42.MOJIMBAEH

MonubaeH coepKuT 7 CTaOMIBHBIX U JIBAa JOJITOXHUBYIIIUX MU30TOIA.

B ®OHJ/I-2.2 nns Bcex CTAaOWIBHBIX HW30TOTNOB MOJUOACHA W JJIs TPUPOIHOTO
monunbaena conepxurcs ouenka K.Kosako, S. Chiba. [Ins Mo93 coxepxutcs orenka uz EAF-
99, mig Mo-99 - onenka Manoxunaa 1999 mims JENDL-3.3.

B ENDEF/B-VII nmns Bcex cTaOMIBHBIX HW30TONOB COjAepkKarcs oOleHkn Shenter,
Schmittroth, 1979, koTopble cocTaBum (Gaitin u isi IPUPOTHOTO MOJTUOICHA.

B JENDL-3.3 must Bcex crabmibHbIX u30TonoB npuHATH onieHkn K. Kosako, S.Chiba,
1993. JIns Mo-99 npuHsaTa olieHKa, COCTaBJIEHHAsl CHEIUAIIbHOM TPYIION OLEHIIUKOB JaHHBIX
JUTSL IPOJTYKTOB JICTICHHUS.

B JEFF-3.1. npuHATHI T€ %€ oLeHKH, uTo 1 B JENDL-3.3.

[ToMHMO OIICHOK M3 HAa3BaHHBIX BBINIC OMOIHMOTEK aBTOpaMU OOOCHOBAHWU JNAHHBIX IS
MOJINOJ/ICHA pacCMaTPUBAIACh UX COOCTBEHHAS OILIEHKA, BBITIOTHEHHAsI iy1st Onbnmorekn BPOH/I-
3.

42.1. Monn6aeH-92

ConeprkaHue B eCTeCTBEHHOU cmecH -14.84%

1. O0mue xapaKTepuCTHKH
1.1. Z=42
1.2. A=92
1.3. Aw=91.11730
1.4. [lepedyeHb HEUTPOHHBIX peakuid ¢ moporom Hxe 20 MaB:

MT Peaknus Q, M»B Eropor-, M2B ano-nponyKT*)

04 n,n’ -1.5095 1.5260 Mo-92
16 n,2n -12.6921 12.8314 Mo-91
22 n,na -5.6233 5.6851 Sr-88
28 n,np -7.4656 7.5476 Nb-91
102 n,y 8.0700 Mo-92
103 n,p -0.4236 0.4282 Nb-92
104 n,d -5.1536 5.2102 Nb-91
105 n,t -11.0275 11.1485 Nb-90
106 n,’He -4.8982 4.9520 Zr-88
107 n,o 3.7067 Zr-89

2. HeliTpoHHbIE 1aHHbIE B pe30HAHCHOM o0JsiacTu (MF=2)
2.1 OobaacTh pa3penmeHHbIX PE30HAHCOB.

B Hactosmee Bpemsa oueHka JENDL-3.3 st pa3pellieHHBIX M HEPAa3pELICHHBIX PE30HAHCOB
BirodyeHa B onieHku JEFF-3.0(=JEFF-3.1), CENDL-3 u nocnemanioro Bepcuto ENDF/B-VII. Tak
KaK HET JKCIIEPUMEHTAJIbHBIX JaHHBIX, YKa3bIBAIOIIUX HAa HEJOCTAaTKHW 3TOW OLIEHKH, TO OHa
BKJIIOUEHa Takke B orileHky bBPOH/I-3.

HefiTponHusie ceueHus B 00J1aCTH pa3penieHHbIX pe3oHaHcoB B orieHke JENDL-3.3 ocHoBaHBI Ha
Habope MmapaMeTpOB HEWTPOHHBIX PE30HAHCOB, pPeKOMeHJoBaHHBIX Kukyuu /1/ Ha ocHOBe
aHaIM3a DSKCIEPUMEHTAIBHBIX JaHHBIX IO TPOMYCKaHWIO /2/ W paAuallMOHHOMY 3axBaTy
HEUTpOHOB /2, 3, 4/. DTH mapameTphl JIMIIb HE3HAYUTEIHLHO OTJIMYAIOTCS OT IapaMeTpOB,
peKoMeHA0BaHHBIX Ha Myrabrxabom u np. /5/. BepxHsis rpaHuIa pe3oHAHCHOH 00JacTH

MO-1



npuHsATa paBHOM 50 k9B, paamyc moreHmmanpHOTO paccesHUs - Ry = 7.0 dm /5/ m s
BBIUUCIICHUS] HEUTPOHHBIX CEUYEHUII HAa OCHOBE PE30HAHCHBIX MapaMEeTPOB PEKOMEHJI0BAaHO
npubnmxkenne MLBW.
Paccunrannbie ceueHus A TEIIOBBIX HEUTPOHOB (2200 M/C) paBHBI:

moJiHoe = 5.566 6, ynpyroe = 5.545 0, 3axBara= 0.021 0,

pe30HaHCHBIN UHTETpan 3axBaTa Boiiie 0.5 3B: = 0.9428 6.

2.2 CraTtucTuyeckne napaMeTpsl pa3penieHHbIX Pe30HAHCOB.

Ha puc. 1 npeacraBnena sHepreTuyeckasi 3aBUCUMOCTh YUCIIA S- U P-PE30HAHCOB, BKIIOUEHHBIX
B oneHku JENDL-3.3, a Takxke »SHepreTMueckHe 3aBUCUMOCTH KYMYJSITUBHBIX CYMM
MPUBEICHHBIX HEUTPOHHBIX IIUPUH PE30HAHCOB. JIMHEHHOW amnmpoKCMMAIlMU HapacTarolen
CYMMBI S-PE30HAHCOB COOTBETCTBYET CPEJHEE pacCTOSHHE MEXIy pe3oHaHcamu Dy=(60 * 7)
k3B, u nmns p-pesonancoB — D;=(24 = 3) x»B. AnanoruyasiM oOpa3oM aJii HEHUTPOHHBIX
CHIIOBBIX (yHKIWMH moxyanm So = (2.4 +0.4) 10*u S, = (1.5+0.3) 10™

UroObl TMOMY4YUTh ONTUMAIBHYIO OLIEHKY TIPOMyCKa pPE30HAHCOB, HapsAAy C aHAJIW30M
SHEPreTUYECKON 3aBUCUMOCTH KYMYJISITUBHOM CyMMBI PE30HAHCOB YacTO IPHUBIIEKAIOT aHAIIN3
COOTBETCTBUS NapaMeTpoB pe3oHaHcoB IlopTep-TomacoBy pacnpeneneHuI0 HEUTPOHHBIX IIUPHH.
Pe3ynbpTaThl Takoro aHaiu3a MpENCTaBICHbl Ha puc. 2. JlaHHBIA aHaANIM3 MOKAa3bIBA€T, YTO B
HaOromaeMoM Habope S-pe30HAHCOB, MO-BHIMMOMY, MPOMYLIEHO 3 pe30HaHca, TOrjga Kak B
HabOpe p-pPe30HAHCOB MMEETCS M30BITOK MPUMEPHO 5 «JIMIIHUX» CIa0bIX PE30HAHCOB, KOTOPHIE
HE COOTBETCTBYIOT pacmpenenenuto [loprepa-Tomaca B 001acTh ManblIX HIMPUH M KOTOPHIE
cienoBasio Obl OoTHecTH K s- win d-pe3oHaHcam. Takue ciaOble PEe30HAHCH HE HCKAKAIOT
MPUBEICHHBIA BBHIIIC AHAIW3 HEUTPOHHBIX CHJIOBBIX (YHKIM, HO OHH Y4YTEHBI B OIICHKAaX
MOTPEIIHOCTEN CPEAHErO PACCTOSIHUS MEXK Ty pe3oHaHcaMu Dy .
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MO-2



100

92M°
n 4
@
o
C -
@
S
2 10- p-resonances
S ]
@ ]
0
E -
=)
zZ ]
1 s-resonances
i L) L) L) L) ' L) L) L) ' L) L) L) L) ' L) L) L) L) ' L) L) L) L) '
0.0 0.5 1.0 1.5 2.0 2.5

1/2
Sqrt(gr,) (evV'™)
Puc. 2. AHain3 npomnycka s- U p-pe30HaHCOB

[TonHble panualMOHHBIE LIMPUHBI ONPEAEICHBI Ul OOJIBLIIMHCTBA PE30HAHCOB, M CpPEIHHE
3HaueHue mupuH pasHbl <[> = 200 M3B ns s-pe3onancos u <I',> =425 m3B /1/.

2.3. Obaactp Hepa3pelIeHHbIX Pe30OHAHCOB

Bepxwusisa rpanunia o6nacti Hepa3penieHHbIX pe3oHancoB B onieHke JENDL-3.3 mpunsita paBHOU
100 3B, m B paccMOTpEeHHE BKIIOYEHBI 3aBHUCSIIUE OT OSHEPrUU CPEAHHUE MapaMeTpbl
HEHUTPOHHBIX PE30HAHCOB I S-, p- U d-BosiH. B cootBercTBUU ¢ hopmaTtom ENDF/B dopmyna
onHOypoBHero bpeiita-Burnepa nomkHa OBITH MCIONB30BaHA JJS pacyeTa HEUTPOHHBIX
cedeHUi B 00JJaCTH HEpa3pEIICHHBIX PE30HAHCOB.

Heiitrponnsie cunosbie ¢ynkimu SO, S1 u S2 paccunTaHbl Ha OCHOBE ONTHYECKOM MOJENHU C
nporpammoit [6]. CpenmHsas paauanMoOHHAs IMUPUHA B3ATa HE3aBHCHMOM OT OPOHWTAIBHOTO
MOMEHTa M CpEJHEE PpACCTOSHHE MEXAYy YPOBHIMH OIPEICNIEHO TaKUM 00pa3oM, uTOOBI
BOCITPOM3BECTH HAOJI0/IaeMOE CEUCHHE PaTuallMOHHOTO 3axBaTa HEHUTPOHOB. D¢ (EKTUBHBIN
paauyc paccesHUs MONYy4YeH MOATOHKOM K MOJHOMY CEYEHMIO, pACCUYMTAaHHOMY I10 ONTHYECKOU
Mozenu nipu sHeprun 100 k3B.

Jlns sneprum HelitpoHoB 70 k3B mostydeHsl cieayronue 3HaueHus IapaMeTpoB:

SO0 =0.369E-4, S1 =5.479E-4, S2 = 0.364E-4, Gg = 0.226 5B, D0 = 2252 3B, R = 6.746 ¢m

Ha puc. 3 u 4 onenka JENDL-3.3 ans o0nacTé pa3pemieHHbIX U HEpa3pelIeHHBIX PE30HAHCOB
OpUBEIEHbl B CPAaBHEHMUM C  HMEIOMIMMUCA  OKCHEPUMEHTAIbHBIMU  JAHHBIMHU.
DKCTepUMEHTANIbHBIE JaHHBIE 1O TMOJHBIM HEUTPOHHBIM CEUEHHUSM HMEIOTCS TPH HEPTUIX
Beiie 100 k3B (cM. crenyromuii pas3zen), 3TU JaHHBIE XOPOIIO COTIACYIOTCS C YHEPTeTUYECKON
3aBucuMocThi0 oneHku JENDL-3.3. B nuanazone ssepruit ot 5.7 no 40 k3B panHble 1O
CCUCHHSM DAIUAIMOHHOTO 3axXBaTa HEHUTPOHOB WU3MEpeHBl B pabore [4], W OICcHKA
BOCIPOU3BOIST 3T JIaHHBIE.
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[IpoBeneHHbIli aHaNKM3 MOKa3aja, 4TO MJsi 00JACTH pa3pelleHHBbIX M Hepa3pelleHHbIX
pe3onancoB ounenka JENDL-3.3 siBasiercsi onTHMAaJibHOM, OHA BKJIIOYEHA B OLEHKY /JIsl
BPOH/I-3 u pexomenayercs 151 BKJI4YeHusi B POCOOH/] 6e3 kakux 100 M3MEHEHHUI.
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Puc. 4. Ouenka cedeHUs pagualiMOHHOTO 3aXBaTa HEHTPOHOB B OOJIACTH pa3peIICHHBIX H
Hepa3peIICHHBIX PE30HAHCOB B CPABHEHUH C IKCIIEPUMEHTAILHBIMH JaHHBIMH
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3. HeiiTpoHHbIe ceyeHUsi BHe pe3oHaHCHOH o0actu (MF=3).

[IpenBaputensHo aBropamu oneHku bPOHJI-3 ObuT mccnemoBaH W OLEHEH BKIIAJ MPSMBIX
IPOILIECCOB B CEYEHHE HEYNpYyroro paccesHus. [1ockoiabKy ceueHue peakuuu (n,2n) 10CTaTOYHO
XOpOILIO HU3BECTHO M3 3KCIEPUMEHTAJIbHBIX JaHHBIX M OCHOBAaHHOW HAa HHUX 3MIHUPUYECKON
CUCTEMATHUKH, TEOPETUYECKUE PACUETHI CEYEHHM HEYIPYroro paccesiHus NPOBOAWINCH TaKUM
00pa3oM, 9TOOBI OJTYYHTh COTIACOBAHHOE OMHMCaHUe (QYHKIMU BO3OYKACHUS peakiuu (n,2n) u
OLIEHEHHOTO BKJIaJa MpsMbIX MporeccoB B obmactu 20 M»sB. IlomydeHHble pe3ynbTaThl IO
GyHKIUAM  BO30OY)KIEHHUS JPYTHX [OPOTOBBIX peakUud KOPPEKTHPOBAINCH HAa OCHOBE
IPEICKa3aHUi SMIUPUUECKUX CUCTEMATHK.

Onenennbie AaHHbIe (QYHKIUH BO30OYXKACHUS HEYNPYTOro PpAcCEestHUS U OJHOTO
M30TONIa CPaBHUBAINCH C JAHHBIMHM JJI1 JIPYIMX M30TONOB JaHHOTO 3JIEMEHTa U H30TOIOB
COCETHUX sJIep, YTOOBI MOJyYUTh COIJIACOBAHHOE OINMCAHHE CEYEHHWM JUIsi BCEX H30TOIOB
MOJMO/IEHa C YYETOM SMIUPHUECKON TEHICHLMU N3MEHEHHUs MaKCUMaJIbHOTO CEYEHUS PeaKIuu
HEYINpPYroro paccesiHus B 3aBUCUMOCTH OT aTOMHOI'O HOMEpPa U aTOMHOT'0 Beca U30TOIa.

[TonyuyeHnHble pe3ynbTaThl cpaBHUBAIUCH AaHHbIMU Onbnmorek ENDF/B-VI, JENDL-3.3
u JEFF-3.1. [lockonsky B Oubnmoreke JEFF-3.1 mist uzoronoB monuOaeHa MPUHATH TaHHbBIC
o6ubmuorekn JENDL-3.3, cpaBHeHHME MNpOU3BOAMIOCH TJaBHBIM 00pa3oM ¢ JaHHBIMU
o6ubmmoreku JENDL-3.3. B Oubnuorexke ENDF-B7 B GonpIIMHCTBE Cy4yaeB TakKe MPUHSTHI
nannble Oubanorexu JENDL-3.3. ITostomy cpaBHenue ¢ ENDF/B-VII npoBoanuiaock TOAbKO TexX
peakIuii, TaHHbIE AJIT KOTOPBIX OTian4aroTcs oT JaHHbix JENDL-3.3.

Hetitponnsie ceuenus B quanazone 0.01 — 20 M»aB Obln paccuuTaHbl ¢ MOMOIIBIO MPOTPaAMMBbI
GNASH /7/, mogudunupoBaHHOH ¢ ydeToM (DIFOKTyaldii HEWTPOHHBIX IIUPUH HA OCHOBE
noaxonaa padotsl /20/. HelitpoHHble K03()()UIIMEHTH TPOHULIAEMOCTH PACCUMTAHBI 110 MOJIENH
CHIIbHOM cBsi3H KaHanoB (mporpamma ECIS /8/) ¢ yaeToM mpsiMoro Bo30yKIeHHS KOJUICKTHBHBIX
HU3KOJIeXKALMX YpoBHEH 2+ u 3-. [TapameTpbl oNTHYECKOro MOTEHIMAaja ObIIN B3SThl U3 paOOTHI
/9/, HO TIIyOMHa MHUMOW YacTH TOTEHIMaNa Oblla HECKOJIBKO 3aHMKEHA, YTOOBI TOOUTHCS
ONTHUMAJIBHOTO OMMCAHMS TTOJTHBIX HEUTPOHHBIX CEUYCHHI NIPU SHEPTHAX HUKE 3 M»aB.
Onrtuyeckue napameTpsl A IPOTOHOB, ACUTPOHOB U anb(a-yacTUI] IPUHATH U3 padort /9/, /10/
u/11/, COOTBETCTBEHHO.

B pacuerax pagmanuoHHBIX IMpUH paccMmarpuBanuchk El, M2 u E2 —ramma-nepexonsl. s
CHJIOBBIX ()YHKIIMA raMMa-IepexoI0B MCIOIb30BaHbI MapaMeTphl, pekoMeHoBaHHbIe B RIPL-2
/21/. Tlomnas cuioBas (QYHKUMS HOPMHUpPOBANACh Ha BEJIMYHMHY, COOTBETCTBYIOLIYIO
PacCCMOTPEHHBIM BBIIIE JAaHHBIM O PAaJMAUOHHOM INHPUHE M IUIOTHOCTH HEUTPOHHBIX
pe3onancoB. IlapameTpsl AMCKPETHBIX YPOBHEH U pa3IMYHBIX KaHAJIOB pacraja, OOBIYHO,
MIPUHUMAIUCH Ha ocHOBe Ta0muIl /13/ u pexomenganuit RIPL-2 /21/.

3.1. [lonble ceuenus (MT=1).

Ha puc. 4 nano monHoe ceyenne Mo-92 BHe pe30HAHCHON 00OJIACTH PHEPruil HEUTPOHOB. B
oomactu 0.1-0.4 k3B omenka BPOHJI-3 nexwur Beime onenok JENDL-3.3 m ENDF/B-VII,
KOTOpbIE B O3TOH o00JacTH COBMAAArOT. OKCIEPUMEHTaJdbHbIE MaHHbIE B 3TOM oO0mactu
Yype3BbIYaliHO pa30pocaHbl, OLEHEHHbIE JAaHHBIE MOJTYYEHbl C MOMOIBIO Pa3HbIX MapaMeTpoB
ONTUYECKOTO MOTEHIIMANA, IOATOMY TPYAHO OTATh MPEANOUYTEHUE KaKOW-TH00 U3 YIOMSHYTHIX
oueHok. B obOmactu 2-6 M»sB mamnpie BROND-3 u ENDF/B-VII nyume coriacyrorcst ¢
9KCIIEPUMEHTAIbHBIMU JTAHHBIMU 110 CPaBHEHMIO C olleHkou 6mbnmuorekn JENDL-3.3. Bo Bceit
obmactu 0.1 — 20 MaB pexomenayercs orienka n3 BROND-3.
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Puc. 4. IlonmHoe cedenne B oOmactu sHepruit HelTpoHoB 0.1-20 M»aB.
3.2. Ceuenue ynpyroro paccesausi (MT=2).

Bo Bcex oreHkax cedeHue ynpyroro paccessHusi, 0ObIYHO, ONPEACISIeTCs] KaK pa3HOCTh MOJTHOTO
CEUEHHSI U CYMMBbI BCEX OCTAJIbHBIX OLEHEHHBIX cedeHuid. Ha puc. 5 moka3zaHo cpaBHEHHE
Pa3IMYHBIX OLIEHOK YIIPYTOTO paccessHus Ha u3otorne Mo-92 ¢ sKcrepuMeHTaTbHBIMU JaHHBIMHU.
Kak BugHO, cedyeHuwe ympyroro paccesHuss B oOnactu sHepruii 10 1 M»sB B OGubnmorekax
ENDF/B-VII u JENDL-3.3 coBmanator. Ouenka BROND-3 B o6mactu suepruii 100-300 k3B
naguaele BROND-3 nexar HECKOIBKO BBIIIE, YTO CBI3aHO ¢ 00Jiee BBICOKMM CEYECHHEM B 3TOH
obnactu nmoiHoro ceveHus (cm. puc.4). B nuamazone 1-3 M»aB onienku ENDF/B-VII 1 BROND-
3 mpaktuyecku copmanaroT, ouenka JENDL-3.3 nexut 3amerHo Bbime. I[Ipu Oonee BBICOKOM
SHEPTHH SKCIEPUMEHTAIBHBIX JaHHBIX HET, TOCTOBEPHOCTh JIO0OW M3 YKa3aHHBIX OIIEHOK
OLICHUTH TPYAHO.

42-Mo-92(N,EL),SIG
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Puc.5. Ceuenue ynpyroro paccestaust B oosactu 0.1-20 M»aB.
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3.3. Ceuenue Heynpyroro paccessuus (MT=4, 51-66).

Bce oneHku cedyeHnil HEYNIPYroro paccesiHusl HEMTPOHOB ONMPAIOTCS Ha CTaHJAPTHBIE ONTHKO-
CTaTHUCTUYECKHE pacyeTbl, M pa3HOIJacus OLEHOK OOYCJIOBJIEHBI, TJIABHBIM 00pa3oM,
pa3InunsiIMHU B IapaMeTpax ONTHYECKOrO MOTEHIMAIIA, UCIIOIb3yEMOI0 B pacueTax.

Huxe npuBeneHsl cxembl HU3KOJIEKaMX ypoBHEH Mo-92, ucnonb3yemble B oueHkax JENDL-
3.3 u BPOH/I-3.

Humxe mnpuBenena cxema ypoBHEH, s KOTOPBIX pacCuMTaHbl NapLUajibHblE CEUYEHUs
HEYIIPYyroro paccesHusi. YpoBHIO noJ HomepoM | coorBercTByeT cekuuss MT=51 B ¢opmare
ENDF-6. Haunnas c snepruu 1.6666 M>B ypoBHU MOAEIHPYIOTCS HETIPEPHIBHBIM CIIEKTPOM.
Cxema ypoBHEH:

N OHeprus Crnun [Tepexon OHeprus ramma- BepositHOCTB
ypoBHs1, M3B KBaHTa, M>B nepexona, %
0 0.000000
1 1.50950 2+ 10 1.50949 100
2 2.28260 4+ 21 0.77304 100
3 2.51970 0+ 31 1.01022 100
4 2.52710 5- 4 -2 0.24442 100
5 2.61240 6+ 52 0.32971 87.0
54 0.0851 13.0
6 2.76040 8+ 6—>5 0.14780 100
7 2.84970 3- 71 1.34025 84.0
= 0.56705 16.0
8 3.00700 5- 8—>4 0.48008 100
9 3.06410 4- 9->4 0.53707 100
10 3.09130 2+ 10->0 3.0912 81.0
10> 1 1.5819 19.0
11 3.36910 4+ 112 1.0864 25.0
11 >4 0.8421 25.0
11 > 8 0.3623 25.0
119 0.3048 25.0
12 3.54199 2+ 1250 3.5414 14.0
121 2.0325 86.0
13 3.58029 3- 1352 1.2976 43.0
13 54 1.0534 57.0
14 3.62120 4+ 14— 1 2.1117 100
15 3.62480 7- 154 1.0974 100
16 3.68800 4+ 16 > 1 2.17848 52.0
16 > 7 0.8383 48.0
17 3.68801

OKCHEpUMEHTAIBHBIX [@HHBIX II0 HMHTErPAaJbHOMY CEYECHHIO HEYIPYIOro pacCesHHs
(kpome omHO# TOouku mpu 15 M»dB) Her. OneHEHHbIE WHTETPAIbHBIE CEUCHUS HEYNPYTroro
paccesaust Oubmmorexk JENDL-3.3 u ENDF/B-VII paccuutansl Ha OCHOBE ChepHUIECKOi
ONTUYECKOM MOJIENeN SIEPHBIX PEAKIU 1 npakTHuecku coBnanaroT. Jlanaeie BROND-3 nexar
CYLIECTBEHHO BBIIIE, YTO OOBSICHAETCS MCIOJIb30BAHMEM JIPYrod INporpaMmbl sl pacyera
(MomudummpoBannoit mporpammsel  GNASH) u mnapamerpoB HecepHUuecKkoil ONTHYECKOH
MoOJAeNIHd. YUWTBIBasg OoJiee KOPPEKTHBIM Toaxoa B pacderax mo mnporpamme GNASH
UHTErpalbHOE CEYCHHE HEYIpyroro paccesnus nz 6ubnanoreku BROND-3 npeamoututensHee.

MO-7




Ha puc. 4-5 mokaszanel (yHKIHH BO30YXIEHHUS HEYNPYroro paccesHHs Ha TEpPBBIX JBYX
YPOBHSIX, TI€ HMMEIOTCS 3KCIEpUMEHTAIbHbIE JaHHble. [l 1epBOro YpOBHS OLIEHEHHBIE
(GYHKINY IPUMEPHO paBHO3HAYHBI, a JUIE BTOporo ypoBHs (yHKIms BROND-3 nexwur Beime u
Jy4Ille OIMCHIBAET SKCIIEPUMEHTAJILHBIE IaHHBIE.

42-Mo-92(N,INL),SIG

sal s==== MoA2 endi-b7 —
mod 2 brond-3
MeA2 jend]-3.3
1672 Adam

Cross Section (barns)

0.5

L
5 10 15 20
Incident Energy (MeV)

Puc.6. IlonHoe ceuenne Heynpyroro paccesituusg Mo-92.

42-Mo-92(n,n"),SIG EI1.51E+6

----- M2 endl-H7
1.0+ —— Mab2 hrond-3 1
Mot jendl-3.3
O 1977 Brandenberger
» 1975 Smith
1974 Meellistrem
1974 Meellisirem

0.8

o
o

Cross Section (barns)
o
B

o2

Incident Energy (MeV)

Puc. 7. ®ynkuus Bo30yXaeHHS MepBOro ypoBHS M0-92 ¢ sneprueii 1.5095 MaB.
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Cross Section (barns)

0.4

0.3

02

01

42-Mo-92(n,n’),SIG El2.2BE+6

Mab2 brond-3
MoS2 jendl-3.3
o 1977 Brandenberger
& 1975 Smith
= 1974 Meellisirem

A T T T T T T e T T T T T e ———

Incident Energy (MeV)

Puc. 8. ®ynkuus Bo30yxaeHus BTOporo ypoBHs Mo-92 ¢ sHeprueit 2.2826 M»3B.

3.4. Ceuenue paguanuonnoro 3axsara (MT=102).

B o6nactu snepruii 0.1-20 M»B ceuenue paguannoHHOTo 3axBarta B ¢aitne Mo-92 6ubnmnorexu
BPOH/I-3 paccunTaHo ¢ y4eTOM MOJYIPSMOTO MEXaHW3Ma B 00JACTH TMTaHTCKOTO PE30HaHCcA.
PacueTsl cornacoBaHbl ¢ SKCIIEPUMEHTAIBHBIMH TAHHBIMHU pa0oThI /4/. OiHaKO B 00JIaCTH BBIIIE
0.1 M»B pmanneie BROND-3 u JENDL-3.3 paznuuatorcs, u kpuBas JENDL-3.3 Beirmsaaur
npennourutenbuee. Jannpie ENDF/B-VII Bzsater w3z JENDL-3.3. XemarenpbHO mpoBecTH
koppekiuio ceueHuss u3 bPOH/I-3 ¢ menpio Jiydmero coriacoBaHMsi C 3KCIEPUMEHTATbHBIMU
toukamu B obsactu 100-200 x3B. Onnako pexomenmyercst ceuenne BROND-3, mockoiabKy 0HO
MOJIyYEHO COIJIACOBAHHO C PEKOMEHIOBAHHBIMH BBIIE CEUEHHUSMHU IS IMOJIHOTO, YIPYroro u

HEYIPYroro paccesHus.

Cross Section (barns)

42-Mo-92(N,G).SIG

el brond-3
MoS2 jendl-3.3
o 1976 M e
= 19700 ki
@ 19700
= 1970

1970 Gangrskii

10 15
Incident Energy (MeV)

Puc. 9. Ceuenune pagnanronsnoro 3axsara B ooiactu 0.1-20 MaB.
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3.5. Ceuenue peakuuu (n,2n)) (MT=16).

Ha puc. 10 npencraBneno cedenue peakiuu (n,2n) 6mdbmuorek JENDL-3.3 u BROND-3 B
CPaBHEHMH C HKCIIEPUMEHTAIbHBIMU JaHHBIMH. Kak BUIHO, 00€ OIIEHKU OJM3KU U COTJIACYIOTCS
C AMITUPHUYECKON CUCTEMATHKOW (YHKITHI BO30YKIACHHS yKazaHHOW peakmw [15]. MoryT ObITh
PEKOMEHI0OBaHbI JaHHbIE 00euX OUOTUOTEK.

CIeKTphl U yTJIOBBIE paclpeIeiCHIs] HSUTPOHOB B O0EUX OICHKAX IMPEICTABICHBI KaK JBAXKIbI
muddepeHranbHble ceueHus B cekiun MF=6 1 B HUX y4YTeH MOBBIIIEHHBIA BBIXOJ HEUTPOHOB
MOJ1 MIEPETHUMU yTIIaMu, 00YCIOBIICHHBIN TTPEIPABHOBECHBIMU MPOIIECCAMHU.

Mo-92 (n,2n)

BROND3
JENDL3.3
Ab69
Ar72

Ceb2
Ch69
Cs65
Cs67
Ha72
Ka72
Ma72
Mi68

Pa53
Qa72
Si75

Sr79

St62

400 F

200

CeyeHns (MunubapH)
vdD>OOVA4L

>oo

0

10 | 1I5 | 20
OHeprna (MaB)
Puc. 10. Ceuenue peakuuu (n,2n). JENDL-3.3

3.6. Peaknuu (n,p), (n,d), (n.t) u (n,a) (MT=103, 104,105 u 107):

Ha puc. 11 mokasaHo ceuenme peaxuun ~-Mo(n,p). MMeercs TONBKO OIMH HAGOp
IPOTUBOPEUYMBBIX IKCIIEPUMEHTANBHBIX NaHHBIX. OneHeHHble qaHHble 6nomorek JENDL-3.3 u
ENDF/B-VII coBmamator. @opma ¢yHKIHH BO30YXKICHHS HE COOTBETCTBYET (HU3HMYECKUM
MPEJICTABICHUSIM M dMIIUPUIECKUM cuctematukam /15,16/. Onenke GyHKIMK BO3OYKISCHUS U3
BPOH/I-3 cnexyeT oTnarh NpeanoyTeHHE, OHA COMIACYETCSl C CUCTEMATUKOW CEUYCHUN peakInu
(n,p) /15,16/, a ee popma cornacoBana ¢ popmMoil KpUBOIA 111 H30MEpa, I1Ie UMEETCS TOCTATOYHO
MHOT0 3KCIIEPUMEHTOB U (hopMa ornpeziesieHa BIOJIHE YETKO.

Ha puc. 12 nano cedenue peakuuu “’Mo(n,d). Jlanssie 6u6muorexs ENDF/B-VII MIPUHSTHI U3
oubmorekn JENDL-3.3. Omenku BROND-3 wu JENDL-3.3 peakiuun (n,d), mnoigydeHHbBIS
pacUeTHBIM IIyTEM, CYIIECTBEHHO HE COTIacyloTcs ¢ EAMHCTBEHHOMN 3KCIIEpUMEHTAIBHON TOUKOM
pabotel XaiTa. DTO CBS3aHO C HEAOCTATOYHBIM YYETOM BKJIaJa MpsSMOTro mporecca. OreHka
BPOH/I-3 npenmnouTturenabHee, MOCKOIBKY OHA JISKUT OJMKE K SKCIIEPUMEHTAILHON TOUKE.
Ceuenne peaxiun *-Mo(n,t) B 6ubanorekax BROND-3 1 ENDF/B-VII B3sito u3 JENDL-3.3.

Ha puc.13 npencraBiieHO ceueHHE peakuu “Mo(n,a). Pexomennyercs ouenka uz bPOH/I-3,
MOCKOJIbKY OHa JIy4Ille COTJIacyeTCs C SKCIIEPUMEHTATbHBIMU JaHHBIMU.
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Mo-92 (n,p)

200 T T T T T
T + N
ol N\
ks \
2 \
s | \. _
£ + \.
o3 N\
T N
)
J —
8 i
BROND3
JENDL3.3
/// ® Ra85s
0 /'/ T T T T
0 5 10 15

Puc. 11. Ceuenue peakiuu (n,p)

OHeprua (MaB)

20

Mo-92 (n,d)
T T T T
30 —
25 |
T L
&
S 20
=
C L
s
2 15 |
X
& L
T 10
2 B BROND3
O L JENDL3.3
® Has81
5 -
0 T T T T
5 10 15

Puc.12. Ceuenue peaxiuu (n,d).

OHeprua (MaB)
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Mo-92 (n,a)

T T T T T
BROND3
JENDL3.3
At84
Gas8o0
Ga86
k88
Li89
Ma86
Mo86
Qa74
Ra85
Sr79
Fi01

N
o
T
0dP>OOV4L

CeyeHus (MunnbapH)

, . .
10 15 20
OHeprua (MaB)

Puc. 13. Ceuenue peakiuu (n,o)
3.7. Peakuuu (n,na), (n,np) (MT=22, 28):

Jnst 2 THX peakuii MPaKTUYECKH HET IKCTICPUMEHTABHBIX JaHHBIX. OeHKH peakiuil (n,na) u
(n,np) B BPOH/I-3 ocHoBanb! Ha pacuetax no nporpamme GNASH. Paznuuus ouenok BPOH/I-3
u JENDL-3.3 00ycnoBieHbl pa3audreM UCIOJIb3yEeMbIX TapaMeTPOB TEOPETHUECKUX MOJIEIICH.
Ha puc. 14 mano ceuenme peakumn ~-Mo(n,np). OueHenHsle nanHHble GuOTHOTek BPOHJI-3
JENDL-3.3 npumepHO paBHOIIEHHBI, OJHAaKO 3aBucuMocTh 3 BPOHJI-3 mpeanourutensHee,
OHa HECKOJIBKO JIy4IlIe COTIacyeTcsi C CUCTeMAaTUKON (DyHKIHMIA BO30YkIeHHs peakiuu (n,2n)
Ha puc.15 naso ceuenme peakuuu ~~Mo(n,na). B BROND-3 mpuHATa M PEKOMEHLYETCS
¢yHkuus Bo3OyxnaeHus u3 Oubmmorekn JENDL-3.3, Tak kak OHa coriacyercs C CEYeHHUEM
peakuuu (n,00) W C cuUcTeMaTHKOM peakuuu (n,na). [lpuBeneHHbIE Ha  PHUCYHKE
9KCHEPUMEHTAIbHbIE TOUKH OTHOCATCS K peakiuu (n,xa).

Mo-92 (n,np)

1600 r T r T

1400 |-

1200 |-

1000 |-

800 -

BROND-3
600 - JENDL-3.3
L m Ha81 :
400 ® Fi99 —

CeyveHusa (MnnmnbdapH)

200 -

0 : . : : :
5 10 15 20

OHeprnsa (MaB)

Puc. 14. Ceuenue peaxuu (n,np).
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Mo-92 (n,na)

T T T T T
40 | i

T
o
©
Lg - -
= /
= /
= /
x 20 - / |
=
3 /
> BROND3 /
O L JENDL3.3 / i

m Has1 //

Kn86 V4
’/
0 T T T T — T
5 10 15 20

OHeprna (MaB)

Puc. 15. Ceuenue peakuuu (n,no).
4. YrnoBble pacnpenerneHusi BTOpUYHbIX HeuTtpoHoB (MF=4).

MT=2 VYrioBble pacnpeneiieHusi ynpyro paccessHubix HeWTpoHOB B BPOH/I-3 mpuHsTH 13
JENDL-3.3, rne onu paccunrtansl o nporpamme Gasthy/ 6/. Ha puc.16-17 nokazansl yrioBbie
pacnpenenenns u3 bBPOH/I-3 u JENDL-3.3 ¢ skcnepuMeHTAIbHBIMU JaHHBIMH.

