA M3O0TPOIMHBIMU IIPpU BCCX OHCPIUAX. Ha ocrampHBIX YPOBHAX  YIJIOBBIC
pacnpeneneHnus HEUTPOHOB cllab0 aHU3OTPOMHBI B CUCTEME IEHTpa HHEPUUU U BOIU3U
nopora. AHU3OTPONUS paccesHus BOTU3M TMOpOTa MPUHATA TAKOW K€, KaK U B OICHKE,
npunumasieiics B ENDF/B-VI. [Ipumepom ciykat qaHHBIE O IEPBOM YTITIOBOM MOMEHTE —a|
(YTpOCHHOM CpeHEM KOCHHYCE YIJla paccesHHUsl B CHCTEME LIEHTPAa UHEPLUHU) U3 Ha3BaHHBIX
oubmmorexk (cm. puc. 2la, 0). Ilpu BBICOKMX SHEPrusix, TJ€ AHU3OTPOMHS PACCESTHHS
CTAHOBUTCA 3aM€THOﬁ, OLICHCHHBLIC OAHHBIC CYHICCTBCHHO pPa3jiMvarOTCs. I[JISI YpPOBHA C
sHeprueit 8.8719 M»B paznuuus B XapakTepe aHU30TPONHH BeChMa CHIIBHO (CM. puC. 22),
YTO, HAJI0 M0JIaraTh, ONPEACIIAeTCsS Y4ETOM JaHHbIX bpokepa u Manuxapra.
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OHeprus, 3B ueprus, 3B

Koaduument at
Koaduument a

Pucynok 21a. DHepreTnyeckue 3aBUCUMOCTH YTPOEHHOI'O CPETHEr0 KOCUHYCa yria
HEYNPYTOTo paccesHusl Ha HU3KOJIeKAIIUX YPOBHIX KUCIOPOIa.

> G. Borker, W. Mannbhart, et al., report PTB-N-1 (1989) and private communication.
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Pucynok 210. DHepreTudeckrue 3aBUCUMOCTH YTPOCHHOTO CPETHEr0 KOCUHYCa yTria
HEYNPYTOTo paccesHusl Ha HU3KOJISKAIIUX YPOBHIX KUCIOPOIa.

3ameTnM, 4To B oueHke, npuHAToi B JENDL-3.3 Heynpyroe paccesiHie Ha pacCMaTpUBacMbIX
YPOBHEH CUMTAETCs M30TPOIHBIM B CHUCTEME IeHTpa mHepiuu 1o 14.2 M»sB, a Beiie — He
3aBucsIend ot 3Heprun a0 20 M»B. CpenHuil KOCHHYC yTia pacCcestHUsl TP 9TOM IPHUHAT
BechMa ONMM3KUM K ToMmy, uTo npuHuMaercs B ENDF/B-VII npu 14 — 18 M»B. B wactHOCTH
JUIsL TIEPBBIX JIByX YpPOBHEH YTpOEHHBIH CcpeaHuil kocuHyc ypoBHA B JENDL-3.3 npunar
pasubM 0.209, 11t TpeTbero u yerBeproro — 6154, a s naroro -0.032.

MT=55
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Kospduunent a*

Pucynok 22. [lepBblii yrioBOil MOMEHT UHIUKATPHUCHI PaCCEsTHUS
Ha ypoBHe ¢ sHeprueit 8.8719M»B

OTMeueHHasi BbIlI€ HETOYHOCTb B OMMCAHUM OLICHKM B 3aroJOBOYHON CEKIMH He
SBIISICTCS. OCHOBAaHWEM JUII COMHEHHMH B IEIeCOOOpa3HOCTH TMPHHATH 3Ty OIEHKY B
POCOOH/I.

Uro kacaercst SHEPro-yriaoBbIX paclpereIeH! HEUTPOHOB, HEYTIPYTO PaCcCEHHBIX Ha
KOHTHHYyME YypOBHEW, TO OHM 3aJaHbl B (aiioM 6, T.e. YIJIOBBIE paclpeaeiaeHus
CKOppeNupoBaHbl C 3HepreTndeckuMu. CHEKTpbl M YIJIOBBIE paCIpeneieHUs] HEUTPOHOB
paccuntansl mo mnporpamme GNASH. B ¢aiine 6 3agaHbl Takke 3SHEpreTHYEcKHe
pacnpenenenus siaep otnauu. Mx yrioBble pacnpeneneHus: IpUHSITH H30TPONHBIMU. JlaHHBIE
00 o0pa3oBaHNM raMMa-KBaHTOB npezacTaBieHsl B paitnax MF=13 u MF=14 (cMm. Hike).

