28. HUKEJIb

[TpupoHbIil HUKEIh COACPIKUT YEThIPE CTAOMIIbHBIX M30TOIIA!
*Ni - 68.077 %,
Ni - 26.223 %,
OINi - 1.140 %,
®Ni - 3.634 %
1 ®*Ni - 0.926 %.
CymiecTByeT Takke psif AOITOKHUBYIINX H30TOIOB N (T1p=6.075 n), SN (Typ=35.6
9), Ni (T1/2=7.6*104 JIeT), ONj (T1,=100.1 ner) n N (T12=54.6 4), naHHBIC AJIT KOTOPHIX
TaKxke npeacrasieHsl B Oudmuoreke POCOOH/I.

28.1. Hukenb-56

Pamnoaktugen. (T,,=6.075 n),.
Crnioco® panmoakTuBHOro pacmaga — € +f pacmaa B KoOanbT-56, KOTOpBIA, B CBOIO
odepe/b UCTIBITHIBAET TaKOM ke pacnaj B xkene30-56 (T;,=77.26 n).

3aKJIoueHue

B POC®OH/] npunsats wHewrponnsie qanubie u3 EAF-2003A (Forrest, Kopecky, Sublet,
Koning, 2003 r.) co cinenyromumMi U3MEHEHUSIMH:

1. marepuany npucoeH Homep MAT=2856;

2. ynaneH ¢aitn MF=S;

3. CeueHuss o0pa3oBaHUs OTACIBHBIX COCTOSHUU SIEP-TIPOIYKTOB, COJEp)KAIIUecs B
¢aitne MF=10, croxeHbl MO MOACEKLUHUSAM U CYMMBI 3aHECEHBI B COOTBETCTBYIOLIHE
cexknuu ¢aiina MF=3. ®aiin MF=10 yzaayieH, mOCKOJIbKY OJTOXHBYIINX U30MEPOB B
HEHUTPOHHBIX PEaKIUIX Ha HUKelle He 00paszyeTcs.

28.2. Hukenb-57

Paguoaktusen. Ti,=35.6 yacos.
Cnoco6 pamuoakTMBHOTO pacmaga — € +B pacmamg B KoOanbT-57, KOTOPBIM, B CBOIO
ouepeib, 3aXBaTOM OpOUTAIBLHOTO JIEKTPOHA pacnanaercs B xene3o0-57 (T1,=77.26 n).

3akiroueHue

B POC®OH/] npunsts Helitponnsie aannbie u3 EAF-2003A (Forrest, Kopecky, Sublet,
Koning, 2003 r.) co ciieayonmmMu N3MEHEHUSIMU

1. marepuany npucsoeH Homep MAT=2857;

2. ynaineH daitn MF=8;

3. Ceuenus o0Opa30BaHUS OTAEIBHBIX COCTOSHUI SIEp-IPOIYKTOB, COAEpXKaIIHecs B
(aiine MF=10, crmoxeHbI MO MOJCEKIMAM M CyMMBbI 3aHECEHBI B COOTBETCTBYIOIIIHE
cexiuu (aiina MF=3. ®aitn MF=10 ynaneH, HOCKOJIBKY JOJTOXHUBYIIMX H30MEPOB B
HEHUTPOHHBIX peaklUIX Ha HUKelle He 00pa3yeTcs.
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28.3. Hukenb-58

OrieHeHHbBIE TaHHBIE PAacCMATPUBAIOTCS B Auama3zoHe sHepruit 1o 20 M»sB. Paznuunbie
MoU(UKaIMY, BbITOJHEHHbIE Bbilie 20 M3B, He KOMMEHTHPYIOTCS.

DKcIepUMEHTaIbHBIE JaHHBIC, UCTIONIb3YEMbIE TIPU CPABHEHUH C OLIEHEHHBIMH KPUBBIMU,
B34Thl M3 uHTepakTuBHOM OmbOmmoreku EXFOR-CINDA (Database and Retrieval System,
version 1.80, June 2005).

1. O0mue xapaKTepUCTHKH

7=28
A=57.935 342 9+ 0.000 000 7
Awr=57.437 650 5 £+ 0.000 000 7

CopnepxaHiie B ecTecTBEHHON cmecu: - 68.077%

Ilepeuenb HEUTPOHHBIX PEAKIIUHI

MT Peaxmms Q, MsB Enopor., M2B ano-nponym*)
4 (n,n") -1.4540 1.4793 Ni-58
16 (n,2n) ~12.2000 12.4124 Ni-57(35.6h)
22 (n,na) -6.3980 6.5094 Fe-54
28 (n,np) -8.1710 8.3134 Co-57(271.8d)
102 (n,y) 9.0000 0.0000 Ni-59(7.6E4y)
103 (n,p) 0.4008 0.0000 Co-58(70.82d)
104 (n,d) -5.9463 6.0498 Co-57(271.8d)
105 (n,t) -11.0620 11.2550 Co-56(77.27d)
106 (n,He3) -6.4779 6.5907 Fe-56
107 (n,a) 2.9010 0.0000 Fe-55(2.73y)
112 (n,pa) -6.3134 6.4227 Mn-54(312.11d)

Cxema ypoBHe#: (cornacHo ortenke JEFF-3.1)

MT LEVEL ENERGY(MEV) SPIN-PARITY

0.0 0+
51 1.4793 2+
52 2.5018 4+
53 2.8243 2+
54 2.9535 1+
55 2.9942 o+
56 3.0909 2+
57 3.3216 2+
58 3.4805 3+
91(cont) 3.5813

PagnoakTUBHOCTE: HE pPaaArOaKTHUBCH.
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2. Pe3onancHas obaacts: (MF=2)

+
2.1. Criun m yetHoCcTh J'=0";

2.2. Pamgnyc paccesung: R=0.640%* 10" %cm.

2.3. O01acTb pa3penieHHbIX PE30OHAHCOB.

Hwxe paccMaTpuBaroTCs TSTh OICHOK HEHTPOHHBIX JaHHBIX, a UMeHHO — ENDF/B-VII
bethal version, BROND-2.2, FOND-2.2, JEFF-3.1 u JENDL-3.3. Kopotkas undopmanus mo
KOKJI0M oOlleHKe mpenctaBieHa B Tadaume 1. [lo kaxaol OIEHKE TPUBOAITCS KpaTKue
MOSICHEHUS.

ENDF/B

ITocnennss Bepcus (ENDF/B-VIIbl) conepxur onenky ORNL, BbimonHeHHyto B 1989
roxy aBropckum kojuiektuBoM: D.Larson, C.Perey, D.Hetrick, C.Fu.

OCHOBHBIE MOMEHTBHI:

Ucnons3yrores nporpammel DWUCK, B koTOopo# simepHas monens onuckiBaetcss THE
DISTORTED WAVE BORN APPROXIMATION (DWBA) u nporpamma TNG, B koTOpOii
ucnonb3yetcs popmaniuzm THE HAUSER-FESHBACH.

C nomompto TNG mnodydeHbl YIJIOBbIE U SHEPIeTHUECKHE pACIPEETICHUS YacTHII,
UCIIyCKaeMbIX B pEakIUsAX MO MOJAEIM KOMIAyH] f]pa M IpeJpaBHOBECHOro mpouecca. Ilpu
9TOM O00ECTEeYMBAETCS COIVIACOBAHHOCTh MEXAY BCEMH pEaKIUsIMU U Oo0ecreurnBaeTcs
YHEPTETHYECKUI OaaHC OIEHEHHBIX TAaHHBIX.

Ob6nacte pezoHancHbIX 3Hepruit ot 1.E-5 3B 1o 815 k3B. Pe3onancHble napameTpsl ais
dbopmanuzma Paiixa-Mypa nomydeHsl ¢ moMoIipio. mporpammel SAMMY npu aHannse JaHHBIX
9KCIIEPUMEHTOB MO MpoiyckaHuto. B obmactu suepruit 450 — 812 k9B B 3axBar mobaBnsercs
nomnoxku (MF3, MTI102) nansa cornmacoBaHusi C YCPEAHEHHBIMH AKCIEPUMEHTAIbHBIMU
JAaHHBIMU KOMaH[bl S.M.Perey u np.

[TonmHoe ceuenue Bbime 812 k3B monmyyeHO mpM aHanM3e HECKOJIBKHX HAaOOPOB
U3MEPEHUM C BBICOKMM pa3pelIEHUEM, KOTOPbIE TAKXKE HCIIOJIB30BAIMCh U IPU IOITYYEHUU
PE30HaHCHBIX ITapaMETPOB.

CedeHusi TEepBBIX BOCBMHM YPOBHEW MOJy4eHbl Npu mnomomnu mporpamMmmbel TNG, B
KOTOpPOM YUMTBIBAE€TCs BKJIAX HPSIMBIX INpolueccoB. OcTaabHble YPOBHU OINHCAHBI ¢ NOMOUIBIO
nporpammbl DWUCK. CedyeHue KOHTMHYYMa ypoBHEH nosrydeHo npu nomouu TNG.

CeueHue paauMallMOHHOTO 3axBaTa Bbilie 812 k3B moilydeHO Ha OCHOBE PACUYETOB IO
TNG nporpamme.

Ceuenue peaxmuu (n,2n) B3sTo u3 oneHku [laBnmuka u Bunkiepa. Ceuenue ObLIO ciierka
YBEIIMUEHO coryiacHo pacderam o TNG.

CeueHust peakuuii ¢ BBUIETOM 3apsDKEHHBIX YacTHUI] MoixydeHsl npu nomou TNG
pacueToB. [Ipy 3TOM yUnTHIBAIMCh HEMHOTOYUCIICHHBIE SKCIIEPUMEHTAJIBHBIE JaHHBIE.

B omenke ncnonbp3yercs olieHKa ceueHus Henm3BecTHOU peakiuu (MT=S5), koTopyto Hazo
N00aBIATh K CyMME MaplHaJbHBIX CEYEHHUH, YTOObl TMOJIYYUTh [OJHOE CEYEHHE
B3aUMO/JICUCTBUS.

JEFF-3.1

I'maBHpIME ucnionHHMTENAIMH OlleHKH sBIsitoTcst S.Tagesen, H.Vonach and A.Wallner
(IRK) u A.Trkov (1JS).

OCHOBHBIE MOMEHTBI OIICHKH COCTOSIT B CJICIYIOIICM:

B kadecTBe cTapTOBOU BEPCHUM OLIEHEHHBIX JAHHBIX B3iTa oneHka Jlapcona u ap. u3 Qak
Ridge (ENDF/B-VI Revision 1)
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Bce HeliTpoHHBIE ceueHus BbllIe pe3oHaHCHON 00nacTH (812 k3B) Obuin nepeoleHeHs! U
HOTIOJTHEHB! KOBapUALMOHHBIMU MaTpuLaMu. B kadecTBe “priory”’Oblii OTOOpaHBI ClEAyIOIINE
HaOOPBI JAHHBIX:

MTI EFF-2

MTI16 IRDF-90 (evaluation Pavlik)(11)
MT22 ENDF-B/VI

MT28 EFF-2

MTS51 EFF-2

MT52 EFF-2

MTS53 EFF-2

MT54-58  EFF-2

MT91 ENDF/B-VI

MT102 EFF-2
MT103 evaluation Badikov (12)
MT104 ENDF-B/VI
MT105 JENDL-3
MT106 EFF-2
MT107 EFF-2
MT112 EFF-2
B nanpHeiimem orieHKa MpoOBOIMIIACH B TPH JTara:
Ha nepBom 3tamne O0butr Moau(UIMPOBAHBI Bce (DYHKIMU BO30YKICHHUS HA OCHOBE BCEH
COBOKYITHOCTH 9KCIIEPHUMEHTAIBHBIX JaHHBIX, UMeromuxcs B onbdanoreke EXFOR.
Ha BTOpOM 3Tare Oblia BHITIOJTHEHA COBMECTHAS OIICHKA CCUCHUH, B PEe3yIbTaTe KOTOPHIX
NOJTYYarTCs alb(a-4acTHIIbI U JCHTOHBI.
Ha Tperhem 3Tare mpoBOAMIACEH OIIEHKA BCEX CEUCHUH OT M3JIHUIIHEH HHPOPMAITUH.
B pasgene KoBapHalMOHHBIX JAaHHBIX IPUCYTCTBYET KOBAPHMAIIMOHHAS MATpPMIA JUIS
npouecca MT=854, 10 4ero HUKTO U3 APYTHX OICHIIMKOB HE JOAYMAJIC.

JENDL-3.3

B ocHoBe nexut oneHka, BbinoiaHeHHas it JENDL-3 B 1987 romy. B 1990 romy
npoBeqeHa MOAUUKALIMS JAHHBIX, 8 UMEHHO

- I3MEHEHBI YHEPTUH TTOPOTOB B pazaeie mf=>5 mis peakumii mt=16, 22 u 28:

- HeOobIIast MoAM(UKAIUS TaHHBIX MTpoBeAeHa B paszaene mf=12, mt=16, 91 u 102.

B 1993 roay nmns Bepcum JENDL-3.2 vacth maHHBIX OblIa TmepeorieHeHa. M3MeHeHws
KOCHYJIMCh IAaHHBIX B CJIEAYIOIIUX pa3zenax

(4,16-28), (4,91) — nannsie B3saTHI 13 JENDL fusion file;

(5,16-91) — nannble B3saTeI 13 JENDL fusion file;
(12,102) —umxe 500 k»B mepecmoTtpeno S.Igasasi;
(15,102) —amwke 500 k3B mepecmotpeno S.Igasasi.

B 2000 roxy manubie nepeonenensl N.Yamamuro (TIT) u ckomnumupoBansr K.Shibata
(JAERI) nns mocnenyromeit Bepcuun oubnunorekn JENDL-3.3. U3MeHeHHsT KOCHYJINCH JaHHBIX B
CIIETYIOIINX pa3zienax

MF1

MT1 CEUYEHHUeE MepeolieHeHo Boie 557 k3B;

MT2 MIEPEOIEHEHO C YUeTOM DallaHCa CeUeHUH;
MT16, 22, 28, cedyeHMs BEIYHCICHO ¢ momombio SINCROS-II;

103, 104, 105, ceyenms BeruuciacHoO ¢ momolbio SINCROS-II;
106,107,111,  ceuenms BerauciacHo ¢ momoipio SINCROS-II;
203,204,205, ceuenusa BeramcieHo ¢ noMompio SINCROS-II;
206, 207 cedyeHus BEIYHCICHO ¢ momoipio SINCROS-II.
MF4, MT16, 22, 28, 91 HUCKIIOUYCHBI.
MF5, MT16, 22, 28, 91 HCKIIIOYCHEI.
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MF6

MT1e, 22, 28, 91, B3saThI U3 JENDL fusion file;
203, 204, 205, B3saThI 13 JENDL fusion file;
206, 207 B3saTHI U3 JENDL fusion file.

MF12, MT102 u MF15, MT102 nepecMOTpeHHBI.

B 2001 romy ObUIM HIEPECMOTPEHBI JaHHBIC B O0JACTH PE30HAHCHBIX DHEPIHM.
ITapameTpsl pe30HAHCHBIX VPOBHEH Jurst dopmanusMma Patixa-Mypa B3sTel n3 pabotel Perey
(ORNL), T1.¢. T€ e, uro u B oueake ENDF/B-VI.

B 2002 rogy mist KoBapUaIllMOHHBIX MaTPHI] UCTIONB30BaHbI pe3ynbTaTel paboTsl Shibata

u Oh.

®OH/I-2.2

Hnst Ni-58 mocne ananm3a numeBmmxcs B T Bpems (~2000 T) omeHEeHHBIX HEHTPOHHBIX
naHHblx B Oubmmuoteky ®OH/I-2.2 Brmrouena ouenka ORNL, BoimonmunenHas B 1989 romy
aBropckuM KkoyuiektuBoMm: D.Larson, C.Perey, D.Hetrick, C.Fu. Takum oOpa3om, HEHTpOHHBIE
nannele u3 POHJI-2.2 coBnagaroT ¢ oneHkoi u3 ouoauorekn EMDF/B-VI ke 20 MaB.

BPOH/-2.2

B ocHoBe nexut omenka s N-58, BoimosHeHHas B 1985 romy braoxunsiMm A.,
Hrnatiokom A. u ap.

OCHOBHbBIE MOMEHTHI OLICHKHU:

B o6Gmactu pesonancHeix osHepruit (ot 1.E-5 3B g0 690 w3B) cedenus
BOCCTAHABJIMBAIOTCS C MOMOILBIO JABYX ICEBJOU30TONOB, UMEIOIIUX Pa3Hble I'PaHUIBI 00IacTU
pa3pelIeHHBIX U Hepa3pelleHHbIX pe30HaHCOB. [1epBblif CeBIOU30TOI COAEPKUT HHPOPMALIHIO
0 Pe30HAHCHBIX NapaMeTpax S-BoyHBL. OOJIacTh pa3penieHHBIX pe3oHaHcoB 10 600 k3B, BbImIe —
001acTh HEpa3pelICHHBIX pE30HAHCOB. BTopoll — CcoOepX HUT JaHHBIE O PE30HAHCHBIX
napamerpax P- u D-Bonnbl. OGnacTh pa3pemieHHbIX pe3oHaHcoB 10 200 k3B, Bbie — obmacth
HEPa3pEUICHHBIX PE30HAHCOB.

B o0nactu pa3peleHHbIX pe30HaHCOB peKOMEH10BaH ¢opmanu3Mm bpelita-Burnepa.

B o0nactu BBICOKMX SHEpruil CEYEeHUs M YIJIOBbIE PACHPEICICHHs BBIUUCIEHBI IO
ONTUYECKON MOJIEIH.

CeueHns NOPOroBBIX PEaKIUN PACCYUTBIBAINCH C yYETOM NMPEAPABHOBECHOTO MIPOLIECCa.

BbBIBO/IbI:

B o0mactu pe3oHAaHCHBIX HHEPrUil HMMeEEeTCs TOJBKO OJHA COBPEMEHHAsl OIlleHKa
PE30HAaHCHBIX IapaMEeTPOB, KOTOpas NPUCYTCTBYET B YETBHIPEX M3 MATH PACCMOTPEHHBIX
OMOJIMOTEK.

Paznuunst OMOMMOTEYHBIX JTAHHBIX HAXOIATCA B oOyacth sHepruit Beime 1 MbdB, u
TJIABHBIM 00pa30M, B OIIEHKE MIOPOTOBBIX PEAKITUH.