JJist yTTIOBBIX pactpeieieHUd pacCesTHHBIX HEHTPOHOB 00€ OIICHKH YUYUTBIBAIOT BKJIA]] IPSIMBIX U
MPEIPaBHOBECHBIX IMPOILIECCOB, KOTOPbIE MPUBOJIUT K IMOBBIIMIEHHOMY BBIXOAY HEUTPOHOB ISt
NepeHNX YTIOB, U ACUMMETPHs YTJIOBBIX PACIpPEICIICHUN YBEIUYUBACTCA C POCTOM SHEPTUU
HaJIETAIOIIUX HEUTPOHOB.

42-Mo-92(N,EL), DA Ei2.50E+6

----- med2 hrend-3

B2 jendl-3.3
1983 Karrh

& 1977 bc Daniel

o/'dB (b/sr)

|
0 50 10a 150
Angle (deg)

Puc. 17. YrnoBoe pacnpeneneHue ynpyro paccessHHbIX HEMTPOHOB ¢ 3Hepruei 2.5 MaB

MT=51-66 YrnoBsle pacnpenencHus HEyIpyro paccesHoix HeiTpoHoB B BPOH/I-3 npuHsATE 13
JENDL-3.3, rae onn paccuutansl 1o nporpammam Gasthy /6/ u Dwuck.
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5. JHepro-yrioBbie pacnpeneaeHus BTOPUYHBIX HeMTPOHOB (MF=6)

MT=16,22,28,91 DHepro-yrioBsie pacnpeaeacHusi BTOPUUHbIX HEHTPOHOB B3sThI U3 JENDL-
3.3. OHM OCHOBaHBI Ha cUCTeMaTHKe paboTsl /17/.

6. MHo:kecTBeHHOCTH 00pa3oBaHus ramma-iayueit (MF=12).

MT=102 MHoxxecTBeHHOCTb 00pa3oBaHus ramma-nyueit B BPOH/I-3 paccuurana no
nporpamme GNASH.

7. Ceuenns o0paszoBanus ramma-aydeit (MF=13)
MT=3 Ceuenus obpazoBanusi ramma-itydeiit B BPOH/I-3 paccunransr mo mporpamme GNASH.
8. YruoBelie pacnpenesenns ramma-iaydei (MF=14).

MT=3, 102 VrunoBble pacmpeneieHuss TaMMa-JIy4edl HEeynpyroro B3auMOJEHCTBUS U
pazrannoHHOro 3axsarta npuHATH n3 JENDL-3.3 u npeanonararorcss H30TpOIHBIMHU.

9. HenmpepsbiBHbIe cnieKTpbl ramma-ay4eii (MF=15).

MT=3 HenpepblBHbIE CHEKTPbl TaMMa-yded HEyNpyroro B3aUMOJACHCTBUS NPUHSITHL U3
JENDL-3.3, rne oHM mOJy4YeHbl ammpoOKCUMAIMEN C MOMOUIbI0 SMIUPUYECKON (opMyIbl
paboTsl /18/ sKcrieprMeHTaNbHBIX TaHHBIX paboThl /19/.

MT=102 HenpepblBHbIE CHEKTpbl TaMMa-Iy4dell paJAMallMOHHOTO 3axBaTa MPHUHSITHl U3
JENDLZ3.3, riae onu paccuntansl o nporpamme Gasthy/6/
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IlepeyeHb HCIOJb30BAHHBIX DKCHEPHUMEHTAJBLHBIX PA00T

ITomHOE Ceuenne

Ykazarenb 1-ii aBTOD Ccpuika Ne [wnana3zon 3neprum, | Yucno
EXFOR 5B TOYEK
Pa80 M.V .Pasechnik | C,80Kiev,1,304,1980 40617 4.58+05 | 3.12+06 | 54
Sm75 A.B.Smith J.NP/A,244,213,1975 10524 1.64+06 | 5.51+06 | 88
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 1.01+05 | 1.50+06 | 594
Di68 M.Divadeenam | J,DA/B,28,3834,1968 10523 1.30+05 | 6.40+05 | 103
. Ceuenue paaualioHHOTO 3axXBaTa
Ykazarenb 1-i1 aBTOD Ccputka Ne Hwuamnazon snepruu, | Yucio
EXFOR 5B TOYEK
G189 A.D.Gedeonov J,IP,25,(7),294,1989 41059 2.53-02 1
Mu76 A.R.Del.Musgrove | JNP/A,270,108,1976 30357 3.0+03 | 2.0+05 15
Ga70 Yu.P.Gangrskiy J,YF,12,1117,1970 41327 2.50+06 | 3.0+06 |2
Ga70 Yu.P.Gangrskii JYF,12,1117,1970 88027 2.50+06 | 3.0+06 |2
Ga70 Yu.P.Gangrskiy JYF,12,1117,1970 41327 1.47+07 1
Ga70 Yu.P.Gangrskii JLYF,12,1117,1970 88027 1.47+07 1
. Ceuenue ynpyroro paccesHus
YkazaTenb 1-ii aBTOD Ccbuika Ne Huanazon snepruy, | Yucino
EXFOR sB TOYEK
McDaniel77 F.D.McDaniel P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
12782 6.00+06 1
McDaniel74 F.D.McDaniel J,PR/C,10,1087,1974 10391 1.50+06 1
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130
CedeHne HEYIIPYTOro paccesHus
Ykazarenb 1-it aBTOD Cchuika Ne Huamnason sHepruu, | Yucio
EXFOR 5B TOYEK
Ad72 A.Adam JNP/A,180,587,1972 10237 1.47+07 | 1
Ceuenne peakruu (n,2n)
VYkazarenn 1-it aBTOD Cchuika Ne Juamason sHepruu, | Yucio
EXFOR 3B TOYEK
Sr79 R.Srinivasa C,79Knoxvill,848 30576 1.4+07 1
Bo76 M.Borrman J,ZP,277,2(1976)203 20614 1.3+07 1.8+07 10
Si75 R.A.Sigg JLJIN,37(1975)631 10477 1.5+07 1
Qa72 S.Qaim J,NP/A,185(1972)614 20536 1.5+07 1
Ha72 S.S.Hasan JNP\A,181(1972)101 30041 1.5+07 1
Ma72 I".H.Maciios J,YK-9(1972)50 40136 1.4+07 1
Ka72 Y .Kanda JLNP\A,185(1972)177 20338 1.3+07 1.5+07
Ar72 J.Araminowich R, INR-1464(1972)14 30264 1.5+07 1
Ch69 A.Chatterjee C,69Ro00rke,2,117(1969) 30612 1.4+07 1.5+07 |3
Ab69 A.Abboud J,NP,139(1969)42 30028 1.3+07 1.8+07 13
Mi68 B.Minetti J,NP,118(1968)449 20891 1.5+07 1
Ch67 J.Chikai J,LAHP,23(1967(87 30033 1.6+07 1
Ché65 J.Chikai C,EANDC-50,102(1965) 30038 1.5+07 1
Ce62 M.Cevolani JNC,26(1962)1328 21266 1.4+07 1
St62 F.Strohal J,NP,30(1962)49 30008 1.4+07 1
Pa53 E.B.Paul J,CJP,31(1953)267 11274 1.5+07 1
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Ceuenne peakiuu (n,a)

Ykazarenb 1-it aBTOp Cchuika Ne Juamnason snepruu, | Yucio
EXFOR 3B Touek
Fi01l A.A Filatenkov J,YK-2(1998)10 41240 1.3+06 1.5+06 |7
Li90 H.Liskien J,ARL41(1990)83 22125 1.3+07 | 2.0+07 15
1k88 Y.Ikeda R,.JJAERI-1312(1988) 22089 1.3+07 1.5407 |7
Mo86 N.I.Molla 30985 1.4+07 1.5407 |5
Mag6 A.Marcinkowski 30940 1.3+07 | 1.7+07 |8
Gag6 [.Garlea R,INDC(ROM)-17(1986) 30749 1.5+07 1
Ra85 M.Rahman J,NP/A,435(1985)43 21990 5.9+06 |9.6+06 |8
Atsumi84 H.Atsumi R,NEANDC(J)106 21935 1.5+07 1
Garuska80 U.Garuska R,INR-1871(1980)15 30553 1.5+07 1
Srinivas79 R.Srinivasa C,79Knoxvill,848 30576 1.4+07 1
Qaim 74 | S.Qaim C,77Geel,327(1977) 20513 1.5+07 1
Kanda72 | Y.Kanda JLNP\A,185(1972)177 20338 1.3+07 1.5+07
Ceuenue peaxiuu N,P
VYkaszarenb 1-it aBTOp Cchuika Ne [uanazon s"epruy, | Yucio
EXFOR 5B Touek
Rahman85 M.Rahman JNP/A,435(1985)43 21990 5.9+06 |9.6+06 |8
Strohal62 F.Strohal J,NP,30(1962)49 30008 1.4+07 1
Ceuenue peaxiuu N,NP
VYkaszarenb 1-it aBTOp Cchuika Ne [uanazon 3"epruy, | Yucio
EXFOR 5B Touek
Filat99 A.A.®unarenkos | R, RI-252, 1999 41240 1.30+07 | 1.50+07 | 8
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 1
Ceuenne peaknuu N,D
1-i1 aBTOD Ccpuika Ne Huanazon snepruu, | Yucino
EXFOR 3B Touex
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 | 1

10. 3akar0uenue

Ha ocHOBe npoBeAEeHHOr0 aHaJIM3a MOYKHO CHIEIaTh BBIBOJ, YTO, HECMOTPS Ha Pl OTMEUYEHHBIX
, ouenka BPOH/I-3 sBasiercss onTHUMajdbHON AJs Bceill COBOKYNHOCTH
HEHTPOHHBIX cedeHUil. /{151 o6acTu pazpemeHHbIX U Hepa3pelleHHbIX pe3oHancoB B BPOH/I-

HEIOCTaTKOB

3 npunsta onenka JENDL-3.3.

Onenka JENDL-3.3 mnpunsitTa Takxke JUIsl YTJIOBBIX

pacripesieleHuil U CHEeKTPOB BTOPUYHBIX HEHTPOHOB, HO MHTETpalibHbIE CEUCHHsI HeYNpyroro
paccesiHusi M (N, XN) peakHuil YTOYHEHbl HA OCHOBE COIJIACOBAHHBIX CTATHCTHYECKHX
pacueroB. Ilo-BMamMoMy, CyIIeCTBEHHO YTOYHEHbI TAaK/Ke CE€YECHHMS BCeX IOPOroOBbIX
peaKum“I. be3 HOBBIX OKCIICPUMCHTAJIbHBIX NAHHBIX HET BO3MOXKHOCTHU CYHICCTBCHHO YJIYYIIUTH

OIIEHKU HEUTPOHHBIX ceueHui, BkatoueHHsie B BPOH/I-3.

Henecoobpazuo Briarounth (aiina BPOH/A-3 nist Mo-92 B 6ubanoreky POCO®OH/I.

ABTOpPHLI 0TOOpAa (haiijaa

Urnatioxk A.B

., Manoxwun B.H.
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42.2. Monub6peH -93

PannoaktuseH. (T, /224.0*103 net) McnbpIThIBas 3aXBaT OPOUTAIBHOTO JICKTPOHA,
pacnagaercs B usomep HUoOus-93. ToT, B CBOIO ouepe b UCIIBITHIBAET H30MEPHBII epexo/] B
ocHOBHOE cocTostHHE (T;,=16.131€T)

B 6ubnuotexkax HEUTPOHHBIX JAHHBIX IS pacueTa nepeHoca ¢aitnos s MonudaeHa-93
HE COJEPYKUTCSI HECMOTPSI Ha TO, YTO 3TOT/AOJITOKUBYIIIMIM U30TON MOKET HAKaIJIMBAThCS B
peakTopax 3a cueT paAualMOHHOIO 3aXBaTa B Mo (14.84%). OKcIepuMEHTANIbHAS
MHPOPMALUS O CEUCHUSIX B3aUMOJICHCTBUS HEUTPOHOB C Mo OTCyTCTBYET. J[aHHBIE O
CEYEHHUSX, OLICHCHHBIE PACUETHBIM ITyTEM U Ha OCHOBE MOJIyDMIMPUYECKUX CUCTEMATHK
coaepxartcsi B ouoimoreke EAF.

3akioueHnue

B POCOOH/] uenecooOpa3Ho MpHUHATH JaHHbIE U3 nocieaneil Bepcun oudmuorekn EAF-2003
(MAT=4228) co cnenyomyuMu U3MEHEHUSMH:

1. ITpucBouts MAT=4293.

2. ®aiin MF=8 omycTuTh.

3. JlaHHBIE O HEUTPOHHBIX CEUEHHSX peakuuii ¢ 00pa30BaHMEM KOHEUHOTO Si7pa B OCHOBHOM U
W30MEpHOM cocTosiHUAX, coaepxamuecss B EAF-2003 B daitne MF=10, cioxuth 10
MOJICEKIIUSM U CYyMMBI TiepeHecTH B ¢aitn MF=3.

4. Beectu daitmn MF=9 ¢ BeposTHOCTAMH 00pa30BaHUS TOJTOXKHBYIIUX H30MEPOB HHOOUS
C'Nb™, **Nb™ u ’Nb™),monyunB ux Ha ocHOBe HH(OPMALHH, copeprauieiics B daiine
MF=10.

ABTOp 0T0OOpa TaHHBIX
Huxomaes M.H.

42.3. MonnoaeH-94

Coneprxanue B ectecTBeHHOU cmecu: 9.25 %.

1. O0mue xapaKTepuCTHKH
1.1. Z=42
1.2. A=94
1.3. Aw=93.09840
1.4. [lepedyeHb HEUTPOHHBIX peakuid ¢ moporom Hxe 20 MaB:

MT Peaknus Q, M>B Eropor., M2B ano-nponyKT*)

04 n,n’ -0.8711 0.8805 Mo-94
16 n,2n -9.6726 9.7765 Mo-93
17 n,3n -17.7480 17.9255 Mo-92
22 n,no -2.0722 2.0945 Zr-88

28 n,np -8.4920 8.5832 Nb-93
102 n,y 7.3690 Mo-94
103 n,p -1.2627 1.2763 Nb-94
104 n,d -6.1868 6.2533 Nb-93
105 n,t -8.8387 8.9336 Nb-92
106 n,’He -6.8120 6.8852 Zr-90

107 n,o 5.1344 Zr-91
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2. HeliTpoHHBIC 1aHHBIEC B pe30HaHCHOI o0sactu (MF=2)
2.2 Ob6snacTh pa3pelIeHHbIX PE30HAHCOB.

B nacrosimee Bpemsi omnenka JENDL-3.3 st paspemieHHbIX W HEpa3pelIeHHBIX PE30HAHCOB
BkitoueHa B onieHku JEFF-3.0(=JEFF-3.1), CENDL-3 u nocnennioro Bepcuto ENDF/B-VII. Tax
KaK HEeT SKCIIEPUMEHTAJIbHBIX JAHHBIX, YKa3bIBAIOUIMX HAa HEJAOCTAaTKU 3TOM OLIEHKH, TO OHa
BKJIIOUYEHa Takxke B ouleHKy bPOH/I-3.

HeliTponHsie ceuenus B 00acTi pa3penieHHbIX pe3oHaHcoB B orieHke JENDL-3.3 ocHoBaHbI Ha
Habope mapaMeTpoB HEHTPOHHBIX PE30HAHCOB, peKOMeHIoBaHHbIX Kukyunu /1/ Ha OCHOBe
aHaM3a OJKCIEPUMEHTAIBHBIX JAHHBIX MO MPOMYCKaHUIO /2/ W paaualMOHHOMY 3aXBaTy
HEUTpoHOB /2, 4/. DT mapaMeTpsl UMb HE3HAYUTEIHHO OTJIMYAIOTCS OT TMapaMeTpoB,
peKoMeHI0BaHHBIX Myrabrabom u mp. /5/. BepxHsis rpaHuiia pe30HAHCHOW OOJACTH MPHUHSATA
paBHoii 20 k3B, paanyc moteHuManbHOrO paccesHus - Ryp = 7.2 ¢wM /5/ u nns BeIYUCIEHUS
HEUTPOHHBIX CEYCHHWH Ha OCHOBE PE30HAHCHBIX MapaMETPOB PEKOMEHIOBAHO IPHOIMKEHHE
MLBW. [Ins pe3oHaHCOB C HEW3BECTHHIMHM PaJAMALMOHHBIMU IIMPUHAMH TPUHSATHI CpPEIHUE
3HaueHus mupuH: 135 MaB 114 s-pezonancoB u 175 MaB 114 p- pe3oHaHCcOB.

B 2004 r. Myra6ra0 mepecMOTpen MapameTphl pa3pelieHHbIX pe3oHaHcoB /17/. Hauboinee
CYILIECTBEHHBIM SIBJISICTCS YMEHBIIEHHE B 2 pa3a HEHUTPOHHBIX ILIUPHUHBI P-PE30HAHCOB C
sHeprueit 4.368 u 10.225 k3B, a Taxkxe 1o0aBIeHNE OTPULIATEIHHOTO S-PE30HAHCA, CBA3aHHOE CO
3HAYUTENIbHBIM YBEIMYEHUEM CEYEHHUS paJUallMOHHOTO 3axBaTa TEIUIOBBIX HEUTPOHOB. bbuin
Tak)K€ HECKOJIBKO YMEHBIIEHBl paJWallMOHHBIE IIUPUHBI BCEX S-PE30HAHCOB, U paauyc
MOTEHITUATBHOTO PACCESTHUS IPUHSAT paBHBIM 6.9 Pm. [lepecmoTpeHHbIe TapamMeTpbl PE30HAHCOB
ObUTH BKITIOYEHHI B olleHKy ENDF/B-VII.

PamuanuoHHbIC IIUPHHBI pe30HAHCOB, Ucnoiib3oBaHHbIe B JENDL-3.3 u ENDF/B-VII, noka3aHsl
Ha puc. 1. Xopomio BUIHBI HEOONBIINE CMEIIECHUS IIUPUH S-PE30HAHCOB U Pa3NIUUMe CPEIHHX
LIIMPUH P-pPE30HAHCOB, KOTOpBbIE TPUHATHI Ui PE30HAHCOB, HE HMEIOIUX MPSIMOU
JKCIIEPUMEHTaIbHON HH(OpMaLIUK.

Paccuntannble ceueHus UiS TEIUIOBBIX HEWUTpoHOB (2200 M/C) NMpUBEACHBI B CIEIYIOIICH
TaOJIULIE:

OLIEHKA JENDL-3.3 ENDF/B-VII Okcniepument /17/.
ITOJIHOE 6.01106 6.164 0
yapyroe 5.998 6 5.8246
3axBaTa 0.01310 0.3400
PE30HAaHCHBIN UHTErpall
3axBaTa Bbime 0.5 5B: 1.400 6 1.730 6 0.82+0.12

OO6pamaer Ha ce0si BHUMaHUE OOJBINOE pa3Inyue CEYCHHM 3axBaTa TEIJIOBBIX HEHTPOHOB, U
YBEIIMYEHUE PE30HAHCHOTO HHTerpana 3axBara B oueHke ENDF/B-VII wemocpencTBeHHO
00yCIJIOBJIEHO YBEJIIMYEHHEM TEIUIOBOTO ceueHus. PacxoxaeHne sKCrepruMeHTaIbHbIX 3HAUCHUN
UHTErpaia 3axBaTa /5/ ¢ pe3ynbTaTaMM HM3MEPEHHUH MapaMEeTpOB pa3pElICHHBIX PE30HAHCOB
M3BECTHO JIaBHO, HO €My HET yJIOBJIETBOPUTEIHLHOTO OOBSICHEHUS. DKCIIEPUMEHTAIbHBIX TaHHBIX
[0 CEYCHHUSIM 3aXBaTa TEIUIOBBIX HEMTPOHOB HET, U MOITOMY HE SICHO, YeM PYKOBOJCTBOBAJICS
Myrabrab nmpu BBIOOpE MapaMeTpPOB OTPHIATEIIBHOTO PE30HAHCA, OMPEESISIONIErO TEIUIOBHIS
CeUeHMS.
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Puc. 1. HeliTpoHHBIE IIMPUHBI pa3pelIeHHbIX pe3oHaHcoB B oueHkax JENDL-3.3 (kpyxku) u
ENDF/B-VII (crimoniHple TOYKK), MYHKTHPOM IOKa3aHbl CPEIHUE 3HAYCHHS IIMPHH, KOTOPHIC
IIPUHATHI 711 P-PE30HAHCOB C HEU3BECTHBIMU IIMPUHAMMU

2.2 CratucTuyeckne napaMeTpsbl pa3penieHHbIX Pe30HAHCOB.

Ha puc. 2 npexacraBneHa sHepreTudeckasi 3aBUCUMOCTh YUCIHIA S- U P-PE30HAHCOB, BKIFOUEHHBIX
B oneHkr JENDL-3.3 u ENDF/B-VII, a Takxke 3HEpreTHUEcKUe 3aBUCUMOCTH KyMYJISTHBHBIX
CYMM TMPUBEACHHBIX HEUTPOHHBIX IIMPUH pPE30HAHCOB. JIMHEHWHOW aNMpPOKCUMAaLMKU
HapacTarolell CyMMBbI S-pE30HAHCOB COOTBETCTBYET CPEJIHEE PACCTOSIHUE MEXKy PE30HAHCAMU
Dy=(1.50 + .22) k3B, u mns p-pezonancoB — D;=(.52 + .03) k3B. AnamornyasiM 00pazom Jyis
HEJITPOHHBIX CHIIOBBIX (yHKIuil momydnm So = (45 + 0.05) 10* u Gomblioe pacxoxueHue
CUJIOBBIX QYHKIUI p-pe3oHaHcoB: S; = (9.5 = 1.5) 10 st JENDL-3.3 u S; = (6.1 £ 1.2) 10
s ENDF/B-VII. Kak oTMewanock BbIlle, 3TO pa3inyde OOYCIIOBIEHO ABYKpPaTHBIM
W3MEHEHUEM HEUTPOHHBIX IIMPUH pe30HaHcoB ¢ sHepruet 4.368 u 10.225 k3B B oueHke
ENDF/B-VII.

UroObl MONYYUTHh ONTUMAJbHYIO OILIGHKY TMpOMyCKa pPE30HAHCOB, Hapsay C aHaJIu30M
HHEPreTUYECKON 3aBHCHUMOCTH KyMYJISTUBHOM CyMMbl PE30HAHCOB YacTO MPUBJIEKAIOT AHAIU3
COOTBETCTBUSI MapaMeTPOB PE30HAHCOB pacmpeseneHuto HelTponHbix mupuH [loprep-Tomaca.
Pesynbprarel Takoro aHamuza mpejacTaBieHbl Ha puc. 3. JlaHHBI aHAIU3 IOKa3bIBAaeT, YTO B
HaOM0JaeMOM HAOOpe S-Pe30HAHCOB, MO-BHAMMOMY, MPOMYIIEHO OKOJO 5-6 PEe30HAHCOB U B
Habope p-pe30HaHCOB MpomyileHo Oosiee 20 crmaObIX pPE30HAHCOB B O0EUX OICHKax. Takue
cnalble Pe30HAHCHI HEe MCKAXAIOT MPUBEACHHBIN BBIIIE aHATN3 HEMTPOHHBIX CHIIOBBIX (YHKITHH,
HO OHM 3aMETHO U3MEHSIOT OLIEHKH CPEHETO PACCTOSHUS MEX1y PE30HAHCAMHU.

2.3. O0aacTp Hepa3pelICHHbIX Pe30HAHCOB

Jlist obnmacTh HepaspelIeHHbIX pe30oHaHcoB Bce mociemnue omnenku, CENDL-3, JEFF-3.1 u
ENDF/B-VII, 3aumctBytor ouenky JENDL-3.3. Bepxuss rpanuna o0nacTd Hepas3pelleHHbIX
pe3onancoB B JENDL-3.3 npunsara paBaoit 100 k3B, u B paccMoTpeHne BKIIOYECHBI 3aBUCSIITNE
OT SHEPIHM Cpe/lHUE MapaMeTpbl HEHTPOHHBIX PE30HAHCOB JIA S-, p- U d-BosH. B cooTBeTcTBUM
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¢ dpopmarom ENDF/B nmns pacdera HEWTPOHHBIX CEUEHUH B ITOW 00JIACTH JIOJKHA OBITH
UCIoNb30BaHa Gopmyna ogHoypoBHero bpeiira-Burnepa.
Heiitponnsie cunosbie (ynkimn SO, S1 m S2 paccumTaHbl Ha OCHOBE ONTHYECKOW MOJENHU C
nporpammoit [6]. CpenHsisi paavalMOHHAs INMPHUHA B3ATAa HE3aBUCHUMOM OT OpOMTAIbHOIO
MOMEHTa M CpEIHEE PpACCTOSHHE MEXAYy YPOBHSIMH OIPEIEIEHO TaKUM 00pa3oM, YTOOBI
BOCIIPOM3BECTH HAOIIOaeMOE CEUeHHE PaJAMALMOHHOIO 3axBaTa HEUTPOHOB. D¢ (eKTUBHBIN
paanyc paccesHUs MOIy4YeH MOATOHKOM K MOJHOMY CEYEHMIO, pACCUYMTAHHOMY I10 ONTHYECKOM
Mozenu nipu 3Heprun 100 xk3B.
st sreprum HelTpoHoB 70 k3B mosy4yeHs! cleayone 3HaueHus apaMeTpoB:
S0 =0.369E-4, S1 =5.479E-4, S2 = 0.365E-4, Gg = 0.230 5B, D0 = 2252 5B, R = 6.999 ¢m
Ha puc. 4 u 5 omenku JENDL-3.3 u ENDF/B-VII gans o6macti pa3pemieHHBIX W
HEPA3PELICHHBIX PE30HAHCOB IPUBEJEHBI B CPABHEHNU C MMEIOIUMUCS IKCIEPUMEHTAIbHBIMU
JaHHBIMU. ODKCIIEPUMEHTAJIbHBIE JAHHBIE 110 IOJHBIM HEUTPOHHBIM CEYEHHUSM HMEIOTCS IpU
sHeprusix Beime 100 k9B (cM. ciemyrommii pasaen), 3TH JaHHBIE XOPOIIO COTJACYIOTCS C
AKCTPANOJISIIMEN dHEPreTHYecKor 3aBUCUMOCThIO olleHKH JENDL-3.3. B nuana3zone sHepruii ot
4 no 100 kB naHHBIE IO CEUCHUSM PaTUAIMOHHOTO 3aXBaTa HEHTPOHOB U3MEPEHBI B padore [4],
U TIPY COOTBETCTBYIOIIEM YCPEIHEHUH PE30OHAHCOB OLIEHKAa BOCIIPOU3BOIUT 3TH JaHHBIE.
Ha ocHoBe mpoBeneHHOTO aHajiw3a OBLIO MPUHATO pEIICHUE, YTO, HECMOTPS Ha OTMEUYCHHBIH
BBIIIIE MPOITYCK CIIA0bIX PE30HAHCOB, AJIsl 001aCTH pa3pelleHHbIX Pe30HAHCOB LeJ1ec000pa3Ho
BrJaI0YNTHL B BPOH/I-3 onenxy ENDF/B-VII, a nuisi Hepa3pemieHHbIX Pe30HAHCOB OLICHKY
JENDL-3.3. Ilpu OTCYTCTBMM HOBBIX OKCIIEPUMEHTAJIBHBIX JAHHBIX HET BO3MOXHOCTHU
CYILIECTBEHHO YJIyUIIUTh OLIEHKH HEUTPOHHBIX CEUYEHUI B 00JIaCTH PE30HAHCHBIX HEUTPOHOB.
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Puc. 2. Duepreruueckas 3aBUCUMOCTb YHCIA PE30HAHCOB U KyMYJSTUBHOM CyMMBI
NPUBEICHHBIX HEUTPOHHBIX MMPHH B onleHkax JENDL-3.3 u ENDF/B-VII
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Puc. 4. OneHKM MOJTHOTO HEUTPOHHOTO CEUYCHHS B 00JIACTH Pa3pEIICHHBIX M Hepa3perieHHBIX
PE30HAHCOB B CPAaBHCHUU C SKCIICPUMCHTAJIbHBIMHA JAHHBIMU BHC pGSOHaHCHOﬁ 06HaCTI/I
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Puc. 5. Omnenka cedeHHs pagualliOHHOTO 3axBaTa HEUTPOHOB B 0OJIACTH Pa3pEIICHHBIX W
Hepa3pelIeHHbIX PE30HAHCOB B CPABHEHUU C IKCIIEPUMEHTAIbHBIMU TaHHBIMU

3. HeliTpoHHbIE cedeHUs BHe pe3oHaHCHOM obsacTu (MF=3).

Heiitrponnsie ceuenus B auanazone 0.01 — 20 M»B ObuiH paccuuTaHbl ¢ IOMOIIBIO TPOTPAMMBI
GNASH /7/, mogudunupoBaHHOH ¢ ydeToM (DIFOKTyaldii HEWTPOHHBIX IIUPUH HA OCHOBE
nojaxonaa pabotsl /21/. HelitpoHHbsle k03()(QUIIMEHTH TPOHULIAEMOCTH PACCUMTAHBI 110 MOJIENIH
CHIIbHOM cBsi3H KaHanoB (mporpamma ECIS /8/) ¢ yaeToM mpsiMoro Bo30yKICHHS KOJICKTHBHBIX
HU3KOJIeXKALMX YpoBHEH 2+ u 3-. [TapamMeTpbl ONTHYECKOr0 MOTEHIMAaja ObIIIN B3SThl U3 paOOTHI
/9/, HO TIIyOMHa MHUMOW YacTH TOTEHIMaJa Oblla HECKOJIBKO 3aHMKEHA, YTOOBI JTOOUTHCS
ONTUMAJILHOT'O ONMCAHMS MOJHBIX HEHTPOHHBIX CEYCHUH NpU 3HEPrusix Hke 3 MaB.
Onrtuyeckre mapaMmeTpsl s IPOTOHOB, AEUTPOHOB U anb(a-4acTUIl IPUHATH U3 padort /9/, /10/
n/11/, COOTBETCTBEHHO.

B pacuerax pagmanuoHHbIX mHMpUH paccMmarpuBanuchk El1, M2 u E2 —ramma-nepexonsl. s
CHJIOBBIX (DYHKIIMH TaMMa-IepexoJJ0B UCIOIb30BaHbl TapaMeTphl, peKoMeHj0BaHHbIe B RIPL-2
/22/. Tlomnasi cwuioBas (QYHKUUS HOPMHUPOBANIACh Ha BEIMYHHY, COOTBETCTBYIOIIYIO
pPAaCCMOTPEHHBIM BBIIIE JAHHBIM O pAJAMALMOHHONW LIMPUHEH TIIJIOTHOCTH HEUTPOHHBIX
pe3onancoB. IlapameTpsl AMCKPETHBIX YPOBHEH [UIS Pa3IMYHBIX KaHAJIOB pacraja, OOBIYHO,
MPUHUMATUCH Ha OcHOBe Tabnul /13/ u pekomengammii RIPL-2 /22/.

3.1. ITosHbIe HellTpoHHBIE ceueHuss(MT=1).

Ha puc. 6 npeacraBieHo mnonHoe ceueHue Mo-94 B CpaBHEHMHM € AKCIEPUMEHTAIbHBIMU
naHHbIMH. Kak BuAHO, pa30poc 3KCIEPUMEHTAIBHBIX JaHHBIX OY€Hb BEJIUK, U OHU HE MOTYT
OBITH KpHUTEpPHEM JUIsI HaJIEKHOTO BbIOOpa TOW WM WHOW OIeHKH. B oOnactu sHepruii
HeHUTpoHOB 10 1 M»aB onenennsie ganasie 6ubamorek BROND-3, JENDL-3.3 u ENDF/B-VII
MaJI0 pa3IMyaroTCs, OJHAKO TpH Ooyiee BBICOKOW HHEPrHMUM OTO PA3IUUYUE CTAHOBUTCA
CYILIIECTBEHHBIM, HO OTCYTCTBHE IKCIIEPUMEHTAIbHBIX HE MO3BOJISAET J1aTh IPEUMYILECTBO OJITHOM
U3 OLICHOK.
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42-Mo-24(N,TOT),SIG
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Puc. 6. [TonHoe ceuenue B o0nactu suepruit Heiitponos 0.1-20 M»3B.
3.2. Ceuenue ynpyroro paccessuusi (MT=2).

Bo Bcex oleHKax HHTErpajbHOE CEUYEHHE YNPYToro paccesHus, OObIUHO, OMpeenseTcs Kak
Pa3HOCTb MOJIHOTO CEUYEHHUS U CYMMBI BCEX OCTAJIbHBIX OLIEHEHHBIX ceueHni. Ha puc. 6 mokazano
CPaBHEHME PA3JIMYHBIX OLIEHOK YIPYIOI'O pAacCcesiHUsl € SKCIEPUMEHTAIBHBIMU JaHHbIMHU. B
LIEJIOM, COBOKYITHOCTh 3KCIEPUMEHTAIbHBIX JIaHHBIX COTJIacyeTcsi ¢ OIEHKaMu, HO paz0poc
HKCIIEPUMEHTANIBHBIX JaHHBIX CTOJb 3HAUYUTENICH, YTO HET OCHOBAHUS MPEANOYECTh KaKy0-I1100
U3 OIICHOK.

Ha puc. 7 m 8 moka3aHa yacTb HMMEIOUIMXCS SKCHEPUMEHTAIbHBIX NaHHBIX Ul Haubojee
XapaKTEepHBIX SHEPTrUi HalleTalouMX HEHTpoHOB. OTOOpAaHbI SHEPTUH, IJS KOTOPHIX MMEIOTCS
pe3ynbTaThl  HECKOJIBKMX  HE3aBUCHUMBIX  n3MepeHuil. OILIEHKM JO0CTaTOYHO  XOpOILIO
BOCIIPOM3BOJST OCHOBHBIE 3aKOHOMEPHOCTHM M3MEHEHMsI YTJIOBBIX paclpeesieHudl Mpu
YBEIMUEHUN 3HEPIMHU HEUTPOHOB, M PACXOXKJIEHHUS OLIEHOK C SKCIIEPUMEHTOM OKa3bIBAIOTCS
MPUMEPHO TAKUMH XK€, KaK Pa3HOIIacus SKCIIEPUMEHTAIbHBIX TaHHBIX.
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Puc. 6. Ceuenue ynpyroro paccessHusi B 001acTi 3Hepruii HeiTponos 0.1-20 M»B.

42-Mo-94(N,EL),DA Ei4.00E+5

- Wo94 jend]-3.3 4006+

—— MoP4 brond-3 Eid00E+5
1873 Lamnbropoules
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Puc. 7. YrnoBsle pacnipeneneHus yupyro pacCesHHbIX HEHTpoHOB ¢ sHeprueit 400 kaB.
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Puc. 8. DxkcnepumeHTanbHBIE JdaHHBIE 00 YTJIOBOM pacHpeeleHUH YIPYro pPacCEesTHHBIX
HEUTPOHOB ¢ 3Heprueit 5.96 M»B B cpaBHEHHH OLIEHKaMHU.

3.3. Ceuenne paauanuonHoro 3axsatra(MT=102).

OKCNEpUMEHTAIbHBIE JaHHBIE 10 CEUEHUIO pPAJUALMOHHOIO 3aXBaTa HEWUTPOHOB BHE
PE30HaHCHOHW 00J1aCTH U3MEPEHBI TOIBKO B OJTHON pabote /4/, u BCe OIEHKH OPUEHTUPYIOTCS HA
T JlaHHble. OTH OLEHKM IIOJY4Y€Hbl HAa OCHOBE CTaHJAPTHBIX ONTHUKO-CTATUCTUYECKHUX
pacyeToB, U WX pazHoriacus B o0jacTH 3Hepruil Beime 3 MdB 00yciioBieHO pa3IuyHBIMHU
OpUOIDKEHUSIMA B ONUCAHWHM KOHKYPEHIIMW pAJAMAlMOHHBIX W HEUTPOHHBIX INHUPUH Ha
HAvaJIbHBIX 3Talax Kackaja raMMa-TlepexooB.