4.2.2. Peakxuuu MT=16, (n,2n); MT=22,(n,n’a); MT=23, (n,n’3a); MT=28, (n,n’p).

VYrnoBele pacnpenenceHuss U CKOPPEIUPOBAHHBIE C HUMM SHEPreTUYECKHE CIIEKTPbI
HEHUTPOHOB, HCITyCKAEMBIX B dTHX PEaKIUAX, 3aJaHbl B (haiiie MF=6 ¢ cooTBeTCTBYIONTUMU
3HaueHussMu MT. Bce sTu nanHble mosydeHbsl myTeM pacdetoB o nporpamme GNESH.
Kpome »53Hepro-yriioBeIX pacnpeneneHuil HEWTPOHOB ONPEIEIAIOTCS W DHEPreTUYECKUe
CHEKTpPBHI anb(a-yacTHIl WU MPOTOHOB U SACp OTIA4H, YIJOBBIE paclpeAeNieHUs KOTOPBIX
CUHTAIOTCS U30TPONHBIMU B CHCTeMe IIeHTpa uHepiuh. s peakiun (n,n’p) B (daiine MF=6
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OIpEIeNIEH TAaKXKe HENPEPBIBHBIN CHEKTP UCIYCKAaeMbIX (DOTOHOB, TAKXKe PAaCCUUTAHHBIM IO
nporpamme GNASH. /I ocTaibHBIX peakiuii CIEKTPhI M YTIIOBbIE pacrpeaeieHus (HOTOHOB
onmceiBatoTcs (aitmamu NF=13 u MF=14 (cMm. HIXKe).

5. O6pazoBanue (HOTOHOB B HEUTPOHHBIX PEAKLUAX

5.1. PagmannoHHbIii 3aXBart.
Crnextp (OTOHOB paaUMallMOHHOTO 3axBaTa B COOTBETCTBUU C JaHHBIMU J[PKOpHH M
MOTua14 MIPUHSAT JIUHENYATHIM, COCTOSIIUM U3 4-X JIMHUMN:

OHeprust kBaaTa, MaB Brixon Ha akT 3axBarta
3.2722 0.146
2.1842 0.854
1.0880 0.854
0.8708 1.000

Cymmapsbii Beixon 2.854 kBanTa Ha 3axBaT. CyMMapHas SHEpPrus KBaHTOB -
4.143M»5B. Dueprun 1 BBIX0bI 3a7aHbI B Qaitne MF=12. YrioBoe pacnpeneneHne KBaHTOB —
u30TpomnHoe — B aitne MF=14.

5.2. Heynpyroe paccesinue.

OOpa3zoBanue (HOTOHOB TpH BO3OYXKACHUU ITUCKPETHBIX YPOBHEW KHCIOpOAa B
pe3yibTaTe HEeymnpyroro paccesHusi omucbiBaercsa B (aitie MF=13 nn MT=4 ceuenusimMu
oOpa3oBanus 13 raMMa-JIMHUHN, UCITyCKaeMBbIX MPH MEPEX0AaX MEXYy YPOBHIMHU C YHEPTUSIMU
Bbiie 6.05M»sB u nunuu ¢ sHeprueir 0.51 M»aB, oOycioBieHHONH BO30YXKICHHEM TIEPBOTO
ypoBHs (TmpeAmoiaraercs, CIeA0BaTeNbHO, YTO (OTOH, HCIyCKaeMblii TMpU CHATUU
BO30YXK/ICHHSI C STOTO YPOBHS, HUCIBITHIBAET BHYTPEHHIOID KOHBEPCHIO C 00pa3oBaHHEM
ANEKTPO-MO3UTPOHOI mapbl). CeueHuss 0Opa3oBaHUSI TaMMa-TUHHUI OLIEHEHBI, €CTECTBEHHO,
mo paHHbIM HenbcoHa u MI/IIHa)IOHag, WCMOJIb30BABIIMMCS M TIPU  OLEHKE CEYCHHI
B030y>kaeHus ypoBHel. Kak oTrmeuanocs B pasnene 3.6, As OLIGHKH CEYeHU BO30YKICHHS
UCIIOJIB30BAINCHh JAaHHbIE TOJBKO JUIS HEKOTOPbIX (Hanbojiee CHIIBHBIX) YpPOBHEH,
o0pa3yeMbIX B Kackaje pacmaja. YTJIOBbIE pacHpelesieHHss TaMMa-KBaHTOB AJI JIMHUNA C
sHeprusmu 1.755-, 2.742-, 6.130-, 6.917- u 7.117M»5B o1ieHeHbI 110 TaHHBIM TOMW kK€ PabOThI
Henbcona u MumanoHna. YTioBble pacupeieNieHUss OCTAJIbHBIX TraMMa-JIUHUN TPUHATHI
H30TPOITHBIMH.

Yro kacaeTcs ramma-iIy4yeid, HCIYCKAa€MbIX TIpU HEYINPYrOM PpACCESIHUU C
BO30YXK/JICHHEM KOHTUHYyMa COCTOSIHUH sJIpa-MUIICHH, TO UX CHEKTPhI OMPEIEISIOTCS, KaK
oTMeuanocsk B pazaene 4.2.1, B daiine MF=6 nns MT=91.