B nmnonreepxkaenue 53TOoro B TadaMUe 2 TNPUBOAAITCA HEKOTOPHIE HMHTErPAIbHBIC
XapaKTEePUCTUKHU, NOiydeHHble ¢ nomouplo nporpammsl INTER u3 makera nmporpamm ENDF

UTILITY (version 6.13)
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Tabmuma 1 — O6mas nadopmarys 06 OIEHEHHBIX HEUTPOHHBIX JaHHBIX ISl 28-Ni-58 u3 paznuyHbIx OMOINOTEK.

ENDF/B-VIIbl JENDL-3.3 BROND-2.2 FOND-2.2 JEFF-3.1
OrneHka EVAL-OCT89 EVAL-MARS87 EVAL-MAYS85 EVAL-OCT89 EVAL-AUG99
D.C. Larson, C.M. S.Iijima, A.ILBLOKNIN, D.C. Larson, C.M. S.Tagesen, H.Vonach
Perey, D.M. Hetrick, REV4-MAY00 A.V.IGNATYUK Perey, D.M. Hetrick, and A.Wallner (EJC)
and C.Y. Fu (ORNL) and C.Y. Fu (ORNL)
MF=2 RRR 0-812 keV (RM) RRR 0-812 keV (RM) | RRR 0-600 keV (MLBW) | RRR 0-812 keV (RM) RRR 0-812 keV (RM)
URR 600-690 keV
MF=3 MT=1,2,4,5,16,22,28, MT=1,2,4,16,22,28, MT=1,2,4,16,22,28, MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28,
51-58,91, 51- 65,91, 51-72.91, 51-58,91, 51-58.91,
102,103,104,107 102,103,104,105,106, 102,103,107,251 102,103,104,107 102,103,104,105,
107,111,203,204,205 106,107,112
MF=4 MT=2 MT=2,51-65 MT=2, 16,2228, MT=2 MT=2
51-72.91
MF=5 MT=16,22,28,
51-72.91
MF=6 MT=5,16,22,28, MT=16,22,28.91, MT=16,22,28, MT=16,22,28,
51-58,91,103,107 203,204,205,206,207 51-58,91,103,107 51-58,91,103,107
MF=12 MT=51-58,102 MT=16,22,28, MT=51-58,102 MT=51-58,102
51-65,91,102,103,107
MF=14 MT=51-58,102 MT=16,22,28, MT=51-58,102 MT=51-58,102
51-65,102,103,107
MF=15 MT=102 MT=16,22,28,91, MT=102 MT=102
102,103,107
MF=33 MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28,
51-58.91, 51-65, 51-58,91, 51-58,91,102,103,
102,103,104,107 102,103,104,105,107 102,103,104,107 104,105,106,107,
112,854
MF=34 MT=2 MT=2
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Tabmuma 2 — HexkoTopeie XapaKTepUCTUKH OLIEHEHHBIX HEUTPOHHBIX JaHHBIX Tl 28-Ni-58 u3 pa3nuyHbIx OMOINOTEK.

LIB MT Reaction Si1g(2200) Sig(Ezero) Avg-Sigma G-fact Res Integ Sig(Fiss) Sig(E14)

ENDF/BVI I 1 Total 2.96462E+01 2.95921E+01 3.2802E+01 1.11928 2.67529E+02 3.63862E+00 2.69053E+00
BROND-2 1 Total 3.31142E+01 3.30603E+01 3.6726E+01 1.12192 3.29069E+02 4.47848E+00 2.66202E+00
FOND-2.2 1 Total 2.96462E+01 2.95921E+01 3.2802E+01 1.11928 2.67551E+02 3.76791E+00 2.69053E+00
JEFF-3.1 1 Total 2.96462E+01 2.95921E+01 3.2802E+01 1.11928 2.67530E+02 3.65187E+00 2.71483E+00
JENDL-3.3 1 Total 2.96462E+01 2.95921E+01 3.2802E+01 1.11928 2.67528E+02 3.68488E+00 2.76128E+00
ENDF/BVI I 2 Elastic 2.50228E+01 2.50182E+01 2.8229E+01 1.14121 2.65359E+02 3.12274E+00 1.26674E+00
BROND-2 2 Elastic 2.85724E+01 2.85672E+01 3.2233E+01 1.14121 3.26923E+02 3.97032E+00 1.32190E+00
FOND-2.2 2 Elastic 2.50228E+01 2.50182E+01 2.8229E+01 1.14121 2.65382E+02 3.25203E+00 1.26674E+00
JEFF-3.1 2 Elastic 2.50228E+01 2.50182E+01 2.8229E+01 1.14121 2.65360E+02 3.16236E+00 1.29648E+00
JENDL-3.3 2 Elastic 2.50228E+01 2.50182E+01 2.8229E+01 1.14121 2.65358E+02 3.24328E+00 1.33921E+00
ENDF/BVI I 4 Inelas 0.000O0OE+00 0.00000E+00 0.000OOE+00 0.00000 0.00OOOE+00 3.92440E-01 3.18626E-01
BROND-2 4 Inelas 0.00000OE+00 0.00000E+00 0.0000OE+00 0.00000 0.00OOOE+00 3.88971E-01 2.76578E-01
FOND-2.2 4 Inelas 0.0000OE+00 0.00000E+00 0.0000OE+00 0.00000 0.000OOE+00 3.92440E-01 3.18626E-01
JEFF-3.1 4 Inelas 0.0000OE+00 0.00000E+00 0.0000OE+00 0.00000 0.00OOOE+00 3.66864E-01 3.22280E-01
JENDL-3.3 4 Inelas 0.000OOOE+00 0.00000E+00 0.000OE+00 0.00000 0.00OOOE+00 3.18321E-01 2.96603E-01
ENDF/BVII 16 n,2n 0.000O0OOE+00 0.00000E+00 0.000OE+00 0.00000 0.00OOOE+00 6.98002E-06 2.28810E-02
BROND-2 16 n,2n 0.00OOOE+00 0.00000E+00 0.000OE+00 0.00000 0O.00OOOE+00 6.14006E-06 2.25000E-02
FOND-2.2 16 n,2n 0.00OOOE+00 0.00000E+00 0.000OOE+00 0.00000 0.00OOOE+00 6.98002E-06 2.28810E-02
JEFF-3.1 16 n,2n 0.00OOOE+00 0.00000E+00 0.000OOE+00 0.00000 0O.00OOOE+00 6.97460E-06 2.31210E-02
JENDL-3.3 16 n,2n 0.00OOOE+00 0.00000E+00 0.000OE+00 0.00000 0O.0O0OOOE+00 8.15035E-06 3.06470E-02
ENDF/BVII 102 n,gamma 4_.62345E+00 4.57393E+00 4.5732E+00 1.00060 2.16967E+00 6.59060E-03 4.79200E-04
BROND-2 102 n,gamma 4.54172E+00 4.49308E+00 4.4923E+00 1.00060 2.14605E+00 8.91404E-03 1.04686E-03
FOND-2.2 102 n,gamma 4_.62345E+00 4.57393E+00 4.5732E+00 1.00060 2.16962E+00 6.59138E-03 4.79200E-04
JEFF-3.1 102 n,gamma 4_.62345E+00 4.57393E+00 4.5732E+00 1.00059 2.16968E+00 7.84684E-03 4.99540E-04
JENDL-3.3 102 n,gamma 4_.62345E+00 4.57393E+00 4.5732E+00 1.00060 2.16965E+00 8.82602E-03 5.39772E-05
ENDF/BVII 103 n,p 0.000OOOE+00 0.00000E+00 0.000OE+00 0.00000 0O.00OOOE+00 1.06535E-01 3.74070E-01
BROND-2 103 n,p 0.00OOOE+00 0.00000E+00 0.000OE+00 0.00000 0O.0OOOOE+00 1.06580E-01 4.12000E-01
FOND-2.2 103 n,p 0.00OOOE+00 0.00000E+00 0.000OOE+00 0.00000 0O.0O0OOOE+00 1.06535E-01 3.74070E-01
JEFF-3.1 103 n,p 0.00OOOE+00 0.00000E+00 0.000OE+00 0.00000 0.0O0OOOE+00 1.08217E-01 3.93140E-01
JENDL-3.3 103 n,p 0.00OOOE+00 0.00000E+00 0.000OE+00 0.00000 0.0OOOOE+00 1.06908E-01 3.29787E-01
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Ta6mmma 2 (mpogomxkenne) — HekoTopeie XapakTepUCTHKH OIEHEHHBIX HEUTPOHHBIX JaHHBIX TS 28-Ni-58 u3 paznudyHbIx OMOINOTEK.

LIB MT Reaction Si1g(2200) Sig(Ezero) Avg-Sigma G-fact Res Integ Sig(Fiss) Sig(E14)

ENDF/BVII 104 n,d 0.0000OE+00 0.00000E+00 0.0000OE+00 0.00000 0.00OOOE+00 1.64616E-05 1.58610E-02
FOND-2.2 104 n,d 0.0000OOE+00 0.00000E+00 0.0000OE+00 0.00000 0.00OOOE+00 1.64616E-05 1.58610E-02
JEFF-3.1 104 n,d 0.0000OE+00 0.00000E+00 0.0000OE+00 0.00000 0.00OOOE+00 1.56464E-05 1.56725E-02
JENDL-3.3 104 n,d 0.000O0OOE+00 0.00000E+00 0.000OE+00 0.00000 0.00OOOE+00 6.84089E-06 8.18091E-03
JEFF-3.1 105 n,t 0.000OOOE+00 0.00000E+00 0.000OE+00 0.00000 0.00OOOE+00 1.58636E-07 7.10900E-06
JENDL-3.3 105 n,t 0.000OOOE+00 0.00000E+00 0.000OOE+00 0.00000 0O.0O0OOOE+00 7.20047E-09 1.63456E-06
JEFF-3.1 106 n,He3 0.00OOOE+00 0.00000E+00 0.000OOE+00 0.00000 0.00OOOE+00 5.10608E-10 0.00000E+00
JENDL-3.3 106 n,He3 0.000OOOE+00 0.00000E+00 0.000OE+00 0.00000 0O.00OOOE+00 1.30443E-08 2.50179E-05
ENDF/BVII 107 n,alpha 0.000OOOE+00 0.00000E+00 0.000OE+00 0.00000 0.00OOOE+00 9.94403E-03 1.12677E-01
BROND-2 107 n,alpha 0.00OOOE+00 0.00000E+00 0.000OOE+00 0.00000 0O.00OOOE+00 3.48729E-03 1.18000E-01
FOND-2.2 107 n,alpha 0.0000OE+00 0.00000E+00 0.0000OE+00 0.00000 0.00O0OOE+00 9.94403E-03 1.12677E-01
JEFF-3.1 107 n,alpha 7.03139E-15 7.18713E-15 1.5815E-14 2.27532 2.63879E-08 6.24124E-03 9.52400E-02
JENDL-3.3 107 n,alpha 0.0000OE+00 0.00000E+00 0.000OE+00 0.00000 6.81305E-10 7.16269E-03 1.05847E-01
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3. CeyeHnst HEHTPOHHBIX PeaKIUit
3.1.11onnoe ceuenue
Ha pucynke 1 mnpencraBineHbl DHEPreTUYECKMM  XOJ  CE€YEHHUS  ITOJHOTO
B3aumojeiicteus  u3  6ubnamoreku ENDF/B-VI  (rev.l), mnepepaGorannsie B 299
MYJBTHTPYTIIIOBOE TPECTABICHNE, U OTKIIOHEHUS OT Hero ceueHnid u3 oudmmorex JEFF-3.1
u JENDL-3.3. B o6nactu snepruii 10 3B -10 M»>B

1.E+03

r Ni-58 Total| : : : :
1.E+02 —eevrmcrmrmnennns PERPFRR ................. .............. , ........ ——ENDF/B-VI|....

Cross section, barn

1.E-01 L |||||||Ii L |||||||Ii L |||||||Ii L |||||||Ii L |||||||Ii N R I RN

10 :

| INi-58 Totall

S L NN

8 i
> i
L
% -
m O
e .
o i
g - —JEFF-3.1
€

r —— JENDL-3.3

10 o S oY S Ot S S
1.E401 1.E402 1.E+03 1.E+04 1.E+05 1.E+06 1.E407

Energy, eV

Pucynok 1 — Xon nonnoro ceuenust Ni-58 B o6mactu snepruii 10 3B — 10 M»3B.

W3 pucynka | BUaHO, 4TO B pe30HaHCHOU oOnactu sHepruii ~ 10 800 k3B paznuuuii B
ceyeHusax HeT. OHu nossisAroTcs Boie 800 k3B.

Huxe, Ha pucyHke 2 MOKa3aH aHAJIOTHMYHBIA XOJ TMOJHOTO CEYEHHS B O0IacTh
sHepruu 100 k3B 10 M»B.

Otmerum, uto ceyenus u3 6ubmuoreku BPOH/I-2 He paccMaTpuBanoch, MOCKOJIBKY
Opy €€ KOMIWJISIUU HE YUYUTHIBAIUCH SKCIEPUMEHTAIbHbIE JaHHbIEC, BBIOJIHEHHBIE C
BBICOKMM pa3pelICHUEM B IIOCIEAYIOUIUE I10CIIE OLIEHKH TOJIbI.
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15.0

Ni-58 Total

- : — ENDF/B-VI

AN

©

o
I

o1
o
I

Cross section, barn

Jeeee[Ni-B8 Total | - mmmmmemeeeeeeeeeeeek

— JEFF-3.1 B

Ratio to ENDF/VI, %

——JENDL-3.3

Energy, eV

Pucynoxk 2 — Xoxa nomuoro ceuenus Ni-58 B obmactu sHepruii 100 kaB — 10 M»aB.

N3 npencraBnenHoi Ha pucyHke 2 uHpoOpManuu BUIHO, 4To paznuuus mexay JEFF-
3.1 u ENDF/B-VI HOCAT He NpUHUMIHUAIBHBIA XapakTep. B Toxxe Bpems, pazinuusi MEexIy
JENDL-3.3 u ENDF/B-VI cuctremaruuecku paznuyatorcs Ha ~ 2 %.

Ha pucynkax 3-4 cpaBauBaercst xon ceuenuss u3 ENDF/B-VI u JENDL-3.3 ¢
UMEIOUIUMUCS B 3TOM 00JacTH SHEPruil HKCIEePUMEHTaJbHBIMU JaHHBIMH. BuanHo, 4rto

ouenka ENDF/B-VI nyumie coriacyercs ¢ 3KCIEPUMEHTAIBHBIMU JAaHHBIMH, Y€M OIIEHKa
JENDL-3.3.
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5.0E+06 6.0E+06 7.0E+06 8.0E+06 9.0E+06 1.0E+07
Energy, eV
Pucynoxk 3 — CpaBHenue nosHoro cedeHus Ni-58 B obmactu suepruii 5 — 10 MaB.
3.5 X ;
l Ni-58 Total . ——ENDFB-VI
11 ; r : ——Perey93
B " e Dukarevich67
P —i : — — JENDL-3.3
£ 3.0 freeeeeeeet KTI ------------------- T RRITERIIEEE e ERRTREERTICRITILLIEE
s 1 NS
s | g e
o - THe T
m "
2 I RN
- SO OSSR SRR -
o
20 1 1 1 I; 1 1 1 E 1 1 1 E 1 1 1 I; 1 1 1
1.0E+07 1.2E+07 1.4E+07 1.6E+Q7 1.8E+07 2.0E+07
Energy, eV

Pucynoxk 4 — CpaBHenue nonHoro cedeHust Ni-58 B oomactu suepruii 10 — 20 M»B.
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3.2. Ceuenue ynpyz020 pacceanus

Ha pucynke 5 mokaszaH SHEpreTHUECKUA X0 CeUeHUs YIPYTroro paccesiHUusl HEUTPOHOB
n3 Oubmmoreku ENDF/B-VI (rev.l), mnepepaboranueie B 299 MyJIbTHTPYMIIOBOE
MpeJCTaBICHUEe, U OTKJIOHEHUs OoT Hero ceueHuil u3 Ombnumorek JEFF-3.1 u JENDL-3.3. B
obmactu suepruii 100 x3B -10 M»aB, tme, kak ObLIO BUAHO BBINIC, Pa3IMYMsl B OIEHKAX
MaKCHMAJIbHBI.

1.E+02
- Ni-58 Elastic
i : ——ENDF/B-VI
c i .
(]
o
c
S
3]
[}
2]
[9]
%]
e
o
1E+00 1 1 1 1 1 1 1 1 IE 1 1 1 1 1 1 1 1
15 T
10 reeenees Ni-58 Elastic
X C
§ 5 B Rt bbb bbbty
n\] -
L C
2 o
w C
9 -
S 5 feees ——JEFF-3.1
3 C
m B '
-10 ooy ——JENDL-33 |--mo-mememeeeee o
-15 r 1 1 1 1 1 1 T 1 1 1 1 1 1 L1
1.E+05 1.E+06 1.E+07
Enegry, eV

Pucynok 5 — Xop ceuenus ynpyroro paccestuus oonactu suepruii 100 k3B — 10 MaB.

W3 pucynka BuaHO, uTo pasznuuus Mexnay oueHkamu ENDF/B-VI u JEFF-3.1
coctaBsitoT ~ 5%, a mexay ENDF/B-VI u JENDL-3.3 ~ 10-15 %. Paznuuus B oreHke
CEYEHHUs BO3pPACTAIOT C POCTOM SHEPIHUU.

Ha pucynkax 6-7 noka3zaHo CpaBHEHHE pacCMaTPUBAEMbIX OIEHOK C UMEIOIIMMUCS B
HAIlleM PAaCMOPSHKEHUH JKCIEPUMEHTANbHBIMU HaHHbIMU u3 Oubimoreku EXFOR. Ha
pucyHKe 6 cpaBHEHHE JaHO B obOsactu ’Hepruid 1-15 M»aB, a Ha pucynke 7 — B Oosiee y3Koi
sHepreTuyeckoit oomactu 1 — 5 MaB.

