3. NIUTUN

[IpupoaHsbIil TUTUH COAEPKUT ABA M30TOMA. J{OATOKUBYIIMX PaIMOAKTUBHBIX U30TOMOB HET.

3.1. IntTun-6

1. OGume xapakrepucTuku [1]
1.1. Z =3 (3apsin)
1.2. A=6 (aTroMHBII1 HOMED)
1.3. Aw= 5.963400 (oTHOLIEHHE MACCHI s]Ipa K Macce HEUTPOHA);
1.4. Conepxanue B ectecTBeHHOU cMecu 7.59+0.04 (aToMapHbIe MPOLEHTHI)
1.5. CriiH 0cHOBHOTO cocTosHMs 1

1.6. Kanansl peaxiuii 1 ypoBHH cocTaBHOi cuctemsl *Li+n [2] (Puc. 1)
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Puc.1. Kanansl o0pa3oBaHus U paciiaja COCTaBHOTO siipa



1.7. luarpaMmMa ypoBHEH M KaHAJbI pacnaja ypOBHEW HEyNpyroro paccesiHus 10 SHEpruu
B036yxaenns *Li B 27 MaB [2] (Puc. 2):
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Puc.2. lnarpamma ypoBHe# siapa-muiienu — Li-6



1.8. Xapaxrepuctuku yposreii °Li [2] (Tabmuua 1):

Table G.7: Enerey levels of 5la

B (MeV £ ke | J5; T o (e Deeay
=B 1410 stable
21856+ 2 3+-0 0020 £ 0.002 v o, o
JEGIRE 4010 ot:1 (8202 =108 o
1.%1 4 222 2.1 17028 v o, e
5366 £ 15 2+-1 .50 = 0.0 v, T P, i
.85 4+ 50 1+: 0 1.5402 d, o
17085 £ 35 °b 2--1 J012 +0.007 . t, *He
27O L 54 b 31 BT 0110 . . &, *He
2500 £ 55 b0 | 1 ESlax0.112 . . &, *He
G500 £ 65 P -1 BARL 0125 v. m, . t, *He

1.9. Kanambl 1 OCHOBHBIE MEXaHHU3MBbI peakiwii °Li+n (MexaHu3M peakiuii ¢ 06pasoBanueM 'Li*
- MEXaHU3M ¢ 00pa30BaHHUEM U PacIajoM COCTaBHOTO siapa) [1,2]:

SLi+n -> "Li* -> Li+y

SLi+n > "Li* > ‘He+t

SLi+n -> 'Li* -> “He+p
He -> (7, 806.7 msec) -> SLi

SLi+n > "Li* -> ®Li+n




Li+n > "Li* -> °Li;*+n’
OLi* > *He+d

®Li+n -> °Li;*+n’
6Li1>l< -=> 4He+d

Li+n > "Li* -> ®Liy*+n’
SLiy* -> “Li+y

SLi+n -> Li* -> °Lis*+n’
SLis* -> (Es=4,31 MeV: T'=1,7 MeV) -> “He+d
SLiz* > *Lity

Li+n > 6Li3"‘+n’
SLis* -> (Es=4,31 MeV: I'=1,7 MeV) -> *He+d
OLis* -> °Lity

SLi+n -> "Li* -> °Lig*+n’
SLig* -> (E4=5,366 MeV: I'=0,540 MeV) -> *“He+p+n
SLig* > *Lity

SLi+n -> "Li* -> ‘Lis*+n’
SLis* -> (Es=5,65 MeV: I'=1,5 MeV) -> *He+d

°Li+n -> *Lis*+n’
SLis* -> (Es=5,65 MeV: I'=1,5 MeV) -> *He+d

SLi+n -> Li* -> "He+d
°He -> (g.s.: I'=0,578 MeV) > *He+n
He* -> (E=1.27 MeV: I'=3,18 MeV) -> *“He+n

SLi+n -> “He+d+n

SLi+n -> He+p+n
He -> (g.s.: ['=0,578 MeV) -> “He+n
*He* -> (E=1.27 MeV: I'=3,18 MeV) -> ‘“He+n

SLi+n -> "Li* -> °Li*+n’ -> "Li*+n’
°Li -> (g.s.: ['=0,578 MeV) -> “Hetp
SLi* > (E;=1.49 MeV: I'=6,60 MeV) -> *He+p
SLi+n > SLi*+n’+n’
°Li -> (g.s.: ['=0,578 MeV) -> “Hetp
*Li* -> (E;=1.49 MeV: ['=6,60 MeV) -> *He+p

SLi+n -> *He+n+n+p




Kom06uHanuu yacTuil B BBIXOJAHBIX KaHaJIaX MPU SHEPTUU MAJar0IUX HEUTpoHOB HIke 20 MeV
¥ gacThIl KUBYIMX > 1072 sec (Bce KaHANBI, KPOME YIPYTrOro, MOTYT BKIIOUATh FaMMa-KBAHTHI):
TLi+y

®Li+n

Li+n’

6Heer

“He-+t

*He+d+n

4He+p+n+n=4He+p+2n

IIpu oneHKe HHEPro-yrioBbIX pacHpelesieHUd BTOPUYHBIX YacTULl MPEACTABISAEMBIX B
1abopaTOPHON CHUCTEME KOOpAMHAT HEOOXOJMMO YYUTHIBATh MEXaHU3MBI ITOCJIEI0BATEIBHOTO
pacnaza, NOpsSMbIX  pEaKUUMid HEYIPYroro paccesHHs, MHOIOYACTHUYHBIX OJHOBPEMEHHBIX
pa3BajioB, a TakKKe WX BO3MOXHBIX KOMOWHAIUA, TO €CTh YYHUTBIBAaTh BCE IIPOIIECCHI,
OTJIMYAIONINECs KHHEMATUKOM MUJIM JUHAMHUKOM.

2. @alibl OIIEHEHHBIX JTAHHBIX

ENDF/B-6.8 — onienka 1989 rona, BemonHerHas Xo3imom u SIarom [3]. R-marpudHoe onmcanue
MHTETPAJIbHBIX CEYEHUI W YTIOBBIX pachpeaencHuil ympyroro paccesnus no 3.0 MaB ((n,t)
ceuenue 3ameHeHo Ha ENDF/B-6 cranmapt 1o 1 MaB). Beime 3 MaB unTerpansable cedeHus
OILICHUBAJIUCH MPOBEACHUEM TTIAJIKUX KPUBBIX Yepe3 MMEIOIIUECS dKCIIEPUMEHTANIbHbBIC JaHHbBIC.
CeucHHsT HEYIPYTOTO PACCESHHMS HA yPOBHH CLi, MMerorue GOIbIIME MIMPUHBI Paclana s
TSDKEINIBIX YacTHUIl, MPEJCTABISIIUCH ICEBI0-YPOBHIMH C YHEPrO-YIIIOBBIMH PACHpPECIICHUsIMU B
MOJEIH TpexTenpHoro passama (n+d+'He) ¢ KOHTHHYalIbHBIM DHEPrETHUCCKHM CIIEKTPOM
BTOPUYHBIX YACTHI] M 0€3 yueTa B3auMOACHCTBUS MEXKAY dTUMH yacTuiiaMu. CeueHus: ypoBHEH ¢
MalbIMU HIMpUHaMu  1pu sHepruu 2.185 M»sB u 3.56 MsB  oueHuBamuch Ha OCHOBE
UMEIOIINXCS SKCIIEPUMEHTAIbHBIX AaHHbIX. CeueHue 3axBaTa COACPKUT Pe3yibTaThl OLEHKH,
BBITIOJIHEHHOM Ju1st Onbanorexku ENDF/B-5.

Ouenka JEFF-3.1 B3sara uz ENDF/B-6 6¢3 usmenenuii [3].
[Ipensapurenshas onenka ENDF/B-7 B3sta u3 ENDF/B-6 6e3 n3menenmuii [4].

JENDL-3.3 — omenka 1985 roma BemonnenHas YmbOoii m IllubaTtoit m MoaupummpoBaHHas
Yuboit ans JENDL-3.2 B 1993 roay [3]. R-marpuuHOe onucaHHe HWHTETpajbHBIX CEUYEHUH U
VIJIOBBIX pacmpenenieHuid ynpyroro paccesaus 10 1.0 M»sB; Beimie 1 MaB ceuenust mpoBeeHsI
[0  OKCIIEPUMEHTAJIBHBIM  JaHHBIM. BBeIeHbl ICEBIO-ypOBHM s MPEICTABICHUS
SHEProOyIJIOBBIX pAaclpeleieHui B peakUuu HEyNpyroro paccessHusi ¢ BO30yXJAEHUEM
KOHTHHYyMa YPOBHEH ¢ MOCIEAYIOIIUM PacragoM Bo30yKIEHHOTO SLi* Ha JIEUTPOH U ‘He. IIpu
OLICHKE JHEPrOYIJIOBBIX PACIPEICICHUM HCIIONb30BAJaCh MOJEIb TPEXTEIBHOIO pa3Bala,
U30TPOITHOTO B CHCTEME LEeHTpa Macc, HO C YydeToM (IpU HYXIE) KyJIOHOBCKOTO
B3aMMOJEMCTBUSI MPOAYKTOB PEAKIMH. 3aTEM DSHEProOyIJIOBbIE pacHpelleleHUs] BTOPHUYHBIX
HEUTpoHOB M3 (n,n’) U (n,2n) peakiuil ObIIM MOJOTHAHBI MOJ] KCIIEPUMEHTANIbHBIE JaHHbIE TI0
SHEPrOYTJIOBBIM PACIPEACICHUSIM 3MUCCUU HEUTPOHOB mpu sHeprun 14 u 18 M»eB. [ns
ypOBHEH poTtanmuoHHON mojockl (0+,1+, 2+, 3+) Bkiaa OpsIMBIX TPOIECCOB OICHHUBAJICS B
pacyerax METOJOM CHJIBHOM CBSI3M KaHaNOB. IIpu OLIEHKE HEWTPOHHBIX CIIEKTPOB PEaKIUU
(n,2n) ucmoyb30BaIach UCIIAPUTEIIbHASI MOJICTTb.

CENDL-2 - onienka 1978 rona BeimonnenHas JKoy Jle JIun [3]. Onrcanne METOI0IOTHHN OILIEHKH
B (haiine oTcyTcTByeT. HelHTpOHHBIE CEUeHHUs C IMHCCHEN HEHTPOHOB 3a/IaHbI Yepe3 HEeyIpyroe



paccesiHue C MOCIEIyIOIMM UCITyCKaHUEM IaMMa KBAaHTOB, peakuuu (n,2n) u peakuuu (n,n’d).
Peakuuu (n,p) 1 (n,0l) 3a4aHbI KaK peakiiy ¢ MOCIEAYIOLUIMM BbUIETOM TaMMa-KBaHTOB.

BROND-2 — omnenka BeimosinenHasi Hukomaessim B 1989 roay [3], rae ¢aiin, moAroTOBICHHBIN
Bonnapenko B 1984 romy, Obin B3sT 32 ocHOBY. OIleHKa MHTETPajbHBIX CEYCHHH OCHOBaHA B
OCHOBHOM Ha aHAJIM3€ HMMEIONIMXCS JKCIIEPUMEHTAIbHBIX NaHHBIX. Heympyroe paccesHue ¢
BO30Y)KICHHEM TIEPBOIO M TPEThETO YPOBHS M KOHTHHYyMa YpPOBHEH WCIONB3yeTCs st
OTIMCAHUsl CEYCHUN M DHEPrOYTJIOBBIX PACTIPEICICHUN B PEAKIUAX, BEAYIIUX K BhUIETY n+d+a.
Peakuus ¢ BeuieToMm 2n+p+a 3agana kak MT=41. DHepreTnueckue pacnpeneiaceHuss HEUTPOHOB
Uit nt+d+o OICHWBAIMCHL B MPEANONONKCHHH, YTO OCHOBHOM BKIAJ B PEAKIIHMIO BHOCHT
KOMITayHIHBIM MEXaHU3M I0CJIeI0BATEILHOTO JABYXCTYIEHYATOr0 pachaaa (n,d)sHe, *He->n+a.
DHEProyriioBble pacrnpeneneHuss 2n+p+o  OIEHUBAINCh B MOJEIM MHOTOTEIBHOIO pacmaja.
DHeproyrioBble pacrpeneicHuss B peakuusx (n,p) u (n,t) pacCYUTHIBAINCH B 2-X YaCTUYHOU
KHHEMaTHKE C U30TPOIHBIM YTJIOBBIM PACTIPEICIICHUEM B CUCTEME IIEHTpa Macc.