5.3. /Ipyrue Heynpyrue nponecchbl.

5.3.1. Peakuusa (n,2n). CeueHue oOpa3oBaHHMs U YIJIOBOE pacHpeleseHHe raMma-
KBaHTOB ¢ 3Heprueit 5.2409 M»sB oueneno no nanueiM Henbcona u MI/IIJ_IaI[OHaS. CeueHus
o0pa3oBaHMs €llle CEMH TraMMa-JIMHUN OLIEHEHbl C MPHUBJIEYEHHUEM CXEMbl ypOBHEH 0
PEKOMEH/IOBaHHOH Aif3en6eproM-CenoBoM’. BBIXOBI IHCKPETHBIX KBAHTOB OIPEACICHBI B
daitie MF=13,MT=16, a ux yriossle pactpenencaus — B (aiine MF=14, MT=16. YrioBsie
pacmpezieieHus: BceX KBaHTOB, KpoMe KBaHTa ¢ sHeprueit 5.2409 MaB — u3oTponHsl.

" E.T. Jurney and H.T. Motz, Bull. Am.Phys.Soc. 9, 176 (1964)
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5.3.2. Peaxkuyusa (n,n’e). Ha ocHoBe usmepenuid Henbcona u MI/II_Ha,HOHag OIICHEHO
ceyeHue BO30Y:KIEeHHUSI U YIJIOBOe paclnpe/ieieHHe eIUHCTBEHHOI0 KBAHTa C JHeprueu
4.438 M»>B.

5.3.3. Peakyusa (n,p) . CrieKTp 1 yIJIOBOE pacmupeeiacHue (M30TPOITHOE) UCITY CKaeMbIX
¢orTonoB onpenenennl paiiiom MF=6 (cm. 4.2.2).

5.3.4. Peakuus (n,a) . Ceuenust oOpa3oBaHUsI raMMa-KBaHTOB ¢ dHeprusmu 3.0894,
3.8845 1 3.8538 M»B oneneno no nanusIM Henbcona u MmuaI[OHaS. Ceuenus oOpa3oBaHus
enle Tpex ramMmma-nuHui ¢ 3HeprusiMua 0.1993, 0.5951 u 0.7644 oneHeHbl ¢ MPUBICYEHUEM
CXEMBbl YpPOBHEM Bc PEKOMEHIOBAHHOM AI713eH6epr0M-CeJ10}30M9. BpIXoapl THUCKPETHBIX
KBaHTOB ompefeneHsbl B ¢aitne MF=13,MT=16, a ux yrnoBele pacmpeneneHus — B (aiine
MF=14, MT=16. YrnoBble pacmpeleieHHs] BCEX KBAaHTOB, KPOME KBAHTOB C SHEPrUsMU
0.1993, 3.8845 u 3.8538M>3B — u30TpOnHbl. YTIOBbIE pacHpeaeiaeHUs MOCIEIHUX OLECHEHBI
Ha OCHOBe NaHHbIX Henbcona n MumaznoHa.

5.3.5. Peakyusn (n,d). Ceuenusi o0pa3oBaHus raMMa-KBaHTOB ¢ 3HeprusiMu 5.2701 u
5.2988 M5B onenensl mo ganHsIM HeabcoHa u MI/IH_IaLLOHag. Ceuenus obpaszoBanus emie 60
ramma-nuHuil oneHenbl o mporpamme GNESH ¢ mepeHopMupOBKOH 1711 yueTa CXEMbl
pacraga 15N, pexomennoBanHOW AifzeHOeproM-CenoBoM, M ceueHM 0OpazoBaHMS
HA3BaHHBIX BBIIIE OCHOBHBIX Tramma-TuHUH. JlaHHBIE mpeacraBieHsl B (aitme MF=13.
AHU30TpOIUS HCIYCKaHUS raMMa-KBaHTOB ompenensercs ¢aitnom MF=14 (Bce kBaHTBHI,
KpoMme KBaHTa ¢ sHeprueil 5.2701 M»sB, ucnyckarorcs U30TpONHO; aHU30TPOIHS HA3BAHHOTO
KBaHTa COOTBETCTBYET JaHHBIM HEJIbCOHA U MHUIIaI0HA).

5.3.5. Peaxkuus (n,t). Ceuenne oOpa3oBaHUs ramMma-kKBaHTa ¢ sHeprueil 2.313 M»sB
orleHeHo 110 AaHHbIM Hembcona i Mumanona®. Ceuenns oGpasoanus ere 20 raMMa-THHH#H
oueHensl no nporpaMmMme GNESH ¢ mepeHopMupoBkoi 11 ydeta cxemsl pacnaza 14N,
peKoMeH10BaHHON AiizeHOeprom-CenoBoM, M CE4YeHH 0Opa30BaHMsI HA3BAaHHOMW BBIIIE
ramma-nuHun. Jlanuele npenctaBieHbl B (Qaitne MF=13. IlpunsaTo, 4YTO BCE KBaHTHI
UCIyCKaroTcst U30TporHo (paitn MF=14).