N3 npencraBneHHOrO  CpaBHEHUsT  BHJHO, YTO  HaWjydlllee COrjlacue C
IKCIIEPUMEHTATBHBIMU JaHHBIMU uMeeT onieHka ENDF/B-VI, Ho u oHa Bbitie 7 MaB nexut
HECKOJILKO BBIIIE KCIIEPUMEHTATBHBIX JaHHBIX Guss(1985).
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4.00
I ; : —— ENDF/B-VI
:|Ni-58 Elastic O Rodgers67
: : A Boschung71
o C.Budtz-Jorgensen82
c 3.00 ¢ Sokolov73
3 e Korzh7s
_g x Guss85
S —JEFF-3.1
s i : . : —JENDL-33
2 . \ ; : : |
S 2.00 Freeeeeenapdeas ...... == Tl : .
- . . : T
L L i
L
i X —
[ 5 5 5 5 5 X 7
100 1 1 1 : 1 1 1 I. 1 1 1 I. 1 1 1 I. 1 1 1 I. 1 1 1 : 1 JT 1
1.0E+06 3.0E+06 5.0E+06 7.0E+06 9.0E+06 1.1E+07 1.3E+07  1.5E+07
Energy, eV

Pucynok 6 — CpaBHeHHE CEUCHHS YIIPYTOTr0 paccesiHus B oomactu sHepruit 1 — 15 MaB.

4.00

Ni-58

Elastic

< 3.00
®
o]
c
2
3]
[}
(%)
[%2)
S
S 2.00
| | — ENDF/B-VI O Rodgers67 A Boschung71
| | o C.Budtz-Jorgensen82 & Sokolov73 e Korzh75
L | —JEFF-3.1 ——JENDL-3.3
1.00 : E : i : E :
1.0E+06 2.0E+06 3.0E+06 4.0E+06 5.0E+06
Energy, eV

Pucynok 7 — CpaBHeHuUe ceueHHs ynpyroro paccesiHus B o01actu suepruit 1 —5 MaB.
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3.3.Ceuenue paouayuonnozo 3axeama

CeueHue paJMallMOHHOIO 3aXBaTa, KaKk M IOJHOE CeueHHe, paziuyaercs B 001acTu
sHepruii  Beimie 800 k3B. CpaBHeHMe cedeHMs] paJAMALMOHHOIO  3axBara C
9KCIIEPUMEHTAIbHBIMU JAHHBIMU TIOKa3aHO HA PUCYHKE 8.

1.E-01 t
Ni-58 Radiative capture
c 1.E-02 +- £ gt L
@
o]
=
S
©
(O]
(7]
wn
3
o 1.E-03 B bt SRRy AL,
¥ ——ENDF/B-VI
[ O H.VonHalban Jr38 -
I e Emst70
1.E_04 1 1 1 1 1 1 1 1 I: 1 1 1 1 1 1 1 1
150 T
100 ----ee-o-o- —JEFF-3.1
N ¥
> 50 g ——JENDL-3.3
0 C
E ¥
=z 0 o
Lu -
e - :
R S DT e
IS C :
o L
L0 Are e e e
_150 I 1 1 1 1 1 1 1 1 I. 1 1 1 1 1 1 1 1
1.E+05 1.E+06 1.E+07

Energy, eV

Pucynok 8 — Xop ceuennst 3axBata B obsactu sHepruid 100 kaB — 10 M»B.

W3 pucyHka BUIHO, YTO pa3IMyUe B CEUCHUSX MEXKAY OLICHKaMH HaXOJIUTCS B 00JacTu
SHEPruid, TJEe HKCICPUMEHTAIbHBIE JaHHbIE OTCYTCTBYIOT. T.e. pa3iuuusi B CEUYEHUSIX
00yCIIOBJIEHBI pe3yibTaTaMu pacueToB. [Ipu aToM camu ceueHus Ha MOPSAIOK YMEHBIIAIOTCS.

3.4.Ceuenue neynpyzo20 pacceanus

CpaBHEHHE pa3IMYHBIX OLICHOK MPUBEACHO Ha pUCYHKE 9. BuaHO, 4TO B OTIMYHE OT
ENDF/B-VI u JENDL-3.3, ceuenue neynpyroro paccesuuss B JEFF-3.1 Hocur spxo
BBIPQKECHHBIA  pE30HAHCHBIM  xapakTtep. COOTBETCTBHME  PE30HAHCHOM  CTPYKTYpBI,
Ha0J1r0/1aeMOM B IOJTHOM CEUEHHM 1 B CEUEHHH HEYyNpyroro paccestuus g ounenku JEFF-3.1,
MoKa3aHo Ha pucyHke 10.
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15

- JEF3.1
I Ni-58, inelastic
" ' ENDF/b6
c 10 +
= — - -BROND2
3 L
[
O -
= — — JENDL3.3
o
o L
(2]
g -

O  Shi Xia-Min(82
205+ ®2)
O

L A Joesson(69)
L o Korzh75
0.0
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07
Energy.MeV
Pucynok 9 — Ceuenue Heynpyroro paccesHus Ha Ni-58.
5.0 :
L Ni-58, inelastic
c L
c 4.0 +
Q
C I *
0
s
()
[7p]
2
2 3.0 Hif L -4 -{ft - -
@)
- —— Total ——Inelastic+3
20 I . T IS
2.0E+06 2.1E+06 2.2E+06 2.3E+06 2.4E+06 2.5E+06
5.0 :
- Ni-58, inelastic
s [ :
340 F -
c L
2 e
3] L
(]
u) -
T e T i
e r "
© i ——Total ——Inelastic+3 |
2.0 i : i : | : .- :
4 5E+06 4.6E+06 4.7E+06 4.8E+06 4.9E+06 5.0E+06
Energy.MeV

Pucynok 10 — CtpykTypa [OJIHOTO CEUEHUS U CEUEHUS HEYIIPYTOrO PacCEsIHUS.
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N3 pucynka 10 BuaHo, 4TO cTpykTypa Heynpyroro paccesnus B JEFF-3.1
KOPpEJIHUPYET CO CTPYKTYpOH MONHOro ceueHus. Ciexyer oTMeTuTs, uyTo onenka JENDL-3.3
uMeeT HanboJiee HU3KUE 3HAYCHHSI CEYCHHUST HEYIIPYTOTO paccestHus B 00acTu suepruii 1o 10

Mb>B.

3.5.Ceuenue peaxyuu (n,2n)
PUCYHKE

Ha

11

OKCIICPUMCHTAJIbHBIX JJaHHBIX.

ITOKa3aHO

CpaBHEHHE

peaKiuu

(n,2n)

OLCHCHHBIX u

Cross section,barn

0.10

0.08 --nmmsrrereenaaaaee ST bseeenenieenas)

o
o
>

o
o
=

0.02

Ni-58 (n,2n)

Bayhurst(75)

O  Plompen(01)

A Paulsen(65)

X  lkeda(88)

X  LuHan-Lin(89)
e  Filatenkov(99)
= =ENDF/B-VI

=JEFF-3.1
BROND2

JENDL3.3

IRDF2002

0.00
1.2E+07

1.4E+07

1.6E+07
Energy.MeV

1.8E+07

2.0E+07

Pucynok 11 — Ceuenne peakuuu (n,2n) Ha Ni-58.

W3 mpencraBnenHoro Ha pucyHke 11 cpaBHenmsi BugHO, uTo cBsiska ENDF/B-VI —
JEFF-3.3 — IRDF-2002 nau6osnee coriiacoBaHa ¢ COBOKYITHBIM HA0OpOM SKCIIEPUMEHTATbHBIX
MHKPOJaHHBIX.

3.6.Ceuenus peakyuii oo6pazoeanus npomonos (n,p) u (n,np)
Ha pucynkax 12 — 13 mokazaHo cpaBHEHHME CEUYEHHH peaknuid ¢ oOpa3oBaHHEM

MIPOTOHOB.
: ——ENDF/b6
0.60 ; Ni59(n,p)[
: : — JEF3.1
< :
8 4 :
c 0.40 : R |\ N —— —— JENDL3.3
RS : :
© : :
3 : :
» : : ¢ Plompen(01)
2] . .
2 : : \
© 0.20 : : : _
: : : O Filatenkov(99)
i : ; —— IRDF2002
0.00 } i i
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07
Energy.MeV

Pucynok 12 — Ceuenne peakuuu (n,p) Ha Ni-58.

NI-16



—— ENDF/b6

080 +-----—---- e R
| Ni-58(n,np) ! : JEF31

g 00T ' : i —— JENDL3.3
o i . .
- H
3=/ : :
S : : ¢ Temperley(68)
& 0.40 - : ;
n .
g 0O Pavlik-1(68)
@)

0.20 - X Pavlik-2(68)

, : : : : + Ikeda(88)
0.00 A R S U U SR
1.0E+07 1.2E+07 1.4E+07 1.6E+07 1.8E+07 2.0E+07

Energy.MeV

Pucynok 13 — Ceuenne peakiuu (n,np) Ha Ni-58.

W3 npuBeneHHoro cpaBHeHHUs Ha pucyHke 12 BugHo, 4yto 10 15 M»1B Bce onenku
peakuuu (n,p), 3a wuckmouenueM JENDL-3.3 xopomo cormacyrorcss ¢ HOCIEIHUMH
JKCIIEPUMEHTAIbHBIMU JaHHBIMU. Beimie 15 MaB onenka u3 JEFF-3.1 He onpaBaaHo BeIcoKa.

Ceuenne peakuun (n,np) w3 ENDF/B-VI u JEFF-3.1 Haumnydymmm oGpazom
COTJIACYIOTCS ¢ UMEIOIIMMHUCS IKCIIEPUMEHTAIbHBIMU JAHHBIMH.

3.7.Ceuenus peakyuu oopazoseanus anvgha yacmuy (n,a) u (n,na)
Ha pucynkax 14 — 15 noka3zaHo cpaBHEHHE ceueHUI peakiuu (n,a) B 00JacTu mopora
peakuuu U B obsnactu 3Hepruii 1o 20 M»aB.

0.16 T : _
- - ; ; 5 —— ENDF/B-6
[ Ni58(n,a) : 5 DT
r ; : : ; | —— JEF3.1
e Ny ——JENDL3.3
c [
= C A Gledenov(97)
C— - M
o) -
= 0.08 + | O Ketlerov(96)
a L
a i O Tang Guo-You(95)
o L
&) - .
004 _:7””””%””7””%” " ”75 7777777777 7 777777777 X Qaim(84)
L ' ' ' ' ¢ Tang Guoyou(97)
e Fessler99
0.00 - i :
0.0E+00 2.0E+06 4.0E+06 6.0E+06 8.0E+06 1.0E+07
Energy.MeV

Pucynok 14 — Ceuenue peakuuu (n,a) Ha Ni-58 B 001actu nopora.
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0.16

L - : ——ENDF/B-6
C Ni58(n,a)
i : —JEF3.1
0121 ——JENDL3.3
=
g O Majeddin(97)
<
=l
g 0.08 - A Gledenov(97)
(%3]
@ O Ketlerov(96)
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@]
O Tang Guo-You(95)
0.04 -
X Qaim(84)
: : : e Fessler99
0.00 i i i
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07

Energy.MeV

Pucynok 15 — Ceuenune peakuun (n,a) Ha Ni-58 B o0mactu sHepruii 1o 20 M»B.

Ha pucynke 16 moka3zaHO CpaBHEHHME OIICHCHHBIX CEUEHUH peakmuu (n,np) c
HMCIOIMIUMUCH SKCIICPUMCHTAJIbHBIMA JaHHBIMHU.

1.E+00 ¢
E ; ENDF/b6
i Ni58 (n,na)
1EQ0L - - - - =BROND2
c §
< i
a I JEF3.1
e
§e]
5 1E02 - -
@ C
» r JENDL3.3
(7]
n -
o L
U 4
1E03 +----------------- e 0O Khan73
: " A Seebeck65
1E_O4 1 1 1 |" : |"’ 1 1 1 : 1 1 1 1
5.0E+06 1.0E+07 1.5E+07 2.0E+07
Energy, eV

Pucynok 16 — Ceuenne peakuuu (n,na) Ha Ni-58 B obsactu sHepruii 10 20 M»3B.

W3 pucyHka BHIHO, 4TO Bce OLEHKHM, 3a uckmoueHueM BPOH/I-2, npyxHO He
BIIMCHIBAIOTCS B OJKCIEPUMEHT. BepoATHO, MMEET CMBICI HE3HAYUTEIbHO IIONPaBUTh
COBpPEMEHHBIC OLIEHKH 110 aHAJIOTUHU ¢ TToBeaeHueM orieHku u3 bPOH/I-2.
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3.7. Ceuenue peaxyuu c oopazoeanuem 0eiimonos (n,d).

Ha pucynke 17 mnokasaHO CpaBHEHHME OIICHEHHBIX cedyeHuid peakiuu (n,d) c
UMEIONTUMHUCS  OKCTIICPUMEHTAIBHBIMU  JaHHbIMH. Kak  mpaBwio, B  OuOIHOTECKE
sKcriepuMeHTanbHbIX JaHHBIX EXFOR mis 3TOM peakiinu MPUBOJIUTCS CyMMapHOE CEUeHHe
peakuuii (n,p) + (n,d). [IpsaMbIx U3MepeHnit HEMHOTO, M OHU MOKa3aHbl HA pUcyHKe 17.

1E-01 ¢
- : : ——ENDF/b6
L Ni58(n,d)
I —JEF3.1
€ 1E-02 +
_g o
Py C ——JENDL3.3
i) r
3 L
]
: ® < Qaim74
%)
S .rpr2 L. H"H_ S
S 1.E-03 g
C e Graham87
4; $ ¢ Qaim85
1.E-04 +T/ r :
8.00E+06 1.20E+07 1.60E+07 2.00E+07
Energy.MeV

Pucynok 17 — Ceuenne peakuu (n,d) Ha Ni-58 B o6mactu sHepruii 1o 20 M»sB.

W3 pucyHka BHIHO, YTO HAWJIy4IIUM OOpa3oM C SKCIEPUMEHTOM COIJIACYIOTCS
onenku u3 ENDF/B-VI u JEFF-3.1. Ho u 1y HUX >kenaTeabHO TOMPAaBUTh MOPOT PEaKIMU
COIJIaCHO 3KCcTepuMeHTy Qaim§S.

3.8 Ceuenue peaxkyuu c oopazoeanuem mpumus (n,t) u 2enusn -3 (n,He-3).

CeueHMsl yKa3aHHBIX PEAKIUI HMMEIOT BEJIMYMHBI MOPAIKa MUKPOOApH M BBICOKUN
nopor peakuuu, nosromy B oueHkax ENDF/B-VI u JEFF-3.1 onu He npuBoasarcs. Tem He
MeHee, HH(pOopMaIHs TI0 TAKUM PEaKIisiM UMEETCs, U OHH 0e3 0COOBIX MpOoOJieM MOTYT OBITH
no6asneunst B oneHku JEFF-3.1 u ENDF/B-VI.

BriBoaBI

OneHeHHblE CEYEHMsI HEUTPOHHBIX peakuuil B obmactu sHepruit or 10E-5 3B nmo 20
M5B npeanourutensHo B3saTh U3 Oubnmorexku JEFF-3.1, koTopble mpeactaBisioT coOoif
€BPOIICHCKYIO PeBU3MIO NaHHBIX n3 Onoimoreku ENDF/B-VII.
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4. YrioBble pacnpeaejieHUs HHTPOHOB

4.1.Yznoevie pacnpedenenus npu ynpyzom pacceanuu Helumponoe

OKCIIEpUMEHTANIBHBIX JAHHBIX [0 YIJIOBOMY pACHpPElIEICHHI0O HEWTPOHOB IpHU
YIPYTOM pacCesTHUH HEUTPOHOB HE MHOTO. M3 HUX HanboJiee COBPEeMEHHBIX JaHHBIX 3TO:

- JeTayibHble MO 3HepruM (BIWIOTH N0 813 k3B) maHHBIE YITIOBBIX pacHpeesieHHi
nefitporos st yrios paccesams 39°, 55°, 90°, 120° 140° u 160° rpynmer Perey at al,
BeimoHeHHBIE B 1993 Ha ORELA;

- nanHble Smith at al, BermoaaenHbIe B 1992 roay B 061actu 60siee BEICOKUX SHEPTHMA
oT 4.5 MaB 10 9.99 M5B na yctanoBke DINAM (Tandem Dinamitron);

- mamHble Tpymmbl Guss et al, BeimonHeHHBIE B 1985 TOay B 007acTH BBICOKHX
sHepruii ot 7.9 MaB no 13.94 M»B na ycranoske VDGT.

Otmetum, uro B JEFF-3.1 naHHble MO yrioBOMYy pacHpeiesieHuI0 HEUTPOHOB Npu
YOPYTOM paccessHuu HEUTPOHOB B3sThI U3 olieHk ENDF/B 6e3 u3meHeHuii.

Ha pucynke 18 mpuBeneHO CpaBHEHHE OLIEHEHHBIX YIJIOBBIX paclpeiesieHuil mnpu
YIPYTOM PACCESTHUM C 3KCIIEPUMEHTAbHBIMU aHHBIMU rpynibsl Guss et al (1985).

LE+01 ¢ : :
o Guss7s | i INi-58 Elastic E=7.90 MeV|
1.E+00 +---| —JEFF-3.1 : :
— JENDL-33
&
c
5 LE0L ¢
s :
<
a
LE-02 4---2
1E-03
LE+01 ¢
o GUSST5
1E400 Looo| —JEFF31 |1
_ — JENDL-33
@
=
5 L1EOL +
Ee] £
<
a
LE-02 +/-5
1.E-03 " " " " ': " " " " ; " " " " ':
LE+0L =
o GUSST5
1E+00 +---| — JEFF-3.1
_ — JENDL-33
@2
c
5 1E-01 +
Q £
<
a
1E-02 1
1E-03 j : :
1.0 05 0.0 05 1.0
cos

Pucynok 18 - CpaBHEHHE OIIEHEHHBIX W YKCIEPUMEHTAIBHBIX YIJIOBBIX PACIIPEACICHUM.
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Huxe na pucyHke 19 moka3aHo aHajJOrMYHOE CPABHEHHME C AKCIEPUMEHTAIbHBIMU
JTaHHbIMU Ipynnsl Smith et al (1992).

1E+01 ¢ :
; Ni-58 E=4.5 MeV
LE+00 re-veemee O SMITH92 —JEFF-3.1 —JL33 | Forrrasreneee
- E
£
=
©
o
<
a
1E-03 : : :
1.E+01 T
Ni-58 E=6.5 MeV
LE+00 roeeeeeeacs e
: o SMITH92 ~ —JEFF-31  —JL33 :
°
Ky
o
S 1E-01 ~
o)
<
s A
1E-02 +
1.E-03 i i i i ; i i i i A; i i i i ;
-1.0 0.5 0.0 05 1.0
2
£
=
©
o
<
a
1E-03 — i e i
1.0 05 0.0 05 10
cos

Pucynok 19 - CpaBHEeHME OIIEHEHHBIX W YKCHEPUMEHTAIBHBIX YIJIOBBIX PACIIPEACICHUM.