B ouenke bPOH/I-3 BeposiTHOCTH ramMmMma-nepexo0B paccUUThIBaINCh ¢ yuetom E1, M2 n E2 —
MYJIbTUIIONBHOCTEH M IMapaMeTpaMy THTaHTCKUX PE30HAHCOB, PEKOMEHJIOBAaHHBIMU B paboTe
[18]. Ilomnas cunoBas (QyHKIUS TaMMa-TIepexonoB ObUIa HOPMHUPOBAaHA K HMMEIOLIUMCS
9KCIIEPUMEHTAJIbHBIM JIaHHBIM TI0 CpPEAHHM paJUalliOHHBIM IIUPUHAM U  IUIOTHOCTHU
HEUTPOHHBIX PE30HAHCOB.

CpaBHEHHE OIICHOK CEYEHUM paJuallMOHHOTO 3aXBaTa HEUTPOHOB C JKCIEPHUMEHTAIbHBIMHU
MaHHBIMU TIOKa3aHO Ha puc. 9. B obOmactu suepruii Beime 8-10 MdB Bo Bcex OIeHKax
paccMaTpuBaeTCsi MEXaHHU3M MPSMOT0 KOJUIEKTUBHOTO 3aXBaTa HEHTPOHOB, HO MPHUOIMKEHHUS,
NpUBJIEKAaeMblE JUIsl €ro OIMCAaHUs, pa3InyaloTcs BecbMa 3HauuTenbHO. Clenyer, OJIHAaKo,
OTMETUTb, YTO BBU]IY MAJIOM BEJIMYMHBI CEUEHUS 3aXBaTa HEUTPOHOB € SHEPrusaMu Boilie 1 MaB,
pasHoIJIacusi OICHOK B OO0JIACTH BBICOKMX HJHEPTUN HE OKa3bIBAET CKOJIBKO-IMOO 3aMETHOTO
BJIMSTHUS HA PacueThl XapaKTEPUCTHK SACPHBIX PEaKTOPOB.
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42-Mo-94(N,G),5IG

_____ M4 jendl-3.3
1976 Musgrove

——— MO brood-3 ‘
< 1671 Stroud

1072

Cross Section (barns)
I

1 1 |
107 1 10

Incident Energy (MeV)

Puc. 9. Ouenku ceueHui paaualluOHHOTO 3aXBaTa HEUTPOHOB Ha M0-94 BHE pe30HaHCHOM
O6HaCTI/I B CpaBHeHI/II/I C BKCHepI/IMeHTaJIBHBIMI/I JaHHBIMHU

3.4.Ceuenue Heynpyroro paccessuusi (MT=4, 51-69).

Bce oueHku ceueHHil Heynpyroro paccesiHus HEUTPOHOB ONMPAIOTCS HA CTaHAAPTHBIE ONTHKO-
CTaTHUCTUYECKUE PacUEThl M PA3HOTIIACHUS OLIEHOK 00YCIIOBJICHBI, IIaBHBIM 00pa3oM, pa3inuusiMu
B IIApaMeTpax ONTHUYECKOr0 MOTEHIMAJA, UCIIOJIB3YyEMOTO B pacueTax.

Hwxe npuBeneHa cxema YpOBHEH, MJi1 KOTOPBIX PACCUWTAHbl NapHUAIbHBIE CEUEHUS
HEYMPYroro paccesHus. YPoBHIO moJ HomepoMm 1 cooTtBercTByeT cekius MT=51 B dopmare

ENDF-6. Hauunas ¢ sneprun 2.9652 MaB MoaenupyroTcs HEnpepbIBHBIM CIIEKTPOM..

Cxema ypoBHEH:
N DHeprust Cnun ITepexon DHeprusi ramma- BepositHOCTh
ypoBHs, MaB KBaHTa, MaB nepexona, %
0 0.00000
1 0.871100 2+ 150 0.87108 100
2 1.57370 4+ 21 0.70263 100
3 1.74250 0+ 351 0.8714 100
4 1.86430 2+ 41 0.99318 0.92
450 1.8641 0.08
5 2.06740 2+ 551 1.19646 90
550 2.0674 10
6 2.29520 4+ 6—>2 0.7215 100
7 2.39320 2+ 7—->0 2.3932 9
71 1.5221 91
8 2.42350 6+ 8—>2 0.84974 100
9 2.53390 3- 95 0.4666 16
9 >4 0.6690 15
932 0.9600 20
9 51 1.6626 49
10 2.56680 4+ 1052 0.9931 100
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11 2.61150 5- 1152 1.0378 100
12 2.73980 1+ 12 —>1 1.8687 62
12 50 2.7400 38
13 2.76810 4+ 13—>1 1.8970 100
14 2.80580 2+ 14 —>2 1.2324 50
14 > 1 1.9343 50
15 2.83590 3+ 15—>2 1.2622 100
16 2.87020 2+ 16 >4 1.00593 100
17 2.87240 6+ 17 —> 11 0.2617 4
17 > 8 0.4492 96
18 2.95580 8+ 18 — 17 0.0836 8
18 > 8 0.5321 92
19 2.96510 2+ 19 >4 1.1003 60
19 52 1.3914 40
20 2.96520

DKCTepUMEHTANIbHbIE JaHHBIE 0 WHTETPAIbHOMY CEUEHHUIO HEYIPYroro paccesHHs

UMEIOTCS TOJBKO BONM3M mopora. Onenennsie gannbsie oubmmoreku ENDF/B-VII npunsTs! u3
oubnmoreku JENDL-3.3. Ouenka BROND-3 nexut Boiiie. 9T0 pa3inyune B OIIEHKaX CBSI3aHO C
pasnuuueM B TmapameTpax omntuueckoi mozaenu. B pacuerax BPOHJ/I-3 Oblna mcmonb3oBaHa
Mojieb Hecpepudeckoii onTuku. bonee BhICOKOE MHTErpaIbHOE CEUEHUS HEYPYTOTo paccesHus
HEUTPOHOB 111 Mo0-92 monanepXMBaeTcss aHalu30M CEUEHWHW HHTETPAIbHOTO HEYIPYTroro
paccestHUSl Ha APYTUX HM30TOMAaX MOJMOAEHA U Ha COCENHUX fAIpaX. DTOT aHAU3 MOKa3bIBaeT
IUIaBHYIO 3aBUCHUMOCTh YKa3aHHOTO CEUEeHHMs OT aToMHOro Beca. OIIGHKHM KUTalHCKOU
oubmmorekn CENDL-3 Ha apyrux m3oTomax MOJIMOJAEHA MPAKTUYECKH COBIIAJIAC€T C OLICHKAMU
BPOH/I-3.
Ha puc. 11 mokazaHa 3aBUCHMOCTb CEUEHHMSI HEYNPYTrOro paccesHUs Il MEPBOTO YPOBHS.
Nmeetcs 3HaUUTENBHBIN pa30dpoc SKCIEpUMEHTANBHBIX AaHHBIX, olleHkr JENDL-3.3 1 BROND-
3 mpakTuyecku coBmagaroT. Ha puc. 12 mpeacTtaBieHbl YrioBbIE pacOpeiesICHUs] HE YIPYro
paccessHHBIX HeHTpoHOB 6 M3B u3 JENDL-3.3 u BROND-3. Kak BuaHO, (hopMa 3aBUCUMOCTH
UJCHTUYHA U B OCHOBHOM CJIETy€T SKCIIEPUMEHTAIbHON 3aBUCUMOCTH.

42-Mo-94(N,INL) SIG

Mot brood-3
Mot jendl-3.3
20+ = £ 1994 Kewrh —

Cross Section (barns)

1
5 10 15 20
Incident Energy (Me\)

Puc. 10. ITonHOe ceueHne HEYIPyroro paccesiHus.
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42-Mo-94(n,n"),SIG E18.71E+5

Mo brond-3 1
Mo9d jendl-3.3
& = 1977 Mc Danicl
= > 1574 Medaniel
& = 1973 Lambropouks

Cross Section (barns)

Incident Energy (MeV)

Puc. 11. Ceuenue Heynpyroro paccessHusi Ha nepBoM ypoBHe Mo-94 ¢ sneprueii 0.871 M»aB.

42-Mo-94(n,n"),DA Ei6.00E+6 EI8.71E+5

0.025 ! 1 1
= Mo brond-3 Eib. 00E+HS FIS. TIE+S
B jendl-3.3 Eib (0OE+S EIE. T1E+S
1983 Karzh
& 1976 Tanaks

0.020 R

0015

ol (b/sr)

0.010

0.005

] &0 106 180
Angle (deg)

Puc. 12. YrnoBsle pacnpenesieHus HEUTPOHOB ¢ sHepruet 6 M»sB, Heynpyro paccessHHbIX Ha

ypoBae 0.871 MaB.

3.5. Ceuenune peakuuii (n,2n),(n,3n)(MT=16, 17).

Ha puc.13 noka3anbl cedeHus peakiuu *Mo(n,2n). OKCIEpUMEHTANIbHBIE JaHHBIE OTCYTCTBYIOT.
Onenennble cedeHus: Ombmuorek BROND-3 JENDL-3.3 mpuMepHO paBHOLIGHHBI, OIHAKO OIEHKA
BPOH/I-3 HeCKONBKO Jy4Ille COTIACYIOTCS C SIMIMUPUIECKON CUCTEMATHKON ceueHuit peakuuu (n,2n) /15/
U corjlacoBaHa C HWHTETpajbHBIM cedeHueM Heympyroro paccesHus BPOHJI-3. Ouenka JENDL-3.3
conazaaer ¢ oueHkoii ENDF-B7. Ha puc. 14 moka3ansl ceueHUs peakuuu 94Mo(n,3n). OLEeHKHA ceuyeHus
peakuuu (n,3n) w3 6ubmorek BROND-3 u JENDL-3.3 npaktudecku conanaror. Jlanusie ENDF/B-
VII npusster u3 JENDL-3.3. CnekTpsl U yIJIOBbI€ paclpe/ielieHusi HEMTPOHOB B 00€HMX OLEHKax
MPEJICTaBICHBI Kak JNBaxAbl nuddepeHnnaibapie cedeHuss B cekiuu MF=6, u B HHX ydTeH
MOBBIIICHHBIN BBIXO/ HEUTPOHOB MOJI IEPEIHUMHU yTIaMH, 00YCIOBICHHBIN MPEAPABHOBECHBIMU
IPOLIECCaMH.
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Mo-94 (n,2n)
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Puc. 13. Ceuenue peakiuu (n,2n).
Mo —94(n,3n)
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F /
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Puc. 14. Ceuenue peakiuu (n,3n).
3.6. Ceuenue peaxkuuu (n,p),(n,d), (n,t),(n,a) (MT=103,104,105,107).

Ha puc. 15 mokasaubl ceuenus peakiuu ° Mo(n,p). OyHKIMYE BO3OYKIeHHS peakiuu (n,p) U3
BROND-3, JENDL-3.3 6mu3ku, ognako orenka BPOHJI-3 mpemnoururtenpHee, OHa COTJIacOBaHA C
OIIEHKOHN ceueHmid peakuu (n,np) (cMm. puc. 20) u3 oudbmuorekn BROND-3 u cymma ceuenuit obenx

peaKiuii Iydlie COOTBETCTBYET IMITUPHUIECKON crucTematuke /15/.
Ha puc.16 moxa3zaHsl cedeHHs peakluu 94Mo(n,d). Hannvie 6ubmmorexkn ENDF-B7 npunster u3

oubmmorexkn JENDL-3.3. Bce wusBectHble (yHKIMM B030YkIeHHs peakuuu (n,d), moimydeHHBIE
pacUYeTHBIM ITyTEM, CYIICCTBEHHO HE COTJIACYIOTCS C DKCIIEPUMEHTAIBHONW TOYKOH padoThl XaiTa. ITO
CBSI3aHO C HEIOCTATOYHBIM YYEeTOM BKJajaa mpsmoro npouecca. Ouenka BPOH/I-3 npeamoutuTensHee,
MOCKOJIBKY OHa JISKHUT OJIMKE K AKCIIEPUMEHTAIFHBIM JaHHBIM (1n,d).

Ceuenus peakuun *Mo(n,t) B 6ubanorekax BROND-3 u ENDF/B-VII B3stsi u3 JENDL-3.3.

Ha puc. 17 mokasanbl cedeHus peakiui © Mo(n,o). DKCIIepHMEHTAIbHBIX JaHHbBIX HeT. Orenka BROND-
3 mydIe corjacyeTcsl ¢ CHCTeMAaTUKON (QyHKINA BO30ykIaeHus peakuu (n,a) /15/ mo popme GpyHKINN U
10 MAaKCHMAJIbHOW BEJIMYMHE CEUYCHUs B MaKCUMyMe (DYHKIIUHU BO30YKICHHS.
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Puc. 15. Ceuenne peakiuu (n,p).
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Puc. 16. Ceuenne peaxiuu (n,d).

MO-30

0



Mo-94 (n,a)
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Puc. 17. Ceuenue peakiuu (n,o).
3.7. Ceuenus peakuuii (n,np), (n,na) (MT=22, 28):

B OonpmmHCTBE ciydaeB Ui MOAOOHBIX pEaKUUd HET HaAEKHBIX SKCHEPUMEHTAIbHBIX
JaHHBIX, W HX OIIGHKAa, OOBIYHO, ONHUPAETCS Ha ONTHKO-CTATUCTHYECKUE pacUeTh
coorBercTBytomux ceueHnii. B BPOH/I-3 omenka ocHoBaHa Ha pacyeTax NHO MIporpaMmme
GNASH /7/, n pasnornacus oueHok BPOHJI-3 u JENDL-3.3 o00ycnoBieHbl pa3indueM
HCIIOJIB3YyEMBIX [TAPaMETPOB TEOPETUUECKUX MOJIEIEH.

Ha puc.18 namo cedenme peaxuuu ° Mo(n,np). OreHennbie manHsie 6u6mmorex BPOHJI-3
JENDL-3.3 npumepHO paBHOIIEHHBI, ojHako 3aBucuMocTh U3 BPOHJI-3 Heckonpko myuiie
corjacyeTcsl ¢ CUCTeMaTHKOW QyHKIMiA BO30yxaeHus peakuuu (n,2n) /15/ u He mpoTUBOpPEUUT
AKCIIEPUMEHTAILHOM BEJIMYMHE CEUCHUS PeaKIuu (n,Xp).

Ha puc. 19 nano ceuenue peakuuu *Mo(n,na). DKCIepUMEHTAIBHBIX JaHHBIX 10 PeaKuuh (n,no.)
HeT. Ha puc. 20 mpuBeneHbl 3KCIEpUMEHTAIbHBIE TOUKH TOJBKO Ui CyMMBI peakuuil (n,a) u (n,na).
Pexomenayetcs orienka BROND-3, oHa corniacoBaHa ¢ pyHKiuel Bo30yKIeHUs peakiuu (n,a.).
CHexTpsl U yIIIOBbIE paCTIPEEICHUs] HEUTPOHOB ISl pACCMATPUBAEMBIX PEAKIUIN MTPEACTABICHBI
Kak ABaXAbl nu(depeHanpiple cedeHns B cekiuu MF=6, m B HMX y4YT€H MOBBIIICHHBINA
BBIXO/1 HEUTPOHOB MO/ MEPEAHUMHU yTIaMH, 00YyCIOBICHHBIN MPEIPaBHOBECHBIMH MPOILIECCAMHU.
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Puc. 18. Ceuenue peaxmuu (n,np).
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Puc.19. Ceuenne peakiuu (n,no).
4. YrioBble pacnpenejieHust BTOPUYHBIX HeiliTpoHOB (MF=4).

MT=2 VrnoBbie pacnupeneieHus yrupyro paccessHusix HeirpoHoB B BPOH/I-3 mpumsater n3 JENDL-
3.3, rae oM paccuntansl 1o nporpamme Gasthy/6/

MT=51-69 YrnoBsle pacnpeaenecHus HEyNpyro paccesHbix HeiTpoHoB B BPOH/I-3 npuHATH 13
JENDL-3.3, rie onu paccuurtansl 1o nporpammam Gasthy /6/ u Dwuck.

5. JHepro-yr/ioBblie pacnpeaeaeHuss BTOPUYHbIX HeHTPpoHOB (MF=6).

MT=16,22, 28,91 DHepro-yriaoBsle paclpeneacHus BTOpuuHbIX HeiiTpoHoB B BPOH/I-3
npunsaTel 3 JENDL-3.3. Oru ocHOBaHbI Ha cucTeMaTnke padoTsr /18/
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6. MHOKeCTBEHHOCTh 00pa3oBaHus ramma-iay4eit (MF=12).

MT=102 MHo>ecTBeHHOCTb 00pa3oBaHus ramma-itydeit B BPOH/I-3 paccunrana mo
nporpaMmme GNASH.

7. Ceuenus oopa3oBanus ramma-nyueit (MF=13)

MT=3 Ceuenus obpazoBanus ramma-inydeit B BPOH/I-3 paccunrans! no nporpamme GNASH.
8. YrnoBele pacnpenenenus ramma-nydeit (MF=14).

MT=3,102 YrnoBsle pacnpeneacHus raMMa-Iy4e Heynpyroro B3auMOAECHCTBUS 1
paaranroHHoro 3axsara npuHATe U3 JENDL-3.3 u npeanonaratotcs H30TPOIHBIMU.

9. HenpepsbiBHBIE cieKTPbI ramma-iaydeit (MF=15).

MT=3 HenpepbIBHbIE CIIEKTPBI FaMMa-Iyuyeil HEYIIPYroro B3auMOACHCTBHUS MPUHSATHI U3
JENDL-3.3, riie oHu nostydeHsl annpoKCUMaIel ¢ TOMOIIbIO SMITUPUYECKON (GOPMYIIbI
paboThl /18/ sKCIepUMEHTaNBHBIX JaHHBIX paboThl /19/.

MT=102 HenpepbIBHbIE CIIEKTPBI raMMa-Iydell paJualiMOHHOro 3axBara npuHsThl u3 JENDL-
3.3, rie oHM paccunTaHsl Mo nmporpamme Gasthy /6/.
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8. IlepeueHb MCMOJb30BAHHLIX DKCIIEPHMEHTAJBHBIX PA00OT

1. ITomHoE ceuenne

Ykazarenb 1-i1 aBTOp Ccplika Ne Hwuamnazon snepruu, | Yucno
EXFOR 3B TOYEK

Lambropoulos73 | P.Lambropoulos | J,NP/A,201,1,1973 10277 1.01+05 | 1.50+06 | 594

Divadeenam68 M.Divadeenam | J,DA/B,28,3834,1968 10523 1.30+05 | 6.40+05 | 103

2. CeueHrie paIMaIliOHHOTO 3aXBaTa

Ykazarenb 1-i1 aBTOD Ccputka Ne Hwuamnazon sneprum, | Yucio
EXFOR 5B TOYEK

Musgrove76 | A.R.Del.Musgrove | J,NP/A,270,108,1976 30357 3.0+03 | 2.0+05 15

Stroud71 D.B.Stroud P, AAEC/PR-34P,9, 1971 | 30506 3.0+04 1

3. CedeHue ynpyroro paccesitHust

Ykazareinb 1-i1 aBTOD Ccpuika No Hwuamnazon snepruu, | Yucio
EXFOR 5B TOYEK

Mc Daniel77 F.D.Mc. Daniel | P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
12782 6.00+06 1

Mcdaniel74 F.D.Mcdaniel J,PR/C,10,1087,1974 10391 1.50+06 1

Lambropoulos73 | P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130

3. CeyeHne HEYNIPYTOro paccesHus

Ykaszarens 1-it aBTOD Cceblika Ne [uanazon 3Hepruy, | Yucio
EXFOR 5B TOYEK

Mc Daniel77 F.D.Mc. Daniel | P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
12782 6.00+06 1

Mcdaniel74 F.D.Mcdaniel J,PR/C,10,1087,1974 10391 1.50+06 1

Lambropoulos73 | P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130

Korzh94 I.A Korzh J, UFZ,39, 785, 1994 32201 9.07+05 | 1.40+06 | 5

6. Ceuenne peaknuu N,P

Ykazarenb 1-it aBTOp Ccpuika Ne Huamnason sHepruu, | Yucio
EXFOR 5B Touex

Greenwoo87 | L.R.Greenwood J, PR/C, 35, 76, 1987 12976 1.46+07 | 1.48+07 | 2

7. Ceuenue peakiuu N, XP

Ykazareinb 1-#1 aBTOD Ccpuika Ne Hwuamnazon snepruu, | Yucnio
EXFOR 5B Touex

Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.49+07 | 1

8. Ceuenue peakuuu N, XA

Ykazarenb 1-i1 aBTOD Ccpuika Ne Huamnazon snepruu, | Yucio
EXFOR 5B Touex

Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.49+07 1

Kneff86 D.W Kneff JLNSE, 92, 491, 1986 10933 1.48+07 1

9. Ceuenue peakuuu N,D

Ykazareinb 1-i1 aBTOD Ccpuika Ne Hwuamnazon snepruu, | Yucio
EXFOR 5B Touex

Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.49+07 | 1
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9. Jakaouenue

Ha ocHoBe npoBeneHHOr0 aHaJIM3a MOYKHO CHIEJaTh BBIBOJ, YTO, HECMOTPS Ha PsAJl OTMEYEHHBIX
HenoctatkoB, oneHka BPOH/[-3 sABasiercs oONTHMAAbHOM Ui BCeil COBOKYNHOCTH
HeHTPOHHBIX ceyeHmii. /s oOnactu paszpemeHHbix pesoHancoB B BPOH/I-3 npuHsTa omenka
ENDF/B-VII, a mms uepaspemenHsix pezoHaHcoB oreHka JENDL-3.3. Onenka JENDL-3.3
IOPUHATA TaKXe JUId YIJIOBBIX PACIPEAEIEHUN U CHEKTPOB BTOPUYHBIX HEHUTPOHOB, HO
MHTETpaJbHbIC CEUCHHS HEYNpPYyroro paccessHusi M (n,xn) peakuumil yTOYHEHbI HA OCHOBeE
COIVIACOBAHHBIX CTAaTHCTHYECKHX pacyeroB. Ilo-Buaumomy, CylIeCTBEHHO YTOYHEHbI
TaK/Ke CeYECHHs BCeX MOPOroBBIX peakuMil. be3 HOBBIX HKCHIEPUMEHTATIbHBIX JAaHHBIX HET
BO3MO>XHOCTH CYLIECTBEHHO YJIYUIIMTh OLICHKM HEMTPOHHBIX ceueHui, BkitoueHHble B BPOH/I-
3.

IlenecoobpasHo BkatounuTh Gaitn BPOH/I-3 nist Mo-94 B 6udauoreky POCO®OH/I.

ABTOpBI 0TOOpPa haiija
Urnatiox A.B., Manoxun B.H.

42.4. MonuopaeH-95

Conaeprxanue B ectecTBeHHOM cmecu 15.92 %

1. O0mue xapaKkTepUCTUKH
1.1. Z=42
1.2. A=95
1.3. Aw=94.09050
1.4. IlepeueHb HEUTPOHHBIX peakluid ¢ moporamu Huxe 20 M»aB:

MT Peaxmms Q, M>B Eropor-» M2B Hz[po-npoz[yKT*)

04 n,n’ -0.2041 0.2062 Mo-95
16 n,2n -7.3751 7.4535 Mo-94
17 n,3n -17.0470 17.2175 Mo-93
22 n,na -2.2447 2.2686 Zr-91
28 n,np -8.6382 8.7300 Nb-94
102 n,y 9.1542 0 Mo-96
103 n,p -0.1431 0.1446 Nb-95
104 n,d -0.3285 6.3948 Nb-94
105 n,t -7.3776 7.4560 Nb-93
106 n,He3

107 n,o 6.3982 71-92

2. HeliTpoHHbIE 1aHHbIE B pe30HAHCHOM o0JsiacTu (MF=2)
2.3 OobaacTh pa3pelieHHbIX PE30HAHCOB.

HefiTponHusie ceueHus B 00J1aCTH pa3penieHHbIX pe3oHaHcoB B orieHke JENDL-3.3 ocHoBaHBI Ha
Habope MapaMeTpoB HEHTPOHHBIX PE30HAHCOB, peKOMEHIOBaHHbIX Kukyunm [1] Ha ocHOBe
aHaJIM3a DSKCIIEPUMEHTAJIBHBIX JAHHBIX IO MPOINYCKaHUIO [2] M paguallMOHHOMY 3axBaTy
HeUTpoHOB [3]. DTu mapameTpbl s OONBIIMHCTBA PE30HAHCOB OJIM3KM K TapaMmeTpam,
pexoMeHA0BaHHBIX Myrabrabom u np. [5], HO /Ui S-pe30HaHCOB ¢ ’HeprusaMu 1495 u u 1766
3B, a Takxe p-pezoHanca ¢ 3Heprueit 1371 3B npuHATHI cTOMB O0MbIIKE 3HAUYCHNUS HEHTPOHHBIX
LIMPUH, YTO IUIOIIAJY PE30HAHCOB NPUMEPHO B [BAa pa3a IPEBBIIIAECT IKCIEPUMEHTAIbHBIC
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3HaueHus [5]. Co3maercs BreuyatieHUE, 4yTO IS yYKa3aHHBIX pe3oHaHCOB B (aitie JENDL-3.3
JIOMYILIEHA ONeYaTKa MOpsiiKa HEUTPOHHBIX IIUPUH, KOTOPas MPUBOIUT K MX 3aBbllIeHUIO B 10
pa3. Bepxusist rpaHuIia pe30HAHCHOM 00acTH MpUHATA PaBHOH 2 K3B, paanyc MOTEHIHATBHOTO
paccestaust - Ro = 7.0 ¢m [5] u a51a BeIYUCIIEHUST HEUTPOHHBIX CEYCHHI Ha OCHOBE PE30HAHCHBIX
napaMeTpoB peKOMeHIoBaHO mpuOmmkeHnn MLBW. Jlns pe3oHaHCOB € HEHM3BECTHBIMU
paavalMOHHBIMU IUPUHAMHU MPUHATHI CpeAHUE 3HaUeHus mupuH: 150 M3B 117151 s-pe3oHaHcoB U
180 MaB mist p- pesonancoB. Onenka JENDL-3.3 nist pa3peiieHHbIX pe30HAHCOB BKIIIOUEHA 0€3
n3meHeHuit B CENDL-3 u ¢ HeGonbMu n3MeHEeHUsIMU p-pe3oHancoB Takxke B JEFF-3.0.

B 2000 r. Myrabra6 u gap. [17] mepecMoTpenu mapaMeTpbl pa3pelieHHBIX pPE30HAHCOB.
Haubonee cymiecTBeHHBIMHU SIBISIFOTCS KOPPEKTUPOBKA HEUTPOHHBIX IMIMPUHBI U yKa3aHHBIX
BBIILIE PE30HAHCOB, a TAKXE HEKOTOPOE YMEHBIICHHWE DPAJUALMOHHBIX IIMPUH HEKOTOPBIX S-
pe30HaHCOB. BepxHsis rpaHuia o0gacTu pa3penieHHbIX PE30HAHCOB ObLTa yBennyeHa 1o 2.1412
K9B. [lepecMoTpeHHBIEC TapaMeTpbl pe30HaHCOB ObUTH BKIIOUeHBI B onleHKy ENDF/B-VI.7 u Ge3
m3mMenennii B ENDF/B-VII. Oneuxa ENDF/B-VII Oputa Brmouena B JEFF-3.1 Bmecto
IpeablTyIel olleHKH, ocHoBaHHOM Ha JENDL-3.3.

Panuanyonnblie upUHBI pe30HaHCOB, ucnoib3oBanHbie B JENDL-3.3 u ENDF/B-VII, noka3aHsl
Ha puc. 1. Xopolo BUIHBI HEOOBIINE Pa3INUns IIUPUH S-PE30HAHCOB U MEPBBIX P-PE30HAHCOB.
Paccuntannbie ceueHus g TEIUIOBBIX HEWTpoHOB (2200 M/c) mpuBEACHBI B CIEIyIOMICH
Tabnuue:

OLICHKA JENDL-3.3 ENDEF/B-VII DKcnepuMeHT [5]
MIOJIHOE 19.56 6 19.99 6
yapyroe 5.576 6.386
3axBara 13.996 13.616 14.0+0.5
PE30HAHCHBIN HHTETpal
3axBara Bbie 0.5 3B: 119 6 1116

B mnpemenax morpemHocTH 00€ OIGHKH COIJIACYIOTCS C HM3MEPEHHBIM CEUYEHHEM 3axBaTa
TEIUIOBBIX HEHTPOHOB, HO HET JKCHEPUMEHTAJbHBIX AAHHBIX MO JPYT'MM THUIIAM CEUYEHHH, a
TaK)K€ PE30HAHCHOMY MHTETpally 3aXBara.

220 350
s-wave p-wave
<r’>=150+/_15 mV 1 <r'>=180 mV

200 300
z ’ |
£ 180 I 250 -
_.-C_, [}
o [ Py |
; ®
2 160- 200 ¢
©
5 |l ede-se-o-locec - | (-eme-ee-wee- -@mes -eme -0 0008
©
n: L

140 150

120 |+ 100 A

0.0 0.5 1.0 1.5 20 0.0 0.5 1.0 1.5 2.0
Resonance energy (keV) Resonance energy (keV)

Puc. 1. HeliTpoHHbI€ UPUHBI pa3pellieHHbIX pe30HaHCOB B oneHKax JENDL-3.3 (kpyxku) u
ENDF/B-VII (cruioniHble TOYKH), MyHKTAPOM MOKa3aHbl CPEIHNE 3HAYSHHS IIUPHUH, KOTOPBIE
IIPUHATHI U1 P-PE30HAHCOB C HEU3BECTHBIMU IIUPUHAMH
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2.2 CraTtucTuyeckne napaMeTpsbl pa3penieHHbIX Pe30HAHCOB.

Ha puc. 2 npeacraBneHa sHepreTuyeckasi 3aBUCUMOCTh YUCIIA S- U P-PE30HAHCOB, BKIFOUEHHBIX
B oneHkr JENDL-3.3 u ENDF/B-VII, a Takxke 3HEpreTHUECKHUe 3aBHCUMOCTH KyMYJISITHBHBIX
CyMM TpPUBEJICHHBIX HEUTPOHHBIX IIMPHUH pe3oHaHCOB. JIMHEHHOW ammpokcuMaluu
HapacTarolleil CyMMbl S-pE30HAHCOB COOTBETCTBYET CPEJIHEE PACCTOSTHUE MEXIy PE30HAHCAMU
Dy=(110 = 10) 3B, u mns p-pe3onancoB — D;=(61 = 5) »3B. AHamormuHbIM 00pa3oM s
HEUTPOHHBIX CHIIOBBIX GYHKIUH momyuum Sy = (.45 £ 0.10) 10* u S; =(5.2 £0.6) 10 TS
ENDF/B-VII. Inst JENDL-3.3 cunoBbie pyHKIMN OKa3bIBAIOTCS HECKOJIBKO OOJIBIIMMU, HO KaK
OTMEUAJIOCh BBIIIE, 3TO pa3auuue OOYCIIOBICHO CYIIECTBEHHO 3aBBHINICHHBIMH 3HAUYCHUSIMU
HEUTPOHHBIX IIMPHH psiaa pe3oHaHcoB B onieHke JENDL-3.3.
UroObl MONYYUTHh ONTUMAJbHYIO OILIGHKY TpOMyCKa PE30HAHCOB, Hapsay C aHaJIu30M
HHEPreTUYECKON 3aBUCHUMOCTH KyMYJIATUBHON CyMMBbl pPE30HAHCOB II€JIECOO0pPAa3HO MpHUBJIEYD
aHaJINU3 COOTBETCTBUS MapaMeTpoB pe3oHaHcoB [lopTep-TomacoBy pacnpeneneHu0 HEUTPOHHBIX
mIMpUH. Pe3ynbTaTel Takoro aHanusa NpeacTaBieHbl Ha puc. 3. JlaHHBIN aHAINU3 OKAa3bIBAET, YTO
B Ha0ope S-pe30HAHCOB, MO-BHIMMOMY, IPOIYIIEHO OKOJO 6-7 pe30HaHCOB M B Habope p-
PE30HAHCOB MpoOIyHieHo okojio 20 cimabbIX pe30HAaHCOB B 00eWX OIeHKax. Takwe ciadbie
PE30HAHCH HE MCKAXKAIOT MPUBEICHHBIN BBIIIEC aHAIU3 HEUTPOHHBIX CHIIOBBIX (PYHKIHI, HO OHU
3aMETHO U3MEHSIOT OLIEHKH CPEAHETO PACCTOSHUS MEXy pe30HAaHCAMHU.

15-

] S=.45+/-.10 -
02 0 S,=5.2+-.6

» |

8 30 JENDL-3.3

S 1 1 —— ENDF/B-VII

& 10]

(n 4

o ] 20

“6 4

o 5| ]

o | 104

g Dg=110+/-10 eV 1 D1=61+/-5eV

pd
O T T T 1 O T T T 1
0.0 0.5 1.0 1.5 2.0 00 0.5 1.0 1.5 2.0

< 14 14+

(0]

= 12 12

o ] s-wave 1 p-wave

£ 104 10+

o ] o

2 08/ 8-

8 ] ]

o 06 6

> 1 ]

°©

@ 04 4

Y

o

IS

>

n

0.0"“\"1\\\ww\‘\““\“‘wxo "".“““““““““‘
0.0 0.5 1.0 15 20 0.0 0.5 1.0 15 2.0

Resonance energy (keV) Resonance energy (keV)

Puc. 2. Duepreruueckas 3aBUCUMOCTb 4HCJIA PE30HAHCOB U KyMYJSITUBHOM CyMMBI
NPUBEICHHBIX HEUTPOHHBIX MUPHH B onleHkax JENDL-3.3 u ENDF/B-VII

MO-37



100 -
%B\Mo

| —— ENDF/B-VII
JENDL-3.3

T LI p-resonances

Number of resonances

S-resonances

I
0.2 0.3 04 0.5 0.6 0.7
Sqrt(gr,)

Puc. 3. Ananu3 nmpomycka s- 1 p-pe30HaHCOB

Cpennue paccTOSIHHSI MEXAYy pe30HaHCaMH, UCIpaBIEHHBbIE C y4eTOM MpOIycKa, uis Habopa
ENDEF/B-VII paBust Dy=(78 £ 8) 3B u D1=(29.3 = 2.7) »B. Otnomenune Do/ D;=2.66 + 0.53
3HAYUTEIHHO JIYUIIIE COTJIAaCYeTCsl ¢ OOIIel CTaTUCTUYCCKON OIICHKON OTHOIICHUS YHCIa S- U P-
PE30HAHCOB, PaBHOM 3, YeM OTHOILEHHE PACCTOSHUN MEXAYy PE30HAHCAMH, ONPEACICHHBIX 10
HAKJIOHY KyMYJISTUBHOTO YHCJIa PE30HAHCOB (puC. 2).

B ananuze, BbimoiaHeHHoM Myrabrab u ap. [25], ¢ ydyeroM NOpOIyCKa pPe30HAHCOB OBLIH
nonyueHsl cpeanue paccrosHus Do=(80.73 + 13.1) 3B u D=(34.7 + 4.3) 3B, xotopsie
JOCTATOYHO OJM3KU K Pe3yJIbTaTaM Halllero aHaJIn3a.