BI)IBOg!Z HM OJHA M3 OLCHOK HC OCHOBAaHAa Ha IIOJJHOM W HOCICAOBATCIBHOM YUYCTC BKJIAJ0B
Pa3INYHbIX MCXaHU3MOB pCaKI_[I/II}’I B DHCPIroOyIJIOBBIC pACIIPECACIICHUS BTOPUIHBIX YaCTHULI.

3. HeliTpoHHBIE CEUeHUs

OOmuit BUJ WHTErpajbHBIX HEUTPOHHBIX CEUYEHWH U3 NPEIBAPUTEIBLHOM OLEHKU s
6ubnuoreku ENDF/B-VII npuBeneH Ha pucyHke 3, a HHTEIPAJIbHOTO U MaplUalbHbIX CEUYCHUN
HEynmpyroro paccesnms — Ha pucynke 4. Ceuenme peakrmum CLi(n,t)'He, sBisomerocs
CTaHapTOM HEHUTPOHHBIX CEYEHUH, TOKA3aHO OTAEIBHO HAa PUCYHKE 15.

3.1. Ceuenus B TemnoBoi Touke (Tabnuua 2, 6apH):

bu6bmoreka | IlomHoe Yupyroe (n,t)=(n,a) 3axBaT RI 3axBara
ENDEF/B-6.8 | 941,6929 0,67157 940,9828 0,0385 0,017345
JENDL-3.3 941,103 0,7345 940,33 0,0385 0,017467
CENDL-2 940,76 0,72124 940,039 0 0
BROND-2 940,789 0,75 940 0,0385 -0,356391*
Hosast 938,85 0,68878 938,13 0,0385 0,017354
OLICHKA

* - ommOKa B ceueHuM 3axBaTa B ¢aitiie BROND-2.2.

PesynbraTel HOBOM OLIEHKM BBINOJIHEHHOW B R-marpuyHOM mojaxoae B paMmKax
KOOpAMHUPOBAHHON HccienoBarenbckoil mporpaMmmbl MAI'ATO [S5] noka3anel B TalOnuie Kak
HOBasl OLIEHKA.




EHDF-Relational v-1.8
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Puc. 3. IlonHoe ceueHue, ceueHus ynpyroro, HEynpyroro paccessHus U peakiuu (n,2n) B
ouobmuorexke ENDF/B-6.8 (=ENDEF/B-7.0).
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Puc. 4. ITomHOE ¥ apHHaIbHBIC CEUCHUS HEYTPYTOTO paccessHus B oudmmorekeENDF/B-6.8
(=ENDF/B-7.0).

3.2. Ceuenusd B 06xactu sHepruii 1o 1 M»B

6y ; . . . .
Peaknus Li(n,t) sBisieTcss cTaHAApTHOM peakuueill B U3MEpEeHUsX HEeUTpOHHBIX ceueHuil. Kak
CTaH/JapT OHA U3BECTHA C XOPOLIEH TOYHOCTHIO U PE3ysbTAT OLEHKH, BHIIOJHEHHON B paMKax
KOOpAVMHMPOBAaHHOW  HccienoBaTenbckol  mporpammel  MAI'ATO[S5],  npennaraercs



UCIIOJIB30BaTh AJISl PEBU3UU OLEHKU. OTINYUS OT Npelblaylleld OLIEHKH HAaXOIATCs B Ipenenax
3% (Puc. 5). Tak Kak OIleHKa BBIIIOJHEHAa METOJIOM HAaUMEHBIIMX KBaJpaToB B MOJAEIbHOM R-
MaTPUYHOM MOJXOJ€, YYWUTHIBAIOIIEM BCIO COBOKYMHOCTb SKCIIEPUMEHTAJIBHBIX JaHHBIX IO
CEUEHMSIM MPSMBIX U OOPAaTHBIX PEAKIMH, UX YIJIOBBIX pacnpeAeieHui U NoJspu3anuii, oHa 1o
OTIpEICNICHUIO0 HAUTYUIIUM 00pa3oM OMMCHIBAET BCE MMEIOIIMECS IKCIIEPUMEHTAIbHbIE TAHHBIE.
Pe3ynbraToM OIIEHKM CTaHAAPTHOM pEaKLUUU SBISIOTCS TAaK)KE IOJHOE CEYEHUE U CeueHHe
yopyroro paccesiHus 10 2.8 MaB, a Taxxe yrioBble pacrpeieaeHusi BTOPUYHbIX YacTHULI.

®Li(n,t)
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Puc. 5. OTHO1IEHHE HOBOH OLIEHKM CEYEHHS CTaHAapTa SLi(n.t) k ceueHHIO 13 GUOIHOTEKH
ENDF/B-6.8. OrieneHHbIe TOTPENTHOCTA HOBOTO CTaHAapTa IMOKa3aHbl HA PUCYHKE.

3.3. Ceuenusd B obnactu sHepruii ot 1 1o 20 MaB

IloJ1HOE ceuyeHMe M cevyeHHe YIIPYIOro paccesiHusl 1i1 HEUTPOHOB ¢ 3Heprueit ot 1 1o 20 MsB
[IOKa3aHbl Ha PUCYHKax 6 M 7 B CpaBHEHMM C pe3yJibTaTaMHM IOCIEAHUX H3MepeHuil. boiee
JETATBHBIA XOJI OIEHEHHOTO TOJIHOTO ce4YeHHusi B obyactu »3Hepruid oT 1 mo 2.8 M»B, rae
HAOMIOIAIOTCS HAUOOMbBIINE PACXOXKICHHS C JKCIEPUMEHTAIBLHBIMH JIaHHBIMH, TOKAa3aH Ha
pucyske 8. Kak BuaHO, nonHoe ceyeHue B oonactu sHepruit 1 — 2,8 MaB Ha 3 - 5% Huke, uTo
TOJIBKO YAaCTUYHO MOXKET OBITh OOYCIIOBJIEHO TPYAHOCTBIO 3(P(GEKTUBHOIO yyeTa KaHaia
MHOTOYacTUYHOTO pacnaaa (peakmuu (n,d+n+4He), Q-peakuuu —1,4743 M»sB) B R —maTpuunoit
Teopuu. B Toxke BpeMs, Ipelnn3noHHbIe JaHHbIe AOdanbTepepa IeMOHCTPUPYIOT TEHACHIIUIO Ha
MMOHMKEHHUE CEYEHUs 111 SHEPTUHU HEMTPOHOB BhIIIE 5 MaB.

Heobxonumo 3ameTuth, 4TO R-MaTpuyHas oOLleHKAa OCHOBBIBAETCS Ha IOUCKE MapaMeTpoB U
ONKCAaHUM METOJOM HAWMEHBIIUX KBaJIpaToB B R-MaTpu4HOl Mozaenu sapa OOJBLIOrO 4YucIia
9KCHEPUMEHTAIbHBIX JTAHHBIX (CEYEHUH peaKkIMi MPOXOIAIIMX Yepe3 OJHO U TOXKE COCTABHOE
SJIPO, YIJIOBBIX pacIlpeleNeHuii BTOPUYHBIX YAaCTUIl B ATHX PEAKUUAX, UX MOJSpHU3ALUN) C
IOCTPOCHHBIMM 11 HUX KOBAPHALIMOHHBIMM MaTpUIAMM OIIMOOK, OMHUCAHUA, NPU KOTOPOM
BKJIaJl TIOJTHOTO CEYEeHMs He sBIseTcs ompeaessiomuM. /la U camu JaHHBIE TOJY4YECHHBIE B
SKCHEPUMEHTaX C BBICOKMM pa3pelleHueM (JaHHble XapBes) SBISAIOTCS HE IOJHOCTBIO
oOpaboTaHHbIMH JaHHBIMU (“raw” data). OmmOKka nmpuUIUcaHHas 3THUM JaHHBIM KakK IMPaBHUIIO
CylLeCTBEHHO HepnoolueHeHa. Hampumep, B naHHbIX KHHUTTEpa, Takke MOIyYEHHBIX C BBICOKHM
paspelieHueM, cedeHue B AByX cocenHux Toukax 1.103 MaB u 1.124 M5B, rne ceuenue
NPaKTUYECKH HE JTOJDKHO MEHSTBCS M3-3a TOTO YTO SIBISETCS TJIaJKUM M, Kak cienyer u3 R-
MaTPUYHOM MOJEIH MOYTH MTOCTOSIHHO, M3MeHseTcs Ha 11% npu momHoN ommOKe NpUIHCaHHON



ceyeHuto B 1.5%. VYuuthiBasg, dUYro IS PETUCTpAlMM HEHUTPOHOB  HCIIOIBH30BAJICS
CIMHTWUISIIMOHHBIN JETEKTOpP, 3TO pa3iruue OOBSICHUMO PETUCTPAIMCH MOCTOPOHHUX raMMa-
JVHUHK, HE yHaIsIeMbIX MPH OTAeNieHHH (oHa (HampuMmep OTAeIsieMblii (OoH OepéTcs TiIaaKuMm,
WIN TIPHUCYTCTBUE 00pasia u3MmeHseT ¢oH). [loaTomy muist onucanus B R-marpuyHoM moaxome
JAaHHBIC TIIATCJIBHO 0T6I/IpaJ'II/ICL, a KOBapHalMOHHAaA MaTpulla HOFpeHIHOCTGI\/'I, CTposdImasaca s
9THX JaHHBIX, YYUTHIBAJIA HE TOJHKO KOMIIOHCHTHI OINMOOK NPUIHCAHHBIC aBTOPAMH, HO H
JAOMOJHHUTCIBHBIC CUCTCMATHYCCKUC MTOTPCUIHOCTU, KOTOPBIC MOT'YT OBITH IMMOJIYYCHBI TOJIBKO U3
aHas3a OOJIBIIIOTO KOJMYECTBA PE3YIbTATOB M3MEPEHHI BHIMTOJIHEHHBIX PA3HBIMH METOIAMH.

R-matpuunoe onucanue B npoekte MAI'ATD oneHku ctaHnapToB [5] ObLIO MOTyY€HO IS BCEX
CEUYEHUH B JMala3oHe SHEPruil HEUTPOHOB OT TEIUIOBOM obsactu 1o 2.8 M»aB. Jlns storo
ucronb30BaIuch JBe HezaBucuMble mporpamMmbel (EDA u RAC) a Taxke KoBapHallMOHHBIE
MaTpHUIBl OMIMOOK AKCHEPUMEHTAIBHBIX JaHHBIX IPHUTOTOBICHHBIE PA3IHMYHBIM 00pa3oM.
[TapameTpsl U ceyeHMs, OLICHEHHbIE STUMHU JIByMsI METOJAaMH, OTIMYAIUCh MEXIY cO00i. D10
pa3Iu4yue UHTEPIPETUPOBATIOCH KAK METOJMYECKOE U B KAYECTBE OKOHYATENIbHON R-MaTpuyHOM
OLIEHKU Opajioch cpejiHee 3HAaYeHHWE CEYEHMH IMOJIyY€HHOE B JBYX ONMCAHMIX a MOTrPEIIHOCTh
OLICHEHHBIX JaHHBIX YBEJIWYMBAJIACh B COOTBETCTBUU C ATHUM paszanuyveM. OKoHYaTelbHas
OlleHKa Obula MOJy4eHa B OOOOIIEHHOM ONMMCAHMM METOJOM HAaMMEHBIIMX KBaJpaToB BCEX
JAHHBIX M0 PEAKIUAM SBJISIOUIMXCS CTAaHAAPTAMH WIM CBA3aHHBIX PA3IUYHBIMU OTHOIIECHUSMU
BKIo4yasgs R-marpuunyio onenky g 6Li. Ilo MHeHHIO aBTOpa HaHHBIM MOAXOA K OLIEHKE
CCUCHHWI SBIACTCS HAWIYyYIIMM H €€ pe3ylbTaTbl PEKOMEHIYETCS BKIIOYUTH B (hailn
POC®OHJIA s °Li.

EHDF Requeszst #6448
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Puc. 6. Ceuenne °Li(n,tot) u3 pa3HbIX OUOIHOTEK.




EHDF Regquest #6411
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JENDL-3.3 LI-6{H,EL) ]
ENDF~B-UI LI-6(H,EL)
CEHDL-2 LI-6(H,.EL)

BROHD-2 LI-6(H.EL)

Crozs Section (bharns)

L L L L | L L L L | L L L L -
o 10 15 20

Incident Energy (Mel)
Puc. 7. Ceuenrne °Li(n,el) u3 pasHbIx GHOIHOTEK.