Ha pucynke 19 mns sHeprerudeckoii Touke 9.99 M»sB nomumo naHHBIX Tpynmsl Smith
et al mpuBonsaTcs nannele rpynmel Guss et al (momydenHsle npu sHepruu 9.958 M»sB) Ge3
MepenpuBsI3KY K d3HEpPTUH 9.99 M»1B.

W3 npuBenenHoro Ha pucyHkax 18-19 cpaBHeHUS BUAHO, YTO MPUOIM3UTEIHHO 10 8
M5B yrnoseie pacnpenenenus w3 JEFF-3.1 (=ENDF/B-VII) nyume cormacyorcs c
HKCIIEPUMEHTAIbHBIMU JaHHBIMH, yeM oueHka u3 JENDL-3.3. IIpu 6osee BHICOKUX 3HEPTUsX
06¢ OILICHKH COTIACOBAHO XOPOIIIO ONKCHIBAIOT PACCESHUE BIepe, paccesHue o yriaom 90°
nyumie onuchiBaeTcsi onenkod w3 JEFF-3.1, u, makoHemn, paccesHue Hazag o0€ OIEHKU
OMMCBIBAIOT MTO-PAa3HOMY, HO OJJUHAKOBO ILIOXO.

WuTepec mnpeacTaBifOT dKCIepUMeHTaidbHble agaHHble Perey et al (1993),
BBITIOJIHEHHBIE C BBICOKOW TouHOCThIO Ha ORELA B oOmactu »HEpruil pa3pemieHHBIX
pe3onancoB. Ha ocHOBe 3THX SKCIEPUMEHTOB OBUIM OIpEeNIeHbl apaMeTPhl Pa3peIIeHHBIX
pE30HAHCOB BO BCEX paccMaTpuBaeMbIX olleHKax. Ha pucynke 20 mpuBeIeHO CpaBHEHHE

NI-21



OIICHEHHBIX M JKCIICPHMEHTANBHBIX YIIOBBIX pacmpeseseHuil st yraa paccesaus 39°. Ha
pucyHke 21 npuBeIeHO aHAJIOTMYHOE CPAaBHEHUE IS YTila pacCesHUs 160°.

30 _ -
Ni-58 39 degree . PEREY93

! ° | ——B-ViIbo
.| — — JENDL-33

DA, barn/sr

0.0E+00 5.0E+04 1.0E+05 1.5E+05 2.0E+05
3.0

- Ni-58 39 degree - PEREY93

| ——B-VIbo

| — — JENDL-33
ZX\ IR T R

DA, barn/sr

il
'3
lll\'i.

0.0 .

2.0E+05 2.5E+05 3.0E+05 3.5E+05 4.0E+05
2.0
[ Ni-58 39 degreel -+ PEREY93 | {
——B-VIb0 1
15 4 | — — JENDL-33| __ Q ____________
@
E L
S 1.0 +re-pdrepedop TR RELR R PR I ) R B EPPE | EEPEN PEPPPR X% [ oo copepees
°Q "
<
a
05 -
0.0 A
4.0E+05 45E+05 5.0E+05 5.5E+05 6.0E+05
2.0
- - ~- PEREY93
Ni-58 39 degree ——B-VIbo
— — JENDL-33|

DA, barn/sr

6.0E+05 6.5E+05 7.0E+05 7.5E+05 8.0E+05

Energy, eV

Pucynok 20 - CpaBHEHHE OIIEHEHHBIX U YKCIEPUMEHTAJIbHBIX YIJIOBBIX PACIIPEACICHUMN.
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3.0

Ni-58 160 degreel . PEREY93
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Pucynok 21 - CpaBHEHHE OIIEHEHHBIX U YKCIEPUMEHTAJIBHBIX YIJIOBBIX PACIIPEACICHUM.
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N3 mpuBenennoro Ha pucynkax 20 - 21 cpaBHEHUS BUIHO, YTO OILEHEHHBIE KPHUBBIC
XOpOIIO COTNacyroTcsl ApYr ¢ apyrom. B oGmactu suepruit go 600 k3B 00e oneHku
3HAUYMUTENIBHO PA3JIMYAIOTCS OT JKCIEPUMEHTAJIbHBIX 3HAUYEHMM YTJIOBBIX paclpeneieHuu,
Bhie 600 k3B sKkcrepuMeHTanbHbIe JaHHBIC U OIICHEHHbIE KPUBBIE MTPHEMIIEMO COTTIACYIOTCS
apyr ¢ apyrom. OTMeTuM, 9To 00paboTKa IKCIIEPUMEHTAIBHBIX JTAaHHBIX Tpymibl Perey et al
HOCHT MIPEJIBAPUTENBHBIN XapakTep.
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5. JHeprernyeckue pacnpeaejieHus HEMTPOHOB

5.1.2uepzemuueckue pacnpeoenenHus npu HEYnpPy2om paccesHuu HellmpoHoe

B ouenke ENDF/B-VIIb snepro - yrioBble pacnpenesieHns NpUBOASITCS A peakiuuid
¢ MT=16, 22, 28, 51, 91, 103, 107. [ns Bcex NEPEUMCICHHBIX pEAKIUN TaHHbIC
NpPEICTAaBISIOT  COOOW  3HEPro-yrioBble paclpeAcieHHs s BbUICTAIOIUMX YacCTHIL,
OCTaTOYHOTO sJpa U (OTOHOB, O0Opa3yloIUXCs B TMPOLECCE pPEAKIUH. YTJIOBbIE
pacnpeesIeHus] yUUTBIBAIOTCS € TOMOLIBIO OJMHOMOB JIeskanpa.

B omnenke JEFF-3.1, B kotopoii onenka ENDF/B ucnonb3oBanack kak crapToBasd,
KOPPEKTHPOBKA KOCHYJIACh 3aKOHA MHTEPIIOJIALMN JaHHBIX JJIs Haneraomux yactul. INT-12
3ameHeH Ha INT=2. Kpome 3TOro, BenuuuHy HEWTPOHHOTO CHEKTpa HEYNPYro PacCesHHBIX
HEUTPOHOB CJIErKa YMEHBIIWIH BbIlIe 7105 M3B i Jydilero coriacoBaHusi CO CIIEKTPOM
UCITyCKaeMbIX HEHTpoHOB mpu 14 MaB, nmpomepennsix rpymmoit Vonach et al.

B ouenke JENDL-3.3 sHepro-yrioBsie pacupeneneHus NpUBOAATCS ISl CIETYOIINX
tunoB peakuit MT=16, 22, 28, 91, 203, 204, 205, 206, 207, naHHbIe 1751 KOTOPBIX B3STHI U3
JENDL Fusion files.

Hunst peakmuii ¢ MT=16, 22, 28, 91 naHHBIE NPEnCTaBIAIOT COOON SHEPTO-YTIIOBBIC
pacnpeneneHus TONbKO AJIs BbUIETAIOUUX HEUTPOHOB.

Hns peakumii ¢ MT=203, 204, 205, 206, 207 »Hepro-yrioBble pacrpeaciieHUus
MPUBOASATCS JJI1 COBOKYITHBIX BBUIETAIOLIUX 3aPsKEHHBIX YACTHII.

BriBoaBI

[IpencraBnenue osHepro-yrioBeix pacmpenenenuid B omnenke JEFF-3.1  (kxak
oTKoppekTrpoBaHHOU Bepcuu otieHku ENDF/B), mo-sunuMomy, mpeanouTuTeIbHee OIEHKU
JENDL-3.3. Hapsimy ¢ omnmcaHueM BBUICTAIOIIMX YaCTUI[ M CHEKTPOB 0Opa3yromuxcs
(OTOHOB OMOJHUTENIBHO MPUBOAUTCS MH(OpMAIUs 00 OCTaTOYHBIX AJpax, T.. ONUCAHUE
MIPOIIECCOB SIBJIACTCS OOJIee OOIINM.

6. O0pa3zoBanne GoTOHOB

Hnst Ni58 mpencraBieHsl JBe OLEHKHA (POTOHHBIX AaHHBIX B Ombmmorexkax ENDF/B-
VIIb (~JEF3.1) u JENDL3.3.

B ounenke ENDF/B ¢oToHHBIE AaHHBIE NPEACTABICHBI HEMOCPEIACTBEHHO IS
caenyromux peakuuiit MT=51-58,102. Ins peakuunit MT=16, 22, 28, 91, 103 u 107 cnektpsl
¢oroHoB 3amatorcst B cekiuuu MF=6 ¢ mOMOIIBIO JAaHHBIX MO 3HEPro—yrJIOBBIM
pacnpeeneHusIM.

B JENDL ¢oTonHble naHHbIe peAcTaBieHbl I peakuuii MT=16, 22, 28, 51-65, 91,
102, 103, 107.

6.1.Muoscecmeenrnocmu 00pazoeanus (homoHoe U epoOAMHOCHIU NEPEX0008

MHOkeCTBEHHOCTH (DOTOHOB B HEUTPOHHBIX peaknmsax MT=16, 22, 28, 91, 103, 107 B
JENDL Opin momywensl mo mnporpamme GNASH. ®DoTOHBI HEyNpyroro paccesHusi B
MPEJCTABIICHBI C MOMOILBIO 15-TH YPOBHEW M KOHTUHYYMOM C dHEprueut 3.932 MeV,

B ouenke ENDF/B nanuble npeacTaBieHbl 1isi 8 YpOBHEH, KOTOpbIE, KaK BUIHO U3
TaOaMLbl 3, MpakTHUecKu coBnaaaroT. O01acTe KOHTUHYyMa YPOBHEM HAUMHAETCS HUXKE IO
sHepruu, yeMm B JENDL - npu 3.52 MeV.
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Tabnuna 3- DHepruu ypoBHEW HEYNPYTOro paccesHus

N JENDL3.3. ENDF/B-VII
51 1.454E+06 1.454E+06
52 2.459E+06 2.459E+06
53 2.776E+06 2.776E+06
54 2.902E+06 2.903E+06
55 2.942E+06 2.943E+06
56 3.038E+06 3.038E+06
57 3.263E+06 3.265E+06
58 3.420E+06 3.421E+06
59 3.524E+06

60 3.531E+06

61 3.593E+06

62 3.620E+06

63 3.774E+06

64 3.898E+06

65 4.475E+06

91 3.932E+06 3.520E+06

B omenke ENDF/B s 8 ypoBHE# 3aaHbl BEpOSATHOCTH IIEPEXOJIOB, B3STHIC W3
pabotsl D.M. Hetric, C.Y. Fu, and D.C. Larcon, "Calculated neutron-induced cross sections
for 58,60NI from 1 TO 20 MEV and comparison with experiment,” ORNL/TM-10219,
ENDF-344 (1987).

B OLEHKE JENDL 115 Heynpyroro paccestHusl Takke JaHbl BEPOATHOCTU IEPEXOAOB,
KOTOpBIE 70 58-T0 YpOBHs Takue ke, kak u B ENDF/B.

®dotonbl paguanmonHoro 3axsata B JENDL nonydensl u3 sHepreTuyeckoro dOamanca.
B ENDF/B nannsle nonydensl o nporpamme TNG.

6.2.Yenoeoe pacnpeodenenue ¢homonoe.
B o0eux omenkax mans BceX (OTOHOB B HEUTPOHHBIX PEAKIMSAX OIMPEAEICHO
M30TPOITHOE YTJIOBOE pacIpe/IeiCHHE.

6.3 Henpepvisuble ynepzemuueckue cneKkmpul (homonoa.

B ounenke JENDL »sHepretnueckue crekTpsl Jisi (POTOHOB HEUTPOHHBIX peakuuit
MT=16,22,28,91,103,107 6pimun mocuutansl mo mporpamme GNASH. Cnextpsl (hoTOHOB
paZuManmMoHHOTO 3axBaTta ObUIM TOdy4deHbl 1o mnporpamme Casthy ¢ yderom
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

B ENDF/B wHemocpeactBenHo B cekuun MF=15 ecTb TONBKO CIEKTPHI
pazralMOHHOIO 3aXBaTa, KOTOpble nocuuTanbl 1o nporpamMme TNG. CnekTpsl Ui peakuuit
MT=16, 22, 28, 91, 103, 107 npuenens! B cexuuu MF=6.

BoiBoabI:

Onucanue ¢otoHHBIX JnaHHbIX B oneHke JENDL-3.3 oxBaTeiBaeT Oosibiie
HEUTPOHHBIX peakuuid. I Tex peakuuid, TI€ OLEHKU [PECEKAIOTCSA, HENb3sl OTAAaTh
MPEANOYTEHNE KAKOW-TO OLCHKH.
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7. 3akia04yeHue

7.1.BeiBoabt [Ins Ni-58 B POC®DOHJ] cnemyer TpuHATH HEUTPOHHBIE JAHHEIC,
Haxopsmuecs B oubnuoreke JEFF-3.1. /lanHble 0 koBapuanusx yaaauTh, HOCKOJIbKY OHU HE
BepUDUITUPOBAHEI.

Marepuany npucBouts Homep MAT=2858.
XKenarenpHo, B NajbHENIIEM, YCTPAaHUTh BCE OTMEYEHHBIE B XOJ€ aHAJIM3a JaHHBIX

3aMC€4yaHMA U HCTOYHOCTHU B HpHHHTOﬁ OLICHKC.

7.2. ABTOp 000cHOBaHNSA (paiijia OLleHEHHBIX JAHHBIX

Komees B.H.
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28.4. Hukenb-59

JlonroxxuBymui, paguoakTUBHBIN M30TON ¢ MepuoaoM nomypacnaga T;,=7.6E+4 ner.
Crioco06 paanoakTHBHOTO pacmaja — € +f pacmha.

1.00mme xapaKTepuCTHKHA
7=28
A=58.934 346 7 + 0.000 000 7

Awr=58.428 072 1 + 0.000 000 7

IlepeyeHb HEUTPOHHBIX PEAKIIUHU

MT Peakms Q, MsB Enopor., M2B ano-npoayKT*)
16 (n,2n) -8.9972 9.1512 Ni-58

22 (n,na) -6.0974 6.2018 Fe-55(2.73y)
28 (n,np) -8.5950 8.7421 Co-58(70.88d)
32 (n,nd) -14.9410 15.1967 Co-57(271.8d)
34 (n,nHe3) -15.4750 15.7399 Fe-56

102 (n,y) 11.2400 0.0000 Ni-60

103 (n,p) 15840 0.0000 Co-59

104 (n,d) -6.3709 6.4799 Co-58(70.88d)
105 (n,t) -8.6856 8.8343 Co-57(271.8d)
106 (n,He3) -7.8311 7.9651 Fe-57

107 (n,a) 4.8780 0.0000 Fe-56

111 (n,2p) -5.5056 5.5998 Fe-58

Cxema YPOBHEH: OIIeHKA HEYIPYIOI'0 PacCeSHUS OTCYTCTBYET

PanuoaktuBHOCTB: mepuop noiypacnana Ti,=7.6E+4 net

Jlna obiero npenctaBieHus Ha PucyHke 1 mpencTaBieH SHEPreTUYECKH X0 CeYeHHIA
MOJIHOTO B3aMMOJICUCTBHUSI U €r0 COCTaBISAIOMUX (YIPYroro paccesHus W HEYNPYTux
B3aMMOJeicTBHiT) B 00macTu sHepruit ot 1 k3B no 10 M»sB.

Ha Pucynke 2 aHanornyHoe npeJcTaBI€HUE YHEPreTUYECKON 3aBUCUMOCTH MPUBOAUTCA
JUIST  OCHOBHBIX  COCTABJISIIOIIMX  CEYEHHUS  HEYNPYyTHX  B3aUMOJACWUCTBUN  (CedeHue
paauaMoOHHOTO 3aXBaTa, CEYCHHS peakiuu (n,p) U ceueHrue peakuuu (n,a)).

Ha Pucynke 3 nmpuBoauTCs 3HEpreTuyecKas 3aBUCUMOCTb CEYEHUN TOPOTOBBIX PEAKIUH.
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Pucynok 1 — 3aBUCHMOCTB MOJIHOTO CEYEHUS U €r0 cocTaBiisitone Ha Ni-59.
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Pucynok 2 — CedyeHust Heynpyrux B3aMMOAEHCTBHM U ero cocTapistomue Ha Ni-59.

1.E+00
2 Ni-59 (n.2n)
L |threshold reaction )
LE-01 4T ’
c E (n.d)
a C
o] H N
Z LE-02 evrreemreieeneeenaas : =o= (n.na)
() 3 : :
5 ¥ (n,np)
s i : .
o LE03 eeroeemeees R ————(,nd)
0 E : :
o C
o ————(n,He3)
x L
1.E-04 +---g--ffmmnmnsyho -
E (n,nHe3)
r --==(n,2p)
1.E-05
5.0E+06 1.0E+07 1.5E+07 2.0E+07
ENERGY, eV

Pucynok 3 — DHepreruueckasi 3aBUCUMOCTb IOPOrOBbIX ceueHHi Ha Ni-59.
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2. Pe3oHaHCcHas1 00,1aCTh HEMTPOHHBIX peaKIuii

CnuH u yetHocth J'= 3/27;

Pamnyc paccesaus: R=0.650* 10"%cm.

O06JacTh Pa3pCICHHBIX PC30OHAHCOB.

Habop pe3oHaHCHBIX MapaMeTpoB ClIeaH Ha OCHOBE COOPHUKA PE30HAHCHBIX ITapamMeTpoB MO
penakuuert Myxa0xaba (BNL-235, 4-¢ uznanue 1981) u conepxut 9 S-pe3oHaHCOB.

Obnacte pa3penieHHbIX pe3oHancoB oT 1E-5 3B no 10.0 x3B.

B pe3onancHoi 007aCTH B MOMJIOKKY IOJHOTO CEUEHHUS BKIFOUEHA CYMMa CCUYCHHMH PEaKITUi

(n,p) + (n,a).

3. CeyeHnst HEHTPOHHBIX PeaKIUit

3.1.11oanoe ceuenue

B pe3OHaHCHOI>'I 06J'I3.CTI/I IMMOJIHOC CCUYCHUC MOJIIYYCHO MO PE30HAHCHBIM IapaMETpaM, BBIIIC —
KaKk CyMMa MapIuaibHBIX cedeHmid. Ha pucyHkKe 4 IOKa3aHO CpaBHEHHE OIICHCHHOTO CEUCHUS C
IIOCJICAHUMHA 3KCHepI/IMeHTaJ'II)HI>IMI/I JAHHBIMH.