2.3. Oobaactb Hepa3pelIeHHBIX PE30HAHCOB

Bepxnss rpanuna obnactu HepaspemeHHbIX pe3oHaHcoB B JENDL-3.3 u ENDF/B-VII npunsra
paBaori 100 3B u 206 k3B, COOTBETCTBEHHO, U B PACCMOTPEHUE BKJIIOYEHBI 3aBUCSIIUE OT
SHEpPIruy CpeiHNe MapaMeTpbl HEUTPOHHBIX PE30HAHCOB Ui s-, p- U d-BosiH. B cooTBeTcTBUM C
dopmatom ENDF/B s pacuera HEHTpPOHHBIX CEUEHUH B OTOW 0O0JacTH JOKHA OBITh
UCIrosb30BaHa Gopmyna ogHoypoBHero bpeiira-Burnepa.

B JENDL-3.3 ne#itponnsie cunoBbsie pyukmuu S0, S1 u S2 paccuutanbl Ha OCHOBE ONITHYECKOM
Mozenu c mporpammon [6]. Cpensssi paauanyoHHAas IIUMPHUHA B3SiTa HE3aBUCUMOM OT
OpOUTANEHOTO MOMEHTA U CPETHEE PACCTOSHUE MEXY YPOBHSMH ONPEAETICHO TaKUM 00pa3oM,
YTOOBI BOCIIPOM3BECTH HAOJIOJaeMOE CEYeHHE DPATUAllMOHHOTO 3axBara HEWTpoHOB [20, 4].
D¢ dexkTuBHBIA pagnyc paccestHUs TOIYYeH MOATOHKOW K MOJIHOMY CEYEHUIO, PACCUUTAHHOMY
no ontuueckod monenu npu sHepruu 100 k3B. Jlna sneprum HeliTpoHoB 70 k3B mosmydensl
CJIEAYIOIINE 3HAaYCHMS [IapaMETPOB:

S0 =0.369E-4, S1 =5.479E-4, S2 = 0.365E-4, Gg = 0.232 3B, D0 = 76.12 3B, R = 6.680 ¢m.

B ENDEF/B-VII 0bu10 HCHONIB30BaHO aHAJOTHYHOE MPUONIMKEHUE, HO HEUTPOHHBIE CHIIOBEHIC
(GYHKUIMH, CpEeHUE paJiUallMOHHbIE IIMPUHBI U CPETHUE PACCTOSHUS MEXIY pe30HaHCaMH ObUIH
IPUHATHI HA OCHOBE CTATHCTUYECKOIO aHajln3a MapaMeTpOB pa3pelIeHHBIX pE30HAHCOB [24].
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[Ipu sTomM nns d-BOdHBI paguanMoOHHAs LIMPUHA B3siTa TaKOM Ke Kak JUIsl S-BOJHBI, CHJIOBas
bynkus S2 ompenencHa HA OCHOBE PacueTOB MO ONTHYECKOW MOJENHU U CpellHee PacCTOSHUE
Mexay d-pe3oHaHcamu TPUHATO paBHEIM D2 = DO0/5 B CcOOTBETCTBUM €O CTAaTHCTHYECKUAM
3aKOHOM 3aBHCHUMOCTH IUIOTHOCTH PE30HAHCOB OT YTIJIOBOro MomeHTa. (CeueHue 3axBaTa
BBIUMCIEHHOE T@pU TakoM BbIOOpe mapameTpoB okazaigocb Ha 10-15 %  Bbiue
9KCIIEPUMEHTAIBLHOTO BO BCEM Juama3oHe dSHepruil. UToObl YCTpaHHTh pPacXOKICHHE C
JKCIEpUMEHTOM, 3HaueHHe DO Obuto BBIOpaHO U3 YCIOBHM ONTUMAIBHOTO OIUCAHUS
HaOJIOJAaeMBIX CEUCHUM paTualliOHHOTO 3axBaTa HEHTpoHOB [20, 4]. [ns sHEeprum HEHUTPOHOB
70 k3B nosydeHsl ciaeayoue 3HaueHus IapaMeTpoB:

SO = 0.453E-4, S1 = 6.543E-4, S2 = 1.700E-4, Gg = 0.150 5B s s-, p-Bonx u 180 mns d-
BostHBIL, DO = 64.36 5B, R = 7.00 ¢m .

Ha puc. 4 u 5 omenku JENDL-3.3 u ENDF/B-VII gns obGnactu paspemieHHBIX U
HEPA3pELICHHBIX PE30HAHCOB IPUBEJEHBl B CPABHEHUHU C MMEIOLIUMUCS IKCIEPUMEHTAIbHBIMU
JAHHBIMU. OKCIIEPUMEHTAJIBHBIE JAHHBIC IO IOJIHBIM HEUTPOHHBIM CEUEHUSM HMEIOTCS NpPH
sHeprusx Beimie 100 k3B (cM. cienyromuii pasznen), 3TH JaHHBIE XOPOILIO COIVIACYIOTCS C
AKCTPAIOJISIUMENH SHEPTeTHUECKOM 3aBHCHMOCTBIO 00euX OIeHOK. [Ipu cooTBeTcTBYyIOIIEM
YCPEIHEHHH PpE30HAHCOB OLEHKH TaKXe XOpOLIO COIVIACYIOTCS C 3KCHEPUMEHTAIbHBIMU
JTaHHBIMHA TI0 CEYCHHUSM paauanoHHoro 3axpara [20, 4]. Pasznuums B BBIOOpE CpeqHUX
napamMeTpOB HEMTPOHHBIX PE30HAHCOB B3aUMHO KOMIIEHCUPYIOTCS ITPU MOJATOHKU K OJJTHUM U TEM
K€ DKCIIEPUMEHTAJIbHBIM JIaHHBIM.

Ha ocHoBe mpoBeneHHOro aHaiM3a MOXKHO CJelaTh BBIBOJ, YTO HECMOTPS Ha JOCTATOYHO
XOpOIllee COrJIacue HEHUTPOHHBIX CEUEHHH, BBIYUCIEHHBIX i1 O0EMX OIICHOK IapaMeTpoB
HEUTPOHHBIX pe3oHaHCOB, olleHka ENDF/B-VII siBjisieTcs1 npeaAno4YTUTEIbHOM, TaK KaK B HEMl
ycTpaHeH psa nporuBopeunid JENDL-3.3 B mapameTpax paspellE€HHBIX pPE3OHAHCOB U
napaMeTpsl pa3pelIeHHbIX U Hepa3peleHHbIX Pe30HAHCOB BHIOPAHbI COrTIACOBAaHHBIM 00Pa3oM.
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Puc. 4. OneHKM MOJTHOTO HEUTPOHHOTO CEUYCHHS B 00JIACTH PAa3pEIICHHBIX M Hepa3perieHHBIX
PE30HAHCOB B CPAaBHCHUU C SKCIICPUMCHTAJIbHBIMHA JAHHBIMU BHC peBOHaHCHOﬁ 06H3_CTI/I
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Puc. 5. Omnenka cedyeHus pagualliOHHOTO 3axBaTa HEUTPOHOB B 0OJIACTH Pa3pEIICHHBIX W
HCPA3pCHICHHBIX PC30HAHCOB B CPAaBHCHUU C SKCIICPUMCHTAJIbHBIMHA JJAHHBIMU

[Ipu OTCYTCTBMM HOBBIX 3KCHEPHUMEHTAIbHBIX JAHHBIX HET BO3MOKHOCTHU YJIYUIIUTH OLIEHKY
ENDF/B-VII, u ona Briaw4dena B BPOH/I-3 6e3 kakux-iu00 M3MeHEeHMHl Pe30HAHCHBIX
napamMeTpoB.

3. HeiiTpoHHbIe ceyeHUsi BHe pe3oHaHCHOH o0actu (MF=3).

Heiirponnsie ceuenust 8 BPOH/I-3 B nuamazone 0.01 — 20 M»B 6butn paccunuTaHbl ¢ TOMOIIBIO
nporpamMmbl GNASH /7/, mogupuuupoBaHHOH ¢ yueToM (IIOKTyanuii HEWTPOHHBIX IIUPHUH
paboter /26/. HeliTpoHHbIe KOA(POUITUSHTHI MPOHUIIAEMOCTH PACCUYUTAHBI 110 MOJCIH CHIILHOM
cBsi3u kaHanoB (mporpamma ECIS /8/) ¢ yderom mnpsMoro Bo30yXIEHHsS KOJJIEKTHUBHBIX
HU3KOJISKALIMX YPOBHEH, COOTBETCTBYIOUIMX MyJbTHILIETaM (3/2+®2+) u  (3/2+®3-).
[TapameTpsl ONTHYECKOTO MOTEHITMANA OBUTH B3STHl U3 palbOTHI /9/, HO TIyOMHA MHMMOW 4acTh
noTeHIMajga Obljla HECKOJIBKO 3aHM)KEHA, YTOOBI JOOMTHCS ONTUMAIIBHOTO OMHMCAHUS TOJHBIX
HEUTPOHHBIX CEYEHUW MPU dHEPrusx Hike 3 MaB.

Onrtuyeckue nmapaMmeTpsl A IPOTOHOB, AEUTPOHOB U anb(a-yacTUI] IPUHATH U3 padort /9/, /10/
u/11/, COOTBETCTBEHHO.

B pacuerax pagmanuoHHBIX WMpUH paccMmarpuBanuchk El, M2 u E2 —ramma-nepexonsl. s
CHJIOBBIX ()YHKIIMA raMMa-IepexoI0B MCIOIb30BaHbI MapaMeTphl, pekoMeHaoBaHHbIe B RIPL-2
/27/. Tlomnas cuioBas (QYHKUMS HOPMHUPOBANACh Ha BEJIMYHMHY, COOTBETCTBYIOIIYIO
pPacCMOTPEHHBIM BBIIIE JAHHBIM O pPaJWAlMOHHON LIMPUHEH IIJIOTHOCTH HEUTPOHHBIX
pe3onancoB. IlapameTpsl AMCKPETHBIX YPOBHEH IS pa3IMYHBIX KaHAJIOB pacraja, OOBIYHO,
MIPUHUMAINCH Ha ocHOBe Ta0muIl /13/ u pexomenganuit RIPL-2 /27/.

3.1. [lonble ceuenus (MT=1).
B o6unactu snepruii Boime 100 k3B moyHbIe HEUTPOHHBIE CEUYCHUS OBUIH TOYYEHBI PACUETOM C

napaMerpamMu  Hecepwueckod  onTHYeckod — mozenu.  HeperymspHoe — moBeneHHe
SKCIIEPUMEHTATbHBIX JIaHHBIX JeNaeT 3aTPyAHUTEIbHBIM BEIOOD HAUTYUIIeH OIICHKH.
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Cross Section (barns)

42-Mo-85(N,.TOT).SIG
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Puc. 6. Onienku MoTHOTO HEUTPOHHOTO ceueHus B oOaacTu HelTpoHoB 0.1-20 M»aB..

3.2. Ceuenue ynpyroro paccessuusi (MT=2).

Bo Bcex olieHkax cedeHHe yNnpyroro paccessHus, 0ObIYHO, OMpeensieTcs Kak pa3HOCTh MOJTHOTO
CEUEHHSI U CYMMBbI BCEX OCTAJIbHBIX OLEHEHHBIX cedeHud. Ha puc. 7 mokazaHo cpaBHEHHE
Pa3IMYHBIX OLIEHOK YIPYyToro paccessaus. B oomactu Beime 3 MaB onenku 6ubamnorexk bPOH/I-
3, JENDL-3.3 u ENDF-B7 3ameTHO pacxoasTcsi, HO OTCYTCTBUE 3KCIEPHUMEHTAIbHBIX JTaHHBIX

HC MMO3BOJISACT CYAUTh YBCPCHHO, KaKasd OLCHKA JIydllas.

Cross Section (barns)
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Puc. 7. Ceuenne ynpyroro paccessuus Ha Mo-95.
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3.3. Ceuenue Heynpyroro paccesuuss(MT=4, 51-65).

Bce oneHku cedeHuit HEYNPYroro paccesHUus HEMTPOHOB OMMUPAIOTCS HA CTaHJAPTHBIE OMTHKO-
CTaTHUCTUYECKUE PACUEThl U PA3HOITIACHUS OLIEHOK 00YCIIOBJIEHBI, ITIABHBIM 00pa3oM, pa3inuusiMu
B MIapaMeTpax ONTUYECKOTO MOTEHIMAIa, UCTI0Ih3yEeMOr0 B pacueTax.

Humxe mnpuBeneHa cxema ypoBHEH, [ KOTOPBIX pacCuMTaHbl NapLUajibHbIE CEUYEHUs
HEYMPYroro paccessHus. YpPoBHIO moJ HomepoMm 1 cooTBeTctByeT cekuus MT=51 B ¢dopmare
ENDF-6. Haunnas c snepruu 1.6666 M>B ypoBHU MOAEIHPYIOTCS HETIPEPHIBHBIM CIIEKTPOM.
Cxema ypoBHEH:

N OHeprus Crnun ITepexon OHeprus ramMmma- BeposiTHOCTB
ypoBHs1, M3B KBaHTa, M>B nepexona, %
0 0.00000
1 0.20410 3/2+ 1->0 0.204117 100
2 0.76580 712+ 21 0.765794 100
3 0.78620 1/2+ 31 0.58208 77.6
350 0.78620 22.4
4 0.82060 3/2+ 4 -1 0.61649 214
40 0.82062 78.6
5 0.94770 9/2+ 550 0.94767 99.9
552 0.18188 0.1
6 1.03920 1/2+ 6—>4 0.21866 0.1
6—>3 0.253068 2
61 0.835149 88.7
6 —> 0 1.03926 9.2
7 1.05670 52+ 7—>1 0.8526 70
750 1.0568 30
8 1.07370 7/2+ 8—>5 0.1258 1.0
8 —>2 0.3079 0.8
8 1 0.8696 7.7
8 50 1.0737 90.5
9 1.30230 1/2+ 97 0.2458 84.7
953 0.5156 15.3
10 1.36970 3/2+ 10> 1 1.1655 41.5
10 >0 1.36975 58.5
11 1.42570 52+ 11->1 1.2220 99.7
11>0 1.46261 0.3
12 1.54080 11/2+ 12—>8 0.4673 2.7
12 > 5 0.5932 54.7
12 >3 0.7750 42.6
13 1.55170 9/2+ 13> 11 0.1260 2.1
13 > 8 0.4777 2.6
1355 0.6040 61.4
132 0.7859 294
13 50 1.5517 4.5
14 1.62020 3/2+ 14—>7 0.56348 18
14 —> 0.79960 3
14— 4 1.41609 4
14 1 1.62020 73
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15 1.64510 7/2+ 15—>1 1.4410 54
1550 1.6450 46

16 1.66660

OKCINEPUMEHTANBHBIX JIAHHBIX [0 CEUYEHHMIO HEYINPYroro paccesHusi HEUTPOHOB HET.
HMmeromuecs: OIIEHKH WHTErPATLHOTO CEYSHUST HEYNIPYToro pacCestHus TIOKa3aHbl Ha pucC. 8.

Bce omenku xopormio cormacyrorcs B obrmactu Huxke 2MdB, HO UMEIOTCS CYIECTBEHHBIC
paznmuuus npu Oosiee BBICOKUX dHeprusx. B amamazone ot 2 g0 10 M»B omenka BPOHJI-3
6mu3ka k onenke CENDL-3. O0e 3Tu OLIEHKH KaKyTCs MPEANOYTUTEIbHBIMU.

42-Mo-95(N,INL).SIG

] |

----- Mo Sjendl-3.3
25 —— MoB3hrond-3
Moficend]-3

Cross Section (barns)

|
5 10 15 20
Incident Energy (MeV)

Puc.8. IlonHoe ceuenue Heynpyroro paccesHust Ha Mo-95.
3.4. Ceuenue paguanuonHoro 3axsara (MT=102).

Ha puc. 9 npencraBiieHo ceueHUe paJualliOHHOT0 3axBara B oosactH Bbimie 100 k3B. B obnacTtu
2-100 x>B omenxu 6monmnorek ENDF/B-VII, JENDL-3.3 u BROND-3 coBmazgaror.

42-Mo-95(N,G),8IG

‘ McA3 endf- b7

Mof3 brand-3
Mof5 jend]-3.3
11976 Musgrove

Cross Section (barns)
|
/

1 1
107 1 10

Incident Energy (MeV)

Puc. 9. Ceuenne pagumanmoHHOTO 3axBaTta B o0macTu suepruit 0.1-20 M»aB.
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[Ipu sueprusix HeiitpoHoB Bbie 100 k3B nannbie 6mbauorek ENDF-B7 n JENDL-3.3 Onu3sku,
HOo omenka BPOHJI-3 nexut 3ametHo Himwke. B oOmactu »snHeprumit Bbime 200 k3B
AKCIIEPUMEHTANILHBIX JaHHBIX HET. HeT cepbe3HbIX apryMeHTOB, YTOOBI OTAAaTh MPEANOUYTECHUE
KaKON-IM00 OTHOM OLIEHKE.

3.5. Ceuenne peaxuuu (n,2n), (n,3n)(MT=16, 17).

Ouenku cevyenuit peakuuu (n,2n) BROND-3 wu JENDL-3.3 (puc. 10) paznugarorcs
He3HauntenbHO. OpHako onenka BPOHJI-3  mpeamouturenbHee ¢ TOYKH — 3pEHUS
CHUCTEMaTHUYECKUX TEHJACHIMH B ToBeAeHMH (YHKIMHA BO3OykaeHus peakuuu (n,2n) /15/.
Ouenka ENDF-B7 npoTUBOpEYUT CUCTEMATHKE MAaKCUMAJIbHBIX CEYEHUN YKa3aHHOW pPEeakiuu 1
SIBJISIETCSL OTIMOOYHOM.

Ceuenne peaknuu (n,3n) mokazano Ha puc. 11. Ouenka BROND-3 npeanoututenpHee, TOTOMY
YTO OHA COIJIacOBaHA C oueHkoil peakuuu (n,2n) u3 BROND-3. Ceuenune uz ENDF-B7 nexur
CJIMIIIKOM HH3KO.

Mo-95 (n,2n)
1600 r T T T

1400 - ]
200 | N
1000 /LT
800 |-
600

400

CeyeHns (MmunubapH)

BROND-3
-- ENDF-B7

200 JENDL-3.3 .

0

5 15 20
OHeprusa (MaB)

Puc. 10. Ceuenne peakiuu (n,2n).

Mo-95 (n,3n)
200 . : . : : : : : : :
T
o
@
(]
=
[
b L
2
[*N
b
I
2 BROND-3
3 ---- ENDF-B7
JENDL-3.3
0 ' . ; . : : :
17.0 17.5 18.0 18.5 19.0 19.5 20.0

OHeprua (MaB)

Puc. 11. Ceuenune peakiuu (n,3n).
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3.6. Ceuenue peakumii (n,p),(n,d), (n,t), (n,o0) MT=103, 104,105,107).

Ha puc.12 mpeacTaBieHsl OLEHKH cedeHuit peakuun Mo(n,p) w3 BPOHJI-3, JENDL-3.3 u
ENDF/B-VII. Oueaka BROND-3. nyumie cornacyercsi ¢ SKCHIEPUMEHTAIBHBIMUA JaHHBIMH U
npecKa3zaHUsIMU AIMIIUPHUECKON CUCTEMATHKH (PYHKITHI BO30YXK/IEHUS YKa3aHHOW pPEeaKLUu.

Ha puc. 13 mpencrasneno cedenne peakupn ~Mo(n,d). Pasnuuns OLEHOK CedyeHMI peaKiim
(n,d) 6mbmmorek BROND-3 u JENDL-3.3 mpencraBisitoTcss He cyniecTBeHHbIMU. OleHKa
ENDEF-B7 B3sita u3 6u6nuorexn JENDL-3.3. Ceuenne peaxuuu ~~Mo(n,t) B BROND-3 u ENDF-
B7 B3aro u3 JENDL-3.3. [1o ceuenuto peakuuu (n,a) (puc.l4) skcnepuMEeHTAIbHBIX JAHHBIX HET.
OpHaKoO ¢ TOYKH 3pEHHS dMIMPUYECKON CHCTEMATUKW (YHKUIUH BO30YXIECHUS peakiud (n,o)
onenka BROND-3 npennoututenshee. Ouenku JENDL-3.3 u ENDF/B-VII He MoryT ObITh
NPHUHATEL W3-32 (OPMBI, TPOTHBOPEYANIEH HMEIONIUMCS TEOPETUYECCKHM U AMIUPHUYECKUM

HPEACTABICHUSIM.
Mo-95 (n,p)
50 : : : : :
L BROND3
---- ENDFB7?
40 | JENDL3.3
® Gr87
= L k88
% v Ma86
© 30 | <4 Mo86
§ » Qa74
= L O Ra85h 1
= o Fi01
T 20 =
I
(0] | i
T
[0]
O 10t -
0 T T T
0 5 10 15

Puc. 12. Ceuenue peakuuu (n,p).

20
OHeprua (MaB)

Mo-95 (n,d)

18 T T

16 —

14 | -
3 12 F -
©
$ L _
= 10
b L
2 gL
= L
z
[0) 6 -
T L
[0)]
(@) 4 - BROND3

- JENDL3.3
2 ® Has1
0 T T
5 10 15 20

Puc. 13. Ceuenue peakuuu (n,d).

OHeprusa (MaB)
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Mo-95 (n,a)

T T T T
20 | -
18 | RN —
16 - -
3 14 | -
8 L i
= 12 | —
S i
= 10 + -
g 8t} -
I L 4
2 6 -
D I J
O ',
4 - BROND-3 .
5 [ --- ENDF-B7 ]
_‘ JENDL-3.3 7]
0 P T T T T
0 5 10 15

OHeprua (MaB)

Puc. 14. Ceuenue peakuuu (n,a).

3.7. Ceuenue peakuuu (n,np), (n,na) (MT=28, 22).

Ha puc. 15 npejcrasieso cedenne peakuun "Mo(n,np). 3aBHCHMOCTS 13 Gubimoreks BROND-
3 mydiie coryacyeTcsl ¢ SMIMPUYECKOW CHUCTEMAaTUKON U ¢ oleHKol peakuuu (n,p) bPOH/I-3.
Ha puc. 16 mpeacraBneHo cedeHne peakiud ~°Mo(n,no). DKCIEPUMEHTAIBHBIX JAHHBIX IO
peakmuu (n,no) HeT. Ha puc. 8 mpuBeneHbl SKCNIepUMEHTAIbHBIC TaHHbBIE JUTsI peakiuu (n,xa.),
KOTOpBIE SBIAIOTCS CyMMOU ceueHuil peakuuii (n,o) u (n,no). OOHAKO C TOYKU 3pEHUs
¢yHKuMi BO3OYyXIOeHMA peakuud (n,no) JIydiie JdaHHBIE
ouommoreku BROND-3. Pasznuuus ¢ onenkoit JENDL-3.3 He sBasitOTCS CyIIECTBEHHBIMH, HO
ounienka ENDF-B7 neXut caumkoM BBICOKO M HE COTJIACyeTCsl C OIEHKOW peakuuu (n,o) u3

AMIIMPUYECKON CUCTEMATHKHU

BROND-3, xoTopas 6osiee mpeamnodTuTesibaa (cM. puc. 14).

140

Mo-95 (n,np)

N
o

130
120
110
100
90
80
70
60
50
40
30
20
10

CeyeHnnst (MunubapH)

0

BROND3
--- ENDFB7

JENDL3.3
® Ha81

.
P I NI I A W I I I I I B I

I - ' = T
10 15
OHeprua (MaB)

Puc. 15. Ceuenune peakiuu (n,np).
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Mo-95 (n,na)

3 4 T T T T T T

30
28

24
22

18
16
14
12

BROND3
- ENDFB7
JENDL3.3
Ha81
Kn86

CeyeHust (MnnmbapH)

PR PO PO NP O AP P P O P P A P P B |

L L LIS L UL HNLE LN LA L LA BN LA LA L DL L L |
o

-
ONPDMOO®O

, .
10 15
OHeprna (MaB)

o
(&)}
N
o

Puc. 16. Ceuenue peaknuu (n,na).
4. YriioBble pacnpeejieHus BTOpHYHbIX HeiliTpoHoB (MF=4).

MF=4, MT=2 VYri0BbIE pacupeeiieHus yIpyro paccesiHablx HeUTpoHOoB B bPOH/I-3 npunATHI
u3 JENDL-3.3, rne onn paccuutansl 1o mporpamme Gasthy/6/.

MT=51-65 Yznoesie pacnpedenenus neynpyzo pacceanvix neiimponos ¢ BPOH/[-3 npunamot
u3 JENDL-3.3, 20e onu paccuumansvt no npozpammam Gasthy /6/ u Dwuck.

5. JHepro-yrioBbie pacnpeneJaeHusi BTOPHYHbIX HeHTpoHOB (MF=6).
6.
MT=16,22, 28,91 DHepro-yriaoBble pacipeneiaeHusi BTOpuuHbIX HeiiTpoHoB B BPOH/I-3
npuHATs 13 JENDL-3.3. OHu ocHOBaHBI Ha cucTeMaTuke paboTsl /18/.
7. MHokecTBeHHOCTb 00pa3oBanus ramma-iaydei (MF=12).
8.
MT=51, 102 MuoxecTBeHHOCTh 00pa3oBaHus ramma-itydeit B BPOH/I-3 paccuurana o
nporpaMmme GNASH.
7. Ceuenns odpasoBanus ramma-aydeit (MF=13)

MT=3 Ceuenus obpazoBanusi ramma-nydeii B BPOH/I-3 paccunransr mo mporpamme GNASH.
8. YrioBble pacnpenesnenus ramma-iayueii (MF=14).

MT=3,51,102 YrnoBsle pacnpeneiacHus raMMa-JIydeld HEylpyroro B3auMoIeHCTBUS U
paaranroHHoro 3axsara npuHATe U3 JENDL-3.3 u npeanonaratotcs H30TPOIHBIMU.

9. HempepsbiBHBIE cieKTPbI ramma-iaydeit (MF=15).

MT=3 HenpepbIBHbIE CIIEKTPBI FaMMa-JIyuyeil HEYIIPYroro B3auMOICHCTBHUS MPUHSATHI U3
JENDL-3.3, rie oHu nostydeHsl annpoKCUMaIel ¢ TOMOIIbI0 SMIUPUYECKON (POPMYIIbI
pabotsl /19/ sKcnepUMEHTaNBHBIX JaHHBIX paboTHI /28/.

MT=102 HenpepbIBHbIE CIIEKTPBI raMMa-Iydell paJualiMOHHOro 3axBara npuHsTh u3 JENDL-
3.3, ryie oHM paccunTaHsbl Mo nmporpamme Gasthy/6/.
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8. IlepeyeHb MCNOJB30BAHHBIX IJKCIIEPUMEHTAJIBHbBIX PadoT

ITonHoe ceuenue

Ykaszarenb 1-it aBTOp Ccpuika Ne [uanazon s"epruy, | Yucio
EXFOR 5B TOYEK
Pag80 M.V.Pasechnik | C,80Kiev,1,304,1980 40617 4.58+05 | 3.12+06 | 54
Di68 M.Divadeenam | J,DA/B,28,3834,1968 10523 1.30+05 | 6.40+05 | 103
CeueHure pagualiOHHOIO 3axXBaTa
Ykaszarens 1-i aBTOp Cchuika Ne [uanazon 3Hepruy, | Yucio
EXFOR 3B TOYEK
Mu76 A.R.Del Musgrove | J,NP/A,270,108,1976 30357 3.0+03 | 2.0+05 15
Ka64 S.P.Kapchigashev C, 64Dubna, 104, 1964 41233 3.25+01 | 4.60+04 | 47

Ceuenue peakuuu (n,p)
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Ykazarenb 1-i1 aBTOD Ccpuika Ne Hwuamnazon snepruu, | Yucmio
EXFOR 3B Touek
Filat01 A.A Filatenkov J,YK-2(1998)10 41240 1.3+06 1.5+06 |7
Ikeda88 Y.Ikeda R,.JAERI-1312(1988) 22089 1.3+07 1.5+07 |7
Gr87 Greenwood J, PR/A, 35, 76,1987 12976 1.46+07 | 1.48+07 | 2
Molla86 N.I.Molla 30825 1.4+07 1.5407 |5
Marcinko86 | A.Marcinkowski | J, ZP/A, 223, 91, 1986 30809 1.3+07 1.7407 | 8
Rahman85 M.Rahman JNP/A,435(1985)43 21990 59+06 | 9.6+06 |8
Qaim 74 S.Qaim C,77Geel,327(1977) 20513 1.5+07 1
Ceuenne peakiuu (n,np).
VYka3arenb 1-it aBTOp Ccpuika Ne Juamnason sneprun, | Yncno
EXFOR 3B Touek
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 | 1
Ceuenue peakuuu (n,nol).
Ykazatenb 1-i1 aBTOD Ccpuika Ne Huanazon snepruy, | Yucino
EXFOR 3B Touex
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 1
Kneft86 D.W.Kneff J, NSE, 92, 491, 1986 10933 1.48+07 1
Ceuenue peakiuu (n,d).
VYkaszarenb 1-i aBTOp Cchlika Ne [uanazon s"epruy, | Yucio
EXFOR 5B Touek
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 | 1

9. Jakarouenue

7.1 BeiBoa Ha ocHOBE NpoOBEAEHHOIO aHaIM3a MOKHO CAEIATh BBIBOJ, YTO, HECMOTPS Ha Pl
OTMEYECHHBIX HemocTarkoB, omeHka BPOHI-3 siBjsieTrcssi ONTHMAaJdbLHOM [AJA Bceid
COBOKYNHOCTH HEHTPOHHBIX cedyeHMil. /{11 oOmacTu paspelieHHBIX M Hepa3pelIeHHbIX
pezonancoB B bPOH/I-3 mpunsra omenka ENDF/B-VI. Onenka JENDL-3.3 mpunsita st
YIJIOBBIX pACHpEeleseHU M CHEKTPOB BTOPUYHBIX HEWTPOHOB, HO MHTETPAIbHBIE CEUEHUS
HEYNpyroro paccessHusi M (n,Xxn) peakuuid YTOYHEHbI Ha OCHOBE COIJIACOBAHHBIX
cTaTUCTHYeCKUX pacueToB. [lo-BuAMMOMY, CylIeCTBEHHO YTOYHEHbI TaK/Ke CeYeHUsI BceX
NMOPOroBbIX peakuuii. be3 HOBBIX OSKCIEPUMEHTANBHBIX JA@HHBIX HET BO3MOXKHOCTHU
CYIIECTBEHHO YJYUIIUTh OIIEHKU HEUTPOHHBIX ceueHui, BKiatoueHHsie B BPOH/I-3.
Henecoobpazno Brimrounth (aiina BPOH/-3 nist Mo-95 B 6ubamnorexky Pochona-2005.

7.2. ABTOpBI 0TOOpA (haiiia
Hrnariox A.B., Manoxun B.H.
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42.5 Monu6aneH-96

Coneprxanue B ectecTBEHHOM cmecu 16.68%

1.00mme xapakTepuCcTHKHU
1.1. Z=42
1.2. A=96
1.3. Aw=95.08080
1.4. IlepeueHb HEUTPOHHBIX peakluid ¢ moporamu Huxe 20 M»aB:

MT Peaxmms Q, M>B Eropor-» M2B S npo-npoIyKT

04 n,n’ -0.7782 0.7864 Mo-96
16 n,2n -9.1543 9.2506 Mo-95
17 n,3n -16.5233 16.6883 Mo-94
22 n,no -2.7639 2.7830 7r-92

28 n,np -9.2966 9.3944 Nb-95
102 n,y 6.8210 Mo-96
103 n,p -2.4044 2.4297 Nb-96
104 n,d -6.9919 7.0655 Nb-95
105 n,t -9.3023 9.4001 Nb-94
107 n,o 3.9760 Zr-93

2. HeliTpoHHBIE 1aHHBIE B pe30HAHCHOI o0sacTu (MF=2)
2.4 O01acTh pa3spelieHHbIX Pe30HAHCOB.

B nactosimee Bpems onenka JENDL-3.3 misi pa3penieHHbIX M HEpa3pElICHHBIX PE30HAHCOB
BkimtoueHa B orieHku JEFF-3.0(=JEFF-3.1), CENDL-3 u nocnenntoro Bepcuto ENDF/B-VII. Tax
KaK HEeT SKCIIEPUMEHTAJIbHBIX NAHHBIX, YKa3bIBAIOUIMX Ha HEJAOCTAaTKU STOM OLIEHKH, TO OHa
BKIJIIOUYEHa Takxke B oleHky bPOHJI-3.
HetlitpoHHble ceueHus B 00J1acTH pa3penieHHbIX pe3oHaHcoB B ornieHke JENDL-3.3 ocHoBaHbI Ha
Habope mapaMeTpoB HEHUTPOHHBIX PE30HAHCOB, pEKOMEHIOBaHHBIX Kukyuu /1/ Ha ocHOBe
aHaJIM3a SKCIEPUMEHTAIBHBIX JaHHBIX [0 MPOMyCKaHWIO /2/ W paJuallMOHHOMY 3axBary
HeiTpoHoB /3, 4/. DT mapameTpsl JMIIb HE3HAYUTEIHHO OTIMYAIOTCS OT IapamMeTpoB,
PEeKOMEHIOBaHHBIX Ha Myrabrxabom u ap. /5/. Beumn TpHUHATH CpEeIHHUE pPaaAUANMOHHBIE
mmpunel 0.114 3B s s—pesonancoB u 0.136 nns p—pe3oHaHcoB. BepxHss rpanuna
pe30HaHCHOW 00JacTH MpUHATA paBHOU 19 k3B, pamuyc moreHnmansHOTO paccesHus - Ry = 7.0
¢™M /5/ m nans BBIYUCIEHHUS HEUTPOHHBIX CEUEHHH Ha OCHOBE PE30HAHCHBIX IapaMeTpoB
pekoMeHoBano npudamxennn MLBW.
Paccunrannbie ceueHus sl TEIUIOBBIX HEUTPOHOB (2200 M/C) paBHBI:

notHOe = 5.322 6, ympyroe =4.727 6, 3axBata= 0.595 0,

pe3oHaHCHBIN uHTEerpan 3axsara Boiie 0.5 3B: = 17.3 6.

2.2 CraTucTHYecKue mapaMeTpbl pa3pelieHHbIX Pe30HAHCOB.

Ha puc. 1 npeacraBnena sHepreTuyeckasl 3aBUCUMOCTb YUCIIA S- U P-PE30HAHCOB, BKJIFOUEHHBIX
B oneHky JENDL-3.3, a Takke »HHEpPreTHYECKHE 3aBUCUMOCTU KYMYJATHUBHBIX CYMM
IIPUBEJCHHBIX HEUTPOHHBIX IIUPUH PE30HAHCOB. JIMHEMHOW aNNpOKCUMAalMKM HapacTarollen
CYMMBI S-pE€30HAaHCOB COOTBETCTBYET CPEJIHEE PACCTOSHME MexAy pezoHaHcamu Dops=(1.01 =+
.12) x3B, u ms p-pezonanco — D;=(.36 £ .03) kaB. AnamoruunbiM 00pa3oM AJiT HEUTPOHHBIX
CHIIOBBIX (yHKIMH momyanM So = (.53 £ 0.08) 10* u S; = (7.1 + 1.0) 10™.
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UToObI MONMYYHUTh ONTHUMAIBHYIO OIIEHKY TIPOIyCKa PE30HAHCOB, HApAIy C aHaJIU30M
JHEPreTUYECKON 3aBUCUMOCTH KYMYJIATUBHOW CyMMBI PE30HAHCOB YacTO TPHUBJICKAIOT aHAIIN3
COOTBETCTBUSI MApPaMETPOB PE30HAHCOB pacIpe/eicHHI0 HeWTpoHHbIX mupuH [loprep-Tomaca.
PesynbraThl Takoro aHajgM3a MpEACTaBJICHbI Ha puc. 2. JlaHHBIA aHAIU3 TOKA3bIBACT, YTO B
HaOogaeMoM Habope S-pe30HAHCOB, MO-BHAMMOMY, IMPOMYIIEHO OKOJO 3-4 pe3oHaHCca U B
HaOope p-pe30HaHCOB coaepkutTcs 17-20 crabbIX pe30HAHCOB, KOTOPBIC CIIEI0BAJIO OBl OTHECTH K
d-Bonre. Takue cimaOble pe30HAHCH HE WCKAXKAIOT NMPUBEICHHBINA BBINIC aHATN3 HEUTPOHHBIX
CHJIOBBIX (DYHKIWH, HO WX Yy4YeT CYIICCTBEHCH JUISl OLEHKH CPEIHEr0 PACCTOSHUS MEXIY
pE30HaHCAMH.