°Li(n,total)
1.8 -

New evaluation
——— ENDF/B-6.8

4 Smith (A), X4=1094
1.7 19 - Foster, X4=10047
Meadows, X4=10072
Goulding, X4=10252
Smith (B), X4=1094
Smith (C), X4=1094
Harwey, X4=13772

1.6 +

o B4 0

Total cross section (barn)

12 T I - : IV T T T T T T
1.0e+6 1.2e+6 1l.4e+6 1.6e+6 1.8e+6 2.0e+6 2.2e+6 2.4e+6 2.6e+6 2.8e+(

Neutron energy (eV)

Puc. 8. Cparenue ceuenus "Li(n,tot) u3 6u6morexn ENDF/B-6.8 ¢ pe3y/abratamMu HOBOI
onieHku. 3mepenus Beimoinensl Cmutom B 1977 u 1982 ronax, ®ocrepom — B 1971,
Munoysom u I'oynauarom u XapseeM — B 1972 rony.



IloJHOE ceueHre HEYNPYIOro paccessHus Bo Bcex Omdmmorekax, kpome CENDL-2, 3agano kak
CyMMa BCeX MApUHMANBHBIX HEYNPYTHX MPOINECCOB C MOCTeAYIOUMM pasBamom °Li B
BO30YKIIEHHOM COCTOSIHUHM Ha JCWTOH W anb(da-dacTuily, win (Kak B clydae €JUHCTBEHHOTO
ypoBHs nipu 3,563 M»B) ¢ ramma-nepexosioM B ocHOBHOe cocTosiHue. B 6ubnnoreke CENDL-2
CEYEHHE IOJHOTO0 HEYNPYTroro paccesHusi paBHO CEUEHUIO PACCESHUS C BO30YXIAECHHEM 3ITOrO
YPOBHS, a MHTerpajbHOe Ce4YeHHe 6Li(n,n'd)“He 3aJaH0 B OTAEIbHOH cekmuu ¢ MT=32.
CpaBHeHUE CEUEHHUH MOJIHOTO HEYNIPYTOro paccesiHUs MOKa3aHO HAa PUCYHKE 9, a MHTETpaJIbHOTO
ceueHus (n,n’d) MoJy4yeHHOr0 CyMMHUPOBAaHMEM BKJIAJI0B OT MaplLUaIbHBIX KaHAJIOB HEYNPYroro
paccesHusl (BEIyIIMX K pacraay OCTaTOYHOTO siipa ¢ BBUIETOM JEUTpPOHA) ISl BCeX OUOIMOTEK,
kpome CENDL-2, rae oHoO 3a1aHO 5BHO, - Ha pucyHKke 10. Tak kak ceuyeHHe ypOBHS C SHEpPrUen
B030ykaeHust 3.563 M»aB mene 10 mOapH, TO MHTErpajJbHOE CEYEHHUE HEYNPYTOoro pacCcesiHus u
peakuuu (n,n'd) oTauuaroTcst He3HauMTenbHO. CeueHHe APYTUX peakuui, Takux Kak (n,2n) u
(n,p) Takxe Majo, Tak YTO MPU XOPOILIEM 3HAHUH MOJHOIO CEYEHHS TOUYHOCTh 3HAHMS CEUCHUS
peakuuu (n,n'd) MOXKET ONMpPENeNAThCS TOYHOCThIO, C KOTOPOH MBI 3HAEM CEYEHHME YIPYToro
paccesinusi. Ilocnennue mpenn3noHHbIE H3MepeHns cedeHus: peakuuu (n,n'd) Yuosr (1985 ron)
XOpOIIO CoMIacylTcs ¢ u3MepeHusMu XonkuHca (1968 rom) M CyIIECTBEHHO BBILIE
Pe3yJIBbTaTOB OCTAIBHBIX, O0JIEe paHHUX DKCIIEPUMEHTOB. Pasnnyne B onmcannu cedenus (n,n'd)
B pasHbIX OHMONMOTEKaxX BEpPOATHO JIGKHUT B IMpelesiaX MOIPEHIHOCTH € KOTOPhIM OHO B
HACTOSAIIEE BpEMsl U3BECTHO, HO YUUTHIBAsl KAUECTBO OMMCAHUE YIPYIOro ceueHus (3aBUCSILErO
OT omucaHus cedeHus (n,n'd) mpu XOpOIIO M3BECTHOM HOJIHOM), MOYHO PEKOMEHIOBATh IS

peaxmm (n,n'd) onny u3 Tpéx onenok: ENDF/B-VI.8, BROND-2 niun CENDL-2.
EHDF Request #6432

1.0 a3 10 15 20 1.0
T ——— JEHDL-3.3 LI-6(H, IHL)T ' ' ' ' T ' ' ' ' T .
.\ =—— ENDF-B-UI LI-6(H, IHL}
| © ——— CEHDL-2 LI-6{H,IHL) i
BROHD-2 LI-6(H,IHL)
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S5 10 15 =20
Incident Energy (Mel)

Puc. 9. CpaBHeHHe HHTerpanbHOro cedenus “Li(n,inl) 13 pasHbIx GHOTHOTEK.



1 N 0 1 1 1 1 1 1 1
—— CENDL-2
BROND-2
JENDL-33
ENDF/B-6.8
1985 Chiba
1968 Hopkins
1963 Batchelor
1962 Rosen
1961 Mainsbridge
1961 Mikhaylina

Cross Secffon (barns)

1 | 1
5 Incid&®t Energy (MeV) 15

Puc. 10. CpaBHeHHE UHTETPATILHOTO CEYEHUS SLi(n,n'd)*He u3 pa3HbIX OMOTHOTEK C
UMEIOIIUMHUCS SKCIICPUMEHTATbHBIMH JJAHHBIMH.

Heynpyroe paccesHuue ¢ BO30VKIeHUEM THCKPETHLIX VPOBHEH.

B JENDL-3.3 u ENDEF/B-VIL.O s mnpenctaBieHUs SHEProyriIOBBIX — pacIpeesieHHi
HEYNPYroro paccessHus HEUTPOHOB KpPOME JIBYX pEabHbIX ypOBHEH (IEpBOTO M BTOPOTO,
Tabmuuma 1), wWMeOmMMX Majble I[IUPUHBI  PAclaja, MCIOJB3YIOTCS  IICEBIOYpPOBHH,
HaunHaromuecs ¢ 1.5 MdB (Q=—1.4743 MbB st peakuuy TpéXTenbHOro passama CLitn ->
n+d+*He), s KOTOPEIX U IpUBOIATCS ceuenns. CeUeHns Ui CyMMbI JBYX IICEBIOYPOBHENR
PACHOJIOKEHHBIX HUXKE DHEPrHH BO30YXKACHUS MEPBOTO YPOBHS U BEPOSITHO MPEACTABISIONINX
BKJIaJl OT TPOLIECCOB TPEXTEIBHOTO pa3Baja M YpPOBHEH HEYNPYroro paccesHusi 00Jiadarolux
Oompmoi mmpunoi (Tabmmma 1) moka3anbl Ha pucyHke 11. Kak BUAHO M3 pUCYHKA paziudus
JIOCTAaTOYHO BEJIMKH, YTO BEAET K OTIMYUAM B ONMMCAHUM KECTKOW YaCTH CIEKTpa HEyHpyroro

paccesiHusl.

SLi(n,n+d+*He)+contribution from broad leves in °Li(n,n")

\ —— — ENDF/B-VII.O
JENDL-3.3

Cross section (b)
o
o
oo
1

5x1068 10x10¢8 15x10¢ 20x10
Neutron energy (eV)

Puc. 11. ®ynHkms Bo30y»KAeHUS TIEPBBIX IBYX TICEBIOYPOBHEH HEYNIPYTOTO PACCEsTHUS



(c PHepruei HIKe SHEPTHH MEPBOTO YPOBHS HEYIPYTOTo paccesHusi B Oudmmorexkax JENDL-3.3
u ENDF/B-VIIL.0).

B 6ubmuoreke BROND-2 mnpuBeneHsl (pyHKUMU BO30YXIEHHUsS Uil 3-X peallbHbIX YpPOBHEH;
OCTaJbHbIE YpPOBHHU MpEACTaBlIeHbl KOHTUHYyMoM (MT=91), rtaxxke c¢ mnoporom BOIU3U
TPEXTENBHOIO Pa3Baa.

OyHKUus BO30YXIEHHMS MEPBOIO YPOBHSA HEYNpPYIroro paccesHusi, NpHUHITas B Pa3HbIX
O6ubnnorekax, moka3zaHa Ha pucyHke 12. HaOmionmaetcst xoporiee coriiacue Mexay JaHHbIMU
pas3Hbix skcnepuMenToB. Ouenka ENDF/B-VII.0 nydmie Bcero cornacyercst ¢ JaHHBIMU.

®Li(n,n")
0.4

— — ENDF/B-7.0

—— BROND-2

— — JENDL-3.3

S.Chiba, X4=22359 (1998)
S.Chiba, X4=21986 (1985)
A.B.Smith, X4=10904 (1982)
E.T.Sadowski, X4=12900 (1982)
P.W.Lisowski, X4=10854 (1978)
M.Adel-Fawzy, X4=32001 (1980)
H.H.Hogue, X4=10707 (1979)
J.C.Hopkins, X4=11153 (1968)
J.A.Cookson, X4=21162 (1967)
F.Merchez, X4=21177 (1968)
R.Batchelor, X4=21147 (1963)

s
>
. e

o
w
|

© 4 > o e 0 ¢ 4«

Cross section (b)
o
N

o
(RN
|

T —
—_—

0.0 T T T
5x1068 10x1068 15x106 20x10

Neutron energy (eV)

Puc. 12. ®ynkmus Bo30YXISHHS TMEPBOIO YPOBHS HEYIPYroro paccesiHus B Pa3HbBIX
OnobIMoOTEKAX.

B o6ubmmoreke CENDL-2 mpencraBiieH eIMHCTBEHHBIH ypOBEHb HEYIPYTOro paccCesHHs, a
UMEHHO BTOpPOH ypOBEHb, BO30YXKAEHHE KOTOPOIO CHHUMAETCS HCKJIIOUUTENIBHO Tramma-
IIepexojOM B OCHOBHOE cocTosiHue. CeueHne B030yKAeHHs 3Toro ypoBHs (Q-peakiuu paBHO
-3.56199 M»>B) wu3 pasHeiIx OuOIMOTEK mpuBeAeHO Ha pucyHke 13. OIEeHKH XOopoulio
COTJIACYIOTCSI MEXKIY COOOH.



EHDF Request #6454

10
T

JENDL-3.3 LI-6(H,H"}

0.010 [ EHDF~B-UI LI-6(H,H*) —-0.010
>
>

CEHDL-Z LI-6(H.H"

BROHD-2 LI-6C(H.H*

0.005 -|0.00S

Cross Section (harns)

iy L

|
10
Incident Energy (Mel)

Puc. 13. ®ynkumst Bo30yxaeHUS ypoBHS Heyrnpyroro paccesaus ¢ QI=-3.56199 M»sB B pa3Hbix
OubImoTeKax.

Peakuuu, Beayumiue K pacnajay COCTABHOM CHCTEMbl Ha JBA HEWTPOHA C MOCJIEAYIOLINM
pa3sBaIOM OCTATOYHOrO sipa Li Ha mpoToH M anbha wactumy (r.e. peaxuuu  Li(n,2n+p)‘He,
Q=3.698 M1B; °Li(n,2n)’Lié-> *He+p, Q=5.6629M>B, u °Li(n,2n)’Li™ -> *He+p, Q= 7.153M>B)
ompeneneHsl 160 kak peakuus (n,2no) (MT=24 8 ENDF/B-6.8) unu peakuus (n,2np) (MT=41
B BROND-2), mu6o kak peakuus (n,2n) (MT=16 B CENDL-2 u JENDL-3.3). Ilocnennee
O3HayaeT MpeHeOpeKEHNE KaHAJIOM YEThIPEXTEILHOTO pa3Balia, HMEIOUINM 00Jiee HU3KUK TIOPOT.
Ipy HEprusx Bbime mopora peakuud CLi(n,2n)’Li® 5T0 mpeHeGpe)eHne HMeeT OCHOBAHIE,
MOCKOJIBKY KaHaJl YeTBIPEXTEIBHOTO pa3Baja, MOBHIMMOMY, JaeT HEOOJBIIOW BKIAa B
cymmapHoe cedyeHne. OJHAKO KaHajd 3TOT HE 3aKPBIT U PEaKIUs MOXKET OCYIIECTBISTHCS
HaunHas ¢ sHeprun 4.318M»1B. C apyroii croponsi, B ENDF/B-VII ponb 3Toro kanama siBHO
NepeolieHeHa U CyMMapHOE CeueHUe peakiy BOIU3U MOpora HapacTaeT HEOMpaBAaHHO OBICTPO
(cMm. puc.14). Ha pucynke 15 mpoBonutcs cpaBHenue orneHok CENDL-2 u JENDL-3.3 c
UMEIOLTUMHUCS SKCIIEPUMEHTABHBIMY TaHHBIMU. Kak BHIHO M3 Mpeaplaylero pucyHka npu 14
M>»sB Bce cpaBHUBaeMble OIIEHKHM coOrJiacylorcs ¢ m3MepeHueM Masepa. I[lpu 10 M»aB Bce
ouienku, kpome ENDF/B-VII, cornacyrores u ¢ nanasiMu Juiou. Ouenku BROND-2 u CENDL-
2 SBISIOTCA HAWIYYIIUMH XOTS CEYECHHUS Majbl U BHIOOD OLIEHKU MPAKTHUYECKH HE BaXKEH IS
MIPUIIOKEHUH.