1E+04 ¢

| —Total L Ni-59

1.E+03 +| ° RAMAN7S | oo A SO ST beeeeeereeeas AR

HARVEY76

a

1E+02 + ; USSR Y0¥ 5 O

CROSS SECTION, barn

1E+01 + 1.5 B RN T - '

1.E+00 et By g VRS ; up
1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06

ENERGY, eV

PI/ICYHOK 4 — CpaBHeHI/Ie OLCHCHHOTI'O IMOJIHOT'O CCUYCHUS C SKCIICPUMCHTAJIbHBIMU
JaHHBbIMU.

W3 pucynka 5 BHUIHO, 4YTO, B IIEJIOM, PE30HAHCHAs CTPYKTypa IOJHOTO CEYEHUs
OTpa’keHa MpaBWIbHO. B sKcrepuMeHTe HaOMI0Ja0TCSd PE30HAHCHI, HE MPUCYTCTBYIOIIUE B
olieHKe. lcronb3oBaHME MMEIOIIUXCS JIETANBHBIX OSKCIEPUMEHTANBHBIX JaHHBIX IS
00HOBNIEHHUS HAOOpa PE30HAHCHBIX MMAPaMETPOB — 3aa4a OyayIIero.

3.2.Ceuenua napuuaibHblX peaKyuil

JIisi mapuuaNbHBIX peakluid dKCIEepUMEHTaNbHbIe JaHHble B OuoOmuoreke EXFOR
MPAKTUYECKU OTCYTCTBYIOT. VICKIIFOUEHME COCTABISIOT U3MEPEHUSA CEYEHUN B TEIJIOBOM
TOYKE JUIA PEeaKkuuid paJualloHHOTrO 3axBara, (n,p), (n,a). Mmeercs, Takxke, w3MepeHHE
cedeHus peakiuu (n,2n) B Touke 14.1 M»aB.

Hwke B Tabmmme 1 mnpuBOIUTCA CpaBHEHHE HWMEIOIICHCS HSKCIEPUMEHTATBHOM
uHGOpPMAIIU C OLEHEHHBIMU 3HAYCHHUSIMH JIJIS] TIEPEUHCIICHHBIX BBILIE PEAKIIUM.
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Tabmuna 1 — CpaBHEHHE OIIEHEHHBIX M SKCIIEPUMEHTAIBHBIX CEUCHHA.

(n,g), bapu (0.0253 5B)
1 Harvey76 78. £ 8.
2 Jurney75-1 53.+4.
3 Raman2004 73.7+ 1.8
4 Jurney75-2 51.£8.
Orenka 804
(n,p), 6apu (0.0253 5B)
1 Harvey76 1.43+0.13
2 Donald76 4.0+1.0
OneHka 1.69
(n,a), bapu (0.0253 5B)
1 Eiland74 13.7+1.2
2 Werner75-1 18.0+£1.6
3 Werner75-2 11.4+0.8
4 Harvey76 223+1.6
OneHka 13.6
(n,2n), mopu (14.1 M>B)
1 Kimura90 253+0.8
Ornenka 286.

W3 mnpuBenenHoro B Tabmure 1 CpaBHEHHS BHIHO, YTO OIICHCHHBIC 3HAYCHUS
HaxoAsATCA B XOPOILIEM COTJIacuu ¢ 3kcrepuMeHToM Harvey76, 3a UCKIIIOYEHHUEM peaKiuu
(n,a), rIe OIEHKa OTIMYaeTcs OT dKcmepuMeHTa Harvey76 ~ B 2 pasa, HO coriacyercs C
JIPYTUMH SKCIIEPUMEHTAIbHBIMU JaHHBIMHU.

Nmeercst 3HaUUTENBHOE PACXOXKICHUE B 3HAUCHMSIX CEUEHUU Uil peakuuu (n,2n) B
sHepreTuyeckoit Touke 14.1 M»aB.

4. YrioBble pacnpe/aejieHisi HCHTPOHOB
VYrioBele pacnpenesneHus I yOpyroro paccesHusi B3sThl U3 oueHkd JENDL-2 s
Ni-61. [ly11 ocTaNbHBIX peakIfil yTIoBbIe paclpeeIeHUs IPEANOoNaraloTcsi H30TPOIHBIMH.

4. OoOpa3oBanne ()OTOHOB B HEHTPOHHBIX PeaAKIUAX

MHoOkecTBEHHOCTH (POTOHOB TIPH HEYNPYTux B3ammojercTBusx (MT=3) npuBoasrcs
Beiie 1.0 M»aB, onu paccuuransl o nporpamme MAVRINA. MHuoxecTBeHHOCTH (DOTOHOB
npy  paguarimoHHOM 3axBaTe HeuTpoHOoB (MT=102) mpuBomsarcs Hmwke 1.0 M»dB, oHmM
paccuntansl 1o nporpamme GNASH.

VYrnoBsie pacnpeaeneHus: GOTOHOB MPUHATHI U30TPOITHBIMHU.

DHEepreTU4ecKue CIeKTPhI MPEACTABISAIOT CO00 HOPMUPOBAHHBIC pacTIpeACTICHUS s
CyMMapHbIX HEYINpyrux mnporeccoB B3aumoaecTBus (MT=3) Bemme 1.0 M»sB, mnpu
paauanoHHoM 3axBare Heitporna (MT=102) amxe 1.0 MaB.
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6. 3akiIoueHue

OueHeHHbIE 1aHHbIE, NpUHATHIe B POCPOOH/L.

B POC®OH/I npunsts Heitponnsle nanuble u3 JEFF-3.1 (Gruppelaar, Vd.Kamp,
Kopecky et al., 1987 r. rev. 2005), OCKOJIBKY 3TO €IUHCTBCHHAS OIICHKA, COJEpKaIas
MOJTHBIM HA0OP NaHHBIX AJIS 33[a4 pacuera nepeHoca HeUTPOHOB.

Martepuany npucsouts Homep MAT=2859.

ABTOpP 000CHOBaHMS 0TOOPA OLIEHEHHBIX TAHHBIX

Komees B.H.

TenoBble M MHTEIrpAJbHbIE CEUEeHUS

Peaknus 6(0.0253 3B) RI <o0> Ha cnektpe Makcpemna
¢ T=1.35 MaB

Ynpyroe paccesHue

Pan. 3axBar

Peakuust (n,p) - -

Peaxnus (n,d) - -

Peakmus (n,t) - -

Peaxuus (n,a) - -

Peakmus (n,2n) - -
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28.5. Hukenb-60

OreHeHHbIE JaHHBIE PAaCCMATPUBAIOTCS B AMana3zoHe sHepruit 10 20 MsB. Paznuunsie
MoU(UKaIMY, BbITOJHEHHbIE Bbllie 20 M»B, He KOMMEHTHPYIOTCS.

DKCIIepUMEHTAIbHBIC JIaHHBIE, HCIOJIb3yEeMble IPH CPABHEHUH C OIICHEHHBIMHU
KPHUBBIMH, B3Thl U3 MHTepakTUBHOM Onbmmorekn EXFOR-CINDA (Database and Retrieval
System, version 1.80, June 2005).

1.001mme xapaKTepuCTHKH
7=28
A=59.930 786 4 £ 0.000 000 7
Awr=59.415 952 2 + 0.000 000 7

CopnepxaHie B €ECTECTBEHHON cMecH: - 26.223%

Ilepeuenb HEUTPOHHBIX PEAKIINHI

MT Peakms Q, MsB Enopor., M2B ano-nponym*)
4 (n,n”) -1.3300 1.3524 Ni-60
16 (n,2n) -11.3850 11.5766 Ni-59(7.6E4y)
22 (n,na) -6.2910 6.3969 Fe-56
28 (n,np) -9.5296 9.6900 Co-59
102 (n,y) 7.8200 0.0000 Ni-61
103 (n,p) -2.0415 2.0759 Co-60(5.272y)
104 (n,d) -7.3083 7.4313 Co-59
105 (n,t) -11.5010 11.6940 Co-58(70.82d)
106 (n,He3) -9.1742 9.3286 Fe-58
107 (n,a) 1.3553 0.0000 Fe-57

Cxema ypoBHe#: (cornacHo onenke JEFF-3.1)

MT LEVEL ENERGY(MEV) SPIN-PARITY

0.0 0+
51 1.3300 2+
52 2.1600 2+
53 2.2900 o+
54 2.5100 4+
55 2.6300 3+
56 3.1200 4+
57 3.1240 2+
58 3.1860 1+
59 3.1940 2+
60 3.2700 2+
61 3.3180 o+
91(cont) 3.3390

PagnoakTUBHOCTE: HE pPaaArOaKTHUBCH.
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2. Pe3onancHasn obaacte: (MF=2)

+
2.1. Cnus u yetHocTs J™=0";

2.2. Paanyc paccesuusa: R=0.600* 10"%cm.

2.3. O0sacTh pa3spenIieHHLIX PE30HAHCOB.

Huxe paccMmarpuBaroTcsi MATh OLIGHOK HEWTPOHHBIX JNaHHBIX, a UMeHHO — ENDF/B-
VII bethal version, BROND-2.2, FOND-2.2, JEFF-3.1 u JENDL-3.3. Kopotkas
uHpOpMaLus MO KaXIOW OleHKe mpejacTaBieHa B TaGaume 1. Ilo kaxnoll oueHke
IIPUBOJSTCS KPATKHE MOSICHEHHS.

ENDF/B

[Mocnennss Bepcuss (ENDF/B-VIIbl) B obmactu sHepruit Hike 20 MaB conmepkur
ouneHky ORNL, BemonneHHyto B 1991 rony aBropckum kosmexktuBom: D.Larson, C.Perey,
D.Hetrick, C.Fu.

OCHOBHBIE MOMEHTBI:

[To cpaBHeHuto co craptoBoi Bepcuei (1989) m3ameHeHbl mapaMeTpbl PE30HAHCHBIX
ypoBHel B oOmactu sHepruit 1.E-5 — 450 k3B Ha ocHoBe aHanu3a c¢ nomompio SAMMY
IKCTIEpUMEHTANBHBIX TaHHBIX Perey et al.(ORRLA).

Kpowme Toro ynanena maTpuna nepeBooB IIPH YIIPYTOM PacCesTHUA HEHTPOHOB.

B craproBoii Bepcuu wucnons3ytorcss nporpammel DWUCK, B kotopoit siaepHas
monenb onuchiBaercsi THE DISTORTED WAVE BORN APPROXIMATION (DWBA) u
nporpamma TNG, B kotopoii ucnionsdyercs popmanuzm THE HAUSER-FESHBACH.

C nomowmpro TNG nosiyuyeHs! yIiIOBblE M DHEPIETUYECKUE DPACIPEAEICHUS YacTHLL,
UCIIyCKaeMbIX B peakLHUsAX MO MOJEIN KOMIAayHJ sJpa U IpeapaBHOBECHOro mpouecca. [Ipu
TOM OO0ECIEeYMBAETCS COIVIACOBAHHOCTh MEXJY BCEMH peakUUsIMH M 00ecreunBaeTCs
IHEPTETHYECKUI OaaHC OIEHEHHBIX TaHHBIX.

Ob6nacte pe3oHaHcHbIX 3Hepruil oT 1.E-5 3B no 450 x3B. Pe3onancHble mapameTpbl
s popmanmmsma Paiixa-Mypa noiydeHsl ¢ moMomisio. nporpaMmbl SAMMY mipu ananuse
JAHHBIX SKCMEPUMEHTOB IO TporyckaHuio. B obmactu suepruit 450 — 812 k3B B 3axBar
nobaBiseTcs nomnoxku (MF3, MTI102) ngnsg corsnacoBaHust € YCPEIHEHHBIMU
SKCIIEPUMEHTAIbHBIMU JaHHBIMU KOMaHabl S.M.Perey u ap.

[TonHoe ceuenne Bbime 450 k3B TNOTy4eHO NpH aHaNIM3e HECKOJIBKUX HAOOPOB
U3MEPEHUI C BBICOKMM DPa3pEUICHUEM, KOTOPBIE TAKXKE HCIOJIb30BAJIUCh U IPU IOJYyYECHUU
PE30HaHCHBIX TAPaMETPOB.

Cedenue paaualiMOHHOTO 3axBata Bhilie 450 k3B mojlydyeHo Ha OCHOBE PacyeToOB IO
TNG nporpamme.

CedeHusi peaklMii ¢ BBUICTOM 3apsHKEHHBIX YacTHIl MOJydeHbl npu nomomu TNG
pacueroB. [Ipu 3TOM yunTBIBAIMCh HEMHOIOYUCIIEHHBIE SKCIIEPUMEHTAIILHBIE JaHHBIC.

JEFF-3.1

['maBHBIMU MCTIONHUTENAMHU OIeHKH siBistoTcst S.Tagesen, H.Vonach and A.Wallner
(IRK) u A.Trkov (IJS). OcHOBHBIE MOMEHTHI OLICHKH COCTOAT B CIICIYIOIIEM:

B kauecTBe CTapTOBOW BEPCHM OLEHEHHBIX JIAHHBIX B3dTa OlEHKa JlapcoHa u np. w3
Oak Ridge (ENDF/B-VI Revision 1)

Bce HelTpoHHBIE ceueHHMS BBIIE pe30HAHCHOW obOmactu (450 k3B) Obun

NEPEOLCHEHBI U MOMOJHEHBI KOBAPUAIIMOHHBIMH MAaTPHUIIAMH.

OueHka NpoBOAMIACH B TPU dTara:

Ha nmepBoMm stame O6butn MOoauUIIMPOBaHBI BCe (DYHKITMU BO30YKICHHS Ha OCHOBE
BCEIl COBOKYITHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX, UMetomuxcs B ondnmmoreke EXFOR.

Ha BTrOpoM sTame Oblia BBINOJHEHA COBMECTHAs OLIGHKA CEYEHUH, B pe3ysbTare
KOTOPBIX MOJTYYaIOTCs alib(ha-4yacTHIIbI U JEHTOHBI.

Ha tpeTthem aTamne npoBoamIachk OlleHKa BCEX CEUCHUM OT M3UITHEH HHGOpMAITIH.
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JENDL-3.3

B ocHoBe nexut ouenka, BoinosHeHHas ansg JENDL-3 B 1987 rony. B 1990 rony
poBeicHa MOIU(PUKALIUS JAHHBIX, 8 UMCHHO

- U3MEHEHbI YHEPTUH MTOPOTOB B pazaene mf=>5 nis peakuuii mt=16, 22 u 28:

- HeOobIIasi MOAU(UKALMS JAHHBIX [TpoBeJeHa B pasznene mf=12, mt=16, 91 u 102.

B 1993 roay nnst Bepcuu JENDL-3.2 yacth faHHBIX Oblila IEpeOIeHEeHA.

(4,16-28), (4,91) — nannsie B3aThl 13 JENDL fusion file;

(5,16-91) — nannble B3saThI 13 JENDL fusion file;
(12,102) —amwke 500 k3B nepecmotpeno S.Igasasi;
(15,102) —amxke 500 k3B nepecmotpeno S.Igasasi.

B 2000 romy nannbie mepeorieHeHbl N.Yamamuro (TIT) u cxkoMmumupoBaHBI
K.Shibata (JAERI) nmns mnocnenyromeit Bepcum Oubmuotexku JENDL-3.3. H3menenus
KOCHYJIUCH JIAaHHBIX B CJICTYIOIIUX pa3ienax

MF3
MT1 CEUYEHHE MEPEOLIEHEHO BhIlIE 557 K3B;
MT2 MEPEOICHEHO C YYETOM OallaHCca CeUeHU;

MT16, 22, 28, 103, 104, 105, 106, 107, 111,
203, 204, 205, 206, 207 ceuyenus BeranciacHo ¢ nomoiibio SINCROS-II.
MF6
MTI1e6, 22, 28, 91, 203, 204, 205, 206, 207 B3sat1hl 13 JENDL fusion file.
MF12, MT102 u MF15, MT102 nepecMOTpEHHBI.

B 2002 romy mans KOBapHAlMOHHBIX MATPHIl HCIIOJIb30BAHBI PE3YJILTAThl PAOOTHI
Shibata u Oh.

®OH/I-2.2

Jlia Ni-60 nocne ananu3a uMmeBiuxcsi B To BpeMs (~2000 r) olleHeHHbIX HEUTPOHHBIX
naHHbIX B Ombnmuoreky @OHJI-2.2 Bkmiouena onenka ORNL, Beimonnennas B 1989 romy
aBTopckuM koJutektuBoM: D.Larson, C.Perey, D.Hetrick, C.Fu. Takum 06pa3om, HEHTpOHHEBIE
nanabie n3 POHJI-2.2 coBmamarT ¢ oneHkor u3 oubanorekun EMDEF/B-VI ke 20 MaB.

BPOH/-2.2

B ocHoBe nexur omnenka mna N-60, BwimonsHeHHass B 1985 romy bioxunbiM A.,
Urnatiokom A. u nip.

OCHOBHBIE MOMEHTBI OLICHKH:

B obnactu pesonancHeix odHepruii (ot 1.E-5 3B mo 690 wdB) cedeHus
BOCCTAHABIIMBAIOTCS C IOMOILBIO JBYX IICEBIOM30TONOB, HMEIOIIHUX pa3HbIE T'PAHULBI
o0JacTu pa3pelieHHbIX U Hepa3pelIeHHBIX PE30HAHCOB. lIepBbIi MCEBIOM30TON COACPKUT
nHGOPMAIMIO O PE30HAHCHBIX MapameTpax S-BoyiHbl. OOIacTh pa3peleHHbIX PE30HAHCOB /10
590 k3B, Bblle — 001acTh HEpa3pelICHHBIX PE30HAHCOB. BTOpoil — comepkuT daHHBIE O
pe3oHaHCHBIX mapameTpax P- m D-Bomubl. O0macTh pa3pemeHHbIX pe3oHaHcoB A0 150 k3B,
BBIIIIE — 00JIACTh HEPA3PEIICHHBIX PE30HAHCOB.

B o6macTtu pa3pemeHHbIX pe30HaHCOB peKOMeHJ0BaH ¢hopmanu3M bpeiita-Burnepa.

B o0nactu BBICOKMX DHEPrHil CEUYEHUS M YTJIOBBIE paclpeiesieHus BBIYUCICHBI IO
ONTHYECKOU MOJIEIH.

CeueHusi TOPOrOBBIX PEAKUUNA PACCUUTHIBAIUCH C YUYETOM MPEPaBHOBECHOIO
nporecca.