2.3. OO0JsacTh Hepa3pelIeHHBIX PE30HAHCOB.

Jlist obnmacTh HepaspelmIeHHbIX pe30oHaHcoB Bce mociemnue omenkr, CENDL-3, JEFF-3.1 u
ENDF/B-VII, 3aumctBytor ounenky JENDL-3.3. Bepxussi rpanunia o0nacTd Hepas3pelleHHbIX
pe3onancoB B JENDL-3.3 npunsara paBaoit 100 k3B, u B paccMoTpeHne BKIIOYCHBI 3aBUCSIINE
OT DHEPTUU CPEAHME MapaMeTpbl HEUTPOHHBIX PE30HAHCOB A S-, p- U d-BoJH. B cooTBeTCcTBUM
¢ dopmarom ENDF/B nmns pacdera HEWTPOHHBIX CEUEHUH B 3TOW 00JIACTH JOJDKHA OBITH
ucrnoibp3oBaHa ¢popMmyia onHoypoBHero bpelita-Burnaepa.

Heiitponnsie cunosbie (ynkimu SO, S1 u S2 paccunTaHbl Ha OCHOBE ONTHYECKOW MOJENHU C
nporpammoit [911]. Cpennsast pamuandoHHas MIMPUHA B3siTa HE3aBUCUMOM OT OpPOMUTAIBLHOTO
MOMEHTa M CpEJHEE PpACCTOSHHE MEXAYy YPOBHIMH OIpPEICNIEHO TaKUM 00pa3oM, UYTOOBI
BOCITPOM3BECTH HAOJI0/IaeMOE CEUCHHE PaTUaAllMOHHOTO 3axBaTa HEHUTPOHOB. D¢ (EKTUBHBIN
paauyc paccesHUs MOIy4YeH MOATOHKOM K MOJHOMY CEYEHMIO, pACCUMTAaHHOMY I10 ONTHYECKOU
Mozenu nipu sHeprumn 100 k3B.

Jlnsa sneprum HelitpoHoB 70 k3B mostydeHsl cieayonue 3HaueHus IapaMeTpoB:

SO =0.370E-4, S1=5.480E-4, S2 =0.364E-4, Gg=10.162 5B, D0 =93.33 3B, R = 6.698 ¢m.
Ha puc. 3 u 4 ouenku JENDL-3.3 st o6nacTu pasperieHHbIX U HEepa3pelIeHHbIX PE30HAHCOB
NPUBEJEHBl B  CPAaBHEHMM C  HMEIOIIMMHUCSH  DKCIIEPUMEHTAJIbHBIMU  JAHHBIMH.
OKCHEpUMEHTAIIBHBIE JIaHHBIE 10 IMOJHBIM HEUTPOHHBIM CEUEHUSAM HMEIOTCS IIPU HEPIUAX
Beiie 100 k3B (cM. cremyromuii pa3aen), 3TU TaHHBIE XOPOIIO COTIACYIOTCS C SKCTPAIOIAIUeH
sHepreTuueckoil 3aBucumocthio oneHku JENDL-3.3. B auanasone snepruii ot 100 3B no 30
k3B naHHBIE 1O ceYeHUsIM paJMAIlMOHHOTO 3aXBaTa HEUTPOHOB M3MEpeHBI B padoTe [64K], a B
nuanasone sHepruii ot 4 no 100 k3B Takke B pabore [76M], u mpH COOTBETCTBYIOIIEM
YCPEIHEHUH PE30HAHCOB OLICHKAa BOCIIPOU3BOJIUT 3TH JaHHbIE.

Ha ocHoBe mpoBeneHHOro aHanu3a ObUIO MPUHATO pEIICHHEe, YTO, HECMOTPS Ha OTMEUYEHHbBIC
BbIILIE MOTPEIIHOCTH aHaJN3a PE30HAHCOB, NI 00/1aCTH pa3pelieHHBIX W Hepa3pelleHHbIX
pe3oHaHcoB HeaecoodOpasHo BKJIWYUTL B BPOH/I-3 ouenky JENDL-3.3. Ilpu orcyTcTBUM
HOBBIX JKCIIEPUMEHTAJIBHBIX JaHHBIX HET BO3MOXKHOCTH CYIIECTBEHHO YJIYYIIUTh OLEHKU
HEHUTPOHHBIX CEUCHHUH B 00JIACTH PE30HAHCHBIX HEUTPOHOB.
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Puc. 4. Onenka ceuyeHusi paaudallMOHHOTO 3axBaTa HEUTPOHOB B OO0JIACTH pPa3pEIICHHBIX H
HCPA3pCHICHHBIX PEC30HAHCOB B CPABHCHUU C SKCIICPUMCHTAJIbHBIMHA JAHHBIMU

3. HeiiTpoHHbIe ceueHHusI BHe pe3oHaHcHOi o0aactu (MF=3).

[IpenBaputensHo aBropamu oueHku bPOHJI-3 Obul mccnenoBaH W OLIGHEH BKJIAJ MPSMBIX
MIPOLIECCOB B ceueHue Heynpyroro paccesiHusi. [lockonbky ceuenue peakuuu (n,2n) A0CTaTOYHO
XOpOILIO M3BECTHO M3 3KCIEPUMEHTAJIBHBIX JaHHBIX M OCHOBAaHHOW HAa HUX 3MIHMPUYECKON
CHUCTEMAaTHUKH, TEOPETUYECKUE PACUEThl CEYEHHM HEYNpPyroro paccesHusl MPOBOJMWINCH TAKUM
00pa3oM, 4TOOBI NOJTYYHUTh COTIACOBAHHOE OMMCaHUe (QYHKIMU BO3OYKACHUS peakiuu (n,2n) u
OIICHEHHOTO BKJIaJla MPSMBIX mporieccoB B obnactu 20 M»aB. IlomydeHHbIE pe3yabTaThl MO
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GyHKIUAM  BO30OYXKIEHHUSl JPYTHX [OPOTOBBIX peakUud KOPPEKTHPOBAINCH HAa OCHOBE
IIPEICKa3aHUi SMIUPUUECKUX CUCTEMATHK.

Onenennble AaHHbIe (QYHKIUH BO30OYXKACHUS HEYNPYTrOro pAacCestHUs U OJHOTO
M30TONIA CPaBHUBAINMCH C JAHHBIMM JI1 JIPYIMX M30TONOB JaHHOTO 3JIEMEHTa U H30TOIOB
COCETHUX sJIep, YTOOBI MOJIyYUTh COIJIACOBAHHOE OINMCAHHE CEUYEHHWM JUIsi BCEX H30TOIOB
MOJMO/IEHa C YYETOM SMIUPHUECKON TEHICHLIMU N3MEHEHHUS MaKCUMaJIbHOTO CEYEHUS PeaKIuu
HEYINPYroro paccesiHus B 3aBUCUMOCTH OT aTOMHOT'O HOMEpPa M aTOMHOT'O BECca U30TOIIA.

[TonyuyeHHble pe3ynbTaThl cpaBHUBAIUCH JaHHbIMU Onbnmorek ENDF/B-VI, JENDL-3.3
u JEFF-3.1. [lockonsky B Oubnmoreke JEFF-3.1 mist uzoronoB monuOaeHa MPUHATH TaHHbBIC
o6ubmuorekn JENDL-3.3, cpaBHeHHME MNPOU3BOAMIOCH TJaBHBIM 00pa3oM ¢ JaHHBIMU
6ubmmoreku JENDL-3.3. B Oubnuorexke ENDF-B7 B GonpIIMHCTBE Ciay4yaeB TakKe MPUHSTHI
nannble oubanorexu JENDL-3.3. ITostomy cpaBHenue ¢ ENDF/B-VII npoBoaniaock TOAbKO TexX
peaKIuii, TaHHbIE AJIT KOTOPBIX OTiInYaroTcs oT JaHHbix JENDL-3.3.

Hetitponnsie ceuenuss 8 BPOH/I-3 B nuanazone 0.01 — 20 M»B Oblii paccuuTaHbl C MOMOIIBIO
nporpammbl GNASH /7/, mogudunmpoBaHHO# ¢ yueToM (UIIOKTyallii HEHTPOHHBIX ITUPUH HA
OCHOBe MojxoAa pabotel /26/. HeliTpoHHbIE KOAPPHUIMEHTH MPOHULIAEMOCTH PACCUMTAHBI IO
MOJIENI CWIIBHOW cBsi3M KaHaioB (mporpamma ECIS /8/) ¢ ywyerom mpsiMoro BO3OYKICHUS
KOJIJIEKTMBHBIX HU3KOJIeXKALMX ypoBHEN 2+ u 3-. [lapameTpsl oNTHYECKOro MOTEHLMANA ObUIH
B3ATHI M3 paboThl /9/, HO TilyOMHA MHUMON YacTW TMOTEHIMaja ObUIa HECKOJBKO 3aHMKEHA,
YTOOBI TOOUTHCSI ONTUMAIBHOTO OIMCAHUS TOJTHBIX HEUTPOHHBIX CEYEHUI MPU SHEPTUSAX HUXKE 3
M>»B.

Onrtuyeckue napaMmeTpsl A1 IPOTOHOB, AEUTPOHOB U anb(a-4acTUll NPUHITHI U3 padot /9/, /10/
u/11/, COOTBETCTBEHHO.

B pacuerax pammanvoHHbIX HMpUH paccMarpuBainuck El1, M2 u E2 —ramma-nepexoast. [lns
CHJIOBBIX (DYHKIIMI TaMMa-TIepexo0/J0B UCIIOIB30BaHbl TapaMeTphl, peKkoMeH0BaHHbIe B RIPL-2
/27/. TlomHas cuioBas (YHKUMS HOPMHUpPOBAJaCh Ha BEJIMYHMHY, COOTBETCTBYIOLIYIO
PacCMOTPEHHBIM BBIIIE JAHHBIM O PAJUANUOHHON IIMPUHE M IUIOTHOCTH HEHUTPOHHBIX
pe3oHaHcoB. [lapameTpsl AMCKPETHBIX YPOBHEH Ul Pa3IMYHBIX KaHAJIOB pacnaja, OoObIYHO,
NPUHUMAIUCh Ha ocHOBe Tabmwui /13/ u pexkomengauuit RIPL-2 /27/.

3.1. ITosHoe HeliTpoHHOE ceyenue (MT=1).

[TonmHble HEUTPOHHBIE CEUEHHs] B PE30HAHCHOW oOnacTu 3Hepruil B Ombmuorekax BROND-3,
JENDL-3.3 u ENDF-B7 paccunutanbl 1o OogHMM WU TE€M K€ PE30HAHCHBIM TapameTrpam /5/ u
HOJHOCTBIO coBManaioT. B obGmactu suepruii Heiitponos 0.1-20 MaB cedenust ObUTH MOJTyYEHBI
pacueToM IO ONTHYECKOH MOJENH C YYETOM HKCHEPUMEHTAIbHBIX JAaHHBIX. 3HAYMTEIbHBIN
pa3dpoc IKCIEPUMEHTAIBHBIX JTaHHBIX HE MO3BOJSET OTAATh MPEANOYTEHHE KaKOH-THO0 OJHOM
OLICHKE.
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Puc.5. IlonHoe ceuenue B o6acTu 3Hepruit HelTpoHoB 0.1-20 M»aB.

3.2.Ceuenue ynpyroro paccesinusi (MT=2).

Bo Bcex olieHkax cedeHue yNnpyroro paccessHus, 0ObIYHO, ONpeensieTcs Kak pa3HOCTh MOJTHOTO
CEYCHHUSI M CYMMBbl BCEX OCTaJbHBIX OILICHEHHBIX cedyeHuil. Ha puc.6 mokazaHo cpaBHEHUE

PA3JIMYHBIX OLICHOK YIIPYTOIr'o paCcCCAHNA C SKCIICPUMCHTAJIIBHBIMU JaHHBIMU.

Ceuenmne ympyroro paccesHusi Ha uzoromne Mo-96 B 6ubnuorekax ENDF-B7, JENDL-3.3 u
BROND-3 6mu3ku, B obmactu suepruii 100-300 k3B manasie BROND-3 nexar HECKOJIBKO
BBIIIIE, YTO CBSI3aHO C OOJiee BBICOKUM CEUYEHHUEM B ATOM 001aCTH MOJIHOTO CeUeHUs (CM. puc.S).
B o6nactu suepruii 0.1-1 MsB onieHk# npakTHUeCKH COBMAAIOT. 3aMETHBIC pa3inyusl BhIe |
M>5B He [a0T cepbe3HbIX OCHOBAaHHUM OTAATh MPEUMYIIIECTBO KaKOKH-TH0O0 OAHOM OLIEHKE.

42-Mo-98(N,EL),SIG

Cross Section (barns)
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Puc. 6. Ceuenne ynpyroro paccessHus B ooimactu 3Hepruit Heritporos 0.1-20 M»aB.
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3.3.Ceuenmne Heynpyroro paccessuus (MT=4, 51-67).

Bce oueHku cedeHHil HEeynpyroro paccesiHis HEUTPOHOB ONMUPAIOTCS HA CTaHAAPTHBIE ONMTHKO-
CTAaTHUCTUYECKUE PACUEThl M PA3HOTTIACHUS OLIEHOK 00YCIIOBJICHBI, ITABHBIM 00pa3oM, pa3inuusIMu
B [TapaMeTpax ONTUYECKOTO NOTEHIMAIA, HCIIONIB3yEMOTO B PacyeTax.

Huxe MNpUBCACHA CXCMa ypOBHGfI, AJIsL KOTOPBIX PACCHUTAHBI

napuuajlbHbIC CCUCHUA

HEYNpYyroro paccessHusl. YpoBHIO noJ HoMmepoM 1 cootBercTtByeT cekuus MT=51 B ¢dopmare
ENDF-6. Haunnas c saepruu 2.5945 M»sB ypoBHU MOAENHPYIOTCA HEPEPBHIBHBIM CIIEKTPOM.

Cxema ypoBHEH:
N DHeprust Cnun ITepexon DOHeprus ramma- BepositHocTh
ypoBHs, MaB KBaHTa, M>B nepexona, %
0 0.00000
1 0.77820 2+ 150 0.77822 100
2 1.14790 0+ 21 0.36967 100
3 1.49770 2+ 351 0.71956 71.1
350 1.49781 28.9
4 1.62590 2+ 453 0.1280 10.0
4 1 0.84769 91.6
450 1.62590 7.4
5 1.62810 4+ 51 0.84993 100
6 1.86950 4+ 6—>5 0.24138 7.3
6—>3 0.37181 4.9
6—1 1.09135 87.8
7 1.97840 3+ 7—>6 0.10895 0.1
75 0.35005 3.9
7 54 0.35256 33
753 0.48071 22.1
7 51 1.20023 70.6
8 2.09560 2+ 8—>2 0.9478 3.7
8 > 1 1.31733 96.3
9 2.21930 4+ 9->7 0.24120 19.5
956 0.35005 18.6
935 0.59124 27.4
9 54 0.59325 12.3
93 0.72163 21.1
951 1.44113 1.1
10 2.23450 3- 1056 0.36490 4.4
10 >4 0.60867 46.1
10 — 3 0.73686 44.7
10 —> 1 1.45620 4.7
11 2.42610 2+ 11 >4 0.80036 36.1
11 >3 0.92840 4.6
11 >1 1.64760 59.3
12 2.43840 5+ 12—-59 0.21898 3.7
1257 0.45988 28.6
1256 0.56880 57.5
12 55 0.81080 10.2
13 2.44060 6+ 1355 0.81258 100
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14 2.48100 2+ 14—6 0.61140 13.4
14 —>5 0.85303 53.4
14 —> 3 0.98310 8.1
14 = 1 1.70280 25.1
15 2.50150 1+ 15—>3 1.0036 15.9
1552 1.3537 53.9
1551 1.7237 30.2
16 2.54040 3+ 16 > 4 0.9146 8.9
16 >3 1.0427 25.1
16 = 1 1.7618 66.0
17 2.59430 3+ 17—9 0.3749
17—7 0.61590
17—5 0.9664 16.7
17 - 4 0.9685 223
17 =3 1.09658 24.6
17 = 1 1.81560 14.2
18 2.59450

Ha puc. 7 noka3zansl pyHKIUN BO30YKIEHNUS HHTETPAIbHOIO CEUYCHHS HEYTIPYTOro PacCestHUsS U3
6ubmmorek BROND-3 u JENDL-3.3. ®yukius Bo30yxaenus B 6udianoreke ENDF-B7 B3sita u3
JENDL-3.3. DkcriepuMeHTaIbHBIE JaHHBIE TI0 UHTErPAaIbHOMY CEYEHHIO HEYIIPYTOro paccesHus
HeHTpoHOB oTcyTcTBYIOT. JlanHbie BROND-3 B obGnactu sHepruii HelTpoHOB HIke 2 M»aB
COIVIaCYIOTCSl C JAaHHBIMM YKa3aHHbBIX OMOIMOTEK, HO MpH 00Jiee BBICOKUX PHEPIUAX OHM JIexkKar
BBIIIIC. YUHUTHIBas, 4TO TpHu pacuerax ceueHnid B BROND-3 Obuta mpumeHeHa Hecdepuyeckas
ONTHYECKas MOJENb M YJIy4llIeHHbIE MapaMeTpbl, 3aBUCUMOCTb W3 Oubimoreku BROND-3
IPEOYTUTENBHEE.

Ha puc. 8-9 noka3zanbl QpyHKIMHM BO30YXI€HHUsI HEYIIPYTOro paccesHusl Ha IepBOM ypoBHe Mo-
96 B cpaBHEHMHM C FKCIIEPUMEHTANBHBIMU JaHHBIMU. Kak BuaHO, ouenku JENDL-3.3 u BROND-
3 mpaktudecku cosnagatoT. Ha Puc.9 npencraBieHo ceueHne HEyNIpyroro paccessHus Ha BTOPOM
ypoBHe. B obmactu no sHepruum 3 M»sB olieHKM Takke COBIAaIoT, Bbilie 3Heprun 3 M»aB
ounenka BROND-3 npeanoururensree. Ha Puc.10 nokasaHo cedeHne Ha TpETbEM YPOBHE.

42-Mo-96(N.INL),SIG
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Puc.7. IlonHoe ceueHue HEYNIPYToro paccessHus HEUTPOHOB.
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Puc.8. Ceyenne Heynpyroro paccessHusi HBUTPOHOB Ha IIEPBOM YPOBHE.
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Puc.9. Ceuenne Heynpyroro paccessHus HEUTPOHOB HA IIEPBOM YPOBHE
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Puc. 10. Ceuenne HEYyIpyTOTrO paccestHUs HEHTPOHOB Ha BTOPOM YPOBHE.
3.4. CeueHue peakuuu paguanuonHoro 3axsara (MT=102).

Ha Puc. 11 mokazaHo ceueHHe pagualliOHHOTO 3axBaTa B HEPE30HAHCHOUM o00JacTu SHepruit
HelTpoHoB. B obmactu 1o 200 k3B onenku BPOH/I-3 u JENDL-3.3 coBnagarot, HO BbImie 200
K3B uMeroTcs CyliecTBeHHbIE pa3inyusi, OJHAKO B OTCYTCTBHM 3KCHEPUMEHTAIbHBIX JAaHHBIX
TPYAHO OTAATh MPEANOUYTEeHNE KaKoi-mn0o onHol 3aBucuMoctu. Jlanusie B ENDF-B7 B3siThI U3
JENDL-3.3.

42-Mo-95(N,G),5IG

m— Mo96 bromd-3
Mo96 jendl-3.3
1976 Musgronwe
> 1971 Seasd
= 194 Kapchignshey

Cross Section (barns)
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Puc. 11. Ceuenuie panuaiiuoHHOTO 3axBaTa B 00yacTu SHepruit HelTpoHos 0.019-20 M»aB.
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3.5. Ceuenue peakuuu (n,2n)(n,3n) (MT=16, 17).

Ha puc. 12 noka3aHbl TeOpeTHYECKHE OLIEHKU CeYeHUH peaknuu (n,2n) oudmmorek BPOH/I-3 u
JENDL-3.3. DOkcniepuMeHTanbHble 1aHHble OTCYTCTBYIOT. CeueHus 3toil peakuuu B ENDF-B7
B3saThl U3 JENDL-3.3. Jlanasie BROND-3 u JENDL-3.3 pasnuuatorcs, HO 00€ OIEHKH IO
dopme U abCONIOTHOW BETUYMHE COTJIACYIOTCA C AMIHUPUYECKOW CHCTEMATUKOM M BBITJISIAT
PaBHOLICHHBIMH.

DKCTepUMEHTANIBHBIX JAHHBIX MO CeYeHMIO peakiuu (n,3n) HeT (puc. 13). Ouenka 6udIMOTEKU
ENDF-B7 taxxe npunsta uz JENDL-3.3. Paznuuug B nanHbix BROND-3 u JENDL-3.3 He
SBJISIIOTCSI CYILIECTBEHHBIMU, 00€ OLICHKH PaBHOILICHHBI.
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Puc. 12. Ceuenue peakuuu (n,2n).
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Puc. 13. Ceuenune peakiuu (n,3n).
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3.6. Ceuenue peaxuuu (n,p),(n,d), (n,t), (n,a)(MT=103,104,105,107).

Ceuenue peakuuu (n,p) B ENDF-B7 npunsito u3 JENDL-3.3. PacxoxaeHust B CEYECHUSIX PEAKIUU
(n,p) 6mbmmorek BROND-3 u JENDL-3.3 He3nauutenbHbl (cM. puc.14), ceueHnne B 000MX CiTydasx
COOTBCTCTBYCT OKCIICPUMCHTAJIbHBIM JTaHHBIM.

Ha puc. 15 nokazano ceuenue peakiuu (n,d). Ceyenune peakiuu u3 6ubimorekn BROND-3
MPEIOYTUTENIbHEe, TIOCKOJIBKY TMPU €ro pacdyere Oojiee KOPPEKTHO YUYTEH BKIAQA MPSMBIX
MPOLIECCOB.

Ceuenue peakuuu (n,t) B 6udmmorexkax BPOH/I-3 u ENDF-B7 nmpunsito nu3 JENDL-3.3

Ha puc. 16 mnpencraBieHo cedeHHe peakiuu (n,a). DKCIIEPUMEHTAIBHBIX JAHHBIX HET.
Paccunrannas mo Teopuu SACPHBIX peakiuii GyHKIUS BO30YKISHUS PEAKINH (n,a) u3 GHOIHOTEK
BROND-3 no ¢opme u aOCOJIOTHOW BEIMYWHE B MAKCUMyME CEUYEHHS JIYUIlle COTIacyercs C
HIMIIUPHYUECKON cucTeMaTHkou /15/.

Mo-96 (n,p)
50 T T T T T T T .|>
45 [ BROND3 | R
i JENDL3.3 -
m Am82
40 T e At84 l# ]
_ Cu67
Z 3% v Furr | ]
@ < 1k88
lg 30__ > Ligo 7]
O Lu70
E 25 T © Ma86 ]
A Mo86
% 20__ v Pe85 7]
© 15 L > Qa74 _
3 I Ra85 |
(@] B = Sr79 |
10 i e St62 i
5 4~ Bres ]
i v Fi01 i
0 T T —== T T T
0 5 10 15 20

OHepruna (MaB)

Puc. 14. Ceuenue peakuuu (n,p).
Mo-96 (n,d)

12 —

N
o
[

CeyeHuns (MunubapH)
»
[

4
I BROND3

2 JENDL3.3
| ® Has81

0 ' ! = r ’
5 10 15 20

OHeprusa (MaB)

Puc.15. Ceuenue peaxiuu (n,d).
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Mo-96 (n,a)
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| JENDL3.3
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OHeprua (MaB)

Puc.16. Ceuenue peakiuu (n,a).
3.7. Ceuenne peaxuuu (n,np),(n,na) (MT=28, 22).

Ha puc. 17 u 18 mnokasanbl ¢yHKOMu BO3OyXIaeHHs peakuuid (n,np) u (n,na).
DKCHepUMEHTANIBHBIX JaHHBIX HET, MOJTOMY KpUTepueM OTOOpa SIBISETCS COINIaCOBAaHHOCTH
CEUYCHHUU ITUX C CEUCHHUsMHU peakuui (n,p) u (n,o),coorBeTcTBeHHO. DyHKIMA BO3OYKICHUS
peakmuu (n,np) u3 BROND-3 ny4mie cornacyercs ¢ cedeHueM peakiuu (n,p) U ¢ CHCTEMAaTHKON
ceYeHul peakuuu (n,xp).

Ceuenust peaknuu (n,na) Ombmumorekn ENDF-B7 B3arer u3 JENDL-3.3. Jlannble
BROND-3 omin4aioTcss HE3HAUMTENbHO, M TO3TOMY MOXXET OBITh PEKOMEHJOBaHA Jr00as U3
TpPeX OLICHOK. DKCIepUMEHTAIIbHbIE TOYKM Ha puc. 18 mpencTaBisioT coOOi CymMMy CEUYEeHUM
peakuuii (n,a) u (n,na). Cymma oleHeHHbIX ceueHuid 3tux peakuuit u3 bBPOH/(-3 u JENDL-3.3
COTJIaCyeTCs C HMXKHEHN 3KCIEPUMEHTAIBHOU TOUKOM.

Mo-96 (n,np)
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Puc. 17. Ceuenue peaxiuu (n,np).
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Mo-96 (n,na)
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Puc. 18. Ceuenune peakiuu (n,na).

B pe3ysbTate BHINOJIHEHHOT0 CPABHUTEIbHOI0 AHAJIN3A NPEANOYTUTEIbHBI CeYeHHUs BCeX
NOPOroBbIX peakuuii u3 6mdéanorekn BROND-3.

4. YriioBble pacnpeejieHus BTOPHYHBIX HeiiTpoHoB (MF=4).

MT=2 VYrnoBele pacnpeneneHus ynpyro paccesHHbIXx HeTpoHoB B BPOHJI-3 mpuHsATh U3
JENDL-3.3, rne onu paccuntansl 1o nporpamme Gasthy/6/. Ha Puc.17-18 nokasansl yrioBsie
pactipeaenenust u3 6momuorek bBPOHJI-3 u JENDL-3.3 B cpaBHEHUH ¢ 3KCIIEPUMEHTATbLHBIMHU
JTaHHBIMHU.

J1J1st yTIIOBBIX pacrpeielieHuii pacCesTHHBIX HEUTPOHOB 00€ OIEHKH YYHUTHIBAIOT BKJIA IPSIMBIX
MPEPaBHOBECHBIX TMPOIIECCOB, KOTOPbIE MPUBOJIUT K TMOBBIINIEHHOMY BBIXOAY HEUTPOHOB IS
NEepEeHUX YIJOB, U aCUMMETPHUS YIJVIOBBIX pacIpe/eieHU yBEIMYUBAETCS C POCTOM SHEPruu
HaJIETAIOIUX HEHTPOHOB.

42-Mo-96(N,EL),DA Eig.80E+5

+ T - T ™ ™ T -r - ™ ™ ' T

P96 brond-3 Eis. B0E+5
P96 jendl-3.3 FEi BOE+5
1973 Lambropoulos

o/dB (bisr)

| |
[} 50 100 150

Angle (deg)

Puc.19. YrioBsie pacnpeneneHus ynpyro pacCesHHbBIX HEUTPOHOB.
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42-Mo-96(N,EL),DA Ei6.98E+6

Mo brand-3 Eib 98E+6
10 | MIo96 jend]-2.3 B 9EE+
157% Rapaporl

19765 Tanaka

o/l (b/sr)

|
[+] 50 100 150
Angle (deg)

Puc. 20. YrnoBele pacupenenenus yupyro paccessHHbIX HEMTPOHOB.

MT=51-66 YrioBble pacnpenenacHuss HEYNpyro paccesHbix HeWTpoHoB B BPOH/I-3 npunsaTHI
u3 JENDL-3.3, rne onn paccuutansl o nporpammam Gasthy u Dwuck.

4. JHepro-yrioBblie pacnpeaeJeHusi BTOPUYHBIX HeHTpoHOB (MF=6).
5.
MT=16,22, 28,91 DHepro-yrioBsie pacupeacieHuss BTOpuuHbix HeHTpoHOB B BPOH/I-3
npuaTsl 13 JENDL-3.3. OHu ocHOBaHBI Ha cucTemMaTuke pabotsl /17/

6. MHOKeCTBEeHHOCTh 00pa3oBaHus ramma-iay4deid MF=12).

MT=102 MHoxecTBEHHOCTb 00pa3oBaHus ramma-nyueit B BPOH/I-3 paccuurana no
nporpamme GNASH.
7. Ceuenus oOpasoBanusi ramma-iayueii (MF=13)
8.
MT=3 Ceuenus obpazoBanus ramma-inydeid B BPOH/I-3 paccunrans! mo nporpamme GNASH.
9. Yruaosble pacnpenenenus ramma-ay4eit (MF=14).
10.
MT=3,102 YrioBsie pacupeaeieHusi raMMa-JIydeld Heynpyroro B3auMoJIeHCTBUS U
paaranoHHOro 3axsara npuHATe U3 JENDL-3.3 u npeanonararorcs H30TPOIHBIMU.

10. HenpepbiBHBIE cieKTPbl ramma-ay4deit (MF=15).
MT=3 HenpepbIBHbIE CIIEKTPHI FaMMa-Iy4eil HEyIPyroro B3auMoI€CTBUSI IPUHSATHI U3
JENDL-3.3, rie oHU nosty4eHbl almnpoKCUMAIel ¢ TOMOIIBIO SMITUPUIECKON (POPMYITBI
pabotsl /18/ sKCIEpUMEHTANBHBIX TaHHBIX paboThI /19/.
MT=102 HenpepbIBHbIE CIIEKTPBI FraMMa-Iydell paJualiiOHHOro 3axBara npuHsThl u3 JENDL-
3.3, rae oM paccuuTaHsl 1Mo nporpamme Gasthy /6/.
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IlepeyeHb HCNMOJIb30BAHHbBIX IKCIIEPUMEHTAJBHBIX DaﬁOT

1. ITonHoE ceyeHnue

VYkazarens 1-it aBTOp Ccpuika Ne Huanason snepruu, | Yucio
EXFOR 5B TOYEK
Sm75 A.B.Smith JNP/A,244,213,1975 10524 1.64+06 | 5.51+06 | 88
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 1.01+05 | 1.50+06 | 594
Di68 M.Divadeenam | J,DA/B,28,3834,1968 10523 1.30+05 | 6.40+05 | 103

2. CedeHne paiMalliOHHOTO 3aXBaTa

YkazaTenb 1-i1 aBTOD Ccpuika Ne Huanazon snepruu, | Yucino
EXFOR 3B TOUEK

Mu76 A.R.Del.Musgrove | JNP/A,270,108,1976 30357 3.0+03 | 2.0+05 15

Ka64 S.P.Kapchigashev | C, 64Dubna, 104, 1964 41233 3.25+01 | 4.60+04 | 47

3. CeueHue ynpyroro paccesHus

YkazaTenb 1-i1 aBTOD Ccbuika Ne HuanazoH snepruu, | Yucino
EXFOR 3B TOUYEK

Mc Daniel77 F.D.Mc. Daniel | P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
12782 6.00+06 1

Mcdaniel74 F.D.Mcdaniel JLPR/C,10,1087,1974 10391 1.50+06 1

Lambropoulos73 | P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130

4. CeueHue HEYIIPYTOro paccesiHus

Ykazarenb 1-it aBTOD Ccblika Ne Huamnason sHepruu, | Yucio
EXFOR 3B TOYEK

Mc Daniel77 F.D.Mc. Daniel | P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
12782 6.00+06 1

Mcdaniel74 F.D.Mcdaniel J,PR/C,10,1087,1974 10391 1.50+06 1

Lambropoulos73 | P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130

Korzh94 1.A.Korzh J, UFZ,39, 785, 1994 32201 9.07+05 | 1.40+06 | 5

5. Ceuenue peakiuu (n,p)
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Ykazarenb 1-i1 aBTOD Ccpuika Ne Hwuamnazon snepruu, | Yucmio
EXFOR 5B Touex
Filat01 A.A Filatenkov R, RI-258, 2001 41424 1.3+06 1.5+06 | 6
Liskien90 H.Liskien J, ARL41(1990)83 22125 1.3+07 | 2.0+07 15
Ikeda88 Y.Ikeda R, JAERI-1312(1988) 22089 1.3+07 1.5+07 [ 16
Molla86 N.I.Molla R, INDC(BAN)-003, 1986 | 30985 1.4+07 | 15407 |5
Marcinko86 | A.Marcinkowski | J, ZP/A, 223, 91, 1986 30809 1.3+07 1.7407 | 8
Rahman§85 M.Rahman J,NP/A, U, 435(1985)43 21990 59+06 | 9.6+06 |8
Pepelnik85 | R.Pepelnik P, NEANDC(E)-26U, 1985 | 21999 1.47+07 1
Atsumi84 H.Atsumi R, NEANDC(J)106U, 1984 | 21935 1.5+07 1
Anemiya82 | S.Anemiya J, NST, 19, (10), 781, 1982 | 21840 1.48+07 1
Srinivas79 R.Srinivasa C,79Knoxvill, 848 30576 1.4+07 1
Fujino77 Y.Fujino R, NEANDC(J)-51, 1977 20850 1.46+07 1
Qaim 74 S.Qaim C, 77Geel, 327(1977) 20513 1.5+07 1
Lu70 W.D.Lu J, PR/C, 1, 358, 1970 10145 1.44+07 1
Cub67 P.Cuzzocrea J, NP/A, 103, 616, 1967 21141 1.41+07 1
Br63 E.T.Bramlitt J, PR, 131, 2649, 1963 11590 1.47+07 1
St62 F.Strohal J, NP, 30,49, 1962 30008 1.46+07 1
6. Ceuenne peakuuu (n,d)
Ykazarenb 1-i1 aBTOD Ccpuika Ne Hwnamnazon snepruu, | Yucnio
EXFOR 3B Touex
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 | 1
7 Ceuenne peakuuu (n,nNp)
VYkazarens 1-it aBTOD Cchuika Ne Juanason sHepruu, | Yucio
EXFOR aB Touex
Ikeda88 Y.Ikeda R, JAERI-1312(1988) 22089 1.3+07 1.5+07 [ 16
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 1
8. Ceuenue peakuu (n,na)
Ykazatenb 1-i1 aBTOD Ccpuika Ne Huanazon snepruy, | Yucino
EXFOR sB Touek
Kneft86 D.W.Kneff J, NSE, 92, 491, 1986 10933 1.48+07 1
Haight81 R.C.Haight J, PR/C, 23, 700, 1981 10960 1.48+07 1

9. Jakaouenue

7.1 BeiBoabl Ha ocHOBE NTPOBEICHHOTO aHAJIM3a MOXHO CII€JIaTh BBIBOJI, YTO, HECMOTPS Ha P
OTMEUEHHBIX HenmocTatkoB, oreHka BPOHJ/I-3 saBasercss onTuMaidbHOW 1JA  Beeil
COBOKYINHOCTH HEWTPOHHBLIX cedyeHWil. Jlmsi oOiacTu pa3pemieHHBIX MW Hepa3penieHHBIX
pezonancoB B bBPOH/I-3 npunsra onenka JENDL-3.3. Ouenka JENDL-3.3 npunsaTa Takxke s
VIJIOBBIX PACIpPENCTICHU M CHEKTPOB BTOPUYHBIX HEUTPOHOB, HO MHTETPAIbHBIC CEUCHUS
HEYNpyroro paccesinusi M (n,Xxn) peaxkuuid yYTOYHEHbI HA OCHOBE COIJIACOBAHHBIX
craTucTu4eckux pacueron. Ilo-BuaMMOMYy, CyllIeCTBEHHO YTOYHEHbI TaKkKe CEYEHHMS BCeX
NMOPOroOBbIX peaknuil. be3 HOBBIX HKCIEPUMEHTAJIBHBIX JaHHBIX HET BO3MOXKHOCTHU
CYILIECTBEHHO YJIyUIIUTh OLIEHKU HEUTPOHHBIX ceueHu, BKitoueHHble B BPOH/I-3.
[lenecoo6paszno Brmtounth (aitita BPOHA-3 njst M0-96 B oubamnorexky Pocgona-2005.