6. [TorpemHocTp MOJTHOrO CEYEHHUS.

C uH)XeHepHOM TOUYKM 3peHHs HauOOJBIIMNA HMHTEpPEC MPECTABISET IMOTPELIHOCTb
IIOJIHOI'O CEYEHMsI KHCIOPOJa, ONPENEIAIONas XapaKTepUCTUKH IIEPEHOCAa HEUTPOHOB B
KHCIIOpOJ copaepxkamux cpenax. Ha puc. 23 cpaBHMBAIOTCSA OLIEHKM IMOTPEIIHOCTEN 3TOTO
CeUeHMs] TIPUHSATHIE B PA3IMYHBIX HMCTOUYHUKAX — B (ailiax morpemHocTeid OuOIMoTeK
ENDF/B-V u JENDL-3.2, oueHku mnorpeumHocteii rpynnoBbix koHcTaHT BHAB-93,
norpemHocT, 3amucanabie B Onoimoreke LUND cucrembr MHJIEKC, a Takke pacxoxaeHus
TPYIIOBBIX MOJHBIX CEYCHH, pACCUUTAHHBIX Ha OCHOBE nocyieqHux oreHok — ENDF/B-VII u
JENDL-3.3. Kak BuaHO, OCIEIHNE CYIIECTBEHHO MPEBOCXOAAT MOTPEIIHOCTH, IPUHSTHIE B
JENDL-3.2 4ro cBuUAeTeNnbCTBYeT 00 M3JIUIIHEH  ONTUMUCTUYHOCTH  TMOCIEAHHX.
[IpencraBnsercs, 4TO pacx0kKICHUE HOBEUIINX OLIEHOK MOXKET paCCMaTpPUBATHCS B Ka4eCTBE
HIDKHEH TpaHULbl peaibHbIX norpemsocred. Ha puc. 23 XKUpHONH KOPUYHEBOW JIMHHUEH
IIPOBE/ICHA OLICHKA MOIPEIIHOCTEN, CeIaHHasi HAMH Ha OCHOBE PACCMOTPEHHUsSI PACXO0KACHUN
Mexay mnpuHsaTod 31ech oueHkoir ENDF/B-VII u  skcnepuMeHTanbHBIMH  JaHHBIMHU.
[lonaranoce, 4TO B ciyyae IpOBEACHHSI B OyAyIIeM IOMOIHUTEIbHBIX U3MEPEHHUH I10JIOrO
ceueHus 2/3 pe3ynbTaToB, KOTOpbIE OYyIyT MOJy4YeHbI, OyIyT OTIMYATBCA OT MPHUHSITHIX
JJAHHBIX MEHEE, YEM Ha IIpeiIaracMple IOrpeIHOCTH.
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Puc. 23. OuieHKH NOTPENIHOCTEN MOTHOTO CEUECHUS KUCIOPOaA.

7. Banmupanus B MHTETPAIIbHBIX SKCIIEPUMEHTAX

B 3aronoBounoil cekuuu ¢aitna ENDF/B-VII nana kpartkas cBOJIKa pe3yJbTaTOB
BaJIMJIalliU OLIEHEHHBIX CEYEHUN KHUCIOPOa B MHTETPAJIBHBIX IKCIIEPUMEHTAX.