BBIBO/IbI:

B oGnacti pe30HaHCHBIX 3HEPruil UMeeTCs TPU OLEHKH PE30HAHCHBIX MapaMeTpoB, a
umenHo JENDL-3.3, ENDF/B-VI u BPOH/I-2.2.

B Tabamnue 2 npuBOAATCS HEKOTOPbIE MHTETPAIbHBIE XapAKTEPUCTUKHU, IOTYUEHHBIE C
nomotsio mporpamMbl INTER u3 nakera nporpamm ENDF UTILITY (version 6.13)
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Tabnuna 1 — O6mas naopMarys 00 OIIeHEHHBIX HEHTPOHHBIX NAaHHBIX 111 28-Ni-60 U3 pa3muyHbIX OHOIHOTEK.

ENDEF/B-VIIbl JENDL-3.3 BROND-2.2 FOND-2.2 JEFF-3.1
Ouenka EVAL-SEP97 EVAL-MARS7 EVAL-MAYS&5 EVAL-OCT89 EVAL-JANOO
S.CHIBA, S.lijima, A.ILBLOKNIN, D.Larson, C.Perey, S.Tagesen, H.Vonach
M.CHADWICK, REV4-MAY00 A.V.IGNATYUK D. Hetrick, and C.Y. Fu and A.Wallner (EJC)
D.LARSON (ORNL)
Rev.3 Rev.1.
MF=2 RRR 0-450 keV (RM) RRR 0-456 keV RRR 0-490 keV (MLBW) | RRR 0-450 keV (RM) RRR 0-450 keV (RM)
(MLBW) URR 490-590 keV
MF=3 MT=1,2,3,4,5,16,22,28, MT=1,2,4,16,22,28, MT=1,2,4,16,22,28, MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28,
51-59,60,61,91, 51-61,91,102,103, 51-72.91, 51-61,91, 51-61,91,102,103,
102,103,104,107 104,105,106,107,111, 102,103,107,251 102,103,104,107 104,105,106,107
203,204,205,206,207
MF=4 MT=2 MT=2,51-61 MT=2, 16,22,28, MT=2 MT=2
51-72.91
MF=5 MT=16,28,91
MF=6 MT=5,16,22,28, MT=16,22,28.91, MT=16,22,28, MT=16,22,28,
51-61,91,103,107 203,204,205,206,207 51-61,91,103,107 51-61,91,103,107
MF=12 MT=51-61,102 MT=16,22,28, MT=51-61,102 MT=51-61,102
51-61,91,102,103,107
MF=14 MT=51-61,102 MT=16,22,28, MT=51-61,102 MT=51-61,102
51-61,102,103,107
MF=15 MT=102 MT=16,22,28,91, MT=102 MT=102
102,103,107
MF=33 MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28, MT=1,2,3,4,16,22,28,
51-61,91, 51-61, 51-61,91, 51-61,91,102,103,
102,103,104,107 102,103,104,105,107 102,103,104,107 104,105,106,107,
851,852,853
MF=34 MT=2
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Tabmuia 2 — HekoTopslie XapaKTepUCTHKHU OLIEHEHHBIX HEUTPOHHBIX MaHHBIX I 28-Ni-60 13 pa3nuuHbIX OHOIHOTEK.

LIB MT Reaction Sig(2200) Sig(Ezero) Avg-Sigma G-fact Res Integ Sig(Fiss) Sig(E14)
ENDF/B70 1 Total 3.75079E+00 3.72098E+00 3.8467E+00 1.03747 8.01940E+01 3.48534E+00 2.77742E+00
BROND-2 1 Total 3.43599E+00 3.40787E+00 3.5132E+00 1.03434 8.58375E+01 3.93423E+00 2.76050E+00
FOND-2.2 1 Total 3.75079E+00 3.72098E+00 3.8467E+00 1.03747 8.24630E+01 3.48696E+00 2.77742E+00
JEFF-3.1 1 Total 3.75079E+00 3.72098E+00 3.8468E+00 1.03749 8.01940E+01 3.46208E+00 2.72306E+00
JENDL-3.3 1 Total 4.33047E+00 4.29914E+00 4.4819E+00 1.04697 8.58596E+01 3.63165E+00 2.76128E+00
ENDF/B70 2 Elastic 9.84996E-01 9.84822E-01 1.1112E+00 1.14121 7.88195E+01 2.94225E+00 1.39076E+00
BROND-2 2 Elastic 8.24811E-01 8.24665E-01 9.3049E-01 1.14121 8.44942E+01 3.42037E+00 1.45335E+00
FOND-2.2 2 Elastic 9.84996E-01 9.84822E-01 1.1112E+00 1.14121 8.10878E+01 2.94387E+00 1.39076E+00
JEFF-3.1 2 Elastic 9.84996E-01 9.84822E-01 1.1112E+00 1.14121 7.88195E+01 2.93546E+00 1.27690E+00
JENDL-3.3 2 Elastic 1.42862E+00 1.42837E+00 1.6117E+00 1.14121 8.44251E+01 3.17719E+00 1.34178E+00
ENDF/B70 4 Inelas 0.00000OE+00 0.000O0O0OE+00 0.000OE+00 0.00000 0.00000E+00 5.34595E-01 7.21862E-01
BROND-2 4 Inelas 0.0000O0OE+00 0.00OOOE+00 0.00OOOE+00 0.00000 0.00000OE+00 5.04600E-01 7.13160E-01
FOND-2.2 4 Inelas 0.00000OE+00 0.000O0OOE+00 0.00OOOE+00 0.00000 0.00000E+00 5.34595E-01 7.21862E-01
JEFF-3.1 4 Inelas 0.0000O0OE+00 0.00OOOE+00 0.0OOOE+00 0.00000 0.00000E+00 5.16343E-01 7.15609E-01
JENDL-3.3 4 Inelas 0.00000OE+00 0.00000OE+00 0.000OE+00 0.00000 0.00000E+00 4.43577E-01 6.57030E-01
ENDF/B70 16 n,2n 0.00000OE+00 0.00O0OOE+00 0.00OOE+00 0.00000 0.0000OE+00 1.01001E-04 3.13587E-01
BROND-2 16 n,2n 0.00000OE+00 0.000O00OE+00 0.000OOE+00 0.00000 0.00000OE+00 1.12085E-04 3.24000E-01
FOND-2.2 16 n,2n 0.0000O0OE+00 0.00OOOE+00 0.00OOE+00 0.00000 0.0000OE+00 1.01001E-04 3.13587E-01
JEFF-3.1 16 n,2n 0.0000O0OE+00 0.00O0OOE+00 0.00OOE+00 0.00000 0.0000OE+00 1.14155E-04 3.71960E-01
JENDL-3.3 16 n,2n 0.0000O0OE+00 0.000O0OOE+00 0.0OOOE+00 0.00000 0.000O0OOE+00 1.18693E-04 3.88097E-01
ENDF/B70 102 n,gamma 2_76579E+00 2.73616E+00 2.7355E+00 1.00052 1.37446E+00 4.24937E-03 2.86000E-04
BROND-2 102 n,gamma 2.61117E+00 2.58320E+00 2.5827E+00 1.00058 1.34325E+00 5.10214E-03 9.85616E-04
FOND-2.2 102 n,gamma 2_.76579E+00 2.73616E+00 2.7355E+00 1.00052 1.37520E+00 4.24953E-03 2.86000E-04
JEFF-3.1 102 n,gamma 2_.76579E+00 2.73616E+00 2.7356E+00 1.00056 1.37446E+00 6.30046E-03 7.59600E-04
JENDL-3.3 102 n,gamma 2.90186E+00 2.87077E+00 2.8702E+00 1.00058 1.43459E+00 6.43941E-03 6.96522E-05
Mughabghab2003 2.9 +0.2 1.5+ 0.2
ENDF/B70 103 n,p 0.000O0O0OE+00 0.00OOOOE+00 0.0OOOE+00 0.00000 0.00000OE+00 2.20864E-03 1.46500E-01
BROND-2 103 n,p 0.00000OE+00 0.000O0OOE+00 0.0OOOE+00 0.00000 0.00000OE+00 3.03955E-03 1.46000E-01
FOND-2.2 103 n,p 0.000O0O0OE+00 0.00OOOOE+00 0.00OOE+00 0.00000 0.0000OE+00 2.20864E-03 1.46500E-01
JEFF-3.1 103 n,p 0.0000O0OE+00 0.00O0O0OOE+00 0.0OOOE+00 0.00000 0.00000E+00 2.47964E-03 1.50200E-01
JENDL-3.3 103 n,p 0.000O0O0OE+00 0.00O0OOE+00 0.0OOOE+00 0.00000 0.00000OE+00 2.48703E-03 1.57690E-01
ENDF/B70 104 n,d 0.00000E+00 0.000O0OOE+00 0.000OE+00 0.00000 0.00000OE+00 9.21753E-06 8.88220E-03
FOND-2.2 104 n.,d 0.0000O0OE+00 0.000O0OOE+00 0.00OOOE+00 0.00000 0.00000OE+00 9.21753E-06 8.88220E-03
JEFF-3.1 104 n,d 0.00000OE+00 0.00000OE+00 0.00OOE+00 0.00000 0.00000OE+00 9.33770E-06 8.94700E-03
JENDL-3.3 104 n,d 0.0000O0OE+00 0.000O0OOE+00 0.00OOOE+00 0.00000 0.00000OE+00 1.83501E-06 3.87760E-03
JEFF-3.1 105 n,t 0.00000E+00 0.000O0OOE+00 0.000OE+00 0.00000 0.00000E+00 1.79870E-07 1.18230E-07
JENDL-3.3 105 n,t 0.0000O0OE+00 0.00OOOE+00 0.00OOE+00 0.00000 0.0000OOE+00 6.55911E-09 6.46683E-07
JEFF-3.1 106 n,He3 0.00000OE+00 0.00O0OOE+00 0.000OOE+00 0.00000 0.00000OE+00 1.49975E-09 3.00000E-07
JENDL-3.3 106 n,He3 0.00000OE+00 0.000O0OOE+00 0.00OOE+00 0.00000 0.00000E+00 5.10772E-10 8.91274E-08
ENDF/B70 107 n,alpha 1.23838E-15 1.26585E-15 3.2525E-15 2.65690 4.65538E-09 1.87374E-03 5.87340E-02
BROND-2 107 n,alpha 0.0000O0OE+00 0.000O0O0OE+00 2.1514E-15 0.00000 2.49999E-09 9.92639E-04 6.30000E-02
FOND-2.2 107 n,alpha 1.23838E-15 1.26585E-15 3.2525E-15 2.65690 4.65538E-09 1.87374E-03 5.87340E-02
JEFF-3.1 107 n,alpha 0.00000OE+00 0.000O0OOE+00 0.0OOOE+00 0.00000 0.00000OE+00 1.31698E-03 5.93330E-02
JENDL-3.3 107 n,alpha 0.00000OE+00 0.000O0O0OE+00 0.00OOE+00 0.00000 0.00000E+00 1.78311E-03 6.82563E-02
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3. CeueHnst HEMTPOHHBIX pPeaKIUil
3.1.I1onnoe ceuenue

Ha pucynke 1 mpeacraBieHbl OJHEPreTUYECKUH  XOI  CCUCHHS  IOJHOTO
B3ammoyeiicTeust w3 OmOmmorekn  ENDF/B-VI  (rev.1), mnepepabortamnpie B 299

MYJBTUIPYTIIOBOE NPEACTABICHNUE, U OTKIOHEHUS OT Hero ceyeHuit u3 oubnuorex JEFF-3.1
u JENDL-3.3. B o6mactu suepruii 0.01 3B -10 M»>B
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N . |Ni-60 Totall : : é é :

=
m
+
o
H
|=
p

Cross section, barn
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F25 e S Rty R P
_50 1 IIIIIIII; 1 IIIIIIII; 1 1 IIIIIII; 1 1 IIIIIII; 1 1 IIIIIII; 1 IIIIIIII; 1 1 IIIIIII; 1 1 IIIIIII; 1 1111111
1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07

Energy, eV

N3 pucynka 1 BUAHO, YTO MOBEACHUE KPUBBIX OT TEIUIOBOW TOYKHU 1O IEPBOTO
pe3onanca (~12.5 k3B) B ouenkax ENDF/B u JENDL Hocut pasuelii xapakrep. Pazmuuus
nocturatoT Oonee 50% B omnucaHuu MHTEPHEPEHIIMOHHOTO MHHMMYyMa S-pe3oHaHca. B
obnactu pe3oHaHCHBIX dHepruil oT 10 k3B 10 ~ 1 M»aB paznuuus pocturator 25%, a Bbiie
1.0 M»B paznuuus coctapisitor ~10% u ucueszarot k 10 MsB. Takoe paznuune oObsicHIETCS
UCTIONb30BAHUEM PA3TMYHBIX (DOPMATU3MOB ISl OMUCAHUSI PE30HAHCHOTO B3aUMOJICHCTBUS.
B omenke ENDF/B wucnonp3yercs ¢opmanusm Paitxa-Mypa, B omenke JENDL st
BOCCTAHOBJICHHSI PE30HAHCHBIX CEUCHUN MPUMEHSIETCS MHOTOYPOBHEBBIH (QopMann3m
Bbpeiita-Buruepa.
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Huxe, Ha pucyHKe 2 TOKa3aHO CpaBHEHHE HKCIIEPUMEHTAIbHBIX JTAaHHBIX C XOPOIIUM
paspemienueM Perey91 u Harvey91 c ouenennsiMu kpuBbiMu B o0siactu sHeprun 100 3B 10
K3B.

Otmerum, uto ceuenus u3 6ubmmoreku BPOH/I-2 He paccMaTpuBanoch, MOCKOIBKY
npu €€ KOMIWJISIUU HE YYUTHIBAIUCH OSKCIEPUMEHTAIbHBIE TaHHBIC, BBITOIHEHHBIE C
BBICOKMM pa3pellieHrueM B IOCIEAYIOUIUE T10CIIE OLIEHKH OJIbI.

1.E+02 - .
C Ni-60 Total :
L : - Pereyol
T = o ...... JENDL-3.3 | ... 3
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-50 +
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Energy, eV

Pucynok 2 — Xox nonmuoro cedenust Ni-58 B oosmactu suepruii 100 5B — 10 k3B.

W3 npexncraBienHol Ha pucyHke 2 uH(OpMauu BUAHO, 4TO pasnuuuil mexay JEFF-
3.1 u ENDF/B-VI mer. B Toxe Bpems, pazmuuusa mexay JENDL-3.3 u ENDF/B-VI
cUcTEeMaTuyecku paznuudarorcs Ha ~ 50% g0 mepBoro pe3onanca. @opma omnucaHus Xoja
ceueHnl oanHakoBa, ogHako B JENDL xoa cedeHus: CUCTEMAaTHYECKH BBIIIE COBOKYITHOCTH
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JKCIIEPUMEHTAIbHBIX JaHHBIX. VHTEeppepeHIIMOHHbIII MUHUMYM B 3TOW OLIEHKE 3aBBIIICH.
MakcuMyM pe3oHaHca 00€ OIEHKH OTMCHIBAIOT XOPOIIIO.

Ha pucynke 3 cpaBuuBaercs xon ceuenust u3 ENDF/B-VI u JENDL-3.3 B obnactu
sHepruit ot 1.0 - 2.0 MsB ¢ umeronmumucs aeTanbHbIMH SKCIEPUMEHTAIBHBIMUA JTAHHBIMU
Brusegan94 (0.5 — 20 M»5B). BuagHo, u4TOo 53KCHepUMEHTalbHbIE NaHHBIE Brusegan’a
MPEJICTABISIIOT COo00 Oosiee MOAPOOHYI0 PE30HAHCHYIO CTPYKTYPY CEUYCHHsS, KOTOpBIC
NpUHUMaAIUCh BO BHUMaHue ais oueHkd JEFF-3.1, Ho He yuuTsiBanuch npu ouenke JENDL-
3.3.

100 7 . . . : :
i Pt Ni-60 Total Bruegan94
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ST T S R St Sl ey SRR SRt I
(2 —JEFF-3.1
0 S St S S J [ SR
——JENDL-3.3
-15 : i : i : i : i :
1.0E+06 1.2E+06 1.4E+06 1.6E+06 1.8E+06 2.0E+06
Energy, eV

Pucynoxk 3 — CpaBaenue nosHoro cedeHus Ni-60 B obmactu suepruii 1 — 10 MaB.

3.2.Ceuenue ynpyzo20 pacceanus

Ha pucynke 4 nokaszaH sHEpreTUUECKUNA X0/ CEUEHUs YIIPYTroro paccesiHusl HEUTPOHOB
n3 oubmuorexkn ENDF/B-VII, nepepaboranubsie B 299 MynbTUTPYIIIIOBOE MPEACTABICHHUE, U
OTKJIOHEHHS OT Hero cedeHuid u3 6ubmmorex JEFF-3.1 u JENDL-3.3. B o6mactu snepruii 10
3B -10 M»1B, rae, kak ObUTO BUIHO BBIIIE, PA3IUYHs B OIICHKAX MAaKCHUMAJIbHBI.

Kak u nns monHoro ceueHus pasiavuus, B OCHOBHOM, BO3HHUKAIOT MEXAY OLEHKaMU
ENDF/B u JENDL. Onu HOCAT XapakTep aHAJTOTHYHBIA PACXOXKACHUSAM MEXIY OICHKAMH B
IIOJIHOM CEYEHUH.

HNmeronmecss HEMHOTOYHUCIICHHBIE HKCIIEPUMEHTAJIBHBIE JIaHHBIE II0 CEYEHUIO
yIPYroro paccesiHuss HEUTPOHOB HAXOJATCA B obiactu sHepruil Beime 1| MsB. CpaBhenue
cedeHuit B 31Ol oOmactu moka3zano Ha pucyHke 5. Ouenku JEFF u ENDF/B naxonmstcs B
XOpOLLIEM COIVIACUU C 3KCIIEPUMEHTAIBHBIMU TaHHBIMH.
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PucyHnok 4 — Xon ceuenus ynpyroro paccesHus obmactu sHepruit 10 k3B — 10 M»aB.
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3.3.Ceuenue paouauuonnozo 3axeama

Pucynok 5 — Xon cedenus ynpyroro paccesHus obnactu suepruii 1MsB — 20 M»aB.

Ceuenne paaualilMOHHOI'0 3aXBaTd, KaK W IMOJIHOC CCUCHUEC, PA3JINYACTCA B obnactu

sHepruii  Beime 500 k3B. CpaBHeHue cedeHMs]  paJAMALMOHHOIO  3axBara
9KCHEPUMEHTATbHBIMU JAHHBIMU [TOKAa3aHO Ha PUCYHKeE 6.
1.E+00
i :[Ni-60 Radiative capture
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Pucynok 6 — Xop ceduenust 3axBata B oosactu sHepruid 10 k3B — 10 MaB.