7.2. ABTOpBI 0TOOpA (haiiia
Urnatrok A.B., Manoxun B.H.
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42.6. Monn6peH-97

ConaeprxaHue B ecTeCTBEHHOM cmecu: 9.55 %.

1. O0mue xapaKkTepUCTUKH
1.1. Z=42
1.2. A=97
1.3. Aw=96.07350
1.4. IlepeueHb HEUTPOHHBIX PEAKIIUN:

MT Peaxmms Q, M>B Eropor-» M2B Hz[po-npoz[yKT*)

04 n,n’ -0.4809 0.4859 Mo-97
16 n,2n -6.8159 6.8869 Mo-96
17 n.3n -15.9750 16.1348 Mo-95
22 n,no -2.8214 2.8508 Zr-93

28 n,np -9.2204 9.3164 Nb-96
102 n,y 8.6420 Mo-97
103 n,p -1.1504 1.1624 Nb-97
104 n,d -6.9200 6.9920 Nb-96
105 n,t -7.6325 7.7119 Nb-95
106 n,3He -8.7369 8.8279 Zr-95

107 n,o 5.3736 7r-94

2. HeiiTpoHHbIE cedeHUs B pe3oHAHCHOM o0aacTu (MF=2).
2.1. O0aacTh pa3penieHHbIX PEe30HAHCOB.

HefiTponHsie ceueHus B 00J1aCTH pa3penieHHbIX pe3oHaHcoB B orieHke JENDL-3.3 ocHoBaHbI Ha
Habope MapaMeTpoB HEHUTPOHHBIX PE30HAHCOB, peKOMEHIOBaHHbIX Kukyunm [1] Ha ocHOBe
aHaJIM3a DSKCIEPUMEHTAIBHBIX JAHHBIX IO MPOINYCKaHUIO [2] M paguallMOHHOMY 3axBaTy
HEUTpOHOB [3, 4]. DTu mapameTpbl Uil OOJBIIMHCTBA PE30HAHCOB ONM3KH K TapameTpam,
pexoMeHa0BaHHBIX Myrabrabom u ap. [5]. BepxHss rpaHuma pe3oHaHCHOW OOJIACTH HPUHSTA
paBHOU 1.8 k3B, paamyc moTeHIMambHOTO paccesHus - Ry = 6.9 &M [5] u 1 BEIYUCICHHS
HEUTPOHHBIX CEYCHUH HAa OCHOBE PE30HAHCHBIX IMAPAMETPOB PEKOMEHJOBAHO MPHOIMKECHUU
MLBW. Jlns pe30HaHCOB C HEM3BECTHBIMU PAJUAMOHHBIMU IIMPUHAMHU TPUHATHI CPEIHHE
3HaueHus wupuH: 130 MaB 1 s-pesonancoB u 150 MaB miis p- pesonancos. Ouenka JENDL-
3.3 nus paspenieHHbIX pe3oHaHcoB BkiroueHa 0e3 m3menennii B CENDL-3 u taxoke B JEFF-3.1.
B 2005 r. Myra6ra6 [17] mepecmoTpen mapameTpsl pa3pelIeHHBIX pe3oHaHcoB. Hambomee
CYIIECTBEHHBIMU SIBJISIFOTCA MIEPEHOC PE30HaHCa ¢ 3Heprueit 227.6 3B u3 cnucka s-pe30HaHCOB B
CIHCOK P-pE30HAHCOB M, HA0OOPOT, MEPEHOC 5 PEe30HAHCOB B AMana3zoHe 3Hepruit ot 1133 mo
1364 3B cnucka p- B COUMCOK S- pe30HAaHCOB. beuin Takke yBenudeHsl 10 162 mM3B cpennue
3HAUEHUS PAJIUALMOHHBIX IIMPUH S-pe30HaHCOB U 10 210 M3B cpenHue paanalmoHHbIE UPUHBI
p-pe3oHaHcOB. BepxHss rpaHuia o0JacTH pa3pelieHHbIX Pe30HaHCOB Obuta yBenwueHa ao 2.0
K9B. IlepecMoTpeHHbIE TapaMeTpbl pe30HaHCOB ObLIH BKIIOUYEHBI B o1ieHKy ENDF/B-VII.
PamuannoHHbIX IMUpHHBI pe30HAHCOB, wucmoib3oBaHHble B JENDL-3.3 u ENDF/B-VII,
nokaszaHbl Ha puc. 1. Xopomo BUAHBI CYLIECTBEHHBIE pa3IW4Msl paJMallMOHHBIX LIMPUH
OOJIBIIMHCTBA PE30HAHCOB B 00€UX OlleHKaX. Tak Kak He MOSBUIOCHh KaKUX-THOO0 HOBBIX TaHHBIX
10 MapaMeTpaM HEUTPOHHBIX PE30HAHCOB, TO OCHOBAHUS Ul IEPECMOTPA PE3OHAHCOB B OLIEHKE
ENDF/B-VII B nactosimee Bpems He sicHbl. Hmke Oyaer mokazano, uro npunsteie B ENDF/B-
VII uzmeHeHus: opOUTATILHBIX MOMEHTOB PE30HAHCOB HE MPHUBOAMUT K CKOJb-THOO 3aMETHOMY
U3MEHEHUIO OIICHOK HEUTPOHHBIX CHUJIOBBIX (YHKIMA U CpeOHHX PACCTOSIHUM Mexay
pe30HaHCaMH.
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Paccunrannbie ceueHUs IS TEIUIOBBIX HEHUTpoHOB (2200 M/C) NMpUBEACHBI B CIEIYIONICH
TadJIuLeE:

OIICHKA JENDL-3.3 ENDEF/B-VII OxcnepumenT [23]
MOJIHOE 7.957 0 8.849 6
yIpyroe 5.8576 6.653 0
3axBaTa 2.100 06 2.196 © 2.5+0.2 6
PE30HAaHCHBIN MHTErpall
3axBara BaIie 0.5 3B: 17.1 © 21.72 0 14£3 6

CrnenyeTr OTMETUTD, UTO B MPEABIAYLIEH KOMIWISILIMYA TapaMeTPOB HEUTPOHHBIX PE30HAHCOB [J]
CEYEHHE 3aXBaTa TEIUIOBBIX HEUTPOHOB MPUHUMAIOCh paBHbIM 2.14+0.5 6 U TOT e pe30HaHCHBIN
MHTETpaJl 3axBaTa, YTO W NPUBEIEHHBIA Bblme [23]. Pa3nuyue OLEHOK IOJIHBIX CEYEHHH U
CEUCHUI yNPYroro paccessHusl IETMKOM OOYCIOBJICHBI CYIIECTBEHHBIM OTIMYHEM IapamMeTpOB
OTpHULIATeNIbHOTO  pe3oHaHca. (OO0e OIEeHKM JAlOT 3aHW)KEHHbIE 3HAYEHHUS  CEUYECHHUs
paavaliMoOHHOrO 3axBaTa HeUTpoHOB, HO JENDL-3.3 B mpeznenax morpemHocTd COracyercs ¢
JKCIIEPUMEHTAIbHBIM 3HAYEHUEM PE30HAHCHOI'O MHTErpalla 3aXxBaTa HEUTPOHOB.

250 250
s-wave p-wave
SOOI ¢ 00 o BD®WOO oo
S 200 200
= <r’>=130+/_20 mV
5 Y
R
2
g -e e o0 o o L] L J L]
o 150 150
3
14 <r'>=150 mV
100 +rr—r ey 100 Ay
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
Resonance energy (keV) Resonance energy (keV)

Puc. 1. PaguanuoHHble MMpUHBI pa3pelIeHHbIX pe30HaHCOB B oueHkax JENDL-3.3
(xpy>xkun) 1 ENDF/B-VII (crutonabie TOYKH), TyHKTAPOM TOKa3aHbl CPEAHUE 3HAUYCHUS IIIUPHUH,
KOTOpbIE IPUHATHI Il PE30HAHCOB C HEU3BECTHBIMH IITUPUHAMHU

2.2. CraTucTHYeCcKHe MapaMeTpbl pa3pelieHHbIX Pe30HAHCOB.

Ha puc. 2 npeacraBieHa sHepreTudeckasl 3aBUCUMOCTb YUCHA S- U P-PE30HAHCOB, BKIIOUEHHBIX
B orneHku JENDL-3.3 u ENDF/B-VII, a taxxke sHepreTuueckue 3aBUCUMOCTH KyMYJISSTHBHBIX
CyMM IIpUBEJICHHBIX HEUTPOHHBIX UIMPUH PE30HAHCOB. JIMHEMHOW anIpoKCUMaluu
HapacTaroleld CyMMBI S-pE30HAHCOB COOTBETCTBYET CPEJHEE PACCTOSHUE MEXKIY PEe30HaHCaAMU
Dy=(90 + 10) 3B, u ana p-pesonancoB — D;=(35 + 5) sB. AnanorununsiM oOpazom s
HEHTPOHHBIX CHIIOBBIX DyHKIHIT momyanm So = (.38 + 0.06) 10 u S; = (9.0 + 1.0) 10™. ITepenoc
B ENDF/B-VII nsit pe3oHaHCOB U3 CIKMCKa p- B HA0OP S-PE30HAHCOB HE U3MEHSET CYIIECTBEHHO
OIICHKH CWJIOBBIX (DYHKIIMI, HO TMPUBOAHUT K 3aMETHOMY OTKJIOHEHHIO HapOCTAIOUIEH CyMMBI
Yucaa S-pPE30HAHCOB OT JIMHEWHOW ammpoKcHUMamnuu (CM. pucC. 2), ¥ TaKoe OTKJIOHEHHE HE
Ka)XeTCsl PU3NIESCKHU ONPABIAHHBIM.

UYroObl MONy4YUTHh ONTHMAJbHYIO OILIEHKY TIpPOMyCKa PpPE30HAHCOB, Hapsay C aHaJIu30M
DHEPreTHYECKON 3aBUCUMOCTH KYMYJISTUBHON CYMMBI PE30HAHCOB OOBIYHO MPUBJICKACTCS aHATN3
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COOTBETCTBUS MTapaMeTpoB pe3oHaHcoB [loprep-TomacoBy pacrpeneIcHHIO HEHTPOHHBIX IIUPHH.
PesynbraThl Takoro aHangM3a MpeACTaBIeHbl Ha puc. 3. JlaHHBIA aHATU3 TOKA3bIBACT, YTO B
HaOOpe S-pe30HAHCOB OOCWX OIEHKaX B, MO-BUAMNMOMY, MPOIYIICHO 8 Win 9 pe30HaHCOB U B
HaOope p-pe3oHaHcoB mporyineHo 6ojee 30 cimabbix pe3oHaHcoB. Takue ciabbie Pe30HAHCHI HE
WCKaXAIOT TPUBCJCHHBIA BBINIC AaHATU3 HEHTPOHHBIX CHIIOBBIX (YHKIWH, HO OHH 3aMETHO
U3MEHSIOT OIICHKH CPETHETO PACCTOSIHUS MEX/Yy PE30HAHCAMHU.

CpenHre pacCTOSIHHSI MEXIYy pe30HAHCAaMH, WCIpPABICHHBIC C y4eTOM IMPOIycKa, Ui Habopa
JENDL-3.3 paBubl Dy=(59 + 5) 3B u D;=(21.2 £ 1.7) 3B u qyis ENDF/B-VII Dy=(56 £ 4) 3B u
D;=(20.1 + 1.7) »B. Ortnomenue Dy D;=2.78 + 0.43 xopomo cormacyercs c oOIiei
CTATUCTUYECKOM OIICHKOM OTHOIIICHUS YHCIIA S- U P-PE30HAHCOB, PaBHOM ~3.

2.3. O6s1acTh Hepa3peleHHbIX Pe30HAHCOB.

Bepxnsist rpanuna obmacti HepaspemeHHbIX pe3oHancoB B JENDL-3.3 u ENDF/B-VII npunsita
paBHOi 100 k3B, 1 B paccMOTpeHuE BKJIIOYEHBI 3aBUCALIME OT YHEPTUU CPEAHHME NapaMeTphl
HEUTPOHHBIX PE30HAHCOB IS S-, p- U d-BomH. B cootBerctBum ¢ ¢gopmarom ENDF/B s
pacuera HEHTPOHHBIX CEYEHUH B 3TOM 00JacTM JO/KHA OBITh HCIOJIb30BaHa (opMmya
OIHOYpOBHeETO0 bpeita-Burnepa.

B JENDL-3.3 neittponnsie cunobbie pyHkuu S0, S1 u S2 paccunTaHbl HA OCHOBE ONTUYECKON
Mozenu ¢ mnporpammon [6]. Cpeansss paaualoHHAas IIMPHUHA B3siTa HE3aBUCUMOM OT
OpOUTAIBHOTO MOMEHTA U CPEJHEE PACCTOSHUE MEXIY YPOBHSAMH ONPEAEICHO TaKUM 00pa3oM,
YTOOBI BOCIIPOM3BECTH HAOJIOJaeMOE CEYCHHE DPATUAllMOHHOTO 3axBara HEWTpoHOB [20, 4].
D¢ dexkTuBHBINA paanyc paccesiHUs MOIYyYEH MOATOHKOM K MOJIHOMY CEYEHHI0, PACCUUTAHHOMY
1o ontudeckor Moxenu npu sHepruu 100 x3B. Jlnsg sneprum HelitpoHoB 70 k3B momyueHs!
CJIEIyIOIINE 3HAYEHUS IapaMeTPOB:

S0 =0.369E-4, S1 =5.479E-4, S2 = 0.364E-4, Gg = 0.180 5B, D0 = 58.76 5B, R = 6.687 ¢m

Ha puc. 4 u 5 omenkum JENDL-3.3 u ENDF/B-VII gns obGnactu paspemieHHBIX U
HEPA3pELICHHBIX PE30HAHCOB IPUBEJEHBI B CPABHEHUHU C MMEIOLIUMUCS IKCIEPUMEHTAIbHBIMU
JaHHBIMU. /[ JaHHOTO M30TONA HET HKCIEPUMEHTAIBHBIX JAaHHBIX IO MOJHBIM HEHTPOHHBIM
CEUYEHUSIM, UMEIOTCS TOJIBKO JIaHHbIE TIO CEYEHUsIM PaJMallMOHHOIO 3axBaTa HEUTpoHOB [20, 4].
[Ipy COOTBETCTBYIOLIEM YCPEIHEHUH PE30HAHCOB OLEHKM TAaKXE JOCTATOYHO XOPOLIO
COIIACYIOTCS C TAKUMU JIaHHBIMH.

Ha ocHoBe mpoBeneHHOro aHaau3a MOKHO CH€JaTh BBIBOJ, YTO, HECMOTPS Ha JOCTaTOYHO
XOpOIlIe COrjlacie HEWTPOHHBIX CEUEHHH, BBIYMCICHHBIX JUIsI O0EUX OLEHOK IapaMeTpoB
HEUTpOHHBIX pe3oHaHcoB, omeHka JENDL-3.3 sBasiercsi mnpeanoyTuTeIbHO W OHa
Bri04YeHa B BPOH/I-3 kak ans paspemieHHbIX, TAK U JJIs1 Hepa3pelIeHHbIX Pe30HAHCOB.
[Ipn OTCYTCTBMM HOBBIX 3KCHEPUMEHTAJIBHBIX JAHHBIX M3MEHEHUS MapaMETPOB HEUTPOHHBIX
pe3onancoB, caenandsie B ENDF/B-VII He kaxxyTcs onpaBiaHHBIMU.
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Puc. 2. DuHeprermueckass 3aBUCUMOCTb 4MCJIA PE30HAHCOB U KyMYJSTUBHOM CyMMBI

MPUBEJICHHBIX HEUTPOHHBIX IMHMPHUH B orieHkax JENDL-3.3 u ENDF/B-VII
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Puc. 5. Onenka cedyeHHs paguallMOHHOTO 3axBaTa HEUTPOHOB B 0OJIACTH Pa3pEIICHHBIX W
HEepa3pelIeHHbIX PE30HAHCOB B CPABHEHUU C IKCIIEPUMEHTAIbHBIMU TaHHBIMU

3. HeliTpoHHbIE cedeHUs BHe pe3oHaAHCHOM obacTtu (MF=3).

B nmamHOM paznene mpoBeneHO cpaBHeHHe naHHBIX Oubmmorek BPOHJI-3, ENDEF/B-VII,
JENDL-3.3 u JEFF-3.1 Bo BHe pe30HaHCHOW o00JlacTh 3HEpruii HEHUTpOoHOB. [lOCKONBKY B
oubmuoreke JEFF-3.1 nnsg m3oronoB MonmbOneHa NpuHATH AaHHble OnOanorexn JENDL-3.3,
CpaBHEHHE TIPOU3BOJIWIOCH TIaBHBIM 00pa3om ¢ ganHbiMEH OnbmuoTexku JENDL-3.3 u ENDF/B-
VII. B 6ubnnorexke ENDF/B-VII B 60nbIIMHCTBE CiTy4aeB TaKKe MPUHSITHI JaHHbIE OMOIMOTEKH
JENDL-3.3. TTostomy cpaBuenue ¢ ENDF/B-VII npoBoauiock TOJIBKO TeX peakiuid, JaHHBIC
JUTSL KOTOPBIX OTJIMYaroTcs oT JaHHbix JENDL-3.3.
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Heiirponnsie ceuenust 8 BPOH/I-3 B nnamazone 0.01 — 20 M»B 6butn paccunTaHbl ¢ TOMOIIBIO
nporpamMmbl GNASH /7/, mogupuuupoBaHHOH ¢ yueToM (IIOKTyanuii HEWTPOHHBIX IIUPUH
paboter /21/. HelitpoHHbIe KOA(POUITUSHTHI MPOHUIIAEMOCTH PACCUYUTAHBI 110 MOJCIH CHIILHOM
cBsi3u kaHanoB (mporpamma ECIS /8/) ¢ yderom mnpsMoro Bo30YXIEHHsS KOJJIECKTHUBHBIX
HU3KOJISKALINX YPOBHEH, COOTBETCTBYIOUIMX MyJdbTHILIETaM (3/2+®2+) u  (3/2+®3-).
[TapameTpsl ONTHYECKOTO MOTEHITMANA OBUTH B3STHl U3 pabOTHI /9/, HO TIyOMHA MHHMOW 4YacTh
NoTeHIMajga Obljla HECKOJIBKO 3aHM)KEHA, YTOOBI JOOMTHCS ONTUMAIBHOTO OMHCAHUS TMOJHBIX
HEUTPOHHBIX CEYEHUW MPU dHEPrusx Hixke 3 MaB.

Onrtuyeckue napameTpsl A IPOTOHOB, AEUTPOHOB U anb(a-yacTUI] IPUHATH U3 padot /9/, /10/
n/11/, COOTBETCTBEHHO.

B pacuerax pagmanuoHHBIX mMpUH paccMmarpuBanmuchk El, M2 u E2 —ramma-nepexonsl. s
CHJIOBBIX ()YHKIIMA raMMa-Iepexo/I0B MCIOIb30BaHbI MapaMeTphl, pekoMeHoBaHHbIe B RIPL-2
/27/. Tlomnas cuioBas (QYHKUMS HOPMHUpPOBANACh Ha BEJIMYMHY, COOTBETCTBYIOLIYIO
PacCMOTPEHHBIM BBIIlIE JAaHHBIM O PAJUAIMOHHON INIHPUHE M IUIOTHOCTH HEUTPOHHBIX
pe3onancoB. IlapameTpsl AMCKPETHBIX YPOBHEH IS pa3IMYHBIX KaHAJIOB pacraja, OOBIYHO,
MIPUHUMAIUCH Ha ocHOBe Ta0muIl /13/ u pexomenganuii RIPL-2 /22/.

3.1. llostnoe ceuenue (MT=1).

B o6mactu suepruii Beime 100 k3B skcnepuMeHTANBbHBIX NaHHBIX HET. [lonHBIE HEHTPOHHBIS
ceueHust B ob6mactu 0.1-20 M»>B ObmM moMydeHBl pacyeToM IO ONTHYECKoW Monenu. B
OTCYTCTBUM JKCHEPUMEHTAIbHBIX AaHHbIX ouneHku BPOHI-3 wu JENDL-3.3 Beirmsagar
PaBHOLIEHHBIMU.

42-Mo-g7(N.TOT),SIG

P97 jendl-3.3
—— Mo 7brand-3

Cross Section (barns)

1
5 10 15 20
Incident Energy (MeV)

Puc. 6. ITomuoe ceuenne B ooaactu 0.1-20 MaB.
3.2. Ceuenue ynpyroro paccesinust (MT=2).

Bo Bcex olieHkax cedeHue ynpyroro paccessHus, 0ObIYHO, ONpeIesieTcs KaK pa3HOCTh MOJIHOTO
CEYECHHs M CyMMBI BCEX OCTaJbHBIX OLICHEHHBIX ceueHui. Ha puc. mokaszaHO cpaBHEHHE
Pa3IUYHBIX OLIEHOK YIPYyToro paccesuus. B oomactu Beime 3 MaB onenku 6ubianorexk bPOH/I-
3, JENDL-3.3 u ENDF-B7 3ameTHO pacxonsTcsi, HO OTCYTCTBUE 3KCIEPUMEHTAJIbHBIX TaHHBIX
HE N03BOJISIET CYIUTh YBEPEHHO, KaKasl OLICHKA JIy4IlIasl.
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Puc.7. Ceyenue ynpyroro paccesHusl.

3.3. Ceuenue Heynpyroro paccesnus (MT=4, 51-73).

42-Meo-97(M,EL),SIG

Cross Section (barns)

Mo Tjend]l-3.3
P97 brand-2
----- B9 Tendl-bT

Incident Energy (MeV)

Bce oneHku ceueHuii HEynpyroro paccestHusg HEMTPOHOB OMUPAIOTCS HA CTaHAAPTHBIE ONTHUKO-
CTATUCTUYCCKUC PACUCTLI U pa3HOTJIACHU OLICHOK 06yCJIOBHeHBI, TJIaBHBIM O6p3_30M, pasiiniIusIMunu
B ITapaMeTpax ONTUYECKOTO MOTEHIMalIa, UCIO0Ib3yEeMOr0 B pacueTax.

Hwxe mpuseneHa cxema YpOBHEH,

A1 KOTOPBIX PACCHUTAHBI

napuuajbHbIC CCUCHUA

HEYNpYyroro paccessHus. YpoBHIO NoJ HoMmepoM 1 cootBercTtByeT cekuus MT=51 B ¢opmare
ENDF-6. Haunnas c suepruu 1.5479 M»sB ypoBHU MOAENHPYIOTCA HEIPEPHIBHBIM CIIEKTPOM.

Cxema ypoBHEH:

N OHeprus Cnun [Tepexon OHeprus ramma- BepostHOCTB
ypoBHs, M3B KBaHTa, M>B nepexona, %
0 0.00000
1 0.48090 3/2+ 150 0.48091 100
2 0.65790 7/2+ 250 0.65813 100
3 0.67960 1/2+ 350 0.67959 100
4 0.71920 52+ 41 0.23830 1
450 0.71946 99
5 0.72080 3/2+ 520 0.72092 100
6 0.75300 52+ 60 100
7 0.79500 1/2+ 71 100
8 0.84090 3/2+ 8§—>0 100
9 0.88810 1/2+ 91 0.40706 87
950 0.88820 13
10 0.99300 5/2+ 10>1 50
1050 50
11 1.02450 7/2+ 11->2 0.36627 3.7
11>1 0.54380 0.3
110 1.02449 96
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12 1.09280 3/2+ 12 —>1 0.61190

12 50 1.09256
13 1.11680 9/2+ 13-4 0.39743 1.2

13 52 0.45857 1.8

1350 1.11688 97.0
14 1.26500 5/2+ 14—>0 1.2649 100
15 1.26865 7/2+ 1550 1.26868 100
16 1.28462 3/2+ 16 >0 1.28464 100
17 1.32212 1/2+ 17 —>1 0.80370 100
18 1.40983 11/2+ 18 > 2 0.75141 100
19 1.43737 11/2- 19 > 13 0.32031 100
20 1.51566 9/2+ 201 1.51559 100
21 1.51600 3/2+ 21 >0 1.5160 100
22 1.54510 11/2+ 22 > 13 0.42815 100
23 1.54770 23 > 1 1.0667 100
24 1.54790

DKCMEPUMEHTANBHBIX JAHHBIX JJII WHTETPATbHOTO CEUYEHUsI HEyNpyroro paccesHus Hetr. Ha
puc.8 mpencraBiensl oueHkn Oubmmorek JENDL-3.3, JENDL-3.3 u BPOH/I-3. ®dynkuus
B030yxkneHuss B OubOmmoreke ENDF/B-VII npunsta w3z JENDL-3.3. Ilpu otcyrcTBHM
9KCIIEPUMEHTANBHBIX JTAaHHBIX TPYAHO OTAATh MPEANOYTCHHE KaKOW-THMOO OJHON U3 OIICHOK.
Opnako, yduThIBasi, 9To NMpH pacderax ceueHuid B BPOH/I-3 Obuia mpuMeHeHa Hecdepudeckas
ONTHYECKass MOJENTb U YIYy4IIeHHbIE TMapaMeTpbl, oueHka wu3 Oubmuoreku BROND-3
IIPEANOYTUTEBHEN.

42-Mo-97(N,INL) SIG

25 : .

1
..... Mo Tjend]-3.3 1
———— M2 Thrand-3
Mlod Teendl-3

st / P R

Cross Section (barns)

0.5

/
i

1
] 10 15 20
Incident Energy (MeV)

Puc.8. Onenku ceueHust Heynpyroro paccesHusl.
8.2.Ceuenue paguanuonHoro 3axsara (MT=102).
B o6nacTu Beiie 200 k3B skcnepruMeHTaNBHBIX JaHHBIX HET U B 3TOW 00JIaCTH YHEPTUN TPYAHO

OT/aTh MpearnovYTeHrue oAHoM u3 oneHok. OmpHako oueHka BPOHJI-3 BBIMISAUT HECKOJIBKO
JydIie ¥ IpearnovYTHTENIbHEE ¢ PU3NIECKON TOUKH 3PEHUSI.
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42-Mo-97(N,G).5IG
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Puc.9. Ceuenue pagnaniioHHOT0 3axBara B obmactu sHepruit Heiitporos 0.02-20 M»aB..
3.5. Ceuenne peakuuu (n,2n), (n,3n) (MT=16, 17).

Ceuenne peakiuu (n,2n) u3 Oubamoreku BROND-3 nydme coriacyercs ¢ CHUCTEMaTHUKON
CEUEHMI 3TOM peakuuu U Oojee MPEANOUTHTEIHHO MO cpaBHeHHIO ¢ cedyeHuem JENDL-3.3.
Ornenxu JENDL-3.3 u ENDF/B-VII coBnanaror.
Ceuenne peakuuu (n,3n) B 6ubnuorexke ENDF/B-VII B3aro u3z JENDL-3.3. Cnenyer oTnath
npennourenue cedeHuto u3 BROND-3, mockonbKy OHO COIIacOBaHO C PEKOMEHOBaHHBIM
BBIIIIC CEUCHUEM I (n,2n).

Mo-97 (n,2n)

1600 -
1400

1200

1000 |
800 |- -
600 |- -
400 | -

r BROND3 ]
200 JENDL3.3 -

CeyeHns (MmunubapH)

0 T T T T j
5 10 15 20

OHeprusa (MaB)

Puc. 10. Ceuenue peakuuu (n,2n).
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Mo-97 (n,3n)
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Puc. 11. Ceuenne peakiuu (n,3n).
3.6. Ceuenue peakumii (n,p),(n,d), (n,t), (n,o0) MT=103, 104,105,107).

Ha puc.12 nanel ceuenuss peakuuu (n,p). Ceuenme peakuuu (n,p) u3 BROND-3 myume
COTJIacyeTcs ¢ dKCnepuMeHTaIbHbIMU JaHHBIMH. Ceuenust B onbmmoreke ENDF/B-VII B3sTHI U3
JENDL-3.3.

Ceuenne peakuuu (n,d) (puc.13 ) B 6mbnuorexke ENDF/B-VII B3sro uz JENDL-3.3. Ouenku
BROND-3 u JENDL-3.3 651u3k#, MOXeT ObITh pEKOMEHIOBaHa JIF00ast U3 HUX.

Ceuenus peakiuu (n,t) B onbmuorekax BROND-3 u ENDF/B-VII B3site1 n3 JENDL-3.3.

Ha puc. 14 mnpexncraBieHsl cedyeHus peakuuu(n,a). DKCIEPUMEHTAJIbHBIX TaHHBIX HET.
Pexomennyercst ceuenune nz 6uommorekn BROND-3, Tak kak OHO COTjacyeTcsi ¢ CUCTEMaTUKON
/15-16/ ceueHnit naHHON peaKIuy.

Mo-97 (n,p)
35 T T T T T T
30 —
= 25 o ® -
% B + /‘Q-
Lg 20 |- */ .
3 i BROND3 w 1
= 15 L JENDL3.3 {n ]
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z i ® Masé 1
7 10 | Mo86 -
3 i v Qa74 |
<4 Ra85b
5 | 4
0 T T = T T T '
0 5 10 15 20

OHeprua (MaB)

Puc. 12. Ceuenune peakiuu (n,p).
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Mo-97 (n,d)
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Puc. 13. Ceuenne peakmuu (n,d).

Mo-97 (n,a)
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Puc. 14. Ceuenue peakuuu (n,a).

3.7. Ceuenue peakuuu (n,np), (n,na).

DKCIIepUMEHTAIBHBIX JaHHBIX 1O peakmuu (n,p) HeT. Ceuenume u3 Oubmmorekn BROND-3
(puc.16) myuriie cormacyercsi C CHCTEMaTHKOM | ¢ ceueHneM peakiuu (n,p) (cM. puc. 12).
Ceuenus peakuuu (n,na) (puc.16) B 00enx 6nOIMOTEKaX paBHOIICHHBI.
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Mo-97 (n,np)
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Puc. 15. Ceuenue peaxuu (n,np).

Mo-97 (n,na)
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Puc. 16.Ceuenue peakiuu (n,na).
4. YriioBble pacnpeejieHus BTOpHYHbIX HeiliTpoHosB (MF=4).

MT=2 VYrnoBbsle pacmpeneiacHusl ynpyro paccesHHbix HeWTpoHoB B BPOH/I-3 mpunsaTsl u3
JENDL-3.3, rie orn paccuutansl 10 nporpamme Gasthy/ /

MT=51-73 VrioBbsle pacnpeaencHuss HEYNpyro paccesHbix HeWTpoHoB B BPOH/I-3 npunsThI
u3 JENDL-3.3, rne onu paccuntansl o nporpammam Gasthy u Dwuck.

5.9Hepro-yrJioBble pacnpeaejieHiusi BTOpUYHbIX HeilTpoHoB (MF=6).
MT=16,22, 28,91 ODOnHepro-yrioBble pacHpeiesieHuss BTOPUYHBIX HeWTpoHOB B bPOH/I-3

npusaTel 13 JENDL-3.3. OHu ocHOBaHBI Ha CHCTEMAaTHKE PaboThI /5/.
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6. MHo:kecTBeHHOCTH 00pa3oBaHus ramma-iayueit (MF=12).

MT=102 MHoxxecTBeHHOCTb 00pa3oBaHus ramma-nyueit B BPOH/I-3 paccunrana no

nporpamme GNASH.
7. Ceuenusi oopazoBanus ramma-iaydeit (MF=13)

MT=3 Ceuenus obpazoBanus ramma-inydeir B BPOH/I-3 paccunrans! no nporpamme GNASH.

9. ¥YruoBble pacnpeaeienusi ramma-iayueit (MF=14).
10.
MT=3,102 VYrnoBsle pacnpeneacHus raMMa-Iy4e Heynpyroro B3auMoAEeHCTBUS U
paananroHHoro 3axsara npuHATe U3 JENDL-3.3 u npeanonaratorcs H30TPOIHBIMU.

9. HenpepsbiBHBIE cieKTPbI ramma-iaydeit (MF=15).
MT=3 HenpepbIBHbIE CIIEKTPBI FaMMa-Iyuyeil HEYIIPYroro B3auMOICHCTBHUS MPUHSATHI U3

JENDL-3.3, rie oHu nostydeHsl annpoKCUMaIei ¢ TOMOIIbI0 3MITUPUYECKON (GOPMYIIbI
paboThl /18/ sKCepUMEHTaNBHBIX JaHHBIX paboThl /19/.

MT=102 HenpepbIBHbIE CIIEKTPHI TaMMa-Iy4eil paguallMOHHOrO 3axBara NpuHATH U3 JENDL-

3.3, rie oHM paccunTaHsl Mo nmporpamme Gasthy /6/.
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CeueHne paauaninOHHOIO 3axBaTa
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Ykazarenb 1-i1 aBTOD Ccputka Ne Hwuamnazon sneprum, | Yucmio
EXFOR 5B TOYEK
Mu76 A.R.Del.Musgrove | JNP/A,270,108,1976 30357 3.0+03 2.0+05 15
Ka64 S.P.Kapchigashev | C, 64Dubna, 104, 1964 41233 3.25+01 | 4.60+04 | 47
Ceuenne peaknuu (n,p)
'Ykazarenb 1-i1 aBTOD Ccputka Ne Hwuamnazon snepruu, | Yucnio
EXFOR 3B Touex
Ikeda88 Y.Ikeda R, JAERI-1312(1988) 22089 1.3+07 1.5+07 16
Molla86 N.L.Molla R, INDC(BAN)-003, 1986 | 30985 1.4+07 1.5+07 |5
Marcinko86 A Marcinkowski J, ZP/A, 223,91, 1986 30809 1.3+07 1.7+07 8
Rahman85 M.Rahman J, NP/A, U, 435(1985)43 21990 5.9406 | 9.6+06 | 8
Qaim 74 S.Qaim C, 77Geel, 327(1977) 20513 1.5+07 1

9. Jakaouenue

Ha ocHOBe IpoBEAEHHOr0 aHAIM3a MOXHO CIelaTh BBIBOJ, YTO, HECMOTPS Ha PsJl OTMEUYEHHBIX
HepocTaTkoB, ouneHka BPOH/I-3 siBasiercss onTUManbHON A BcCell COBOKYIHOCTH
HEHTPOHHBIX cedeHmid. [y 00macTu paspenieHHbIX U Hepa3penieHHbIX pe3onancoB B bPOH/I-
3 mpunsta oueHka JENDL-3.3. Ounenka JENDL-3.3 mnpunsita Takxke [ YIJIOBBIX
pacrpeieieHMii U CIEKTPOB BTOPUYHBIX HEHUTPOHOB, HO MHTETPAIbHBIE CEUCHUS HEYNPYroro
paccesinusi M (N, Xn) peaknuil YyTOYHEHbl HA OCHOBE COIJIACOBAHHBIX CTATUCTUYECKHX
pacueroB. Ilo-BHAMMOMY, CYIIeCTBEHHO YTOYHEHbI TAaK:Ke CEYEHHUS] BCeX IMOPOroBbIX
peakumii. be3 HOBBIX SKCIEPUMEHTAIBHBIX JAHHBIX HET BO3MOYKHOCTH CYIIECTBEHHO YJIYUIIHUTh
OIICHKU HEUTPOHHBIX ceueHuil, BkiatoueHHbie B BPOH/I-3.

[lenecoo6pazno Brmtounth (aitia BPOH-3 nist Mo-97 B oubamnorexy Pocdona-2005.