EHDF Request #6453

S 10 195 20
T —I— JEWDL-3.3 LI-6(H,2H} T 910
ENDF~B-UI LI-6CH,2H+A)
CEHDL-2 LI-6(H,2H)
BROND-2Z LI-6CH,2H+P)

Cross Section (harns)

o L L o
=1 10 15 20

Incident Energuy (MeU)

61 : 4
Puc. 14. CpaBHeHue uHTEerpagbHoro ceuyeHus - Li(n,2n+p+ He) B34ThIX MM BOCCTaHOBIICHHBIX
U3 pa3HbIX OUOIHOTEK.



ENDF Request HG6E6G

10 15 20
JENDL-373 LI-6(H,2ZH) T T
CENDL-2Z LI-6CH,2H)
1969 Mather

1964 Armstrong

1963 Ashby

1961 Mikhaylina

[0 O =

Cross Section (harns)

1 I 1
10 135 20

Incident Energu (MelU)
Puc. 15. CpaBHeHHe HHTerpanbHOro cedeHust *Li(n,2n) Li n3 pasHbIX GHOIHOTEK ¢
UMEIOITUMHUCS SKCTIEPUMEHTALHBIME TAHHBIMHU.
3HaveHMs ceYeHHsl 3aXBaTa M3 pa3HbIX Oubamorek B oomactu Huxke 100 k9B oxmHakoBb! (Puc.
16), u, yuursiBasg, uro BROND-2 cogepxur omubky, a B CENDL-2 nannele mo 3axBaTy
OTCYTCTBYIOT, Mpo0JIeMa BbIOOpa OIIEHKH CHUMACTCS.

EHDF Request #6453
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Incident Energy (Mel)

Puc. 16. CpaBHeHue ceueHus SLi(n,y) u3 pa3HbIX OMOIMOTEK.

Ceuenne peakuun °Li(n,p)*He, He -> (f, 806.7 msec) -> °Li mokasano Ha pucyHke 17.
KadecTBO onucaHus SKCIIEPUMEHTATIBHBIX TAHHBIX B PA3JIMYHBIX OMOIIMOTEKAX TPUOIU3UTEIHLHO
OJTMHAKOBOE.




EHDF Request #6865
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Puc. 17. CpaBrenue cedenns "Li(n,p) U3 pasHbIX GHOIMOTEK C IKCIIEPUMEHTAIBHBIME JaHHBIMH.

O6umit Bua cevenusi peaxumu °Li(n,)=*Li(n,0) sBisiomeiics CTAHIAPTOM 10 SHEPIHH
HeWTpoHOB B 1 M»B nokazano Ha pucynke 18, a B untepBasie 0.5 — 20 MaB — na pucynke 19.
Hosas ouenka crangapra BKJIIOYAET, KaK YK€ OTMEUYaIoCh, R - MAaTpUyHOE ONMCAaHUE CEYCHUN B
HEUTPOHHOM KaHaje A0 2,8 M»sB a Takke NaHHbIE MO PEaKIUsIM C 3apsHDKEHHBIM YacTUIIAM U
MOJISPU3ALMHE M HAMIYYIIAM 06pa3oM (C MUHMMAIBHBIM 7 3HAYCHHEM) IIPOXOIUT 4epe3 BCIO
COBOKYIIHOCTh JKCIIEPUMEHTAJIbHBIX AaHHbIX. [103TOMYy NpHBOIWTH PHUCYHOK, CPAaBHHMBAIOLIUMN
OIICHKY C OOJBIINM KOJMYECTBOM SKCIIEPUMEHTANBHBIX JAHHBIX MO peakuuu (n,t) s SHEPTUU
HIKe 2,8 M»aB nmimeHno cMeicia B cwily ero moiHod HewmHbopmatuBHOCTH. Ha pucynke 20
MOKa3aHO OTHOIIEHHE cedyeHHs (n,t) MOJIy4yeHHOro B paMkax R - mMaTpudHOro ommucaHusi 10
sueprum 2,8 MaB k omnenke ENDF/B-6.8. Brimie sneprun 2,8 MaB Bce orieHKH J0CTaTOYHO
XOpOLLIO COTIacyrOTCs.

ENDF Request #6451
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a3 Guohui Zhang 1959 Bame Jr

2881 "Spohui Zhang 1959 Gabbard 104
1994 Drisg 1959 Pardo

1985 Goldbang 1959 Murray
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1979 Bartle 6 Ribhe
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1975 Friesenhahn

1974 Poenitz

1974 Overley

1973 Coates

1972 Fort

1972 Clements

1971 Mc Pherson

1978 Fort

1967 Cox

1966 Barry
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Cross Section (harns)
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Puc. 18. Bux ceuenns °Li(n,t) siBIsromerocst cTangapToM 1o sHepruu 1 MaB.



EHDF Regquest #6454

1 10
JENDL-3.3 LI-6(H;T1957 Elpidinskia = ' = = !
EHDF~B-UI LI-6(H3T1956 Gorlov
CEHDL-2 LI-6(H.f#) 1956 Ribe
BROHD-2 LI-6(H,T2 1954 Heddell
O 2883 Guohui Zhang - 1954 Frue Jr
<» 2881 Guohui Zhang = 1958 Blair
< 1994 Drosg
= 21985 Goldherg

:) Ba

rtle
cklin

1975
1974 Overley
1974 Poenitz
1972 Clements
1972 Fort
1978 Fort
1965 Schwarz
1961 Mikhaulina
1968 Perelugin
1968 Bormann
1959 Gabbard
1959 Murrau
1958 KernI

1 10

10—1

AFpbaepaden fhola

10—1

Cross Section (harns)

Incident Energu (Mel)

Puc. 19. Bux ceuenns °Li(n,t) wis sHepruu Boie 0,5 MaB.

®Li(n,1)
1.06

1.04 4

1.02 4

1.00

0.98

Ratio to ENDF/B-6.8

0.96

0.94 T T T T T
0.5 1.0 15 2.0 25

Neutron energy (MeV)

Puc. 20. OtHommeHue HOBoiT oreHKH “Li(n,t) k ceuermto B ENDF/B-6.8 1is sHEpruy HEHTPOHOB
1o 2,8 M»B.

4. YriaoBble pacnpeaecJicHuss BTOPUIHBIX YaCTHIIL.

4.1. AHM30TpPONINSI YNIPYIOr0 PaccesiHusl CUIBLHO KOPPEIUPYET C CEYCHHUEM U TO3TOMY B
COBPEMEHHBIX OIIGHKaX paccyuTaHa B R — MaTpuyHOM TOIXOAE M JETalbHO 3ajlaHa B
ounommoreke ENDF/B-6.8 mo 4 M»B, a 8 JENDL-3.3 — no 0,5 M»B. Jlna Goiee BBICOKHX
SHEPIrUil yITOBBIE PACIpPENEICHHs] YIPYIOro pacCcesHusl OLIEHUBAIUCh HA OCHOBE MMEIOLIMXCS
9KCIIEPUMEHTAJbHBIX JaHHBIX W ONTHYECKOM MOJAENu. DHepreTHueckas 3aBUCHUMOCTh IS
HEepBbIX ABYX KO3((UIIMEHTOB pa3ioxeHus mo noirHoMam Jlexannapa onenenHas B ENDF/B-
6.8 mokasana Ha pucyHnke 21. B 6ubmmoreke CENDL-2 onu 3a1aHbl ¢ TOMOIIBIO 2-X TTOJIMHOMOB
10 3,356 M»sB u umerot Oosiee CIOXHBIN BU 11 6osee BhICOKHX Hepruid. Onenka BROND-2
YTJIOBBIX pacHpeeeHUi OJTHOCThIO OCHOBAHA HA AKCIIEPUMEHTAIbHBIX TaHHBIX.
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Puc. 22. HopmupoBaHHBIE YIJIOBBIE pacHpeesieHUss YNPYIroro paccesHus HEUTPOHOB IMpHU

sHepruu 0.1 M»sB B 3aBucuMoOcTH OT KOocuHYyca yria paccestHus B CLIM.
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Angular distributions
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Puc. 23. HopmupoBaHHBIE YIJIOBBIE pacHpelesieHHs YIPYroro paccesHus HEUTPOHOB MpHU

sHepruu 0.24 M»B B 3aBucuMOCTH OT KOocuHyca yria paccesiHus B CLIM.

Puc. 24. HopmupoBaHHBIE YIJIOBBIE PaCHpPENENICHUs YIPYIOro pPAacCesHHUs HEWTPOHOB IIPH

sHeprun 1 M»B B 3aBUcHMOCTH OT KOCHHYca yriia paccessuus B CLIM.



Angular distributions
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Puc. 25. HopmupoBaHHBIE YIJIOBBIE PACHpPEICICHUS] YHPYTroro paccessHUsi HEUTPOHOB MPHU

sHepruu 5 MaB B 3aBucuMocTH OT KOocHuHyca yria paccesHus B CLIM.

6.1

Angular distributions
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Puc. 26. HopmupoBaHHBIE YIJIOBBIE pacHpeesieHUss YIPYIroro paccesHus HEUTPOHOB IMpHU

sHepruu 20 MaB B 3aBucumocTu oT KocuHyca yria paccessaus B CLIM.

B 6ubnuoreke ENDF/B-6.8 muddepeHuunanbaple ceueHUs YINPYro pacCesHHbIX HEUTPOHOB

INPUHUMAIOT [IPU HEKOTOPBIX yTJIaX paccessHus OTpuuaTesbHble 3HaueHus npu E, > 11.8 MaB. B

CENDL-2 1o xe camoe umeet mecto npu E, > 18 M»B. Ilpuunna 3Toro — odpezanue no 4yuciy

(v

IMMOJIMHOMOB HCIIOJIB3YCMBIX JIA OIMMCAHUA YTIJIOBBIX PACHPCACICHUUA, ITPOBCACHHOC IMOCJIC TOr0
KaK OIHCaHUE BBITOIHEHO. UTOOBI YCTPaHUTb OTPULATCIIBHBIC CCUCHU YTIIOBBIC PACIIPCACIICHU A

v

, B KOTOpOI

> 11.8 MaB B POC®OH/I MoryT 0bITh B34THl U3 Oubnmuoreku BROND-2
KO3(pPULIMEHTHI MPH TMOJIMHOMAX HU3KHUX IOPAJKOB BeCbMa OJM3KH K PEKOMEHJOBAHHBIM B

ENDF/B-VI (Puc. 27).

ma E,



Legendre coefficients for elastic scattering

14 MaB. B CENDL-2 »>tu yrioBbie
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pacnpezeneHuss NpUHATH M30TponHbIMU, a B JENDL-3.3 oneHeHbl Ha OCHOBE HMEIOLIMXCS

OKCTIEPUMEHTABHBIX NaHHBIX. X cpaBHEHHME TOKa3aHO Ha pPUCYHKE 28. OIEHKH W3 000U

6ubnuoreku kpome CENDL-2 moryT ObITh ucnionb3oBaisl B POCOOH/I.
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Puc. 28. ®dopma yrioBbIX pacnpeAeieHHd HEHTPOHOB U3 peakiuu (n,2n) B OHOIMOTEKE

ENDF/B-6.8 ipu sHepruu nagaronmx HeMTpoHoB B 14 M»aB.
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Puc. 30. ®opma yrioBeIX pacnpeaesieHuid TpUTHs U3 peaknuu (n,t) B ondmuoreke ENDF/B-6.8.