[Ipexxme Bcero oTMedaeTcs BalMalMs IO pe3yJbTaTaM pPacyeTHOTO aHajIu3a
KPUTUYECKHX SKCIIEPUMEHTOB C pPAacTBOpPAaMHU BBICOKOOOOTAIIEHHOTO YypaHa. B awnamuze
HCITOJIB30BAINCH ceueHust ypaHa-235 u3 daitta ENDF/B-VI (Rev.5) u ceuenus Bogopoaa u3
Toii ke OumbOmmorexu. Coriiacue ¢ SKCIEPUMEHTAJIBHBIMH JIAHHBIMH IIOJIy4€HO 3aMETHO
Jydiee, YeM MPH UCIOJIb30BaHUU ceueHuid ypaHa-235 u3 ouenku ENDF/B-VI(Rev/2). Otu
pe3yNbTaThl MOJIHOCTBIO COOTBETCTBYIOT NOayueHHBIM B 2003 -2004 rr B ®OU npu ananusze
OoJiee MUPOKOTO HAbOpa KPUTUUECKHUX IKCIIEPUMEHTOB C pacTBOPaMU OOOTAIIEHHOTO YpaHa,
B KOTOpBIX Ui ypaHa-235 paccMarpuBaiuch Te ke ae oneHku u3 ENDF/B-VI u Te xe
OLICHKH HCIIOJIb30BAJIUCH JUIsl CEYeHU BoAopoa U Kuciopoaa. [loguepkHem, 4to B 06nactu
DHEpPruil, BaXHOW MJI1 pacyeTa KPUTUYHOCTH YpPaH-BOAHBIX pacTtBopoB, B POCDPOH]/]
BKJIFOYCHBI T€ K€ cedeHus ypana-235, uto u B ENDF/B-VI(Rev.5). Jlns Bomopoma u
KHUCTIOPOJIa TaK)Ke HCIIOJBb30BAMCh CEUEHHUS W3 OLIGHOK OTOOPAaHHBIX st OMOIMOTEKH
POCO®OH/I. PesynpTaThl Baqugalud AOCTATOYHO MOAPOOHO H3JIOKEHBI B OOOCHOBAHHH
BbIOOpa OIIEHEHHBIX HEWTPOHHBIX MaHHBIX s ypaHa-235 s 6ubmmuoreku POCDOH/I.
3aMeTuM, OJHAKO, YTO MaKCHUMallbHas 4yBCTBUTEIBHOCTh KO3((dUIIMEeHTa Pa3MHOXKEHUS K
MOJTHOMY CEYEHHUIO KHUCIIOpOJa, JIOCTUTaeMasi MpU KOHLEHTpALMSIX ypaHa MOpsaKa COTEH
rpaMM Ha JuTp (KOTJa yTedyka HEWTPOHOB M3 Pa3MHOXKAIOIIEH CHUCTEMBbl BEJIHMKAa) HE
npesbimaer 0.014. V3menenune mnonHoro ceyeHus Ha 3% (T.e. Ha BEJIMYMHY TOpSIKa
MOTPEINTHOCTH — CM. paszies 7) BEAET K U3MEHEHHUI0 KO3 PUIIMCHTA Pa3MHOKECHUS MEHEE, YeM
Ha 0.05%. IlockonpKy TOYHOCTH PAcUETHOTO NPEACKA3aHUS KPUTHUUYHOCTU C YUETOM BCEH
COBOKYITHOCTH OLICHEHHBIX IKCIIEPUMEHTOB COCTaBJsAeT, npuMepHO 0.2%, sICHO, 4TO coriacue
C DKCHEPUMEHTAMHU 3TOrO TUIA HE MOBBIACT HAJEKHOCTH OLEHEHHBIX NaHHBIX, a JHUIIb
yOeKaaeT B OTCYTCTBUHU B HUX HEYassHHBIX OIINOOK.

l'opa3no yOeaurenbHee BamuaalUsl OICHEHHBIX MaHHBIX JJS KHCIOpPOJa B Tak
Ha3zbpIBaeMoM broomstick-skcniepumMente. B yciaoBusx “xoporieii” reoMeTpuu, Koria KakI0e
CTOJIKHOBEHHE BBIBOJUT HEHTPOH M3 IydKa, U3MEPSAJIOCH MPOIMyCKaHHEe HEUTPOHOB dYepes
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0o0pa3ipl KUAKOTO KHUCIOpOAa pa3iuyHoi TommuHbl. [lydyoxk HEHUTpOHOB BBIBOAWIICS U3
peakTopa U B HEM MPUCYTCTBOBAIM HEUTPOHBI CaMbIX Pa3JIMUHBIX 3HEpruil. Perucrpanus
HEHUTPOHOB MPOBOJMIACH C MOMOIIBI0O HEUTPOHHOTO CHEKTPOMETPA, TaK YTO IMPOITyCKaHUE
U3MEPSJIOCh  BO BCEM DHEPreTHMUECKOM JUala3oHe, BKJIIOYAIOIIEM, pa3yMeeTcs, |
UHTep()EpPEHIIMOHHBI MHHUMYM B TMOJHOM cedeHud. OTmedaercsi, 4YTO BO BCEM
HSHEPreTUYECKOM JIMalla30He, BKJIIOYAsh OKPECTHOCTh MHUHHUMYMa, HEUTPOHHBIE JIaHHBIE W3
MIPUHATON OIEHKH COTJIACYIOTCS C pe3yJibTaTaMu broomstick-3KcrepuMeHTa ¢ TOYHOCTBIO JI0
norpermHocty nocneanux. Cedenus kuciaopoaa u3 npensiayuieit Bepcun ENDF/B-VI Benu k
3aMETHOMY 3aHIKEHUIO POIYyCKaHUsl B 00JIaCTH MUHHUMYMa B CEUECHHUU.

Hakoner, Ha OCHOBE OILIGHEHHBIX JaHHBIX AJISl KUCIOPOIa U BOAOPOJA PACCUUTHIBAIICS
BO3PACT HEHTPOHOB B Boje. OH ObIN HalIeH paBHEIM 26.6 CM°, UTO COTIacyercs ¢
3KCHEPUMEHTAJIbHBIM 3HaueHueM 26.6+0.6 oM. [Ipenpiaymiast oLeHKa CEYeHU KUCIOpoia B

ENDE/B npuBouia K Bo3pacty 26.3 cv’.