ABTOpBI 000cHOBaHNA daiiaa
Urnatiox A.B., Manoxun B.H.
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42.7 Monun6peH-98

Coneprxanne B ectecTBeHHOM cmecu: 24.13 %.

1. O0mue xapaKTepUCTHKH
1.1.Z=42
1.2. A=98
1.3. Aw=97.06430
1.4. Ilepeuenp HEUTPOHHBIX peakluii ¢ moporamu Huxke 20 MaB:

MT Peaxius Q, M>B Ernopor., M2B Hﬂpo—npoz[yKT*)

04 n,n’ -0.7348 0.7424 Mo-98
16 n,2n -8.6424 8.7414 Mo-97
17 n,3n -15.4636 15.1824 Mo-96
22 n,no -3.2727 3.3065 Zr-94

28 n,np -9.7951 9.8960 Nb-97
102 n,y 5.9250 Mo-98
103 n,p -3.8029 3.8421 Nb-98
104 n,d -7.4873 7.5645 Nb-97
105 n,t -9.3819 9.4785 Nb-96
107 n,o 3.2022 7r-95

2. HeliTpoHHbIE 1aHHbIE B pe30HAHCHOM o0JsiacTu (MF=2)
2.5 OobaacTh pa3penmeHHbIX PE30HAHCOB.

B Hactosiee Bpemsa ouneHka JENDL-3.3 st pa3pellieHHBIX M HEPa3peLICHHBIX PE30HAHCOB
BirodyeHa B oneHku JEFF-3.0(=JEFF-3.1), CENDL-3 u nocnemnioro Bepcuto ENDF/B-VII. Tak
KaK HET JKCIIEPUMEHTANIbHBIX JaHHBIX, YKa3bIBAIOIIMX HAa HEJOCTAaTKW 3TOW OLIEHKH, TO OHa
BKJIIOUEHa Takke B orileHky bBPOH/I-3.

HefiTponHsie ceueHus B 00J1aCTH pa3penieHHbIX pe3oHaHcoB B orieHke JENDL-3.3 ocHoBaHBI Ha
Habope MmapaMeTpOB HEUTPOHHBIX PE30HAHCOB, pPeKOMeHIoBaHHBIX Kukyuu /1/ Ha ocHOBe
aHaIM3a OSKCIEPUMEHTAIBHBIX JaHHBIX IO TPOMYCKaHWIO /2/ W paauallMOHHOMY 3aXBaTy
HEUTpOHOB /2, 3, 4/. DTH mapameTpbl JIMIIb HE3HAYUTEIHHO OTJIMYAIOTCS OT MapaMeTpoOB,
pEKOMEHIOBaHHBIX Ha MyrabrxaboM u ap. /5/. BeuiM NpUHATH CpefHHE paaUualOHHbIE
mupuabl  0.085 3B gmst s—pesonancoB u 0.12 sB s p—pesonancoB. beut  go0aBieH
OTpUIATENBHBIN pe3oHaHC Tpu dHepruu -980 5B, yTOOBI BOCIIPOU3BECTH CEUEHUE 3axBaTa MpHU
TEIJIOBOW 2Hepruu /5/. BepxHss rpaHuiia pe3oHaHCHOW oOjacTu mpuHsATa paBHOH 32 k3B,
paanyc MOTEHUMAIBHOTO paccesHus - Ry = 6.9 ¢m /5/ u 1 BBIYMCICHUS HEUTPOHHBIX CEUEHUM
Ha OCHOBE PE30HAHCHBIX MApPaMETPOB PEKOMEHI0BaHO npuOmmkeHnn MLBW.

Paccunrannbie ceueHus IS TEIUIOBBIX HEWUTpoHOB (2200 M/C) NMpUBEACHBI B CIEIYIOMICH
Ta0JIHLE:

OLICHKA JENDL-3.3 OKcrepuMeHT [23]
MOJTHOE 5.772 6
yapyroe 5.642 6
3axBara 0.1300 0.137+0.005
PE30HAaHCHBIN UHTErpall
3axBata Bhiie 0.5 3B: 6.56 0 6.9+0.3 0
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B npenenax norpemHocTy OLEHKa COMIACYETCA ¢ YTOYHEHHBIM DKCIIEPUMEHTAIbHBIM CEYEHHEM
3axBaTa TEIUIOBBIX HEHUTPOHOB /23/, a Takke M3MEPEHHBIM PE30HAHCHBIM MHTErPAloM 3axBaTa
HEHUTPOHOB, HO HET 3KCIEPUMEHTAIBHBIX JAHHBIX 11O IPYTUM THUIIAM CEYEHUH.

2.2 CraTucTHyecKue mapaMeTrpbl pa3pelieHHbIX Pe30HAHCOB.

Ha puc. 1 npencrasnena sHepreTudeckasl 3aBUCMMOCTb YUCIIA S- U P-PE30HAHCOB, BKIIOYEHHBIX
B ounenky JENDL-3.3, a Takke »OHEpreTMYeCKHe 3aBUCUMOCTH KyMYJIATHBHBIX CyMM
IIPUBEJCHHBIX HEHUTPOHHBIX IIUPUH PE30HAHCOB. JIMHEMHOW anNpOKCHMAlMM HapacTarollen
CyMMBI S-pPE€30HAaHCOB COOTBETCTBYET CPEIIHEE PACCTOSHHE MEXAy pe3oHaHcamMu Dops=(1.10 *
.11) 3B, u ansa p-pezonancoB — D;=(.30 £ .02) k»3B. AnanorudasiM o0pa3oM AJiss HEUTPOHHBIX
CWIOBBIX (hyHKIUH nomyuumM Sy = (.45 £ 0.07) 10°uS; =(52+1.5) 10™.

YroObl MOJNyYNUTh ONTUMAIBHYIO OLEHKY IpONyCKa pPE30HAaHCOB, HapsAAy C aHaJIN30M
HHEPreTUUECKON 3aBUCHUMOCTH KyMYJIITUBHOM CyMMBl PE30HAHCOB YacTO NPUBJIIEKAIOT AHAIU3
COOTBETCTBHUSI IIapaMETPOB PE30HAHCOB pacHpeleNeHuI0 HeUTpoHHbIX mupuH [loprep-Tomaca.
Pesynprarel Takoro aHamuza IpeacTaBieHbl Ha puc. 2. JlaHHBI aHAIW3 IOKa3bIBAET, UTO B
HaOJIr01aeMOM Habope S-pe30HAHCOB, MO-BUAMMOMY, IPOIMYIIEHO OKOJIO 3-4 pe3oHaHca U B
Habope p-pe3oHaHcoB cofepkuTcs 17-20 cnabblx pe30HaHCOB, KOTOPBIE CIEI0BAI0 Obl OTHECTH K
d-BonHe. Takue ciabble pe30HAHCHl HE HMCKAXKAIOT MPHUBEJCHHBIM BBILIE AaHAJIN3 HEUTPOHHBIX
CHJIOBBIX (DYHKLUHMH, HO WX Yy4YeT CYLIECTBEHEH ISl OLEHKH CPEIHEr0 PAaCCTOSHUS MEXIY
pe30HaHCAMH.

2.3. OO0aacTh Hepa3pelIeHHbIX Pe30HAHCOB.

Jnst obnactu HepaspelmeHHbIX pe3oHaHcoB Bce mocnemnue oneHku, CENDL-3, JEFF-3.1 u
ENDF/B-VII, 3aumctBytoT ouenky JENDL-3.3. Bepxusisi rpanumia o0nacTé Hepa3peleHHbIX
pe3onancoB B JENDL-3.3 npunsara pasHoit 100 k3B, u B pacCMOTpeHHE BKIIOUYEHBI 3aBUCSIIUE
OT SHEPIHH CpeJIHUE TapaMeTpbl HEHTPOHHBIX PE30HAHCOB A S-, p- U d-BoyH. B cooTBeTcTBUM
¢ ¢opmarom ENDF/B nmns pacuera HEHTpOHHBIX CEYEHHH B JTOH 00MacTH JOJDKHA OBITh
ucrnoibp3oBaHa ¢popMmyia onHoypoBHero bpelita-Burnepa.

Heiitponnsie cunosbie (ynkimu SO, S1 m S2 paccumTaHbl Ha OCHOBE ONTHYECKOW MOJENHU C
nporpammoii [6]. Cpemusis paavalMoHHAsl IIMPHHA B3ATa HE3aBHUCHUMON OT OpOUTAIBHOTO
MOMEHTa M CpEIHEE PpACCTOSHHE MEXAYy YPOBHSIMH OIPEIENIEHO TaKUM 00pa3oM, YTOOBI
BOCTIPOM3BECTH HAOIIO/IaEMOE CEUEHHUE DPAJUAIMOHHOTO 3axBaTa HEHUTpOHOB. D EeKTHBHBIN
paauyc paccesHUs MOIy4YeH MOATOHKOM K MOJHOMY CEYEHMIO, pACCYMTAHHOMY I10 ONTHYECKOU
Mozenu nipu 3Heprun 100 xk3B.

st sHeprun HelTpoHoB 70 k3B mosy4yeHs! clieayonire 3HauyeHus mapaMeTpoB:

S0 =0.369E-4, S1 =5.479E-4, S2 = 0.364E-4, Sg = 1.74E-4, Gg = 0.133 3B, R = 6.631 ¢m.

Ha puc. 3 u 4 ouenku JENDL-3.3 nnst obnactu pa3penieHHbIX U HEPa3pelICHHBIX PE30HAHCOB
OpUBEIEHBl B CPaBHEHWH C  HMEIOMIMMUCA  DKCHEPUMEHTAIbHBIMU  JAHHBIMHU.
OKClepUMEHTANIbHBIE JIaHHBIE 10 MOJHBIM HEUTPOHHBIM CEUEHUSM HMEIOTCS IpPH HEPTUix
Boie 100 k3B (cM. crnemyromuii pa3zen), 3TH JaHHbIE XOPOIIIO COTTACYIOTCS C KCTPAIOIAuen
sHepreTuueckoil 3aBucuMocTbio orieHku JENDL-3.3. B auana3zone snepruii ot 10 3B g0 30 x»B
JAHHBIC TI0 CEUYCHUSIM PAJUAIlMOHHOTO 3aXBaTa HEUTPOHOB M3MEpeHbl B padore [20], a mpwu
3HEprusx Bblle 4 3B Taxke B paboTax [4], ¥ mpu COOTBETCTBYIOLIEM YCPEIHEHUH PE30HAHCOB
OIIEHKa BOCIIPOU3BOJIUT UMEIOIIHNECS IKCIIEPUMEHTAIbHbIE JaHHbIE.

Ha ocHoBe mpoBeneHHOro aHanu3a ObUIO MPHHATO PEIEHHE, YTO, HECMOTPs Ha OTMEUYCHHBIC
BbIILIE MOTPEIIHOCTH aHaJN3a PE30HAHCOB, MJIfA 00/1aCTH pa3pelleHHBIX W Hepa3pelleHHbIX
pe3oHaHcoB neaecoodpa3Ho BKIW4YNT, B BPOH/I-3 onenky JENDL-3.3. Ilpu orcyrcrBun
HOBBIX SKCIIEPUMEHTAJIBHBIX JAaHHBIX HET BO3MOXXHOCTH CYIIECTBEHHO YJIYYIIUTh OLEHKU
HEHTPOHHBIX CEYEHUI B 00JIACTH PE30HAHCHBIX HEUTPOHOB.
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Puc. 4. Ouenka ceueHus paJMallMOHHOTO 3aXBaTa HEUTPOHOB B OOJACTH pPa3pelICHHBIX U
HEpa3pelIeHHbIX PE30HAHCOB B CPABHEHUU C DKCIIEPUMEHTAIbHBIMU JTAHHBIMH.

3. HeliTpoHHbIE cedeHUS BHe pe3oHaHCHOM obsacTu (MF=3).
[IpenBaputensHo aBropamu oueHku bPOHJI-3 Obl mccnenoBaH W OLIGHEH BKJIAJ MPSMBIX

NPOIIECCOB B CEYCHHE HEYNPYroro paccestHus. [10CKOIbKYy ceueHre peakiuu (n,2n) J0CTaToOuHO
XO0pomo H3BCCTHO M3 JSKCICPUMCHTAJIBHBIX IOAdHHBIX H OCHOBAaHHOM Ha HUX 3MHI/IpH‘{eCKOI>'I
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CUCTEMATHUKH, TEOPETUYECKUE PACUEThl CEYEHHM HEYIpPYroro paccesHusl MPOBOAMIUCH TaKUM
00pa3oMm, 4TOOBI MOYYUTh COTJIACOBAHHOE ONMHCaHWEe (PYHKIMH BO30OYXKACHUS peakiuu (n,2n) u
OLICHEHHOT0 BKJIaJa MpsMBIX mporeccoB B obsactu 20 M»>B. [lonydenHble pe3ynbTaThl MO
GyHKUMAM BO30YXKIEHHMs JPYIMX IIOPOTOBBIX pEaKLUUH KOPPEKTHPOBAJIMCh Ha OCHOBE
IpeJICKa3aHui SMIUPUUECKUX CUCTEMATHK.

OneHenHble AaHHble (YHKIMM BO30YXKACHUS HEYNPYTrOro paccesiHus Uil OJHOTO
M30TOINA CPaBHUBAIKMCH C JAHHBIMHM JJI JIPYTMX M30TOMNOB JIAHHOTO 3JIEMEHTAa W H30TOIOB
COCEAHUX s1ep, YTOObl MOJIYYMTh COIJIACOBAHHOE OIMCAaHME CEUEHWH Uil BCEX H30TOIOB
MOJMO/ICHa C YYETOM AIMITUPHYECKON TEHICHIIMU N3MEHEHHUS MaKCHMAaJIbHOTO CEYCHUS PEaKIINU
HEYIPYTroro paccesHusi B 3aBUCMOCTH OT HOMEpa M aTOMHOTI'0 Beca U30TOIIa.

B nmanHOM pasznene mpoBeneHO CpaBHEHHE NaHHBIX AaHHbIMH OuOmmorek BPOH/I-3,

ENDEF/B-VII, JENDL-3.3 u JEFF-3.1. Ilockoneky B Oubmuotexe JEFF-3.1 mns u3ortomoB
MonnbeHa NMpuHATH naHHble Oubmmorekn JENDL-3.3, cpaBHeHHE NMPOW3BOAMIOCH TJIABHBIM
obOpa3zom c¢ nmanueiMu Oubnnoreku JENDL-3.3. B 6ubnuoreke ENDF/B-VII B GombinHCTBE
cilydaeB Takxke NpuHATH JanHbie Onommorekn JENDL-3.3. TTostomy cpaBHernne ¢ ENDF/B-VII
MIPOBOJIUIIOCH TOJBKO TEX PEAKIIUi, TaHHbIE AJI1 KOTOPBIX OTIMYatoTcs oT AaHHbIXx JENDL-3.3.
Heiitponnsie ceuenus B quanasone 0.01 — 20 M»aB Obutn paccunTaHbl ¢ MOMOIIBIO POTPaMMBbl
GNASH /7/, moguduuupoBaHHONH ¢ ydeToM (IIOKTyaluil HEWTPOHHBIX LIMPUH Ha OCHOBE
noaxona pabotel /26/. HelitporHubie K03()(OUITMEHTH TPOHUIIAEMOCTH PACCYUTAHBI 110 MOJIEIH
CHJIbHOM cBs3U KaHaioB (nmporpamma ECIS /8/) ¢ yueToM nmpsiMoro Bo30y:KIeHHs KOJJIEKTUBHBIX
HU3KOJISKAUX ypoBHEeH 2+ u 3-. [TapaMeTpsl ONTHYECKOTO MOTEHITMAIa OBUTH B3SITHI U3 paOOThHI
/9/, HO TIIyOMHa MHHUMOM YacTH TOTEHIMana Obljla HECKONBKO 3aHMKEHa, YTOOBI TOOUTHCS
ONTHUMAJILHOTO OIUCAHMS ITOJIHBIX HEUTPOHHBIX CEUEHUN MpU SHEPIrUsiX HUxe 3 MaB.
Onrtuyeckue napameTpsl A7 IPOTOHOB, AEUTPOHOB U anb(a-4acTUIl NPUHITHI U3 padot /9/, /10/
u /11/, COOTBETCTBEHHO.
B pacuerax pammanvoHHbIX mHMpUH paccMarpuBainuck El1, M2 u E2 —ramma-nepexoast. [lns
CHJIOBBIX (DYHKIIMI TaMMa-TIepexoJ0B UCIOIb30BaHbl TapaMeTphl, peKkoMeH0BaHHbIe B RIPL-2
/27/. Tlomnas cumoBas (YHKIMS HOPMHPOBAJach Ha BEIMYHWHY, COOTBETCTBYIOIIYIO
PacCMOTPEHHBIM BBILIE JAHHBIM O pPaJWAllMOHHOM IIUPHUHEN IIJIOTHOCTH HEHUTPOHHBIX
pe3oHaHcoB. [lapameTpsl AMCKPETHBIX YPOBHEH Ul Pa3IMYHBIX KaHAJIOB pacnaja, oObIYHO,
NPUHUMAIUCh Ha ocHOBe Tabmwui /13/ u pexkomengauuit RIPL-2 /27/.

3.1. IToanbie ceuennst (MT=1)
[TonHble HEHTPOHHBIE cedeHus B 00nacTH YHepruil HeWTpoHOoB Bhime 100 k3B ObuUM TOTyYeHBI
pacyeToM IO ONTHYECKOH MOJIENU C YYETOM IJIaBHBIM 00pa3oM SKCHEPUMEHTANbHBIX JaHHBIX

paboter /14/. CyuiecTBEHHBIX pa3IHMYUil MEXIy JJaHHBIMH YKa3aHHBIX OHMONHMOTEK B 3TOM
oOnactu HeT. MoskeT ObITh pEeKOMEHI0BaHA JIt00asi U3 HUX.
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Puc.5. ITonnoe ceuenue B o61actu suepruii HeiTpoHoB 0.1-20M»>B.

42-Mo-98(N. TOT),SIG

1]
meAEkeE
— MAEjI3
0 1975 Smith
< 1573 Lambropoulos
o 1566 Langstord

Cross Section (barns)

Incident Energy (MeW)

Puc.6. ITonnoe ceuenue B o6aactu suepruii HelTpoHoB 0.1-20M»>B.
3.2. Ceuenue ynpyroro paccessuusi (MT=2).

Bo Bcex olleHkax cedeHune ynpyroro paccessHus, 00ObIYHO, OMpenesieTcss Kak pa3HOCTh MOJTHOTO
CEUYECHHUS M CyMMBbl BCEX OCTaJbHBIX OIICHEHHBIX ceueHuWH. Ha puc. mokazaHO cpaBHEHUE
Pa3IUYHBIX OIEHOK YMpyroro paccesHus. B obmactu Beime 3 MaB onenku 6ubanorek bPOH/I-
3 u JENDL-3.3 3ameTHO pacxodsTcs, HO OTCYTCTBHE SKCIEPUMEHTAJIbHBIX JTaHHBIX HE
MO3BOJISIET CY/IUTh YBEPEHHO, KaKast OLEHKA JIy4dIlias.
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42-Mo-98(M,EL),SIG

Cross Section (barns)

Incident Energy (MeV)

1] ] I
MoSRjendl-3.3
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e :
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Puc.7. Ceuenue ynpyroro paccessaus B ooiactu 0.1-20 MaB.

3.3. Ceuenue Heynpyroro paccessuus (MT=4, 51-64).

Bce oneHku ceueHuii HEynpyroro paccestHusg HEMTPOHOB OMUPAIOTCS HA CTaHAAPTHBIE ONTHUKO-
CTATUCTUYCCKUC PACUCTLI U pa3HOTJIACHU OLICHOK 06yCJIOBHeHBI, TJIaBHBIM O6p3_30M, pasiiniIusIMunu
B ITapaMeTpax ONTUYECKOTO MOTEHIMalIa, UCIO0Ib3yEeMOr0 B pacueTax.

Hwxe mpuseneHa cxema YpOBHEH,

A1 KOTOPBIX

paccunuTaHbl

napuuajbHbIC CCUCHUA

HEYNpYyroro paccessHus. YpoBHIO noJ HoMmepoM 1 cootBercTtByeT cekuus MT=51 B ¢dopmare
ENDF-6. Haunnas c snepruu 2.3440 M»sB ypoBHU MOAENIHPYIOTCA HENPEPHIBHBIM CIIEKTPOM...
Cxema ypoBHEH:

N OHeprus Cnun ITepexon OHeprus ramma- BeposTHOCTB
ypoBHs, MaB kBaHTa, MaB nepexona, %

0 0.00000

1 0.73480 0+ 1->0 0.73475 100

2 0.78740 2+ 250 0.78738 100

3 1.43230 2+ 33 0.64483 51.5
31 0.69743 2.7
350 1.43222 45.8

4 1.51000 4+ 450 0.722646 100

5 1.75850 2+

6 1.88090 4+

7 1.96500 0+

8 2.01750 3- 8—>5 0.25899 13.6
8—>4 0.5078 65.3
) 1.23016 2.7
8 50 2.01745 18.4

9 2.03760 0+ 950 1.25014 100

10 2.10480 10 >4 0.59465 8.9
10 >3 0.67252 344
10 > 2 1.31738 44.6

1.3700 12.1
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10>1
11 2.20630 11 -5 0.4482 42.0
1153 0.77430 21.7
11 =2 1.41935 36.2
12 2.22380 12 >4 0.713825 46.7
1253 0.791645 39.7
12 52 1.43644 13.6
13 2.33340 1355 0.57506 3.7
13 54 0.82338 27.8
13 > 3 0.90094 10.4
13 52 1.54603 58.1
14 2.34360 14 >4 0.83356 100
15 2.34400

OKCIIEpUMEHTAIIBHBIE TaHHBIE 110 UHTETPAIIBHOMY CEYEHMIO HEYIPYIOro paccesiHus HEMTPOHOB
orcyTcTBYIOT. DyHKIMs B0o30yxnenus B oubmmoreke ENDF/B-VII mpunsta nz JENDL-3.3.
Jannsie BROND-3 B ob6nactu sHepruil HeTpoHOB Hike 2 M»3B cormacyrorcs ¢ JaHHBIMH
yKa3aHHBIX OMOIMOTEK, HO TpU OoJiee BBICOKMX SHEPTHsX OHM JiexKar Bbime. OIHAKO TaHHBIE
oubmmoreku CENDL-3 (Kurait) ny4ie cornacytorcs ¢ ganabiMu oteHku BPOH/I-3. YuurtsiBas,
YTO TpU pacdyeTrax CceYeHWH Obula TpHUMEHeHa Hechepudeckas ONTHYeCKass MOJAETbh |
yJIy4lIeHHbIE TapaMeTphl, olleHKa U3 6ubarnoTeku BROND-3 kaxkeTcst npeinoyTUTENbHOI.

42-Mo-98(N,INL),SIG

MobSjend]-2.2
Mo%8brand-3
Mo S8cendl-3

Cross Section (barns)

|
5 10 15 20
Incident Energy (MeV)

Puc. 8. Ouenku cedeHni HEYIPYTroro paccessHusl.

3.4. CeueHue peakunu paguanuonHoro 3axsara (MT=102).

Ceuenue paguaiiMoHHOTO 3axBata OuOaHoTek BROND-3 3aMeTHO OTIMYaeTCs OT JaHHBIX OHOIHOTEK
JENDL-3.3 u ENDF/B-VII, ognako u3-3a OTCYTCTBHUS DKCIIEPUMEHTAIBHBIX JAHHBIX TPYAHO OTIAATh

MPEANOYTeHUE OJIHOW W3 HUX B oOyiacTu »Hepruii 10 4 M»dB, Bbime 3aBucumocth 3 BROND-3
npeanoururensuee. Onenka ENDF/B-VII npunsta uz JENDL-3.3.
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42-Mo-98(N,G),5IG

Mo9Bjendl-3.3
MoSEbrond-3

Cross Section (barns)

e S 1
e, 1
— |
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B

| I |
5 10 16 20
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Puc. 9.Ceuenue peakuu pagualiiOHHOTO 3aXBaTa.
3.5. Ceuenue peaxkuuu (n,2n), (n,3n) (MT=16, 18).

DKCIEepUMEHTAIbHEIE JaHHBIE [0 CEUEHMAM peakiuy  Mo(n,2n) orcyTctByioT (puc.10). Pacxoxnenus

nanupix 6mbmmorek BROND-3, JENDL-3.3 u ENDF/B-VII npuHuMnuanbHOro xapakrepa He

HOcST. Bb1OOp TOM Miaum MHON 3aBUCHMOCTH ONpENENSeTCs BHIOOPOM 3aBHCHUMOCTH IOJHOIO

HEYIPYTroro paccessHus. B nanHoM ciydae npeanouturensHeit onenka BROND-3.

. Ceuenne peaxuun * Mo (n,3n) mokasaso Ha puc. 11. Ouenkn BPOH/I-3 u JENDL-3.3 paBHOICHHBL
Mo0-98 (n,2n)

1600 T T T T

1400 |

1200

1000

800 |-

600 -

400

Ceyenns (MunubapH)

BROND3
200 |- JENDL3.3 1

0 . T T T T
10 15 20
OHeprua (MaB)

Puc. 10. Ceuenune peakiuu (n,2n).
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Mo-98 (n,3n)
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Puc. 11. Ceuenune peakiuu (n,3n).
3.6. Peaknuu (n,p), (n,d), (n.t) u (n,a) (MT=103, 104,105 u 107):

Ceuenune peakiuu (n,p).DKCIIEPUMEHTAIBHBIX JaHHBIX MO peakiuu *'Mo(n,p) HeT. OleHeHHoe
ceyenue peaknuu (n,p) 6mbmuoreku BROND-3 (puc.12) myure cormacyercsi ¢ CUCTEMaTHKON
CEUCHHUH YKa3aHHOM peakiuH, OJHAKO HAOII0aeMOe PAacXOXKJICHHE HE HOCUT MPHUHLUUIHAIBHO
XapakTepa M3-3a MaloCcTH ceueHus. Ha puc.14 mokasaHo cedeHume peakuuu ~Mo(n,o).
Pexomennyercs Qynkuus Bo3OyxkaeHuss u3 6ubanoreku BROND-3, mockosbky OHa TouHee
OTHMCBIBACT IKCIIEPUMEHTAIBHBIC TaHHbIE B 00nactu 14 M»aB.

Ceuenne peakuun °~Mo(n,d) (puc. 13) pexkoMeHmyeTcs cedeHue u3 OuOnamoreku BROND-3,
MIOCKOJIbKY TIPH pacyueTe CEYEHHUs IO TEOPUU SIIEPHBIX peakuuil 0ojiee KOPPEKTHO YUYTEH BKJIA
MPSIMBIX TPOLIECCOB, KOTOPBIE SIBJISIOTCS MPeoOIaaatomuMU Ui TOU PEaKIIH.

Ceuenmue peakuuu (n,t) B Ouommorexkax B BPOH/I-3 u ENDF/B-VII B3sate1 u3 JENDL-3.3.

Mo-98 (n,p)

16 T v T T T

14

12 +
T L
g 10
ks L
E L
HER
S 6L
I
() L
> 4l
O

r BROND3
2 JENDL3.3
0 . - . : . .
5 10 15 20

OHeprna (MaB)
Puc. 12. Ceuenue peakiuu (n,p).
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Mo-98 (n,d)
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Puc. 13. Ceuenne peakmuu (n,d).
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Puc.14. Ceuenue peakiuu (n,a).
3.7. Peakuum (n,na), (n,np) (MT=22, 28):
Ceuenne peakuuu *“Mo(n,np) B 6ubmuorexax JENDL-3.3 u ENDF/B-VII coBnaznaior. JlaHHbIE

BROND-3 nexaT CymecTBEHHO HWKE€ M JIy4ll€ COIVIACYIOTCA C CUCTEMATUKAMHU CEYCHHI
peakuuii (n,p) u (n,np). (puc.15).
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Mo-98 (n,np)
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Puc. 15. Ceuenue peakuuu (n,np).
Mo0-98 (n,na)
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Puc. 16. Ceuenune peakiuu (n,na).
4. YrioBble pacnpeaejieHisi BTOPUYHbIX HeliTpoHoB (MF=4).

MT=2 VrnoBble pacnpezneineHusi ynpyro paccesHHbXx HelitpoHoB B bPOH/I-3 mpunsaTel u3
JENDL-3.3, rae onu paccuutansl 1o nporpamme Gasthy/ /. Ha Puc.17-19 moka3ansl yrioBbie
pacnpenenenust uz oubmuorek BPOH/I-3 u JENDL-3.3 B cpaBHEHHUHU C SKCHEPUMEHTAIbHBIMU
JTAHHBIMU.

JUJ1s yIIIOBBIX pacnpesielieHuil pacCestHHBIX HEUTPOHOB 00€ OLEHKH YUUTBHIBAIOT BKJIA IPSAMBIX U
IPEPaBHOBECHBIX MPOLIECCOB, KOTOPbIE MPUBOJIUT K IOBBIIIEHHOMY BBIXOJy HEUTPOHOB IJIs
NEPEHUX YIJIOB, U aCUMMETPHS YIJVIOBBIX pacIpeeieHU yBEIMYMBAETCS C POCTOM SHEPruu
HaJICTAIOIIUX HEUTPOHOB.
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o/l (b/sr)
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Puc.17. YrioBsle pacnpeneneHus yupyro paccesHHbIX HEHTPOHOB

o/di [ b/'sr)

42-Mo-98(N,EL),DA Ei3.40E+6

P98 jendl-3.3 EidA0E+

P93 brond-3 IZi_?.J[IIZr64
: 1975 Smith
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Puc.18. YrioBsle pacnipeneneHust yupyro paccesHHbIX HEHTPOHOB

MT=51-64 YrioBble pacnpeeieHus Heynpyro paccessHbix HeiirponoB B BPOH/I-3 npunsaTh u3
JENDL-3.3, rae onu paccuutassl o nporpammam Gasthy u Dwuck.

5. JHepro-yr/oBblie pacnpeaeaeHus BTOPUYHbIX HeHTPpoHOB (MF=6).

MF=6. MT=16,22, 28,91 DHepro-yrioBble pacpeesIeHus BTOpUYHbIX HEUTpoHOB B bPOH/I-3
npusaTel 13 JENDL-3.3. OHu ocHOBaHBI Ha CHCTEMAaTHUKE PabOTHI /5/

nporpamme GNASH.

6. MHOKeCTBEeHHOCTh 00pa3oBaHus ramma-iay4eii (MF=12).
MT=102 MHoxxecTBEeHHOCTb 00pa3oBaHus ramma-nyueit B BPOH/I-3 paccunrana no
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7. Ceuenns odpasoBanus ramma-aydeit (MF=13)
MT=3 Ceuenus obpazoBanus ramma-inydeir B BPOH/I-3 paccunrans! no nporpamme GNASH.

8. YrioBble pacnpenesnenus ramma-iayueii (MF=14).
MT=3,102 VYrnoBsle pacnpeaeaeHusi raMMa-Iydeil Heynpyroro B3auMoAeCTBUS U
panrannoHHOro 3axBaTta npuHATH 13 JENDL-3.3 u npeanonararorcss H30TpOIHBIMHU.

9. HenmpepsbiBHbIe cnieKTpbI ramma-ay4eii (MF=15).
MT=3 HenpepbIBHbIE CIIEKTPBI FaMMa-Iyuyeil HEYIIpyroro B3auMOICHCTBHUS MPUHSATHI U3
JENDL-3.3, riie oHu nostydeHs! alnnpoKCUMaIel ¢ TOMOIIbI0 SMIUPUYECKON (GOPMYIIbI
paboThl /18/ sKCTIEpUMEHTANBHBIX TaHHBIX padoThl /19/.
MT=102 HenpepsIBHbIE CIIEKTPHI TaMMa-Iy4yeil paguallMOHHOrO 3axBara NpuHATH U3 JENDL-
3.3, rie oHM paccunTaHsl Mo nporpamme Gasthy /6/.
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IlepedyeHb MCIOJb30BAHHBIX DJKCIHIEPHUMEHTAJIbLHBIX PadoT

IlonHoe ceuenue

Ykazatenb 1-i1 aBTOD Ccbuika Ne Huanazon snepruu, | Yucino
EXFOR 3B TOUYEK
Pa80 M.V.Pasechnik | C,80Kiev,1,304,1980 40617 4.58+05 | 3.12+06 | 54
Sm75 A.B.Smith JNP/A,244,213,1975 10524 1.64+06 | 5.51+06 | 88
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 1.01+05 | 1.50+06 | 594
Di68 M.Divadeenam | J,DA/B,28,3834,1968 10523 1.30+05 | 6.40+05 | 103
La66 A.Langsdorf C, 66Paris, 1, 165, 1966 | 21088 1.00+01 | 1.00+07 | 1934

Ceuenune ynpyroro paccesHus
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Ykazarenb 1-i1 aBTOp Ccplika Ne Hwuamnazon sneprun, | Yucno
EXFOR 3B TOYEK
McDaniel77 F.D.McDaniel P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
McDaniel74 F.D.McDaniel JLPR/C,10,1087,1974 10391 1.50+06 1
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130
Kab6 S.Kapchigashev | J,YF, 4, (4), 686, 1966 40778 5.00+04 |1
Ceuenue peaxiuu (n,a)
VYka3zarenb 1-it aBTOp Cchuika Ne [uanazon 3"epruy, | Yucio
EXFOR 5B Touek
Filat99 A.A Filatenkov R, RI-252, 1999 41240 1.3+06 1.5+06 | 8
Liskien90 H.Liskien J, ARI, 41(1990)83 22125 1.3+407 | 2.0+07 15
Ikeda88 Y.Ikeda R,.JAERI-1312(1988) 22089 1.3+07 1.5+07 |7
Gr87 L.Greenwood J, PR/C, 35, 76, 1987 12976 1.46+07 | 1.48+07 | 4
Rahman85 M.Rahman J.NP/A,435(1985)43 21990 59406 |9.6+06 |8
Atsumi84 H.Atsumi R,NEANDC(J)106 21935 1.5+07 1
Am382 S.Anemiya J, NST, 19, (10), 781, 1982 | 21840 1.48+07 1
Fu78 K.Fukuda P, NEANDC(J)-56/U, 44, 20841 1.46+07 1
1984
Qaim 74 S.Qaim C,77Geel,327(1977) 20513 1.5+07 1
Lu70 | W.D.Lu J, PR/C, 1. 358, 1970 10145 1.44+07 1
Ceuenue peakiuu (n,np).
VYkaszarenb 1-it aBTOp Cchuika Ne [uanazon 3"epruy, | Yucio
EXFOR 5B Touek
1k88 Y.lkeda R, JAERI-1312, 1988 22089 1.33+07 | 1.49+07 | 6

9. Jakarouenue

7.1. BeiBoa. Ha ocHOBE NMpoOBEIEHHOr0 aHajIN3a MOXHO CAENAaTh BBIBOJ, YTO, HECMOTPS Ha PN
OTMEYECHHBIX HeAocTarkoB, omeHka BPOHI-3 siBjsiercssi ONTHUMAaJdbLHOM [AJA Bceld
COBOKYNHOCTH HEHTPOHHBIX cedyeHMil. /{11 oOmacTu paspelieHHBIX M Hepa3peleHHbIX
pe3onancoB B BPOH/I-3 npunsra ouenka JENDL-3.3. Ouenka JENDL-3.3 npunsta Takxke s
YIJIOBBIX PACHpPENEICHUH M CIEKTPOB BTOPUYHBIX HEWTPOHOB, HO HHTETPAJIIbHBIE CEUYEHUS
HEeyIpyroro paccesiHusi M (n,Xn) peakuMii yYTOYHEHbI HAa OCHOBE COIJIACOBAHHBIX
CTATHCTHYeCKUX pacyeToB. [lo-BHaAMMOMY, YyTOYHEHBI TaK/Ke CeYeHHMs BCeX MOPOroOBBIX
peaknmii. be3 HOBBIX SKCIIEPUMEHTANIBHBIX JAHHBIX HET BO3MOXKHOCTH CYIIECTBEHHO YIyUIIUTh
OLIEHKH HEUTpOHHBIX ceueHud, BkmoueHHble B BPOH/-3. LlenecoobpazHo BkmouuTh (haiina
BPOH/-3 nast Mo-98 B 0ubdamnoreky Pocona-200S.