4.3. YrioBble pacnpeaejieHusi HeUTPoHOB u3 peakuuu (n.n'd) (MF=4 umu MF=6, MT=32),
OTCYTCTBYIOT BO Bcex Ombmuorexax kpome CENDL-2 (moka3zanbl Ha pucyHke 31), MOCKOJIBKY B
HUX 9Ta PEaKIis OMICHIBACTCS KaK Heymnpyroe paccesaue “Li(n,n')°Li*.

BN Angular distributions
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Puc. 31. ®opma yriioBbIX pacrpeneieHnii HeHTpoHoB M3 peakimuy °Li(n,n'd)o. B 6GuGmmoreke
CENDL-2.

VII0BBIE pacIpe/IeicHusl HelTPOHOB m3 peakuuu  Li(n,n'd)o. ommcbiBaeMble B GHOIHOTEKAX
ENDF/B-6.8 u JENDL-3.3 kak Heymnpyroe paccesHue, 3aJaHbl W30TPONHBIMU MJIsi BCEX
YPOBHEH, 32 UCKIIIOUEHHEM YPOBHs ¢ sHeprueit 2.185 MaB (MT=53), nepBoro, He SBIISIOMIETOCS
nceBno-ypoBHeM, a B JENDL-3.3 — taxke u i1 ypoBHs ¢ 3Hepruei 4.31 MaB . B atux cirydasnx
OHM OIICHEHbl Ha OCHOBE 3KcepuMeHTalbHbIX JaHHbIX. B BROND-2 yrioBsie pacnpenenenus
HEYIIPYroro paccesHusi ¢ BO30Y>KAEHHEM IEpBOro YpoBHA ¢ 3Heprueil 2.185 M»sB Obumn
OLICHEHbI HAa OCHOBE IKCIEPUMEHTAIbHBIX JaHHBIX, a KOHTHHyyMa ypoBHel (pucyHok 32) — ¢
Y4€TOM BCEX BO3MOXKHBIX MEXAHU3MOB, BKJIIOUAsl PEAKIIUH, HE SBISAIOLIUECS PACCETHUEM.

MT=591
En=14 NMeaw
— BROMND-Z

Puc. 32. ®opma yrioBbIX pacmpesefeHHii HEWTPOHOB M3 peakiuu (n,n’)x ¢ BO30YXKIEHUEM
KOHTHHYYyMa ypoBHel B 6noimmoreke BROND-2.

HecoMHeHHBIM OOIIMM HEIOCTATKOM OIICHOK YIJIOBBIX PACIPEACIICHU BTOPUYHBIX YACTHIL
ABJISIETCSl TO, YTO YYUTBHIBAIUCH HE BCE MEXAHU3Mbl pPEAKIMM MOCIEAOBATEIILHOIO U



OJTHOBPEMEHHOTO pacmaaa. Kpome 3Toro, OTACNBbHOE 3aJlaHue YIJIOBBIX M JHEPreTHYCCKHX
pacripeniesieHuii B 00J1acTH KOHTHHYYMa YpOBHEH (a He KoppeinupoBaHHBIX B MF=6) nurieHo
OOJIBIIOTO CMEBICIIA.

VY4YuTBIBas, YTO KaYECTBO OMMCAHUS YTIIOBBIX (M DHEPreTHUECKUX) paclpelleieHuil HeMTPOHOB
w3 peakuun CLi(n,n'd)o He MoXeT ObITh yJIydmIeHO Ge3 Iepexoa OT HX MpPEICTABICHHS B
daitnax MF=4 (MF=5) x ¢aiiny sHepro-yrinoBsix pacnpeaeneauii MF=6, rie BHOCAT BKJIaJ Kak
pa3nuyHble MEXaHM3Mbl TaK W pa3Has KHUHEMaTHKa peakluil, B HACTOsIIee BpeMs Ul
POC®OHJ] MoxHO pekoMeHIoBaTh yrioBble pacnpexaenenus u3 ENDF/B-6.8, tak kak
HEYIIPYyTroe paccesiHue BEPOSTHO BHOCUT OCHOBHOM BKJIaJl B MIOJIHOE CEYEHHE € BBIXOJOM n+d+o.
SBIISIETCA O.

3. BHGPI‘eTI/I‘IGCKI/IC PacupCaACiICHUus BTOPUYIHBIX YdCTHII.

5.1.CieKTp HEHTPOHOB H3 PpeaKImuu gLi(n,n’da) 3amad B OuOamoreke BROND-2 pus
KOHTHHYyMa YpOBHEH peakiuu Heyrnpyroro paccesust (MF=5, MT=91) u Bxio4aeT BKIaabl
Pa3HBIX MEXaHM3MOB IIOCJIEIOBATEIBHOTO W OJHOBPEMEHHOIO HCIyCKaHus dactul. Jlnd
HelTpoHOB ¢ sHeprueid 14 M»sB on mokaszan Ha pucynke 33. Tor e crnekrp B Oubimoreke
CENDL-2 (pucyHok 34) comep>XuT BKJaJ OT JWCKPETHBIX YPOBHEW HE BBIJCIICHHBIX B
OTJeNbHBIE CEKIIMU M MO3TOMY sBIsieTcs Oosee skecTkuM. B apyrux Ombnuorexax (ENDF/B-
VL8, JENDL-3.3) crnekTp HEWTPOHOB OMpeaenseTcs uepe3 BO30YKICHHE IICEBIOYpPOBHEH
HEYIPYroro paccessHus W npu sHepruun 14 M»sB mpencraBiser coboif cymMMy cHieKTpa
TPEXTENBHOIO pa3Baja IPEICTABICHHOIO 4Yepe3 ICEBJIOYPOBHH C MAaKCUMyMOM IIPH YHEPTUH B
paiione 5 M»bB u BkIlaga OT ypOBHEW KOJIJIEKTMBHOW NpUPOABI. be3 mpoBeneHus NeTajibHOro
CPaBHEHHMs M AaHAIU3a CIEKTPOB OMHMCCHHM BTOPUYHBIX HEHUTPOHOB C  IOCICIHHUMU
OKCIIEPUMEHTAIbHBIMUA  JTaHHBIMH, crHekTpel u3 Oubmmuorekn ENDF/B-VI.8 wMoryt ObiTh
pexomenioBanbl st POCOOH/I.

EDE) Energy distributions
1.5-7 R T T T T T T T T T T T T T
(n,Nn'da) v ' ' ' ' ' | '
14 hMaew ' ' ' ' ' ' I '
1.4-7 | — BEroND-z : : : : : : ! .

Puc. 33. HopmupoBauHublii Ha | crektp HEWTpoHOB W3 peakuuu (n,n'do) B OMOIHOTEKE
BROND-2 st HEUTpOHOB ¢ HaudajabHOUM »Hepruei 14 M»B u Bo30yXIeHHEM MpHU HEYNPYyToM
paccessHMM YpOBHEN HEMPEPHIBHOTO CIEKTPA .



ED(E) Energy distributions
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Puc. 34. HopmupoBaHHbIif Ha 1 MOTHBINA CHIEKTp HEUTPOHOB M3 peakiuu (n,n’do) B OnbIMoTEKE
CENDL-2 n1g HeHTpOHOB ¢ HadalbHOU 3Hepruei 14 MaB.

5.2. CnekTp HeHTPOHOB M3 peakuuu (n,2n) B Oubanorekax ENDF/B-6.8 1 BROND-2 3anan
KaK CIEKTP YCETBIPEXTEIBHOrO pa3Bajia ntnt+p+o HEB3aUMOJCHCTBYIOIIUX YACTHI[ U
npejcTaBieH Ha pucyHke 35 g 14-MbsB nmaparonux HelitponoB. Tor xe cnektp B JENDL-3
OlpesielieH B HMCNapHUTENbHOM Mojaenu u sBisercs Oosiee MrkuM (pucyHok 36). HaumbGonee
pEANUCTUYHBIM SBIISIETCS MO-BUIMMOMY nipeactaBieHue cnektpa B CENDL-2 (pucyHok 37), rae
OH 3a/1aH BEPOATHO CyMMOMH 0oJiee KECTKOTrO CHEKTpa MEepBOro HEHTPOHA M MSTKOIO CIEKTpa
BTOPOTr'0 HEUTPOHA peakiuu (n,2n).

== Energy distributions
Z2.57
I B&a
GLi(n,2Zna)
— 14 Maw
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1.5-7
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Puc. 35. HopmupoBanHblli Ha 1 CHEKTp BTOPWUYHBIX HEHUTPOHOB M3 peakuuu (n,2n)Xx B
oubmmoreke ENDF/B-6.8 nyst HeliTpoHOB ¢ sHeprueii 14 MaB.



Energy distributions

ED(E)
5.6-7 [ T

GLi(N,Zn)
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1 cmexkTp BTOPUYHBIX HEHUTPOHOB U3 peakuuu (n,2n)x B

6ubnuoreke JENDL-3.3 st HeliTpoHOB ¢ sHeprueit 14 M»aB.

36. HopmupoBaHHbIii Ha

Puc.

Energy distributions

EDE)
Z2.5-7 r

SLi(n,2n)

E(=Vv)

O+6 4.0+6 5.0+6 6.0+65 F7.0+6 S.0+6

3

HopmupoBanHblii Ha 1 CHEKTp BTOPHYHBIX HEHTPOHOB M3 peakuuu (n,2n)x B

6ubmmoreke CENDL-2 st HeliTpoHOB ¢ sHeprueit 14 MaB.

37.

Puc.

6. ObpazoBanue raMmMa Jydei
6.1.CniekTp raMmma-javueii Heynpyroro paccesuus B ouonuorekax ENDF/B-6.8 u JENDL-3.3

57 (Bo30yxaeHue ypoBHs C Heprueil 3.652 M»aB)

=12 Tonpko mi1 MT=

3amanbl B (aitne MF

v

CAUMHCTBCHHBIM T'aMMa MEPCXoAO0M B OCHOBHOC COCTOAHUC C CAUMHUYHOU MHOKCCTBCHHOCTLIO.

14. B BPOHJI-2 »ToT mnporecc

Hcnyckanne wu30TponmHO H ompeneneHo B daine MF

onuceiBaercs B (aiine MF

=6.



6.2. CnekTp ramma-jaydeii 3axpara B OuOimorekax ENDF/B-6.8 u JENDL-3.3 onpenenex
¢aitnom MF=12. MHoxecTtBeHHOCTh paBHa 1.39. B 61% cnyuaeB ucmyckaeTcs OJUH KBaHT C
sHeprueit 7.2505 M»aB; B 39% citydaeB — kackaJl U3 KBaHTOB ¢ 3HeprusMu 6.7729 MaB u 0.4776
M»5B. Hcnyckanue u3orpornHo u ompeaeneHo B ¢aitne MF=14. B BPOH/I-3 stoT mporecc
ornuceiBaercs ¢aitiom MF=6 B koTopom nomymiena ommbka. B CENDL-2 o6pa3zoBanue ramma-
KBAaHTOB B HEHTPOHHBIX peaKUUsAX Ha JUTUH-6 He mpuBoauTcs. LlerecooOpazHOCTh MPHUHATH
nannsle n3 ENDF/B-6.8 1 JENDL-3.3 He BbI3BIBA€T COMHEHU.

7. KoBapnallnOHHBIE MAaTPHULIBI ITIOIPEIIHOCTEN

JlexnapupoBaHo B CBOOOJHOM TEKCTE, YTO KOBapHUalMOHHBIE MAaTpPUIBl IOTPELIHOCTEN
npuBeneHsl B 6ubnuoreke ENDF/B-6.8 mist cedenust ynpyroro paccessHus u (n,t) 1o sHepruu 4
M>bB kak B3sThIE U3 OLIEHKH CTaHAAPTOB. B NEMCTBUTENBHOCTH, IPUBEIECHBI TOJIBKO IKCIIEPTHBIC
OILICHKH MPOLIEHTHBIX MOrpenHocTeil B cBobognom Tekcte (MF=1). B mpyrux 6mbmmorekax
norpemHocTy  oTcyTcTBYl0OT. B POCDOH/] pexomeHayeTcsi BKIIOUUTH KOBAPUALMOHHYIO
MaTpHUIly MOTPENIHOCTEH MOATOTOBJICHHYIO B paMKax KOOPIWHAIMOHHOHN HCCIeI0BaTEbCKON
nporpaMMbl MAI'ATD 1o olieHKe HEUTPOHHBIX CTaHAAPTOB (Kak M [yid ceueHus). [IpoueHTHbIe
MOTPEIIHOCTH TONyYEHHBIE B paMKaxX ATOH MpPOTpaMMBbl 3aMETHO MEHBIIE, YeM MPUBOAATCS B
9KCTIepTHOH onleHKe. OO0OCHOBAaHME TaKUX MOTPEITHOCTEN MPUBOIUTCA B padore [5].
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(2005).
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9. 3akiroueHue

9.1. PekoMeH10BaHHASI OLIEHKA U ee YJIy4llIeHne

Ha ocHOBaHuM Bcex MpecTaBIeHHBIX JaHHBIX PEKOMEHIYEeTCSl OTOOPATh OLEHKY U3 OMOIMOTEKH
ENDF/B-6.8 kak 6a3oByro mis ee mocienytomiero ymydmenus. [Ipu dbopmupoBanun aiina
oubmuoreku POCOOH/] B 3Ty OMOIMOTEKY BHECEHBI CIIeIyIOIINEe H3MEHEHUS.