8. IlepeyeHb IUTHPOBAHHBIX HKCIIEPUMEHTAIBHBIX padOT

8.1. IlomHOE ceuenne

VYkasarens | 1-i aBTOp Ccpuika Ne
EXFOR
Block-75 R.C.Block | JNST,12,1,7501 20420
Moxon-74 M.C.Moxon | NP-20,29,7401 21676
Koester-90 L.Koester, | J,ZP/A,337,341,90 22217
Schark-72 R.A.Schrack | J,BAP,17,555(HE1),197204 10177
Johnson-79 C.H.Johnson | C,79KNOX,,807,7903 10992
Perey-72 F.G.Perey | R,ORNL-4823,197212 10377
Finlay-93 R.W.Finlay | J,PR/C,47,237,9301 13569
Manero-68 F.Manero | J,ARS,64,63,6802 20170
Cierjacks-68 S.Cierjacks | R, KFK-1000, 6806 2001
Cierjacks-80 S.Cierjacks | J,NIM,169,185,8004 20742
Fouler-73 J.L.Fowler | J,PR/C,8,545,197308 10137004
Fouler-73 J.L.Fowler | J.PR/C,8,545,197308 10137005
Kalina-70 J.Kalyna | RNYO-73-340,1970 10197
Fossan-61 D.B.Fossan | J.PR,123,209,6108 11256
Larson-80 D.C.Larson | C,80BNL,,277,8007 12882
8.2. Ceuenus peakuwmii (n,a) 1 (n,n’a0)
VYkazarensb | 1-if aBTOp Cchlika Ne EXFOR
Seitz-55 J.Seitz | JJHPA,28,227,5503 21072
Walton-55 R.B.Walton | J,PR,107,1065,57 11400
Bormann-63 M.Bormann | J,ZP,174,1,6302 21344002
Bormann-63 M.Bormann | J,ZP,174,1,6302 21344004
Dandy-68 D.Dandy | R,AWRE-0-60/68,,6810 21474
Leroux-68 B.Leroux | JNP/A,116,1,196,6808 21461
Hlavac-64 S.Hlavac | R,INDC(SLK)-002,9408 31478
Dickens-70 J.K.Dickens | JNSE,40,283,197005 10096

8.3. Ceuenns peaxknuii (n.p) u (n,np)

VYkazarenn

1-i1 aBTOp

Ccrlika

Ne EXFOR

Schmidt-Hoenow-72

M.Schmidt-Hoenow

J,RCA,17,142,7210

20545
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Schantl-70 W.Schantl | T,SCHANTL,70 21846
Prasad-66 R.Prasad | JNP,85,476,196609 30007
Mitra-66 B.Mitra | JNP,83,157,6607 30013
Kantele-62 J Kantele | J,NP,35,353,62 11196
De-Juren-60 J.A.De Juren | J,PR,120,901,60 11411
Subashi-00 M.Subashi | JNSE,135,(3),260,200006 22494
Bormann-66 M.Bormann | C,66PARIS,1,225,6704 20898
Soeman-62 K.W.Seeman | R, KAPL-2214,6209 11369
De-Juren-62 J.A.De Juren | J,PR,127,1229.62 11415
Martin-54 H.C.Martin | J,PR,93,498,5402 11390
8.4. CeueHnue HEYIIPYIoro paccessHusi

VYkazarenb 1-it aBTOp Ccpinka Ne EXFOR
Dickens-70 J.K.Dickens | JNSE,40,283,197005 10096
Orphan-70 V.J.Orphan | JNSE,42,352,197012 10097
Conner-53 J.P.Conner | J,PR,89,712,5302 11388
Nyberg-71 K.Nyberg-Ponnert | J,PS,4,165,71 20245
Burymov-69 E.M.Burymov | J,YF,9,(5),933,6905 40229
8.5. Ceuenue 1 VIJI0Bbl€ pacnpe/ejJeHust YIIPYIoro paccessHust
Vkaszarenn 1-ii aBTOp Cchlnka Ne EXFOR
Boerker-88 G.Boerker | C,88MITO,,193,88 22113
Glendinning-82 S.G.Glendinning | JNSE,82,393,8212 10859
Kinney-72 W.E.Kinney | R,ORNL-4780,197204 10276
Meier-69 D.Meier | JJHPA,42,813,6904 20907
Lundberg-67 B.Lundberg | J,AF,34,247,6702 20163
Lister-66 D.Lister | J,PR,143,745,66 11334
Lovchikova-62 G.N.Lovchikova | JLAE,12,(1),48,6201 40230
Boerker-88 G. Boerker | C,88MITO,,193,88 22113
Schreder-88 G. Schreder | C,88MITO,,691,88 22121
Glendinning-82 S.G.Glendinning | JNSE,82,393,8212 10859
Baba-80 M.Baba | C,88MITO,209,8805 22157
8.6. Ceuenne peakuuu (n,2n)