C

W3 pucyHka BUIHO, YTO pa3IMyUe B CEUECHUSX MEXKAY OLICHKaMH HaXOJIUTCS B 00JacTu
sHeprui ~ 5 MaB.
CpaBHEHHE OIICHCHHBIX M JKCIIEPUMEHTAJIBHBIX JTAHHBIX B 3TOH 00JACTH SHEPTUM
MOKAa3aHO HA PUCYHKE 7.
N3 npencraBieHHOro Ha puCyHKe 7 cpaBHeHUsi BHUIHO, 4Tto oneHku JEFF-3.1 u
JENDL-3.3 B 3T0if 00651aCTH OpUEHTHPYIOTCS Ha 3KCIepUMEHT Perey et al, BHIOJIHEHHBIN B
1982 romy. B omenke ENDF/B pe3ynbrarel 3TOr0 SKCIEPUMEHTa HE YUYUTHIBAIHCH.

NI-42



CnenoBarenbHO, 0oJiee KOPPEKTHOW OLIEHKOW CEUeHHUsl paJuallMOHHOTO 3aXBaTa HEUTPOHOB
ssisgercs JEFF-3.1.

1.E-01 —me
Ni-60 Radiative capture
c 1.E-02 18- 3 fddee B e bl
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Energy, eV

Pucynok 7 — Xon ceuenus 3axBara B o0nactu sHepruit 100 koB — 10 M»sB.

3.4.Ceuenue neynpyzo20 paccesanus

CpaBHeHHE pa3IUYHBIX OILIEHOK NMPHUBEACHO Ha pUCYHKe 8. BuaHo, 4TO B OTUIMYME OT
ENDF/B-VI u JENDL-3.3, ceuenue neynpyroro paccesHuss B JEFF-3.1 nHocur spxo
BBIpRKEHHBI pe30HaHCHbIM xapaktep. [Ipuuem, xak u ams Ni-58, uMeeTcss COOTBETCTBHE
MEXIY PpE30HAaHCHOW CTPYKTypoH, HaONIOZaeMOM B TIOJJHOM CEUEHHH M B CEUYCHHUH
HEYIPYToro paccesiHusl.

NI-43



2.0

=
[$)]
Il

Cross section,barn
-
o
¥
|
|

Ni-60 Inelastic

JEF3.1

ENDF/b6

— — JENDL3.3

O Joensson69

o5 +-— -/ . NN A Shi Xia-Min82
B X Towle67
0.0 .
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07
Energy.MeV

Pucynok 8 — Ceuenue Heynpyroro paccessHus Ha Ni-58.

3.5.Ceuenue peakyuu oopazoeanus neumponos (n,2n)

Ha PHUCYHKE 9 IIOKa3aHO CpaBHCHHUC peakoun (n,Zn) OLICHCHHBbIX
BKCHepI/IMeHTaHLHHX JOAHHBIX.
0.70
0.60 - ——ENDF/B-VI
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g ——JENDL3.3
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» 0.30 1
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Energy.MeV

Pucynok 9 — Ceuenue peakiuu (n,2n) Ha Ni-60.

u

N3 npencraBieHHOro Ha pUCyHKe 9 cpaBHeHusa BHAHO, 4uTO cBsi3ka JENDL — JEFF
corjiacoBaHa JIPyT C ApyroM U omimyaercst oT oneHkn ENDF/B. EnuHCTBEHHBINH HOCTYITHBII

Ha6op OKCIICPUMCHTAJIBHBIX JAaHHBIX HAXOAUTCA B IIPOTUBOPCUNH C OICHCHHBIMH KPUBBIMU.
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3.6.Ceuenus peakyuu odpazosanus npomonoe (n,p) u (n,np)

Ha pucynkax 10 — 11 noka3aHo cpaBHeHHE CEUYCHHMI peakluii ¢ 00pa30BaHUEM NIPOTOHOB.

0.20 . o :
L ——ENDF/b6
i ' E : —JEF3.1
I > —— JENDL3.3
0.15 + X + Paulsen67
c 0O Wagner91
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.S r —x— Greenwo0d87
S 0.10 +
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8 ; A Hanlin94
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0.00 b . . B Filatenkov99
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07
Energy.MeV

Pucynok 10 — Ceuenne peakuuu (n,p) Ha Ni-60.

W3 npencraBieHHoro Ha pucyHke 10 cpaBHEHHs BHMIHO, YTO IIOCIEAHUE
SKCIIEpUMEHTaIbHbIE AaHHble noATBepxkaatoT oueHky JENDL-3.3. Ouenka JEFF xopomio
COTJIaCyeTCsl C JKCIEPUMEHTaIbHBIMU JaHHbIMU 110 10 M»3B, nanee ona, omupasch Ha
skciepuMmedT Sudar et al(1991), mOBOIBHO HEIUIOXO COIIACYETCS C SKCIEPUMEHTaAMHU
Ounarenkosa u 1p. (1999) u Doczi et al (1998).
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Pucynox 11 — Ceuenue peakuuu (n,np) Ha Ni-60.

N3 npuBenenHoro Ha pucyHke 11 cpaBHeHuMs BUAHO, 4TO 10 15 M5B Bce oneHku
peakiuu (n,np) coriacyrTcs apyr ¢ japyrom. Beime 15 M»3B  oOueHKM HayuHAIOT
pacxonutbes. Ilpu sueprum 14.8 MpaB mmeetcs skcnepumenT Grimes et al, B KoTopoMm
U3MEPEH CyMMapHbIN BBIXOJ IPOTOHOB. DTOT SKCIIEPUMEHT U COTJIACYET BCE OLIEHKU B TOUKE
15 M»B. Belie 3T0# 3HEprun pacxoxkACHHUS B OMMCAHUM TOBEICHUS CEUCHUS OOBSICHIIOTCS
HCIIOJIb30BAHUEM PA3JIMYHBIX TEOPETUUECKUX MOJEIIEH.
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3.7.Ceuenusa peaxyuu oopazoeanusn aivha wacmuy (n,a) u (n,na)

Ha pucynkax 12 - 13 nmokazaHo cpaBHeHuE ceueHui peakuuu (n,a) U (n,na) B obnactu
sHepruii 10 20 MaB.

0.10
ENDF/B-6
0.08 I JEF3.1
JENDL3.3
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Pucynok 12 — Ceuenue peakuuu (n,a) Ha Ni-60.

W3 npuBeneHHOro Ha pUCyHKE 12 cpaBHEHUS BHUJIHO, YTO BCE OLIEHKH IO-pa3HOMY
OnuChIBalOT mpouecc (n,a). IlpsMble sKcrepUMEHTaIbHBIE JAHHBIE 3/1€Ch OTCYTCTBYIOT.
NMmetorcs HEMHOTOUYUCIIEHHBIE AKCIIEPUMEHTHI [0 CYMMAapHOMY BBIXOIY aib(a 4acTUll Npu
B3auMoJieiictBun HeiiTpoHoB ¢ Ni-60. Ouu nmpuBeneHs! Ha pucyHke 12. HItpux myHKTHpOM
MOKa3aHbl CyMMAapHBIE CEUEHUS BbIXOJa aib(a YacTHIl A KaXJIoW ouleHku. BuaHo, yto B
npelenax HMMEIOIIUXCS SKCIEepUMEHTaNbHBIX mnorpemrHocteil onenka ENDF/B 3anmkena,
OCTaJIbHbIE OLIEHKH COTJIaCYIOTCSI C SKCIIEPUMEHTOM.
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Pucynok 13 — Ceuenue peakuuu (n,a) Ha Ni-58 B o6nactu sHepruii 1o 20 MaB.

W3 mpuBeneHHOro Ha pUCyHKe 13 cpaBHEHHS BHUIHO, YTO BCE OLIEHKH COIJIACOBAHO
OMHKCBIBAIOT IpoIiece (n,na).
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3.8.Ceuenue peaxuyuu c o00pazoeanuem oeumonos (n,d).

Ha pucynke 14 moka3aHO CpaBHEHHE OLIEHEHHBIX CeueHMH peakuuu (n,d) ¢ UMerOIUMUCS
AKCIEPUMEHTAIbHBIMU JAHHBIMHU.
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Pucynok 14 — Ceuenne peakuuu (n,d) Ha Ni-60 B o6mactu sHepruii 10 20 M»aB.

W3 pucynka 14 BuAHO, YTO HaWIy4yIIMM OOpa3oM C IKCHEPUMEHTOM COTJIACYIOTCS
ouenku u3 ENDF/B-VI u JEFF-3.1.

3.9.Ceuenue peaxuuu c oopazoeanuem mpumus (n,t) u zeaus -3 (n,He-3).

CeueHHsl yKa3aHHBIX PEAKIMIl MMEIOT BEJIMUYMHBI MOPAIKa MUKPOOApPH U BBICOKUUN
nopor peaknuu, mo3tromy B orneHkax ENDF/B-VI u JEFF-3.1 onn He npuBoastcs. Tem He
MeHee, HH(pOpMaIUs 0 TAKHUM PEaKIUsIM UMEETCs, U OHU 0e3 0COOBIX MPOoOIeM MOTYT ObITh
nobasnens! B oniekn JEFF-3.1 u ENDF/B-VI.

BreiBOABI

Ha ocHOBaHMM NpOBEIEHHOIO aHajaM3a CJleIyeT, YTO CEYEHMs B3auMOJCHCTBUSA
HelTpoHOB ¢ Ni-60 HawTydnum o0pa3oM onieHeHbl B Oubnunoreke JEFF-3.1.

Hmeercs BO3MOXKHOCTbh JONOJHUTH 3Ty OLIEHKY BKJIIOYEHHMEM B HEE CEYECHHUs
oOpazoBanusi Tputusi u He-3, HECMOTpsSs Ha TO, YTO CEUYCHHS ATHX PEAKIHMHA MaJlbl IO
BEJIMYMHE.

4. YrioBble pacnpe/aejieHisi HCHTPOHOB

4.1.Y2no0evte pacnpedenenus npu ynpy2om pacceanuu Heiimponoe

OKCIEpUMEHTANBHBIX JAaHHBIX [0 YTJIOBOMY pAacCHpeleeHUI0 HEUTPOHOB MpHU
YIOPYTOM paccessHuu HEUTPOHOB HE MHOTO. M3 HUX Hanbosee COBpeMEHHbBIX JaHHBIX 3TO:

- JeTajbHble MO dHEpruu (BIoTh 10 813 k3B) maHHbBIE YIJIOBBIX paclpeneiaeHUH
HEUTPOHOB [IJIsi YIJIOB pPACCESHUS 39%, 55° 90° 120°, 140° u 160° rpymmbl Perey at al,
BeInoHEHHBIE B 1993 Ha ORELA;

- nanHble Smith at al, BeimosiHeHHBIE B 1992 romy B 001acTi 60Jiee BHICOKUX YHEPTUM
ot 4.5 MaB 10 9.99 M»B na yctanoBke DINAM (Tandem Dinamitron);

- nanHbeie Tpynnel Guss et al, BeimosiHeHHBIE B 1985 TOmy B 00J1acTH BBICOKHX
sHepruii ot 7.9 MaB 1o 13.94 M»B na ycranoBke VDGT.
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Otmerum, uro B JEFF-3.1 naHHble 1O yIII0OBOMY paclpeiesIeHUI0 HEUTPOHOB IpHU
YIPYTOM paccestHUA HEUTPOHOB B3ATHI U3 orleHkr ENDF/B 0e3 n3MeHeHHi.

Ha pucynke 18 npuBeneHO CpaBHEHHE OLIEHEHHBIX YIVIOBBIX DACIpEACiICHUN Ipu
YIPYTOM PACCESTHUH C SKCIIEPUMEHTAILHBIMU TaHHBIMU rpynmbsl Guss et al (1985).

1E+01 - -
o Gussss | | [Ni-60 Elastic E=7.90 MeV]
1E400 der| —IEFF-3.1 |dumioieiioioii SRS SRR - S
f | —JENDL-33
o
m .
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s E
<
a F
1E-02 ¢
1E-03
LE+0L ¢
o GUSS85
1.E400 4| — JEFF-3.1 [..
_ f | —JENDL-33
2
c
c
@ T TSRS
o
<
a
1E+01 ¢
o GUSS8s
1E+00 4e-s| — JEFF-3.1
_ f | —JENDL-33
@2
£
8 1.E-01 freereeermesssernnniiininns
Qo
<
a
1.E-03
10 05 0.0 05 10
cos

Pucynok 18 - CpaBHeHHE OLICHEHHBIX U 3KCIIEPUMEHTAJIBHBIX YTIOBBIX pacHpeAeICHUMN.
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Pucynok 19 - CpaBHeHME OLIEHEHHBIX U AKCIEPUMEHTAIbHBIX YIJIOBBIX PACIpENCICHHM.

Hwxe Ha pucynke 19 moka3aHo aHaJIOTHYHOE CpPAaBHEHHE C SKCIIEPUMEHTAIBHBIMU JaHHBIMH
rpynmnsl Smith et al (1979).

N3 npuBeneHHoro Ha pucyHkax 18-19 cpaBHEHHS BUIHO, YTO MPU HU3KHUX 3HAYCHUSX
sHeprun yrioBeie pacrupeaenenus u3 JEFF-3.1 (=ENDF/B-VII) uz JENDL-3.3 oaunakoBO
XOPOILO JYYIIe COTJacyloTcs ¢ IKCIEPUMEHTAIbHBIMU JAHHBIMHU.

[Ipu Oosee BBICOKMX DHEPrUsAX 00€ OIICHKH COTJIACOBAHO XOPOIIO OIHCHIBAIOT
paccesiHue BHEPE, pacCesHUE MO yIJIOM 90" aydiie onucbiBaeTcs onenkout u3 JEFF-3.1, u,
HAKOHEII, pacCesTHHE Ha3aJl 00€ OIEHKU OMHCHIBAIOT MO-Pa3HOMY, HO OJIMHAKOBO ILIOXO.

5. DHepreTnuyeckue pacnpeaejeHusi HEHTPOHOB

5.1.9nepzemuueckue pacnpedenenus npu Heynpy2om paccesHuu Helmponos

B onenke ENDF/B-VIIb snepro - yrioBeie pacnpeneneHus TPUBOIATCS TSl pEeaKIui
¢ MT=16, 22, 28, 51, 91, 103, 107. [ns Bcex NEPEUUCICHHBIX pEAKIUN JaHHbIE
NPEJCTaBISIIOT COOOM  DHEPro-yrioBble paclpefesieHds JJisg BbUICTAIOUIMX — YacTHIl,
OCTaTOYHOTO s/pa W (POTOHOB, O0Opa3ylOIUXCs B TPOIECCe pPEAKIHUH. YTJIOBBIE
pacnpeeneHns yUUThIBalOTCS C IOMOIIBIO TOJIMHOMOB Jlexxanapa.
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B onenke JEFF-3.1, B kotopoii onenka ENDF/B ucnonb3oBanach kak crapToBas,
KOPPEKTUPOBKA KOCHYJIACh 3aKOHA MHTEPIOJSAIMU TAHHBIX IJis HajeTatomux yactuil. INT-12
3ameHeH Ha INT=2. Kpome 3T0ro, BelMurnHy HEMTPOHHOIO CIEKTPAa HEYNPYro PACCESTHHBIX
HEHUTPOHOB CJIErKa YMEHbIIWIW Bblmie 7.5 M»3B juis sydmiero coriaacoBaHUs CO CHEKTPOM
UCIyCKaeMbIX HEUTpOoHOB Mpu 14 MaB, npomepenHsix rpymmoii Vonach et al.

B ouenke JENDL-3.3 sHepro-yrioBsie pacnpeneineHus MPUBOASTCS IS CICTYIONTNX
tunoB peakuii MT=16, 22, 28, 91, 203, 204, 205, 206, 207, naHHble 15 KOTOPBIX B3ATHI U3
JENDL Fusion files.

Hnsa peakmuit ¢ MT=16, 22, 28, 91 nanHble npeAcTaBisiioT co00il SHEPro-yrioBbIe
pacnpeneneHns ToJAbKO AJIs BBUIETAIOUINX HEHTPOHOB.

Jnsa peakumii ¢ MT=203, 204, 205, 206, 207 >Hepro-yrioBble pacrpeaciieHus
MPUBOJATCS 11 COBOKYITHBIX BBUIETAIOIIMX 3apsKEHHBIX YaCTHIL.

BruIiBOaBI

IIpencraBnenue sHepro-yrioBbix pacnpenenenuit B omenke JEFF-3.1  (kak
OoTKOppekTHpoBaHHOW Bepcuu onieHku ENDF/B), mo-BunuMomy, pearnouTUTEIbHEe OIICHKU
JENDL-3.3. Hapsay c omnucaHueM BbUICTAIOIIMX YacTUI[ M CHEKTPOB 00pa3yromuxcs
(OTOHOB MOTONHUTENFHO MPHUBOAMUTCS MH(POpMAIUS 00 OCTaTOYHBIX SApax, T.C. ONMCAHHE
MIPOIIECCOB SIBJIAETCS OOJee OOIINM.

6. O0pazoBanue u B3aumozgencreue Gporonos

st Ni-60 mpencraBieHsl 1Be ONEeHKH (OTOHHBIX JaHHBIX B Oubimorekax ENDF/B-
VIIb (~JEFF-3.1) u JENDL3.3.

B omenke ENDF/B ¢oToHHBIE AaHHBIE TPEACTABICHBI HETOCPEICTBEHHO ISt
cinenyromux peakuit MT=51-58,102. /Ins peakuuit MT=16, 22, 28, 91, 103 u 107 cnekrpsl
¢oroHOB 3anmatorcs B cekunun MF=6 ¢ mnoMoOLIbI0 JAHHBIX IO HHEPrO—YIJIOBHIM
pacnpeaeeHUsIM.

B JENDL ¢doTonHbBIC TaHHBIC peACTaBICHBI s peakmuii MT=16, 22, 28, 51-65, 91,
102, 103, 107.

6. 1. Muocecmeennocmu 00pazoeanus (homonos U 6epoAmHOCHU Nepexo0os

MHOokecTBEeHHOCTH (DOTOHOB B HEUTPOHHBIX peakuusx MT=16, 22, 28, 91, 103, 107 B
JENDL Opun momywensl mo mnporpamme GNASH. ®DoTOHBI HEymnpyroro paccesHusi B
MPEACTABICHbl C MOMOIIbIO 11-TM ypoBHell M KOHTHHYyMoM YypoBHeu (3.3738 MeV).
3ametum, uto B oneHke JENDL mocnennuii ypoBeHb (61-if) mMeeT mopor BHIIIE, YeM
HAYMHAETCSl KOHTUHYYM YPOBHEH.