1. YrnoBble pacnpeneneHus ynpyroro paccesHus ais sHepruu oine 11.8 M»B 3ameHeHsl
Ha B34Tble U3 BROND-2 1 mo0KUTENIbHBI BO BCEM MHTEPBAJIEC SHEPTUHN U YTJIOB.

2. Cedenue ympyroro paccesHusi M peaknuu (n,t) 10 dHEpruM HEUTpoHoB B 2,8 M»1B
3aMEHEHbI Ha 3HaY€HUsI, TOJIyYeHHbIE B HOBOM OLIEHKE CTaHAAapTOB.

3. BBeneHbl KOBapUallMOHHBIE MATPULIbI MOTPEIIHOCTEN JIsI CEYEHUI YIPYTOro paccestHus
u peaknuu (n,t) 70 SHEprUM HEUTPOHOB B 2,8 M»dB mnpuBena¢HHBIE B HOBOM OIICHKE
cTaHaapToB. B cBsi3u ¢ popMaTHBIMU TPEOOBAHUSIMHU STU MATPHUIIBI OBUTH PACIIHPEHBI 10
sHepruu HeuTpoHoB B 20 M5B, mpu 3TOM morpemHoctei Bbiie sHepruu B 2,8 MaB
OBUIM MPUIHUCAHBI BEChbMa TPy0O METOJOM JKCHEPTHOW OIeHKH. [loaToMy pe3yibTaThl
npuBenéHubie B (aitne MF=33 sBnsroTCS npenBapUTEIbHBIMH M OTHOCSITCS WUMEHHO K
TEM 3HAYCHHUSM CEeYeHUi (n,t) U ympyroro paccesHusi KOTOpbIE MPUBEACHBI B (paiine
MF=3.


http://www.tunl.duke.edu/NuclData/
http://www-nds.iaea.org/exfor/endf00.htm
http://www.nndc.bnl.gov/csewg_members/eval/

[IpoGnemy coBMecCTHOro OmMcaHus MOJIHOIO, YIPYroro CEYEHUs M Ce4eHus peakuuu (n,t) B
uHTepBajie 3Hepruii 1 — 2,8 M»B naHHON OIIEHKM HEJb3sl CYUTATh MOJHOCTBIO PEIIEHHOM, YTO
CBA3aHO C CYIIECTBYIOIIMMH TPOTUBOPEUUSMU MEXKAY OKCIEPUMEHTAIbHBIMU JaHHBIMU.
CpaBHEHHME OLICHEHHBIX JAHHBIX MOKa3aHO Ha pucyHkax 38, 39 u 40, rae napuuaibHble U
NIOJTHBIE CEUSHHsI TPUBEACHBI IS YA0OCTBAa CPaBHEHUS B OJHOW M TOH ke mkane. OTianuus B
HOPUHATBIX CEYEHUAX peakuuil (n,t) U ynpyroro paccessHust U B MPUHATOM IOJHOM CEYEHHUU OT
naaaelx  ENDF/B-VI neBenmuku. OpHako, HECMOTpS Ha TO, YTO MPOU3OIUIO HEKOTOPOE
YJIy4IIEHUE ONMCAHUS DSKCIIEPUMEHTAIBHBIX [AHHBIX II0 CEYEHHUIO YIPYIOoro paccesHus Hu
CEYEHHUI0 peakuuu (n,t) B obmact 3Hepruii 1 — 2,8 MaB, pacxoxneHus ¢ sKkcrepuMeHTaIbHbIMU
JAHHBIMU 110 MIOJTHOMY CEYEHMIO B 3TOM 001acTu Aaxke BO3pociio. YacTUYHO 3TO MOXKET ObITh
OOBSCHEHO TEM, YTO PE3YJIbTAThl U3MEPEHUS ceueHus (n,t) C MOMOLIbIO0 KaMep JEJICHUS TOJIKHBI
ObITH MoMpaBiieHbl Ha 3(Q(EKT yTEeUKH YacTHIl MIMPOKO 00CYXIaeMblil B MOCJeIHEee BpeMms.
D dekr 3aKmrouacTcss B TOM, YTO CYIIECTBYET 00JaCTh MEPEKPHITUSI CUTHAJIOB, MIPUXOISAIINX OT
TPUTOHA U alib(a YaCTHUIIbI, C CUTHAJIOM OT siipa OTAAYu IpU paccesHuu HeliTpoHa. Paznenenue
CUTHAJIOB METOJAMHM, MCIOJIb30BAaBLUIMMUCS B PAaHHUX HU3MEPEHUSX, MPUBOJIMIO K 3aHUKEHUIO
ofpeniensgeMoro ceueHus peakuuu (n,t). B To ke Bpems, kak ObLIO OTMEUYEHO BBIIIE, MOJIHBIE
CEUYEHHS B U3MEPEHHUSIX C BBICOKMM pa3pelieHHEeM MpUBEAEHHBIE Ha pUCyHKe 38 He
IIPEJICTaBICHbl OKOHYATEIbHBIMH PE3YJIbTaTaMU U HYKAAIOTCS B BBEICHUM NTonpaBok. HecMoTps
Ha TO, 4YTO OKCIEPUMEHTaJbHbIE JaHHBIC IO IOJHOMY CEUEHHUIO IPU OLEHKE METOAO0M
HaUMEHBIINX KBaJApaTOB C HCIOJIb30BaHMEM R- MaTpuUyHOM MOJENN YYHUTBHIBAINCH, Ha
pe3yIbTaThl OLEHKH BIAIN OT PE30HAHCA OHM TIOBIMSUTH Maso. IIpy 3HaueHun x mopsiaka | mpu
ONMCAaHUU BCEX JaHHBIX TAKOE JIOKAJIbHOE PACXOXKIECHUE CBUICTEIBCTBYET O HaJIU4NU
IPOTUBOPEUYUI B aAHAIM3HPYEMBIX JAHHBIX (PacXOKIEHHUH, NPEBBIIAIONIUX MPUITMCAHHBIC
pesyabTatam norpemHoctd). Cienyer OTMETHTh, YTO OOOCHOBAaHHOE HCIOJIb30BaHUE METOAA
HaUMEHBIINX KBAJPaTOB MPEANOIAraeT OTCyTCTBUE MOAOOHBIX MPOTUBOPEUNH.

SLi(n,tot) ®Li(n,total)
18

New evaluation
\ ENDF/B-6.8
10 f \ 4 Smith (A), X4=1094
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Foster, X4=10047
Meadows, X4=10072
Goulding, X4=10252
Smith (B), X4=1094
Smith (C), X4=1094
Harwey, X4=13772

—— Modified
—— ENDF/B-VI.8 \
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1 : T T T 1.2 4 T " ' T : : :
1le+3 le+d le+5 1e+6 1.0e+6 1.2e+6 1.4e+6 1.6e+6 1.8e+6 2.0e+6 2.2e+6 2.4e+6 2.6e+6 2.8e+

Neutron energy (eV) Neutron energy (eV)
Puc. 38. ITonmroe ceuenne B8 ENDF/B-6.8 1 HOBOI1 OlleHKE CTaHIapTOB.



BLi(n,t)

Modified ®Li(n,t)
—— ENDF/B-VI.8 0.30
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®  Guonhui Zhang, X4=32646
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Neutron energy (eV) Neutron energy (eV)

Puc. 39. Ceuenne peakuuu (n,t) B ENDF/B-6.8 1 HOBOI O1leHKE CTaHIapTOB.
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6Li(n,ela)
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Puc. 40. Ceuenne ynpyroro paccesausi B ENDF/B-6.8 u HOBO#1 OlIeHKE CTaHAapTOB.

Ha pucynke 41 mpuBeneHBl MOTPEIIHOCTH CEUEHUU YMPYTOro pacCessHUS U peakiuu (n,t),
IIOJlyYE€HHBbIE TIPU OLIEHKE CTaHIApTOB. TaM jk€ MOKa3aHbl pe3yibTaTbl IIPEKHEH OLEHKU
CTAHJIAPTHOT'O CEUYEHHUS M SKCIEPTHHIE OILIEHKH IOrPEIIHOCTEH, BBINOJHEHHbIE B 1991 r..
[IpuBenéHHple MPOLEHTHBIE OIIMOKM  XapaKTEPU3YIOT TOJBKO JHArOHAIBHYIO  YacTb
KOBapHallMOHHOW MaTpullsl omnbok. KoBapuannoHHble MaTpHilbl OMIMOOK, OIeHEHHbIE B R-
MaTPUYHOM MOJENH, 00JIafal0T CYIIECTBEHHBIMU KoppensuusiMu. CaMu OLEHKH OMHUPAIOTCS Ha
OOJBIION KPYr JOIMOJIHUTENbHBIX [JIaHHBIX, IPUBJIEKABIIUXCS JJs OLIGHKHM CEUeHUH B
HEUTPOHHBIX KaHaJaX M aJeKBaTHYIO (PU3MUYECKYIO MOJIENb, YTO B COBOKYITHOCTH CYIIIECTBEHHO
YMEHbBIIAET MPOIEHTHYIO OLIMOKY. OTHUM M MOXET ObITh OOBSICHEHA CYILIECTBEHHAs pa3HHIIA
MEXIY KCIEPTHOW OLIEHKOW M OLIEHKOM, I0JIy4aeMOM Ha OCHOBE R- MaTpuyHOro MoAeIbHOrO
ONMCAHUS YHEPIETUYECKOTO X0/1a CEYEHNI METOI0M HaUMEHBIINX KBaJApPaTOB.



®Li(n,t)

6
(n,t) CSEWG Expert's estimation, 1991
54| (n,t) EDA+GMA combined fit, 1987 T
—e— (n,t) new evaluation
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Puc. 41. TlorpeniHocT! yIpyroro paccestHust ¥ peaxiu (n,t).
YcTpaHeHHe OTMEUCHHBIX BBIIIC MPOTUBOPEYNI B IPUHATHIX OLICHEHHBIX JAHHBIX - ATO 3a/1a4a
Oynymiero yrounenusi 6uommoreku POCDOH/I, kotopoe st paccmMaTpuBaeMOro MaTepuaa,
UCIIOJIB3YEMOI0 B KQUeCTBE HEHTPOHHOTO CTaHIApTa, JOJDKHO, pa3yMeeTCs, OCYIICCTBISATHCS B

paMKax BEAYIIETrocsl MEXIYHApPOJHOIO COTPYIHUYECTBA.

9.2.ABTOP NPOBEICHHOI'0 0TOOPA OIEHEHHBIX JAHHBIX

B.I'.Ilponses.

9.3. Coaep:xanue daiina POCOOHA:
MF MT

1 451 —3arojoBOYHAA CEKIIUS.
3 1 — monHoe ceueHue.
3 2 — CcedeHHe yIpyroro paccesHusl.
3 4 — TOJIHOE CEYCHHUE HEYNPYTOro PaCCesSHUS.
3 24 — cedeHHUE peaKINH SLi(n,2n0)’H
3 51 - 81 — cedeHuUs HEYNPYTOTO pacCesTHUSI ¢ BO30YKICHHEM JUCKPETHBIX YPOBHEH
U TICEBJIOYPOBHEH.
3 102 — ceuenue paguauoHHOro 3axsata ‘Li(n,y)’Li
3 103 — ceuenme peakmun °Li(n,p)°He.
3 105 — ceuenne peakuuu °Li(n,t)*He.
4 2 — yI7I0BbIE paclpeieIeHus YIIPYTro pacCessHHbIX HEUTPOHOB.