VYkazarenb 1-it aBTOp Ccoblika Ne EXFOR
Brill-61 0.D.Brill | J,DOK,136,(1),55,61 40715

9. 3akiroyeHue

9.1. BeiBOABI.
B POC®OH/] pexomeHnayeTcsl BKIIOUUTH (aill oneHeHHbIX AaHHbIX Mg O-16 u3

oubmnoreku ENDF/B-VIIL.0 co ciaenyromumu n3MeHEHUSIMHU:

1. Homep matepuana MAT u3menen Ha 8§16 (8 ENDF/B — MAT 825).

2. Cedenue 3axBaTa paJUallMOHHOTO 3aXBaTa MPHUHSATO B COOTBETCTBHH C JAHHBIMH
npuHATeiMU B JENDL-3.3.

3. CeueHnue ynpyroro paccessHus Himke 20 3B mpuHSITO MOCTOSTHHBIM.

4. [Tonnoe ceuenue Hike 1 k3B ompeneneHo kak cymma napluanbHbBIX.

5. Ceuenue ympyroro paccesHusi Boime 20 3B ompeneneHo kak pa3sHOCTh MEXIY
MOJTHBIM CEYCHHEM U CYMMOU MaplUaTbHbBIX.
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6. PaccmarpuBaemas oGmacth sHepruid, pacupoctpanssmas B ENDF/B-VII no 30 —
150 M5B, orpannuena 20 M»sB. Omnucanus B3aMMOJEHCTBHI € KHCIOPOJIOM
HEUTPOHOB ¢ 3Heprusamu Boile 20 M»aB ynaneHsl.

7. Dueprus peakuuu (n,o) oTkoppekTupoBana: Q=2.21560 M»aB Bmecto 2.2143 M»B.

8. Cexuust MF=3, MT=3 ynaneHna.

9.2. TenJoBbi€¢ 1 HHTErPAJbLHLIEC CEUCHUSH

Peaxrus 5(0.0253 3B) RI
VYmpyroe paccesiHue 3.8526 46.803 6
Papn. zaxBar 0.1899 M0 0.1590Mm0
Peakuust (n,p) 0 0
Peaknus (n,d) 0 0
Peaxrus (n,t) 0 0
Peaxmus (n,2n) 0 0

9.3.ABTOp 000CHOBaHUS OLICHEHHBIX JAHHBIX

Huxkomaes M.H.
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<o> cnektp Makcemia ¢ T=1.35 M»B

2.7846 ©
0.11400 M6
0.0447 M0
0.00555 m6
0.000005 M6
0.000007 M6



8.2. Kucnopopa-17

Jost 0 8 0o0mxoae MMeeTCs JIUITL OJHA OIICHKA, BBITIOJIHEHHAs B 1978 r. MarypHo
(B.A.Magurno) mis ENDF/B-V. Ota omnenka ucnomnb3yercs B 6ubmuorekax ENDF/B-VII,
JEFF-3.1 m ®OH/I-2.2. B oubmuorekax JENDL-3.3 u CENDL-2 onecHeHHBIC JaHHBIC IS
ATOTO U30TOIA OTCYTCTBYIOT.

3aKiIroueHue

1. BbIBOJBL.

B POCO®OH/I pexomenayeTcs BKIIOUUTD (Pailyl OIIEHEHHBIX HEHTPOHHBIX TaHHBIX IS
Kuciopoaa-17, oueneHusii MarypHo.

2. TenjioBbIe 1 HHTErPaAJbHLIE CeYEeHUS]

Peaxrus 5(0.0253 3B) RI <o> cnektp Makcpemia ¢ T=1.35 MaB
Ynpyroe paccesHue 3.743 6 46.803 0 2.7846 6

Pan. 3axBar 0.538 M0 0.240 M6 0.193 M6

Peakrus (n,p) 0 0 0.0215 M6

Peakmust (n,d) 0 0 0.0060 M6

Peakrus (n,t) 0 0 0.0059 w06

Peaxuus (n, He) 0 0 8E-6 M0

Peaxmus (n,0) 0.2356 0.106 6 0.0949 6

Peakmust (n,2n) 0 0 0.0616 M6

3. ABTOp 000CHOBAHNSI OLICHEHHLIX TAHHBIX

Huxkomaes M.H.
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8.3 Kucnopopn-18

Jost 0 me CYIIECTBYET HM OJTHOM TOJHOM OLICHKH HEHUTPOHHBIX JaHHbIX. [IpaBna, B
oubmmoreky ®OH/I-2.2 BkmoueH (aiia JaHHBIX I 3TOTO H30TOMA, COCTABJICHHBIN
Komenkum 1 Huponom (J.Kopecky, D.Nierop), oqHako OH HE COAEPKHUT JAHHBIX O TOJTHOM
CEYCHHU, O CEYCHHH paccesHus, 00 DHEpPro-yrioBbIX paCHpEIeNICHUsX PpPaCCETHHBIX
HEHUTPOHOB U HE MOXKET OBITH UCIIOJIB30BAH B pacyeTax MmepeHoca HEUTPOHOB.