B onenke ENDF/B mannbie mpeactaBiaeHsl Takke mis 11 ypoBHEH, KOTOphIe, Kak
BUJHO U3 TaOmuUIBl 3, mpakTHuecku coBmanaT ¢ oneHkod JENDL. O6nacth KOHTHHYyMa
YpOBHEW HaUMHAETCA HIKe 10 3Heprun, ueMm B JENDL - ipu 3.3952 MeV.

B ouenke ENDF/B st 11 ypoBHe# 3amaHbl BEpPOSTHOCTH IEPEXOJOB, B3ATHIE W3
pabotel D.M. Hetric, C.Y. Fu, and D.C. Larcon, "Calculated neutron-induced cross sections
for 58,60NI from 1 TO 20 MEV and comparison with experiment,” ORNL/TM-10219,
ENDF-344 (1987).

B OLEHKE JENDL 1151 HEynIpyroro paccestHusi Takke JaHbl BEPOATHOCTU IIEPEXOOB,
KoTopblie 10 61-ro ypoBHs Takue ke, kak 1 B ENDF/B.

doronbl paguanroHHOro 3axBara B JENDL momyueHsl U3 dHEpreTHUecKoro OamaHca.
B ENDF/B nannbie nomy4ensl 1mo nporpamme TNG.
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Tabnuna 3- DHepruu ypoBHEHW HEYNPYTOro paccesHus

N JENDL3.3. ENDF/B-VII
51 1.3549E+06 1.3524E+06
52 2.1951E+06 2.1964E+06
53 2.3234E+06 2.3285E+06
54 2.5480E+06 2.5522E+06
55 2.6702E+06 2.6743E+06
56 3.1723E+06 3.1725E+06
57 3.1766E+06 3.1766E+06
58 3.2397E+06 3.2396E+06
59 3.2479E+06 3.2478E+06
60 3.3246E+06 3.3250E+06
61 4.1077E+06 3.3738E+06
91 3.3738E+06 3.3952E+06

6.2.Yenoeoe pacnpeodenenue ghomonoe.
B o06eux omenkax mius Bcex (OTOHOB B HEHUTPOHHBIX PEAKIMSIX OMPEIETICHO
M30TPOIHOE YTJIOBOE pACIIPEICICHHE.

6.3. HenpepulgHble anepzemuyecKue CneKmpbl.

B omenke JENDL sHeprernueckue CHeKTpbl ajis (POTOHOB HEUTPOHHBIX PEAKIIUHA
MT=16,22,28,91,103,107 6t mocuutanbsl mo mporpamme GNASH. Cnektpsl (hoTOHOB
paauanMoHHOTO  3axBaTa ObUIM MOJy4YeHbl 10 mporpamme Casthy ¢ ydetom
HKCIIEPUMEHTAIIbHBIX JTAHHBIX.

B ENDF/B w©enocpenctBenno B cekuumn MF=15 ecTb TONBKO CHEKTPHI
pPaaMallMOHHOIO 3axBaTa, KOTOpble ocunTansl 1o nporpamme TNG. CrnekTpsl U1 peakuui
MT=16, 22, 28, 91, 103, 107 npuBeaeHsl B cekuun MF=6.

BeiBOABI:

Onucanne ¢oroHHblx gaHHbix B omneHke JENDL-3.3 oxBaTeiBaeT Oousblie
HEUTPOHHBIX peakuui. J[nsg Tex peakuumid, rae OLEHKH IPECEKarTCs, HENIb3s OTAaTh
MPEANOYTEHUE KAKON-TO OLICHKHU.

7. 3akia04yeHue

Hna Ni-60 8 POCDOOH/] ciaenyeT mpuHATh HEUTPOHHBIE JAaHHbBIE, HAXOMSAIIUECS B
ounonuoreke JEFF-3.1.

Marepuany npucBouts Homep MAT=2858.

}I(enaTeano, B I[aJ'II)HGI\/'IHIeM, YCTpaHUTHL BCC OTMCYCHHLIC B XOAC aHAJIM3a JAaHHBIX
3aMC€4yaHuA U HCTOYHOCTHU B HpHHHTOﬁ OLICHKC.

ABTOpP 000CHOBAHHUS 0TOOPA OLICHEHHDLIX TAHHLIX

Komees B.H.
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Teny1oBbIe M MHTEIrpaJbHbIE CEUEeHUS

Peaknus 6(0.0253 3B) RI <o0> Ha cnektpe Makcpemna
c T=1.35 MsB
Yupyroe paccesiHue 0.985 Gapu 78.8 bapH 2.935 GapH
Pan. 3axBar 2.766 6apu 1.37 6apu 6.30 mbapH
Peakuust (n,p) - - 2.48 mOapH
Peakmust (n,d) - - 9.33 MkOapH
Peakmus (n,a) - - 1.32 mbGapH
Peaxnus (n,2n) - - 0.114 mb6apu

28.6. Hukenb-61

OlieHEeHHbIE JaHHBIE PACCMATPUBAIOTCS B TMana3oHe 3Hepruid 10 20 M»aB.

Tor dakr, 9To 151 OCHOBHBIX CTAOMIBHBIX W30TONOB Ni-58 u Ni-60, cOCTaBISIOMIMX
ecrectBeHHYI0 cMech B POCDOH]] pekomeHI0BaHbl OLICHEHHBIE HEUTPOHHBIE JaHHBIE U3
oubmuorexku JEFF-3.1, sBnsercs Beckum aprymentom it oroopa u3z JEFF-3.1 8 POCOOH/]
U JIPYTUX U30TOIMOB HUKEJS, IPOLEHTHOE COJIepKaHne KOTOPhIX MHOTO MeHbIe, yeM Ni-58 u
Ni-60 6e3 mogpoOHOro aHaIN3a UMEIOIIUXCS HEUTPOHHBIX TAHHBIX.

B 6ubmmoreke JEFF-3.1 mna Ni-61 comepxwutcs onenka u3 ENDF/B-VI.8, kotopas
6e3 kakux 6o pesusuii npunsra B ENDF/B-VII b0 Bepcun. Opnako B nocienyromuyio bl
BEPCUIO BKIIIOYCHBI HEUTpOHHBIC gaHHBIE s Ni-61, B KOTOPBIX SHEPro-yrioBbIC
pacnpeneneHns IOoJIyd4eHbl MO OTKoppekTupoBaHHOW mporpamMme GNASH. Ilosromy B
POC®OH/] cnenyet Bkmounth nanubie u13 ENDF/B-VII bl Bepcun.

1.00mme xapaKkTepuCTHKHA
7=28
A=60.931 056 0 + 0.000 000 7

Awr=60.407 629 0 + 0.000 000 7

ConepxaHue B ecTeCTBEHHON cmecu: - 1.1399%
Ilepeuenb HEUTPOHHBIX PEAKIINHI
MT Peaknus Q, M>B Enopor., M2B ano-nponym*)
4 (n,n’) -0.0670 0.0681 Ni-61
16 (n,2n) -7.8203 7.9498 Ni-60
28 (n,np) -9.8620 10.0250 Co-60(5.272y)
102 (n,y) 10.5973 0.0000 Ni-62
103 (n,p) -0.5397 0.5486 Co-61(1.65h)
107 (n,a) 3.5790 0.0000 Fe-58
111 (n,2p) -9.2887 9.4425 Fe-60(1.5E6y)

Cxema yposHel: (cornacHo ortenke ENDF/B-VII)
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MT LEVEL ENERGY(MEV) SPIN-PARITY

0.0 3/2-
51 0.0670 5/2-
52 0.2830 1/72-
53 0.6560 1/2-
54 0.9090 5/2-
55 1.0150 7/2-
56 1.1000 3/2-
57 1.1320 5/2-
58 1.1850 3/2-
91(cont) 1.4550

2. 3akiao4yenue

g Ni-61 8 POCOOH/] ciaenyer npuHATH HEUTPOHHBIE JAHHBIE, HAXOMASAILIUECS B
oubmnoreke ENDF/B-VII bl Bepcus.

Martepuany npucsouts Homep MAT=2861.

ABTOp 000CHOBaHHA 0TOOPA OIEHECHHBIX JAHHBIX

Komees B.H.

TenoBble M MHTEIPAJbHbIE CEUeHUS

<o0> Ha cnekrpe Makcsemia
Peaknus 6(0.0253 3B) RI c T= 1.35 M5B
Yupyroe paccesiHue 7.960 6apu 104. 6apH 2.345 GapH
Pan. 3axBar 2.498 GapH 1.52 6apu 4.92 mbapu
Peakuust (n,p) - - 3.29 mbapH
Peaxnus (n,o) - - 2.63 mOapH
Peaxmus (n,2n) - - 1.36 mOapH
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28.7. Hukenb-62

OneHeHHbIE TaHHBIE pacCMaTPUBAIOTCA B Juamna3oHe sHepruit 1o 20 MsB.

Tor ¢akr, 9To I OCHOBHBIX CTA0MIBHBIX M30TOMOB Ni-58 u Ni-60, cOCTaBISIONIIX
ectecTBeHHYI0 cmech B POCDOH/I pexomMeHA0BaHbl OLIEHEHHbIE HEUTPOHHBIE JTaHHBIE W3
o6ubmmorexku JEFF-3.1, sBnserca Beckum aprymentom g otoopa u3 JEFF-3.1 8 POCOOH/]
U JPYTUX U30TOIMOB HUKES, IPOIEHTHOE COJIep:KaHne KOTOPhIX MHOTO MeHbIe, yeM Ni-58 u
Ni-60 6e3 moipoOHOro aHaTN3a UMEIOIINXCSI HEUTPOHHBIX JaHHBIX.

B 6ubnuoreke JEFF-3.1 nns Ni-62 conepxkutcs onenka u3 ENDF/B-VI.8, kotopas
6e3 xakux b0 peBusmuii mpunsta B ENDF/B-VII b0 Bepcun. Ongnako B nocienyromnyto bl
BEPCHIO BKJIIOUYEHBl HEUTpOHHBbIE MaHHBIEe ansi Ni-62, B KOTOPBIX SHEPro yrioBbIE
pacripeiefieHusi TIOJy4eHbl 10 oTKoppekTupoBanHoi mporpamme GNASH. Iloatomy B
POCOOH/] cnenyer Bxmrounth Aannbie 3 ENDF/B-VII bl Bepcuu.

1.001mme xapaKkTepuCTUKHU
7=-28
A=61.928 345 1 £ 0.000 000 6
Awr=61.396 350 9 £+ 0.000 000 6

ConeprkaHie B €ECTECTBEHHOU cMecu: - 3.6345 %

IlepeueHb HEUTPOHHBIX PEAKIINN

MT Peakmus Q, M>B Enopor-, M2B ﬂ,[[pO—HpO,I[yKT*)
4 (n,n’) -1.1730 1.1921 Ni-62
16 (n,2n) -10.5980 10.7710 Ni-61
22 (n,na) -7.0186 7.1329 Fe-54
28 (n,np) -11.1380 11.3190 Co-61(1.65h)
102 (n,y) 6.8379 0.0000 Ni-63
103 (n,p) -4.4590 4.5316 Co-62(1.50m)
104 (n,d) -8.9129 9.0580 Co-61(1.65h)
107 (n,a) -0.4374 0.4445 Fe-59(44.5d)

Cxema yposHel: (cornacHo ortenke ENDF/B-VII)

MT  LEVEL ENERGY(MEV)  SPIN-PARITY
0.0 0+

51 1.1730 2+

52 2.0490 0+

53 2.3020 2+

54 2.3360 4+

91(cont) 2.8910
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2. 3akiaro4yenue

Hna Ni-62 8 POCDOOH/] ciaenyeT mpuHATH HEUTPOHHBIE JAaHHbBIE, HAXOMASAIIUECS B
oubmotexke ENDF/B-VII b2 Bepcusi.

Marepuany npucBouts Homep MAT=2862.

ABTOpP 000CHOBAHHUS 0TOOPA OLICHEHHDLIX TAHHLIX

Komees B.H.

TenjoBble 1 HHTErpajbHble CeYeHNs

Peaxuns 5(0.0253 5B) RI w07 Ha ceipe Maxoneaa
Ynpyroe paccesHue 9.974 6apu 456. 6apH 2.07 GapH
Pan. 3axBar 14.41 Gapu 5.96 6apH 6.70 mOapH
Peakuust (n,p) - - 0.047 mb6apu
Peakmmst (n,d) - - 3.0 MxOapH
Peakmust (n,0) - - 0.065 mb6apH
Peakmus (n,2n) - - 0.35 mb6apH

28.8. Hukenb-63

Pagnoaxtusen. T,,=101.1 ron.
Crioco6 pagnoakTUBHOTO pacnajaa — € +f3 pacna.

3akjaroueHue

B POC®OH/ mnpunsrter Helitponusie aanusie u3 JEFF-3.1/A (Forrest, Kopecky,
Sublet, Koning, 2003 r.) co cienyomuMu n3MEHEHUSIMH:

1. MaTepuaiy npucBoeH Homep MAT=2863;

2. ynaneH ¢aitn MF=8;

2. Ceuenus o0pa3oBaHUs OTHENbHBIX  COCTOSHUH  SiAEpP-TIPOAYKTOB,
conmepkamuecst B (aiime MF=10, cioxeHbl 1O MOJCEKIHSIM W CYMMBI 3aHECCHBI B
cooTBeTcTBywomue ceknun ¢aiima MF=3. ®aiin MF=10 yganeH, MNOCKOIbKY
JIOJITOKUBYIIIUX U30MEPOB B HEUTPOHHBIX PEAKIMAX HAa HUKEJE He 0Opa3yercs.

ABTOpP 000CHOBAHHUS 0TOOPA OLICHEHHDLIX TAHHLIX

Komees B.H.
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28.9. Hukenb-64

OneHeHHbIE TaHHBIE pacCMaTPUBAIOTCA B Juamna3oHe sHepruit 1o 20 MsB.

Tor ¢akr, 9To I OCHOBHBIX CTA0MIBHBIX M30TOMOB Ni-58 u Ni-60, cOCTaBISIONIIX
ectecTBeHHYI0 cmech B POCDOH/I pexomMeHA0BaHbl OLIEHEHHbIE HEUTPOHHBIE JTaHHBIE W3
o6ubmmorexku JEFF-3.1, sBnserca Beckum aprymentom g otoopa u3 JEFF-3.1 8 POCOOH/]
U JPYTUX U30TOIMOB HUKES, IPOIEHTHOE COJIep:KaHne KOTOPhIX MHOTO MeHbIe, yeM Ni-58 u
Ni-60 6e3 moipoOHOro aHaTN3a UMEIOIINXCSI HEUTPOHHBIX JaHHBIX.

B 6ubnuoreke JEFF-3.1 nns Ni-64 conepxkutcst onenka u3 ENDF/B-VI.8, kotopas
6e3 xakux b0 peBusmuii mpunsta B ENDF/B-VII b0 Bepcun. Ongnako B nocienyromnyto bl
BEPCHIO BKJIIOUEHBI HEUTpOHHBbIE MaHHBIe i Ni-64, B KOTOPBIX SHEPro yrioBbIE
pacripeiefieHusi TIOJy4eHbl 10 oTKoppekTupoBanHoi mporpamme GNASH. Iloatomy B
POCOOH/] cnenyer Bxmrounth Aannbie 3 ENDF/B-VII bl Bepcuu.

1.001mme xapaKkTepuCTUKHU
7=-28
A=63.927 966 0 + 0.000 000 6

Awr=63.378 794 1 + 0.000 000 6

Coneprkanue B ectecTBeHHOU cMecu: - 0.9256 %
IlepeueHb HEUTPOHHBIX PEAKIINN
MT Peakmus Q, M>B Enopor-, M2B ﬂ,[[pO—HpO,I[yKT*)
4 (n,n’) -1.3460 1.3672 Ni-64
16 (n,2n) -9.6570 9.8094 Ni-63(101.1y)
22 (n,na) -8.0826 8.2095 Fe-56
28 (n,np) -12.5360 12.7340 C0_63(274s)
102 (n,y) 6.0981 0.0000 Ni-65(2.52h)
103 (n,p) -6.5240 6.6269 C0-64(0.30s)
104 (n,d) -10.3114 10.4740 Co-63(27.4s)
107 (n,a) -2.4420 2.4805 Fe-61(5.98m)

Cxema yposHel: (cornacHo ortenke ENDF/B-VII)

MT LEVEL ENERGY(MEV) SPIN-PARITY
0.0 O+

51 1.3460 2+

52 2.2770 2+

91(cont) 2.6080

Hna Ni-64 8 POCDOOH/] ciaenyeT mpuHATH HEUTPOHHBIE JAaHHbBIE, HAXOMSAIIUECS B

2. 3akiaro4yenue

oubmotexke ENDF/B-VII bl Bepcusi.

Marepuany npucBouts Homep MAT=2864

NI-56




ABTOpP 000CHOBAHHUS 0TOOPA OLIEHEHHBIX TAHHBIX

Komees B.H.

TenjoBble 1 HHTErpajbHble CeYeHNs

Peakus 5(0.0253 5B) R o7 Ha cneKTpe ﬁi‘g‘gema
Yupyroe paccesHue 0.016 6apn 84.96apH 3.57 6apu
Pan. 3axBar 1.52 Gapn 0.75 6apu 4.68 mOapH
Peakuust (n,p) - - 1.74 mx6apH
Peakrus (n,d) - - 1.89 mxOapH
Peakmust (n,0) - - 13.3 mxb6apH
Peakmus (n,2n) - - 0.82 mb6apH

28.10. Hukenb-66

Paguoaktusen. T1,=54.6 yacos.
Crnioco6 paanoakTHBHOTO pacmajna — € +3 pacma.

3aKjao4YeHue

B POCOOH/] mpunsare neitponnsie nanubie u3 JEFF-3.1/A (Forrest, Kopecky,
Sublet, Koning, 2003 r.) co cinenyomuMu n3MEHEHUSIMH:

1. MaTepuaiy npucBoeH Homep MAT=2866;

2. ynaneH ¢aitn MF=8;

ABTOpP 000CHOBAaHHUS 0TOOPA OIICHEHHLIX TAHHLIX

Kormees B.H.

NI-57
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