4 24 — yrIIOBBIE pACTIpeeeHNs HEHTPOHOB 3 peakiun *Li(n,2na) H.
4 51 - 81 —yrioBele pacupeeseHust HeYyNpyroro paccestHus ¢ Bo30yKaeHuEM
JUCKPETHBIX YPOBHEH U IICEBAOYPOBHEN HEUTPOHOB.

5 24 — >HepPreTUYEeCcKue CIEeKTPbl HEUTPOHOB U3 PEAKIIMHU 6Li(n,2n0t)2H.

12 57 — BBIXOJBI JUCKPETHBIX (POTOHOB MpPHU BO3OYXKICHUU YPOBHS HEYNPYIroro
paccesiHus.

12 102 — BBIXOJBI AUCKPETHBIX (POTOHOB PAIMALIMOHHOTO 3aXBaTa.

14 57 — yrnoBble pacnpeneneHust AMCKPETHBIX (POTOHOB MpU BO30YXKIEHUH YPOBHS
HEYNPYyToro paccesHusl.

14 102 — yrinoBsle pacnpeaeneHus: AUCKPETHBIX (POTOHOB PaAMAlIMOHHOTO 3aXBaTa.

33 | — KoBapualMOHHAs MAaTPHIIA TOTPEIIHOCTEHN MOJTHOTIO CEUEHUS.

33 2 — KOBapHalMOHHAsl MAaTPUILIA TOTPEIIHOCTEN CEYEHUS.YIIPYTOrO PACCESHHUS.

33 105 — KOBapHAIMOHHAS MaTPHIA ITOrpelHoCTeil ceyenne peakuun °Li(n,t) He.



3.2. NMntun-7

1. O6mmme xapakTepuCTHUKA

a. 7=3

b. A=7.016004073=+ 0.000000506

C. Aw=6.955733173+0.000000561

d. Copepxanue B ecTecTBEHHOU cmecu: 92.5 at%;

93.5 Bec%

e. IlepeueHb BaXKHEUIIMX HEUTPOHHBIX PEAKIUN

MT Peakuus Q, MaB Enopor-, M2B Hzlpo-npoz[yKT*)
2 (n,elas) 0 0 Li-7

16 (n,2n) -7.251 8.293 Li-6
24 (n,2na) -8.724 9.978 H-2
25 (n,3n0) 210.949 12.523 H-1
51 (n,n) -0.4776 0.5462 Li-7
52 (n,n’) -4.630 5.295 Li-7
102 (n,y) 2.033 0 Li-8
205 (n,xt)=(n,n’t) -2.483 2.840 T, He-4

f. Cxema ypOBHEH:

E Pacman
(3B) ‘ Jn ‘F(K3B) i Ty

‘ 0 ‘ 3/2- ‘ CraOunbHbII |CTa6I/InLHLH71

| 477.612+0.003 | 1/2- | 105+3 ek |y

| 4630 £ 9 72- 93+8 | tu

| 6680 = 50 1 5/2- [875(+200-100)|  ta

| 74595+10  |52-| 89+7 | nta

| 9670 + 100 172- | =400 | nto

| 9850 13- =1200 | na

| 11240 + 30 (32- | 260+35 | np

| 13700 | =500 | n

| 14700 | =700 | n

g. PannoakTUBHOCTE: HE PAaAOaKTUBCH




2. Pe3onancnas o6nacts: (MF=2)

2.1. Coud u yetHOCTH J'=3/2;

2.2. Paanyc paccesguusa: R=0.2778311* 10"%cm.

2.3. O6sacTh Hepa3penIeHHbIX PE30HAHCOB OTCYTCTBYET.

3.Ceuenust HeMTpoHHBIX peakuuii (MF=3)

[Tpu oTGope o1eHEHHBIX HEUTPOHHBIX AaHHBIX A1 Onomrorekn POCDOH /]
paccMaTpUBAIKCh CIEAYIONINE OIIEHKHU, HCITOJIb3yEeMbIe B COBPEMEHHBIX OMOIMOTEKax

OLICHCHHBIX JaHHBIX!:

e orenka C.YUuba (S.Chiba) u K.IlIu6ara (K.Shibata) 1984 r., BkiroueHHass B OUOIHOTEKY
JENDL-3.3 6e3 usmenenuii u3 ononuoreku JENDL-3.2;

e onenka fura (P.Young), BomosnHenHas B 1988 roay u BkiItoueHHas B OUOIMOTEKY
ENDF/B-6;

e ouenka M.bonnapenko, BbimosHeHHas B 1984 romy u BKIIOYEHHAass B OUOIHMOTEKY
BPOH/I-2.

Onenkun EFF-2.4, JEFF-3.1 He paccmarpuBaiuch, T.K. B HUX JaHHblE ISl JIUTUSA-T
3aMMCTBOBaHbl (C HE3HAYUTEIBHBIMH HW3MEHeHUsMH) U3 Oubnuoreku ENDF/B-6 wnm
oubmorekn ENDF/B-5.2. Onierxa ENDF/B-6 6e3 uzmenenuit npunsta 1 8 ENDF/B-7.

3.1. [Toanoe ceuenne (MT=1).
Ouenka JENDL-3.3 Boime 100 k3B BbIIOJIHEHa Ha OCHOBE SKCHEPUMEHTAIBHBIX
naHHbX [1-4]. Huke 3TOH SHEpruu MOJIHOE CedeHue MoydeHo kak cymma 0.97 OapH
(ceueHue ympyroro paccessHus B TEIUIOBOM TOYKE) U CEYCHHS PaJUallMOHHOTO 3aXBaTa.

Onenka BROND-2:

a) BOCIPOM3BOJIUT SKCIIEpUMEHTANIbHBIE JaHHbIe [5] B uHTepBasie 1 — 100 k3B,

0) moiydeHa Ha OCHOBE SKCICPUMEHTAIBHBIX MaHHBIX [1] (B3ATBIX CO CIABUTOM IO
sHepruu — 6 k3B) B unTepBaie 100 k3B — 1 M»aB,

B) BOCITPOM3BOAMT IKCIIEPUMEHTAIbHBIC aHHbIE [6] B mHTEpBasie 1 —2 M»aB,

r) coBnaaaer ¢ oueHkoit ENDF/B-5.2 [7] B untepBaiie 2 — 16 MaB.

Onenka ENDF/B-6 BbinmonHeHa Ha ocHOBE MeTona baiieca ¢ moMoIbi0 mporpaMmbl
GLUCS [8]. B kauectBe ampuOpHBIX JaHHBIX HMCIOJB30BAINCH PE3YJbTAaThl OLIEHKU
ENDF/B-5.2 [7]. B obnactu »Hepruii HeiTpoHoB 16 — 20 M»dB enuHCTBEHHBIMHU
SKCIEPUMEHTAIbHBIMU JIAHHBIMU  SIBIIIFOTCSI U3MEPEHUSl TOJHOTO CEUEHHS W CEUYCHHUS
HEyIpyroro paccesHusa. JlId HaAeKHOrOo ONPEACNICHUS NapLUajbHbIX CEUYECHHM B ITOU
o0OnacT OBUTM BBITIOJIHEHBI pacyeThl B paMKaxX CHEpPUUECKOM ONTUYECKOW MOJEIH TIO0
nporpaMmme SCATOPT [9] B aneprernueckom unrepaie 10 — 20 MaB. Kpome nzmepenmii
nojaHoro cedenusi [10] B aHaiM3e HCHOJB30BAIUCH PE3YJIbTAThl HU3MEPEHHM YTIIOBBIX
pacnpeesieHui ypyroro paccestHust Heutponos [11,12].

Kak cnenyer u3 Puc.1, onenka ENDF/B-6 Haxomutcs B MpUEMIIEMOM COTJIACHU C
AKCIIEPUMEHTAJIbHBIMU TaHHBIMH, B YaCTHOCTH (cM. Puc.2), ¢ mocneqHuMH npeuu3nOHHBIMU
M3MEpPEHUSMH TIOJIHOTO ceueHus, BbimomHeHHbIMU Abfalterer et al. [13] (mexmapupyemas



CTaTUCTUYECKasl MOTpeIHocTh u3MepeHuit — 0.5%), xotst B unrepBaie 5 — 9 MaB ouenka
ENDF/B-6 neXuT cucTeMaTH4ecKH BBbIIIE pe3yJabTaToB 3THX u3MepeHuil. Ouenka JENDL-

3.3, Jexamas e€mie BBIIIEe, TMPEJACTABISETCS HECKOJIBKO
MpeanouTeHue cneayer oraaTth onenke ENDF/B-6.

3aBBIIICHHONW, M IOTOMY

2.4

Ceuenue [b]

ENDEF/B-6
JENDL-3.3

BROND-2
Hibdon 68
Meadows 70
Goulding 71
Foster 71
Harvey 78

Lamaze 79

O XKk X+ 0O D

Abfalterer 01

1.2 T T I
8 12
DHeprusi HeUTpoHOB [M1B]

Puc.1 OuenenHoe ceueHue peakiuu 7Li(n,tot) n3 OuOInoTEK
BROND-2 B cpaBHEHHH C SKCTIEPUMEHTAIBHBIMU JTAHHBIMHU.

ENDEF/B-6, JENDL-3.3 u
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DHeprusi HeUTpoHOB [M1B]

Puc.2 OueHeHHOe cedeHne peakimu 'Li(n,tot) u3 6uGmuotrexkn ENDF/B-6 B CpaBHEHHH C
AKCTIEpUMEHTAIbHBIMU JaHHBIMHU Abfalterer 2001.

3.2. Ceuenue ynpyroro paccessuusi (MT=2).
Onenka ceyeHHs  yNpyroro  paccesHus  MpefornpesaeseHa  TPYyAHOCTSIMH,
COITPOBOKIAIOIIUMHU
a) MpsSIMbIC U3MEPEHHMS TAHHOW BEJIMYMHBI BOOOIIIE U
0) mporenypy pas3ielieHus] BKJIAJIOB JBYX KAaHAJIOB HEUTPOHHOTO B3aMMOJCHCTBHS -
CEUEHHUs YIPYTroro paccesHus U CEUEHHUs HEyNpyroro paccesHuss Ha |-M
BO30YyKJIeHHOM ypoBHe siipa Li-7.

Huwxe 100 k3B ceuenune ynpyroro paccesinusa B ouenke JENDL-3.3 npupasueno 0.97
O0apH (CEYCHHIO YMPYTOTO paccesiHWs B TEIUIOBOW TOYKE, OICHEHHOMY MyxabxaboM Kak
0.97+£0.04 Gapna). Brime 100 k3B ceuenue ympyroro paccessHus MOJTYYEHO KaK Pa3sHOCTh
MEX]y MOJTHBIM CEYCHUEM U CEYCHUEM peakIfii U3 yCIoBHs COOMIOICHHs OaslaHca.

Ceuenue ynpyroro paccesinus B orieHke bPOHJI-2 nosydyeHo kak pa3HOCTh MEXIY
MOJTHBIM CEUEHHEM W CEUEHHEM peakIMid W3 yclnoBHs coOdrofeHus OajgaHca Ha BCEM
WHTEpBaJe U3MEHEHHS YHEPTHIl HEUTPOHOB.

Onenka ceueHuss ympyroro paccesHuss B ENDF/B-6 BblnoiHeHa clexyromum
oOpazom. Ha mnepBom »sTame B pamkax 0alleCOBCKOTO MOJAXOJa aHAIU3HPOBAIHCH
AKCIIEPUMEHTAJIbHBIE TAHHBIE 110

1) ceueHuto HEYIIPYToro paccesiHus ¢ B30y aeHueM 1-ro ypoBHs siapa Li-7,

2) cyMMe CEYEHHMM yIpyroro ¥ HeyInpyroro paccesiHusl.



Ha BTOpOM 3Tamne cedenue ynpyroro paccesiHus ONpeaessuIoch M0 Pa3HOCTH MEXAY IBYMs
OLICHEHHBIMH BEJINYMHAMH.

CpaBHEHHE OLIEHOK C HEMHOTOYHUCIICHHBIMH TMPSMBIMM H3MEPEHUSIMH CEUCHUS
YIPYroro paccesiHusi HBUTpoHOB npuBeAeHo Ha Puc.3. IIpu sHeprusx Huxe 6 MsB nis Bcex
OLICHOK XapaKTEpPHO IPHUMEPHO OJMHAKOBOE KAauyeCTBO OIMCAaHUA SKCIIEPUMEHTAIbHBIX
nanHbeiX. B untepBane 12 — 20 M»sB ounenka bBPOH/I-2 cyiiecTBeHHO 3aHMXKAaEeT CEUYECHHE
YIIPYTOTO PACCESTHUS.