PemieHo OBLIO JMOMONHUTH MMEIOMIMKACSA (aill TaHHBIX O nmamHBIMEH O HOMHOM
CEUEHHMM M CEYEHHU pACCesHHMsI C pacuyeToM, 4YTOOBbI I0JIb30BaTENU-UHKEHEPHl MOIJIN
NOJy4aTh U3 COJEepKalluxcs B OMOIMOTEKEe JaHHBIX CEYCHHUs ISl MPUPOIHOTO KHCIOPOa.
3ameTuM, 4TO B MHTEp(PEpEHIIMOHHOM MUHUMyME Tipu 2.35 M»aB cedyeHue 0 cocrasmsier
Bcero 0.1 GapHa u yueT BKiIaja %0 YBEIIMYMBAET 3TO CEUYECHME I NPUPOJHOIO KUCIOPOJa
npuMepHO Ha 8%, 4TO CYIIECTBEHHO OOJIbIIE MOTPEIIHOCTH, C KOTOPOH M3BECTHO CEUYEHHE B
TOM MUHUMYME.

JlomonHeHne cocTosII0 BO BKIIIOUEHHUH B (Daiil mapaMeTpoB pa3pelieHHbIX Pe30HAHCOB
u3 oueHkn Myxabxaba (1987) ¢ mOMOIIbI0 KOTOPHIX OMHUCHIBAIOTCS CEYCHUS PACCESTHHUS U
3axBata 10 3.15 M»pB. Ot 3.15 nmo 20 MbB mnomHoe cedyeHHE OIEHEHO Ha OCHOBE
HKCIEPUMEHTAIbHBIX JAHHBIX, & CEUEHUE PACCESIHUS MOJIYUYEHO KaK pa3HOCTb MEXAY 3THUM
MOJMHBIM M CYMMOH CEYEHUW HEyNpyTruxX B3aWUMOJCHCTBUM, OlleHeHHBIX Komenkum wu
Huponom. Becem pezonancam npunucasa oAMHaKOBas pajnaluoHHas mupuHa - 0.23 3B.

Ha puc. 1 olieHeHHOEe TOJHOE CEYEHUE CPABHUBACTCS C SKCIEPUMEHTAIbHBIMU
JaHHBIMU. BuOHO, 4YTO HE BCe PE30OHAHCHBIE IapaMeTpPhl OIPENEIEHbl ONTHMAJbHO.
Pe3oHaHCHBINM MHTErpaj, pacCUUTAHHBIN MO PE30HAHCHBIM IMapaMeTpaM CYILECTBEHHO HUXKE
HETOCPEJICTBEHHO M3MEPEHHOr0 M pekoMeHaoBaHHoro Myxabxabom (0.87+0.04 m0). Dto
pacxoxkaeHne oTMeudaeTcs U caMuM Myxa06xaOom, mpernoarainumM, YTo MPoIyIIeH KaKkoi-
TO HU3KOJIEKAIMK PE30HAHC.

Taxkum 006pa3om, SICHO, YTO OLIEHKY HEHTPOHHBIX CEYEHUH KUCIOpoaa-18 xkemarenpHo
B OyIyIlleM YTOUHUTb.

12
—o— Salisbury65
Schellenberg59
Vaughn65

m Bruellmann69
OueHka

10

OHeprusa. MaB

Pucynok la. IlonHoe ceuenne kucnopona-18.
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CeueHue, 6apH

OHeprus, MaB

Pucynok 16. [TonHoe ceuenune kucnopoma-18.
3akiroueHHe

1. BoiBoabl
B POCO®OH/] pekomenayercst npuHsTh oueHky Komnernkoro-Hupona ¢ nodaBinenuem

JAaHHBIX O ITOJIHOM CCUCHHU U CCUCHHU YIIPYTOT'O PACCCAHUA.

2. TemyioBbIe M HHTEIPAJbHbIE CEUEHUA

Peaknus 5(0.0253 3B) RI <c> cnektp Makcsemia(T=1.35 MaB)
VYipyroe paccesHue 3.202 37.850 0 2.7846 0

Pan. 3axBar 0.154 M6 0.0695 M0 0.105 M0

Peakuust (n,p) 0 0 4%10™ M6

Peakus (n,d) 0 0 9%10™ M6

Peakrus (n,t) 0 0 7%107 M6

Peakuus (n,a) 0 0 0.189 M6

Peaxmus (n,2n) 0 0 0.655 M0

Peakuus (n,3n) 0 0 0.005 M6

3. ABTOpP 000CHOBAHNSI OIICHEHHLIX TAHHLIX

Huxkomaes M.H.
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