7.2. ABTOpBI 0TOOpA (haiija
Urnatiox A.B., Manoxun B.H.
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42.8 Monub6pneH-99

Panunoaktusen. (T,,=664). UcnbiThiBaeT OeTa-pacnaja B TEXHEUUNH-99, KOTOPHI, B CBOIO
ouepelib, OUeHb MEAJICHHO pacnagaeTcs B pyTeruii-99 (T,,=2.1%* IOSJ'IGT).

3akiIoueHue

B POC®OH/I npunumaercs ouenka B.Manoxuna nz ®OH/I-2.2, kak eIMHCTBEHHas MOJIHAA
olleHKa, npuHsiTasg He Tosbko B ®OH/I-2.2 , HO M rpynmoi cneuuasucToB, 3aHUMAaBIIMXCS
JAHHBIMU JJI IPOAYKTOB JieleHus U BKItoueHHast B JENDL-2.

B T0 e BpeMs 1enecooOpa3HO MPOBECTH CPABHUTENIBHBINA aHATIN3 COJIEPIKAIINUXCS B HEHM JIAaHHBIX
¢ naaaeiMu EAF2003..

ABTOp 0T0Opa TaHHBIX
Huxomaes M.H.

42.9. Monn6aeH-100

Coneprxkanne B ecTeCTBEHHOM cmecu: 9.63%.

1. O0mue xapaKTepUCTHKH
1.1. Z=42
1.2. A=100
1.3. Aw=99.04920
1.4. Ilepeuenp HEUTPOHHBIX peakluii ¢ moporamu Huxke 20 MaB:

MT Peaxius Q, MhB Ernopor., M2B ﬂI[pO—l'[pOI[yKT*)

04 n,n’ -0.5356 0.5410 Mo-100
16 n,2n -8.3008 8.3846 Mo-99
17 n,3n -14.2150 14.3585 MO0-98
22 n,no -3.1840 3.2162 71r-96
28 n,np -10.6143 10.7215 Nb-99
102 n,y 5.3990 Mo-100
103 n,p -5.4465 5.5015 Nb-100
104 n,d -8.8265 8.9156 Nb-99
105 n,t -9.5335 9.6297 Nb-98
107 n,o 2.4194 Z1r-97

2. HeliTpoHHBIE 1aHHBIE B pe30HAHCHOI o0sacTu (MF=2)
2.6 Ob6saacTh pa3pemIeHHBIX Pe30HAHCOB.

B nactosimee Bpems onenka JENDL-3.3 mist pa3penieHHbIX M HEpa3pelICHHBIX PE30HAHCOB
BkimtoueHa B orieHku JEFF-3.0(=JEFF-3.1), CENDL-3 u nocnenntoro Bepcuto ENDF/B-VII. Tax
KaK HET JKCIIEPUMEHTAJBHBIX JaHHBIX, YKa3bIBAIOIIMX HAa HEJIOCTATKA JTOW OICHKH, TO OHA
BKIJIIOYEHa Takxke B oleHKy bPOHJI-3.

HetlitpoHHble ceueHus B 00J1acTH pa3penieHHbIX pe3oHaHcoB B ornieHke JENDL-3.3 ocHoBaHbI Ha
HaOope mapaMeTpoB HEHUTPOHHBIX PE30HAHCOB, pEKOMEHIOBaHHBIX Kukyum /1/ Ha ocHOBe
aHaM3a DJKCIEPHUMEHTAIBHBIX JAHHBIX MO MPOMYCKaHUIO /2/ W paaualMOHHOMY 3aXxBaTy
HelTpoHOB /3, 4/. DT mapaMeTpsl UMb HE3HAYUTEIHHO OTJIMYAIOTCS OT MapaMeTpoB,
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peKOMEHIOBaHHBIX Ha MyrabrxaboM u np. /5/. Beuim NpUHATHE CpefHWE paTuanOHHBIC
mpusbl 0.065 3B ania s—pe3onancoB u 0.08 11t p—pe3oHaHcoB. BepxHsis rpaHulia pe30HaHCHOU
oOyacTu mpuHATA paBHOU 26 K3B, paamyc moTeHIHUaIBHOTO paccesHus - Ry = 6.30 dwm /5/ n ans
BBIUUCIICHUS] HEUTPOHHBIX CEYEHUIl HAa OCHOBE PE30HAHCHBIX MapaMEeTPOB PEKOMEHJI0BAaHO
npubmxernn MLBW.
Paccunrannbie ceueHus A TEIIOBBIX HEUTPOHOB (2200 M/C) paBHBI:

nostHoe = 5.499 6, ymnpyroe = 5.300 6, 3axBata= 0.199 6,

pPEe30HAHCHBIN UHTerpai 3axsara Boie 0.5 3B: = 3.86 6.

2.3. OO0JaacTh Hepa3pelleHHbIX Pe30HAHCOB.

Jlns obmacty HepaspelleHHbIX pe3oHaHcoB Bce mocnennue oueHku, CENDL-3, JEFF-3.1 u
ENDF/B-VII, 3aumctBytor onenky JENDL-3.3. Bepxusisi rpaHuria o0nacTé Hepa3peleHHBIX
pesonancoB B JENDL-3.3 npunsara pasaoit 100 k3B, u B paccMOTpeHHE BKIIIOUEHBI 3aBUCSILNEC
OT SHEPTHH CpPeHUE TTapaMeTpbl HEHTPOHHBIX PE30HAHCOB IS S-, P- U d-BoyH. B cooTBeTcTBHM
¢ ¢popmarom ENDF/B nns pacuera HEWTPOHHBIX CEUEHH B 3TOH 00JIacCTH [OKHA OBITH
UCTIONBb30BaHa (GopMyia ogHOypoBHero bpelita-Burnepa. Heiitponnsie cunoBbie ¢pyHkunu SO,
S1 m S2 paccuuraHbl Ha OCHOBE ONTHYECKOW Monaenu ¢ mnporpammoin [6]. Cpennsas
pazuanoHHasi IIMPUHA B3sITa HE3aBUCHMOM OT OpOMTAIBHOTO MOMEHTA M CPEIHEE PaCCTOSHHE
MEXY YPOBHIMM ONpEENeHO TaKuM 00pa3oM, 4ToObl BOCHPOM3BECTH HAOIIOAEMOE CEUCHHE
pPaAMalMOHHOTrO 3aXBaTa HEUTPOHOB. D(P(HEKTUBHBIN pajlyC paccesHUs MOJyYeH MOJATOHKON K
IIOJIHOMY CEYEHHUIO, PACCUUTAHHOMY I10 ONITHYeCKOM Mozaenu npu 3Heprun 100 xk3B.
st sHeprum HeHTpoHOB 50 k3B mosTyyeHs! cleayone 3HaueHus apaMeTpoB:
S0 =0.370E-4, S1 =5.480E-4, S2=0.364E-4, Gg=0.085 3B, R = 6.308 ¢m.
Ha ocHoOBe npoBeieHHOTr0 aHau3a ObITO MPUHATO PEIICHHUE, YTO AJA 00JIACTH pa3pelleHHbIX H
Hepa3pelieHHBbIX Pe30HAHCOB HeecoodpasHo BkawYuTh B BPOH/I-3 onenky JENDL-3.3.
[Ipn OTCYTCTBHHM HOBBIX SKCIIEPUMEHTAIBHBIX JAHHBIX HET BO3MOYKHOCTH CYILECTBEHHO
YIIYUIIUTh OIICHKU HEHTPOHHBIX CEUYCHUN B 00JIACTH PE30HAHCHBIX HEUTPOHOB.

~ s Mo-100 : Level Spacing
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Puc.1. Paccrosinne Mexnay pe3oHaHCaMU JJ1s1 S-BOJIHBI.
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sudO=100 @ Neutron Strength Function
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Puc. 3. PaccTostnue Mexay pe3oHaHCAMU TSl S-BOJIHEI.
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sullaex1 00 ¢ Neutron Strength Function
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Puc.4. Helitponnas cunoBast GyHKIus aisi P- BOTHBL
3. HeiiTpoHHbIe ceueHNs BHe pe30HaHCHOM obaactu (MF=3).

B nannom pazzgene mpoBeneHo cpaBHeHue qaHHbIX 6ubimrorek bBPOH/I-3, ENDF/B-VI, JENDL-
3.3 u JEFF-3.1. [Tockonpky B 6ubanorexke JEFF-3.1 nyist u3oronos MonubaeHa NpUHATHL JaHHbBIE
oubmmoreku JENDL-3.3, cpaBuenue BPOHJI-3 mnpousBomunock ¢ AaHHBIMH OUOIHOTEKU
JENDL-3.3 u ENDF-B7. B ou6nuoreke ENDF-B7 B GonbIIMHCTBE CIy4aeB TaKXKe MPHUHSATHI
nannble oubanorexu JENDL-3.3. ITostomy cpaBHenue ¢ ENDF/B-VII npoBoanuiock TOIbKO TexX
peakIuii, TaHHbIE AJI1 KOTOPBIX OTianYaroTcs oT JaHHbix JENDL-3.3.

Hetitponnsie ceuenuss B BPOH/I-3 B nuanazone 0.01 — 20 M»B Oblin paccuuTaHbl C MOMOIIBIO
nporpammbl GNASH /7/, mogudunmpoBaHHO# ¢ ydeToM (UIIOKTyalllii HEHTPOHHBIX IUPUH HA
OCHOBe MojxoAa pabotel /26/. HeliTpoHHbIE KOAPPHUIMEHTH MPOHULAEMOCTH PACCUMTAHBI IO
MOJIeTTM CWJIBHON cBsi3u KkaHaioB (mporpamma ECIS /8/) ¢ yderom mpsiMoro Bo30yKIeHUs
KOJIJIEKTMBHBIX HU3KOJEXaIuxX ypoBHed 2+u 3-. [lapameTpbl ONTHYECKOTO MOTEHIMada ObUIH
B3ATHI M3 paboThl /9/, HO rilyOMHA MHUMON YacTW TMOTEHIMaja ObUIa HECKOJBKO 3aHMKCHA,
YTOOBI TOOUTHCSI ONTUMATIBHOTO OIMCAHUS TOJTHBIX HEUTPOHHBIX CEYEHUH MPU SHEPTUSAX HUXKE 3
M>bB.

Onrtuyeckue napaMmeTpsl A7 IPOTOHOB, AEUTPOHOB U anb(a-4acTULl NPUHATHI U3 padot /9/, /10/
u/11/, COOTBETCTBEHHO.

B pacuerax pammanvoHHbIX mHMpUH paccMarpuBainuck El, M2 u E2 —ramma-nepexoast. s
CHJIOBBIX (DYHKIIMI TaMMa-TIepexo0/J0B UCIIOIB30BaHbI TapaMeTphl, peKoMeH0BaHHbIe B RIPL-2
/27/. TlomHas cuioBas (YHKUMS HOPMHUpPOBANaCh Ha BEJIMYHMHY, COOTBETCTBYIOLIYIO
PAacCMOTPEHHBIM BBIIIE JAaHHBIM O PAJUAUOHHON IIMPUHE M IUIOTHOCTH HEHUTPOHHBIX
pe3oHaHCcOB. [lapameTpbl IUCKPETHBIX YPOBHEM Ui pa3IUuYHBIX KaHAJOB pacnajaa, OObIYHO,
NPUHUMAITUCH Ha ocHOBe Tabmw /13/ u pexomenganuii RIPL-2 /27/.

3.1. llostnoe ceuenue (MT=1).

B nmonxom cevennu B obsactu 0.1-20 M»aB umeroTcst CymecTBeHHbIE pa3aIudus MEXIAy TaHHBIMU
yKa3aHHbIX OuOnnorek. B aToit obmactu manHeiM Oubnmoreku ENDF/BVII cnemyer otmats
MPEANOYTEHUE, TIOCKOJIBKY OHH CYIIECTBEHHO JIy4Ille COTJIACYIOTCA C IKCIIEPUMEHTAIbHBIMU
naaabeiMU. Onieaku BPOH/I-3 u JENDL-3.3 TpeOyroT mepecMoTpa v KOPPEKIIHH.

MO-99
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Puc. 5. IlonHoe cedenne B oOmactu suepruit HelTpoHoB 0.1-20 M»aB.

3.2. Ceuenue ynpyroro paccesnusi (MT=2).

B o6mactu snepruii 0.1-20 M»B uMeroTcst CyliecTBeHHbIE pa3nuuus. B 3ToM ciydae OreHKH
JENDL-3.3 u ENDF-B7 nyuie cornacyrorcs ¢ 3KCIepUMEHTATbHBIMU TaHHBIMU. MOTYT OBITH

PEKOMEHI0BaHbI 00 OIleHKH, 0JHaKO onleHKa JENDL-3.3 BBITIAIUT peAnoYTUTEIbHEH.

42-Mo-100({N,EL) SIG

! T
----- o100 end -7
—— Mol hrond-3
————— Blo L jendl-3.3
o 1577 Mc Daniel
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10 S 1973 Lambropoukes

Cross Section (barns)
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Puc.6. Ceuenue ynpyroro paccestHust HeUTpoHOB B oOactu 0.1-20 M»aB..
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3.3. Ceuenne Heynpyroro paccesnust (MT=4, 51-67).

Bce oneHku cedyeHuil HEYNIPYroro paccesitHusl HEMTPOHOB ONMMPAIOTCS Ha CTaHJAPTHBIE ONTHKO-
CTaTHUCTUYECKUE PACUEThl M PA3HOTJIACHUS OLIEHOK 00YyCIIOBJICHBI, IIaBHBIM 00pa3oM, pa3inuusiMu
B [TapaMeTpax ONTUYECKOr0 MOTEHIMalIa, UCIOIb3yEMOI0 B pacueTax.

Hwxke npuBeneHa cxema ypoBHEH, st KOTOpbIX 1yt KOoTopblix B BPOHJI-3 paccuunTanbl
napuuangbHble CcedeHMsl Heymnpyroro paccesHus. Cnenyer ormetutb, uyto B JENDL-3.3
napIyaibHbIe CEYCHUST pacCUUTaHbl TONBKO 1iis ypoBHer 51-54, a B ENDF/B-VII nns ypoBHeit
51-57. B wHwkecneaytomeld TabmuIle YPOBHIO IOJ HOMEPOM 1 COOTBETCTBYET YpPOBEHb
HEynpyroro paccessHus o Homepom 51 B popmare ENDF-6.

Hmxe npuseneHa cxema ypoBHEH, [ KOTOPBIX pacCuMTaHbl NapLUajIbHbIE CEUYEHUs
HEYTIPYroro paccessHus. YPOBHIO 1o HoMepoMm 1 cootBeTcTByeT cekiusas MT=51 B dopmare
ENDF-6. Haunnas ¢ saepruu 2.5945 MaB ypoBHU MOEIMPYIOTCSI HEIPEPHIBHBIM CIIEKTPOM.
Cxema ypoBHEH:

N OHeprus Cnun Ilepexon OHneprus ramma- | BeposdtHocTb
ypoBHs, M>B KBaHTa, M>B nepexona, %
0 0.00000
1 0.53560 2+ 1->0 0.53557 100
2 0.69440 0+ 21 0.159547 100
3 1.06370 2+ 351 0.52824 75
350 1.06376 25
4 1.13610 4+ 4-1 0.6005 100
5 1.46391 2+ 552 0.76877 56.4
51 0.92834 43.6
6 1.50464 0+ 6—>3 0.44084 27.5
61 0.96907 72.5
7 1.60737 3+ 7—>4 0.47139 8.9
73 0.54362 52.4
751 1.07177 38.7
8 1.76650 2+ 8—>0 1.76650 100
9 1.77146 4+ 9->4 0.63531 35.5
93 0.70768 64.5
10 1.84690 6+ 10 >4 0.71080 100
11 1.90837 3- 11-3 0.8444 66.4
1151 1.37273 30.5
1150 1.90820 3.1
12 1.97740 2+ 1255 0.51320 243
123 0.91372 25.9
12 >2 1.2818 17.0
12 5 1 1.44169 32.8
13 2.03749 4+ 13> 0.5736 6.2
13 > 1 1.5019 93.8
14 2.04277 2+ 14—->7 0.43550 8.2
14 -5 0.57880 343
14 — 3 0.97895 243
14 - 1 1.5075 1.0
14 = 0 2.0429 9.6
15 2.04300
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OLleHKH MHTETPaIbHOTO ceueHusi Heyrnpyroro paccesnusi ononuorek JENDL-3.3 u ENDF-B7
coBnagaiot, nockoiabky B ENDF-B7 mnpunsra ounenka JENDL-3.3. Ouenka BROND-3
CyILeCTBEHHO JIeKUT Bbllie olleHkr JENDL-3.3. Oto pasnuuue cBs3aHO C TEM, YTO MPHU OLEHKE
BPOH/I-3 wucnonb3oBanack Hechepuyeckass ONTHUECKas MOJAENb M JAPYrHe YIydllICHHbIE
BXOJHBIE MapaMeTphl. MHTErpanbHoe cedeHue Heynpyroro paccesaus oubmmoreku CENDL-3
nexut onmxe k onienke BPOH/I-3 u xopoiuo cornacyercs ¢ Helt o ¢popme.

OueHkr ceYeHUH HEeyNnpyroro paccesHusi Ha MEPBOM YPOBHE CYLIECTBEHHO DPa3JIMYarOTCs, HO
3aBucuMoctd BROND-3 u JENDL-3.3 BoIIISIIAT IpeAnOUTUTETBHEE.

42-Mo-100(N,INL),SIG

25

Mol 0Djendl-3.3
——— Muol00hrond-3
Mol 00cend|-3

Cross Section (barns)

i i i 1 i i L L L i
] 10 15 20
Incident Energy (MeV)

Puc. 7. UnTerpaibHOE C€YeHNE HEYNIPYTOro pacCEIHUSI HEUTPOHOB.

42-Mo-100(n.n'),SIG EI5.20E+5

..... Mol endl-h7 EI5.366-+5
——— Mol brond-3 EI5.36E+3
e Mol jendl-3.3 EIS. 36E+H

s 1975 Smith

Cross Section (barns)

Incident Energy (MeV)

Puc.8. Heynpyroe paccessHue HEUTpOHOB Ha IEPBOM YPOBHE.
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3.4.Ceuenne peakuuu paguanuonsoro 3axsara (MT=102).

Onenku ceuenuit BPOH/I-3 u ENDF/B-VII npumepno paBHoneHHsl, otenka JENDL-3.3

TpeOyeT CyIIeCTBEHHON KOPPEKIIUH.

42-Mo-100(N,G).SIG
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Puc. 9. Ceuenue peakuuu paguaiioHHOTO 3axBata B oomactu 0.1-20 MaB.

3.5. Ceuenue peakumii (n,2n) u (n,3n) (MT=16, 17).

Ceuenune peakuuu (n,2n) u3z Oubmmoreku BROND-3 nyume cornmacyercst ¢ CHCTEMaTHKON
byHKIMH BO3OYKICHUS peakiuu (n,2n) U ¢ KCIepUMEHTaIbHBIMU NaHHBIMU. Onierka JENDL-
3.3 3aBebieHa B obnactu 14-18 M»sB, a ounenka ENDF-B7 3annxena npu sueprusax 10-14 MsB.

Mo-100 (n,2n)
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Puc.10. Ceuenue peaxiuu (n,2n).
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Mo-100 (n,3n)

T
1000 | i
—~ 800 | -
T .
(o
2 i
O
= 600 |
s
= L
g
S 400 |
2 i BROND-3
8 ---- ENDF-B7
200 | JENDL-3.3
0 . :
15 20

OHeprua (MaB)

Puc. 11. Ceuenue peakuuu (n,3n).
3.5.Ceuenne peaknuii (n,p), (n,d),(n,t),(n,a) (MT=103,104,105,107).

Ceuenne peakumu (n,a) (puc.12) B oOmbamorekax BROND-3 u JENDL-3.3 Onusku u
NpakTU4ecku paBHOIEHHBL. Ceuenus peakiuu (n,a) (puc. 14) B 6ubmmorekax BROND-3 u
JENDL-3.3 taxke OJU3KH U MOXKET ObITh PEKOMEHA0BaHO Jito0oe u3 Hux. OgHaKO CeYeHHUE U3
6ubmuoreku ENDF-B7 npoTHBOpEUYHT KakK SKCIIEPUMEHTAIBHBIM JaHHBIM TaK U SMIHPUYECKUM
cucreMatukam. Cevenus peaknuu  (n,d) (puc.13) Oubmmoreku BPOH/I-3  Gomee
NPENOYTUTENIbHBI, TOCKOJIBKY JIyYIlle COIJIacyIOTCS C TEHACHUMEH moBeAeHus (yHKIMN
BO30Y’KIEHHSI 3TOM pPEaKIMM, YCTAHOBJIEHHOW Ha OCHOBE OSKCIIEPUMEHTAJIbHBIX NaHHBIX IS

JIpYTUX U30TOMOB MONHOaeHa U upkoHud. Jlanueie peakuuu (n,t) B Oubnuorexkax bPOH/I-3 u
ENDF-B7 npunstst u3 JENDL-3.3.
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Puc. 12. Ceuenune peakiuu (n,p).
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Mo-100 (n,d)
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Puc. 13. Ceuenne peakmuu (n,d).
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Puc. 14. Ceuenue peakiuu (n,o).

3.7. Ceuenue peakumii (n,np) u (n,na) (MT=28,22).

Ceuenne peakuu (n,np) (puc.15) B Ombmmorekax BPOHJ/-3 u JENDL-3.3 3ametHO
pasnuyarorcs, ogHako oreHka BPOH/I-3 nyurie cormacyercst ¢ SMIUPUUECKON CHCTEMATHKOM

ceueHudd peakumii (n, p) u (n,np). CeueHuss peakuuu (n,na) mMaiabl U BO BCeX OMOIMOTEKax
pa3IMyaroTCs HECYIIECTBEHHO.

MO-105



Mo-100 (n,np)
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Puc. 15. Ceuenue peakuuu (n,np).
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Puc. 16. Ceuenue peaknuu(n,na.).

4. YrnoBble pacnpeneneHns BTOPUYHbIX HenTpoHoB (MF=4).

MT=2 VYrioBble pacnpeneiieHusi ynpyro paccessHublx HeWTpoHOB B BPOH/I-3 mpuHsTH 13
JENDL-3.3, rne onu paccuutansl 1o nporpamme Gasthy/6/.

Jl51s yrioBBIX pacnpeeieHuid pacCessHHbIX HEHTPOHOB 00€ OIIEHKH YUUTHIBAIOT BKJIAJ PSIMBIX U
MpPEePaBHOBECHBIX IMPOILIECCOB, KOTOPbIE MPHUBOJUT K MOBBIIMIEHHOMY BBIXOJy HEUTPOHOB st
NEpPEeHNX YTIOB, U ACUMMETPHS YIVIOBBIX PACIpEIENICHUN YBEINYUBAETCA C POCTOM SHEPTUH
HaJICTAIOLUX HEUTPOHOB.

MT=51-66 YrnoBble pacnpeeseHus] Heynpyro paccesiubix HeuTpoHoB B BPOH/I-3 npunsTHI 13
JENDL-3.3, rie onu paccuutansl mmo nporpammam Gasthy u Dwuck.
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5. JHepro-yr/ioBble pacnpeaeaeHuss BTOPUYHbIX HeHTPoHOB (MF=6).

MT=16,22, 28,91 DHepro-yriaoBbsle paclpeneiacHust BTOpUUHbIX HeiiTpoHoB B BPOH/I-3
npusaTel 13 JENDL-3.3. OHu ocHOBaHBI Ha cucTemMaTuke padoTsr /17/

6. MHOKeCTBEHHOCTh 00pa3oBaHus ramma-ay4eit (MF=12).

MT=102 MHoecTBeHHOCTb 00pa3oBaHus ramma-itydeit B BPOH/I-3 paccunrana mo
nporpaMmme GNASH.

7. Ceuenusi oopazoBanus ramma-iaydeit (MF=13)
MT=3 Ceuenus obpazoBanus ramma-itydeii B BPOH/I-3 paccunransl mo mporpamme GNASH.

8. YruoBelie pacnpenesenns ramma-iaydei (MF=14).
MT=3,102 YrnoBsle pacnpeneacHus raMMa-Iy4e Heynpyroro B3auMOoAECHCTBUS 1
paanannroHHoro 3axsara npuHATe U3 JENDL-3.3 u npeanonaratorcs H30TPOIHBIMU.

9. HenpepsbiBHBIE cieKTPbI ramma-iaydeit (MF=15).

MT=3 HenpepbIBHbIE CIIEKTPBI FaMMa-JIyuyeil HEYIIPYroro B3auMOICHCTBHUS MPUHSATHI U3
JENDL-3.3, rie oHu nostydeHsl annpoKCUMaIel ¢ TOMOIIbI0 3MIUPUYECKON (GOPMYIIbI
paboThl /18/ sKCIepUMEHTaNBHBIX JaHHBIX paboThl /19/.

MT=102 HenpepbIBHbIE CIIEKTPBI raMMa-Iydell paJualiMOHHOro 3axBara npuHTh n3 JENDL-
3.3, rie oHM paccunTaHsl 1Mo nmporpamme Gasthy /6/.

JIMTEPATYPA:
Kikuchi, Y. et. al.: Report JAERI-M 86-030 (1986).
Weigmann, H. et al. Phys. Rev., C20, 115 (1969).
Weigmann, H. et. al.: 1971 Konoxville, 749(1971).
Musgrove, A.R.De L. et. al.: Nucl. Phys., A270, 108(1976).
Mughabghab, S.F. et. al.: “Neutron cross sections, vol.1, part A”, Academic press(1981).
Igarasi, S. and Fukahori, T.: Report JAERI-1321(1991).
Young, P.G., Arthur, E.D., Chadwick, M.B.: in “Nuclear reaction data and nuclear reactors”
(Triest, 1996). Eds.A.Gordini, G.Reffo., Would science, Singapore, 1988, v.1, p.206.

7. Raynal, J.: Report IAEA SMR-9/8 (1970), p.281.

8. Koning, A.J., Dalaroche, J.P.: Contribution to 3-th RCM of RIPLE-2, Vienna, 2001.

9. Lohr, J.M. and Haeberli, W.: Nucl.Phys. A232, 381 (1974).

10. Avrigeanu, V., Hodgson, P.: Avrigeanu, M.: Phys. Rev. C49 (1994) 2136.

11. Dietrich. S.S., Berman, B.L.: Atomic Data and Nuclear Data tables.538 (1088) 199.

12. Firestone, R.B.: Table of isotopes, eight edition, v.2, New York, 1995.

13. Smith, A.B.: Nucl. Phys. 244, 213 (1975).

14. Manokhin, V.N.: Report INDC(CCP)-397, Vienna, 1997.

15. Manokhin, V.N., Blokhin, A.L.: Proc. Int. Conf. on Nuclear Data for Science and

Technology, Trieste, Italy, p.871 (1997).

17. Kumabe, I. et al.: Nucl. Sci. Eng., 104, 280 (1990).

18. Howerton, S.T. and Plechaty, E.F.: Nucl. Sci. Eng., 32, 178 (1968).

19. Morgan, G. and Newman, N.: ORNL-TM-5097 (1975).
20.Hofman, H. ET et al., Ann. Phys. 90(1975)403.
21. Reference Input Parameter Library, IAEA-TECDOC-1034, Vienna, 1998.

SNk W=

MO-107



IlepeyeHb MCNO0JIb30BAHHBIX IKCMIEPUMEHTAJbHBIX DaﬁOT

ITomHOE Cceuenue

Ykaszarenb 1-it aBTOp Ccpuika Ne [uanazon s"epruy, | Yucio
EXFOR 5B TOYEK
Pa80 M.V .Pasechnik | C,80Kiev,1,304,1980 40617 4.58+05 | 3.12+06 | 54
Sm75 A.B.Smith JNP/A,244,213,1975 10524 1.64+06 | 5.51+06 | 88
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 1.01+05 | 1.50+06 | 594
Di68 M.Divadeenam | J,DA/B,28,3834,1968 10523 1.30+05 | 6.40+05 | 103
Ceuenue pauaIioOHHOTO 3aXBaTa
VYka3zarenb 1-i aBTOp Cchuika Ne [uanazon s"epruy, | Yucio
EXFOR 3B TOUYEK
Trofimov87 | Yu.N.Trofimov C,87Kiev, 3, 331, 1987 41001 1.0+06 1
Wy82 J.M.Wyrick S,ANL-83-4,196,8204 12831 3.0+04 1
Wag0 M.Wagner J,APA,52,23,80 20718 1.46+07 1
An79 R.P.Anand JNC/A,50,274,197903 30390 2.50+04 1
G177 G.Gleason W,GLEASON, 770414 10662 2.53-02 1
Sr73 M.Sriramachandra | J,JPJ,35,8,7307 30503 2.40+04 1
To64 V.A.Tolstikov JLAE,17,(6),505,64 40689 5.00+03 | 1.60+05 | 8
Ka63 S.V.Kapchigashev | J,AE,15,120,63 40663 1.95+02 | 3.50+04 | 39
We60 L.W.Weston J,AP,10,477,60 11818 4.00+03 | 1.50+05 | 9
Ly59 W.S.Lyon J,PR,114,1619,59 11407 1.95+05 1
Jo59 A.E.Johnsrud J,PR,116,927,59 11675 1.50+05 | 6.20+06 | 24
Ve59 J.F.Vervier J,NP,9,569,5901 20205 2.50+04 1
LeS8 Al Leipunskij C,58Geneva,15,50(2219) | 40244 2.70+06 | 4.00+06 | 2
Pa58 M.V .Pasechnik C,58Geneva,15,18(2030) | 40336 2.50+06 | 4.00+06 |3
Ko58 V.N.Kononov J,AE,5,564,58 40421 2.40+04 1
Ma57 R.L.Macklin J,PR,107,504,57 11399 2.40+04 | 2.40+04 | 2
Husl1 V.Hummel J,PR,82,67,5104 11010 2.40+04 1
CeueHue ynpyroro paccesHus
VYkazarenb 1-it aBTOp Ccbuika Ne Juanason sHepruu, | Yucno
EXFOR 3B TOYEK
McDaniel77 F.D.McDaniel P,A-KTY-74/77,3,1977 | 10770 2.52+06 1
12782 6.00+06 1
McDaniel74 F.D.McDaniel J,PR/C,10,1087,1974 10391 1.50+06 1
La73 P.Lambropoulos | J,NP/A,201,1,1973 10277 3.0+05 1.5+06 130
Ceuenne peakmm (n,2n)
VYkaszarenb 1-it aBTOD Cchlika Ne [uanazon s"epruy, | Yucio
EXFOR 5B TOYEK
Filat01 A.A Filatenkov J,YK-2(1998)10 41240 1.3+06 1.5+06 |7
Filat99 A.A Filatenkov R, RI-252, 1999 41240 1.35+07 | 1.494+07 | 8
Ikeda88 Y.Ikeda R,.JAERI-1312(1988) 22089 1.3+07 1.5+07 |7
Zhou87 Zhou Muyao J, CNP, 9,34, 1987 30755 1.46+07 1
Molla86 N.I.Molla R, INDC(BAN)-003, 1986 | 30825 1.48+07 1
Marcinko86 | A.Marcinkowski J, ZP/A,323,91, 1986 30809 1.3+07 1.7+07 8
Rahman§5 M.Rahman JNP/A,435(1985)43 21990 59+06 | 9.6+06 |8
Atsumi84 H.Atsumi R,NEANDC(J)106 21935 1.5+07 1
Anemia82 S.Anemiya J, NST,19, (10), 781, 1982 | 21840 1.48+07 1
Fujino77 Y.Fujino R,NEANDC(J))-51U(1977) | 20850 1.5+07 1
Qaim72 S.Qaim JNP/A,185(1972)614 20536 1.5+07 1
Macnop72 I".H.MacnoB J,YK-9(1972)50 40136 1.4+07 1
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Araminow?72 | J.Araminowich R, INR-1464(1972)14 30264 1.5+07 1
Lu70 W.D.Lu J,PR,C1(1970)358 10145 1.4+07 1
Chikai67 J.Chikai J,AHP,23(1967(87 30033 1.6+07 1
Cuzzocrea67 | P. Cuzzocrea J.NP/A, 103, 616, 1967 21141 1.41+07 1
Chikai65 J.Chikai C,EANDC-50,102(1965) 30038 1.5+07 1
Strohal62 F.Strohal J,NP,30(1962)49 30008 1.4+07 1
Khurana61 C.S.Khurana J, NP, 28, 560, 1961 31247 1.48+07 1
Ceuenne peakiuu (n,a)
Ykazarenb 1-#1 aBTOD Ccpuika Ne Hwuamnazon snepruu, | Yucio
EXFOR 5B Touek
FilatO1 A.A Filatenkov J,YK-2(1998)10 41240 1.3+06 1.5+06 |7
Liskien90 H.Liskien J,ARL,41(1990)83 22125 1.3+07 | 2.0+07 15
Ikeda88 Y.Ikeda R,.JAERI-1312(1988) 22089 1.3+07 1.5+07 |7
Marcinko86 | A.Marcinkowski 30940 1.3+07 1.7+07 8
Atsumi84 H.Atsumi R,NEANDC(J)106 21935 1.5+07 1
Qaim 74 S.Qaim C,77Geel,327(1977) 20513 1.5+07 1
Cuzzocrea67 | P. Cuzzocrea J.NP/A, 103, 616, 1967 21141 1.41+07 1
Ceuenne peakiu (n,p).-
Ykazarenb 1-#1 aBTOD Ccpuika Ne Hwuamnazon snepruu, | Yucmio
EXFOR 3B Touek
Anemia82 S.Anemiya J, NST,19, (10), 781, 1982 | 21840 1.48+07 1
Tikku72 V.K.Tikku C,72 Chandigr,2,115 30394 1.5+07 1

9. Jakarouenue

7.1. BeiBoa. Ha ocHOBE NMpoBEIEHHOr0 aHajaN3a MOXHO CAENAaTh BBIBOJ, YTO, HECMOTPS Ha PN
HejocTatkoB, oneHka BPOHJI-3 MoxkeT ObITh TpHHSATA 32 OCHOBY IS BCEM COBOKYITHOCTH
HEUTPOHHBIX ceueH. [t oGnacTu pa3pemeHHbIX 1 Hepa3peleHHbIX pesoHancoB B BPOH/I-3
npunsara onenka JENDL-3.3. Ouenka JENDL-3.3 npunsita Takke AJis1 yTJIOBBIX paclpeieIeHU
U CIIEKTPOB BTOPUYHBIX HEMTPOHOB, HO MHTETPAJIbHBIE CEUEHUSI HEYIIPYTOro paccessHus U (n,xn)
peakuuii B BPOHJ/I-3 yTOuHEHBI Ha OCHOBE COTJIACOBAHHBIX CTATUCTUYECKHX PacCyeTOB,
pacIIupeHO CYLIECTBEHHO KOJIMYECTBO YPOBHEM HEYNPYroro paccesiHus, Uil KOTOPBIX
paccuuTaHbl MapUalbHbIE CEYEHUS], yTOUHEHBI TAKXKE CEUEHUS BCEX MOPOTOBBIX PEAKIIHIA.
Bo3MoxkHO BritounTh onucanHyio Bepcuto ¢aitna BPOHJ/-3 nnsa Mo-100 B 0ubamorexky
Pocdonn-2005, ecau npoBecTH KOPPEKIUIO MOJHOTO CEUYEHUsT BO BHE PE30HAHCHOM obmactu
sHepruil. OnHako B gaHHOM ciy4dae daitn JENDL-3.3 umeer 3aMeTHbIC IPEUMYIIECTBA U MOXKET
ObITh BKITIOUEH B Pochona-2005.
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