ENDF/B-6

JENDL-3.3
BROND-2 L
2.0 - Batchelor 63
Armstrong 64
Merchez 66
Hopkins 68
Knitter 68
Knox 79

Zhangkun 95

Ceuenue [0]
H
a1l

Chen 84

O [ XPORO+»

Drosg 85

4 8 12 16 20
DHeprust HeUTpoHOoB [M»aB]

Puc.3 OrneHnenHoe ceueHre peakimm 7Li(n,el) n3 ounoanorek ENDF/B-6, JENDL-3.3,
BROND-2.

3.3. CeuyeHue Heynpyroro paccesiHusi.

Kak ciemyer m3 cxeMsl ypoBHeil 'Li (cM. myHKT 1.6), KIIACCHYECKOE HEYIPYroe
paccesiHue OCYILECTBIISIETCS TOJIBKO MPHU BO30YXIEHUH NIepBOro ypoBHs. [Ipu Bo30yxaeHnn
OCTAJIbHBIX YPOBHEH OCYIECTBIAETCS peakius (n,n’t), KoTtopas OyAeT OINHUCaHA HIKE.
CoOTBETCTBEHHO, B JAaHHOM pa3liele pacCMaTPUBAETCS TOJBKO CEYEHHE HEYIPYroro
paccestHusl ¢ BO30y>KJIeHUEM 1-T0 ypOBHSL.

3.3.1 Ceuenne Heynpyroro paccesinus ¢ Bo30y:xaenuem 1-ro yposusa (MT=51).

Bce ouenku (cM. Puc.4) ocHOBaHbBI Ha CTATUCTHYECKOM aHAJIN3€ SKCIIEPUMEHTAIbHBIX
JaHHBIX. COOTBGTCTBGHHO, OTJIINYUS B OILCHKax 06yCJ’IOBJ’I€HI>I KOJINYECTBOM H KadC€CTBOM
aHATM3UPYEMbIX IKCIIEPUMEHTANIbHBIX TaHHBIX.



Ouenka JENDL-3.3  BbmmosHeHa ¢ y4eToM  €IMHCTBEHHOTO  Habopa
AKCIEPUMEHTANIbHBIX IaHHbIX [14]. MeToanka OlleHKHA HE TPUBOAUTCS.

Ouenka BPOHJI-2 ocHOBaHa Ha 3KCIIEPUMEHTAIBHBIX NaHHBIX [15-19]. Metonuka
OLICHKH HE OTHCaHa.

Onenka ENDF/B-6 BrimonHeHa B pamkax OailecOBCKOro moaxojna (1o mporpaMme
GLUCS [8]) ¢ yuderoM BceX JOCTYIHBIX SKCIIEPUMEHTAJIbHBIX [JaHHbIX. B KadecTBe
anpUOpPHON WH(OPMAIIMK KCIOJIb30BAIIUCH OlCHEHHBIC ceueHus u3 Oubmmorekn ENDF/B-
5.2 [7]. Kak Buano u3 Puc.4, ouenka ENDF/B-6 nydimie Apyrux OIEHOK OIMHUCHIBAET
AKCIIEPUMEHTAJIbHBIE TAHHBIC U SBIISACTCS MPEINOUYTUTETHHOM.
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Puc.4 OrueHeHHOE CeUCHUE PEaKIInn 7Li(n,inel) (c Bo3Oyx)aenuem 1-ro ypoBens Li-7)
n3 oubimorek ENDF/B-6, JENDL-3.3, BROND-2.

3.4. Ceuenusn peakumii (n,2n) (MT=16), (n,2na) (MT=24), (n,3na) (MT=25).

Hefitponnas peakuus Ha Li-7 ¢ BbUIETOM ABYX HEHTPOHOB peallu3yeTcsl uepe3 JBa
KaHaja — peakuuio (n,2n) ¢ noporoM 8.29 MaB u peakuuio (n,2na) ¢ noporom 9.98 M»sB.
CedeHust 3THX peakuuil Maibl (JECATKM MWIIMOAapH) Ha BCEM MHTEpBaje H3MEHEHUS
SHEpPrur HEUTPOHOB (cM. Puc.5), uMeroT BrICOKUH 3()(HEeKTUBHBIN MOPOT U, COOTBETCTBEHHO,
HE MPEJCTABISAIOT CKOJBKO-HHOY/Ib 3HAUMMOIO MPAKTUUECKOTr0 MHTEpeca A PeaKTOPHBIX
NPWIOKEHUH (3a HCKIIOYEHHEM TEPMOSAEPHBIX peakTopoB). MMerorcs TOIBKO TpH
M3MEpEeHUs] TOJHOTO CEYeHMsI peakiuu (n,2n), BHINOJHEHHBbIE B AKcrepuMeHTtax [41,42].
VIMeHHO OHM BBICTYNAIU B KAYECTBE PEIEPHBIX TOUEK BO BCEX PACCMATPUBAEMBIX OLIEHKAX.

Ouenka JENDL-3.3 ocHOBaHa Ha 3KCHEPUMEHTAIBHBIX AaHHBIX. MeTOANKa OLEHKHU
He npuBoautcs. B cekimuu MT=16 paHo mnomHOe cedeHWe peakiuu (n,2n), KOTOPOE
BKIIIOUAET M CEYCHHE peakuuu (n,2na).



Ceuenue [MO]

B ortmmuunm or JENDL-3.3 B gpyrux OuOiamorekax mOJHOE cedeHue (n,2n)
paciIenyieHO Ha KOMIIOHEHTHI.

B uactroctn, B 6ubnmuoreke BPOH/I-2 monmHoe cedyenue (n,2n) 3aMMCTBOBAHO W3
ouenku JENDL-3.3 u pa36uto Ha 2 paBHble nonu —‘uuctoe ceuenue (n,2n) (MT=16) u
ceuenue (n,2na) (MT=24).

B ouenke nns ENDF/B-6 Ha nepBoii ctaanu ObLT BHIOTHEH CTATUCTUYECKUIN aHATH3
CyMMBI cedeHuii (n,2n) u (n,2na). Ha BTOpoM 3tane cymma paszieneHa Ha “4ucToe’ ceueHue
(n,2n) (MT=16) u ceuenue (n,2na) (MT=24) B nponopuuu, npussToi B onenke ENDF/B-
5.1

80 | |
——— ENDF/B-6 ("uucroe" (n,2n) )
|——— JENDL-3.3 (noamoe (n,2n) ) //
——  BROND-2 ("uuncroe" (n,2n) )
60 - —— ENDF/B-6 (nonnoe (n,2n) ) |
—— BROND-2 (noxnoe (n,2n) )
| (O Ashby63 |
B Mather 69
40 - T -
20 - B
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DHeprust HeUTpoHOB [M1B]

Puc.5 OreHennble cedenns (“d4ucToe” M momHOe) peakimu  Li(n,2n) w3 GuOIHOTEK
ENDF/B-6, JENDL-3.3, BROND-2 B cpaBHEHUU C HU3MEPECHUSIMH ITOJTHOTO CCUCHUS PEAKITHH
(n,2n).

Heiitponnas peakuus Ha Li-7 ¢ BEUIETOM TpeX HEMTPOHOB MOXKET OBITh pea30BaHa
TOJIBKO 4epe3 OJWH KaHal — peakuuto (n,3na). Kak crnemyer uz Puc.6, ceuenune peakuuu
(n,3na) He mpeBbiaeT 10 MO npu 3HEpPrUsIxX HeUTPpoHOB MeHbIIe 20 M»3B.
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Puc.6 OueHeHHoe ceueHne peakumu  Li(n,3na) u3 6ubmmorek ENDF/B-6 1 BROND-2 B
CpaBHEHHH C 3KCIIEPUMEHTAILHBIMHU JIAHHBIMHU.

3.5. Ceuenue peakuuu (n,n’t).

Peakuus (n,n’t) MO>KeT MpoOTEKaTh MO ciaeayromuM kaHanam [30]:
1) Tpex4acTUYHBINA pacmaj;
Li+n—n+t+a, Q=-2,483 MaB,

2) Heynpyroe paccesHie HEHTPOHA ¢ BO30YKACHHEM 2-T0 YPOBHS sipa 'Li ¢ rambHeimm
pacrajoM ero Ha TPUTOH U alib(a-4acTuily (COOTBETCTBYIOIIEE CEUCHUE OOBIYHO
npuBOaUTCS B cekiun MT=52):

Li+n—>n+'Li", Q=-4.63 MsB,
Li>t+o, (Q=-2,483 MsB).

3) HeYIpyroe paccesHue HEWTPOHA Ha 3-if BO30YKICHHBIN YPOBEHS siapa 'Li ¢ JaTbHEHIIIM
pacrajioM Ha TPUTOH U alib(a-yacTHUILy:

Li+n—>n+'Li", Q=-6,68 MsB,
Li">t+a, Q=4,197 MaB,

8y - .
4) pacmiaz BO30YKICHHOTO siipa ~Li Ha TPUTOH U TeNUii-5 B OCHOBHOM COCTOSIHUHU C
JATEHEUTITM pacraioM Tejus-5 Ha HeUTPOH U allb(a-qacTuIry:

Li+n—t+°He, Q=-3,357 MaB,
‘He —»n + a, Q=0,89 M»1B,



5) pacmaz Bo30YKICHHOTO siipa *Li Ha TPHTOH H TeilHii-5 B BO3OYKICHHOM COCTOSHHH C
JaTLHEHUIITNM MIEPEX0JIOM TeJIHsI-5 B OCHOBHOE COCTOSIHUE M PACIIaJIOM Ha HEMTPOH | anbda-
YJaCTHILY:

Li+n—t+°He, Q=-3,357 MaB,
He »n+a, (Q=>0,8900 M3B).

5) pacnaz BO30YKICHHOTO sipa 'Li Ha TPHTOH M TeJTHii-5 B BO30YKICHHOM COCTOSHHH C
TaTbHEUIITNM TIEPEX0JIOM TeJHsI-5 B OCHOBHOE COCTOSIHUE M PACIIaJIOM Ha HEUTPOH | anbda-
YaCTUILY:

Li+n—t+°He, Q=-3,357 MaB,
He »n+a, (Q=>0,8900 M>B).

COCTOSIHIE IKCIIEPHMEHTABHBIX JAHHBIX 10 CEYEHMIO peakiyn 'Li(n,n’t) TakoBo, 9To
CpaBHEHHE OLIEHOK C pe3yJIbTaTaMH U3MEPEHUN MOXKET ObITh COIEPKATEIbHBIM TOJIBKO /IS
TIOJTHOTO CeYeHHs Peakiyy 'Li(n,n’t) i CedeHHs HeyIPYroro paccesHus Ha sape ' Li ¢
BO30YyKJIEHEM BTOPOTO YPOBHS (OJJHOTO U3 KaHAJIOB PEAKLUN).

3.5.1 CeueHne Heynpyroro paccesinusi ¢ BO30yxjaeHnemM 2-ro ypoBHs.

Bce paccmarpuBaemble oueHkd (cM. Puc.7) ans n1aHHOrO cedeHHss OCHOBaHBI Ha
AKCIIEPUMEHTANBHBIX JaHHBIX. Pa3nuume B omeHKax OOYCIIOBIEHO BBIOOPOM
HCTIOJIb3YEMBIX JUISl aHAJIN3a SKCIIEPUMEHTOB.

Ouenka JENDL-3.3 BrInoiHeHa ¢ y4€TOM SKCIEPUMEHTAIBHBIX JaHHBIX [12,23,28].
MeTtoanka OLIEHKH HE IPUBOJUTCS.

Ouenka BPOH/I-2 ocHOBaHa Ha SKCHEpPUMEHTAIBHBIX JaHHBIX [22,25]. MeTtonuka
OLIEHKH HE OIHCaHAa.

Onenka ENDF/B-6 BrimonHeHa B pamkax OailecOBCKOro moaxojna (1o MporpaMme
GLUCS [8]) ¢ yuderoM BceX JOCTYIHBIX SKCIIEPUMEHTAJIbHBIX [JaHHbIX. B KadecTBe
anpuoOpHON MH(OPMAIMK UCIOIb30BATINCh OLIEHEHHbIe cedyeHus u3 oubnanorexku ENDF/B-
5.2 [7].CiemyeT OTMETHTH CYIIECTBEHHOE pacXokKJIeHHe (BHE JACKIApPHUPYEMBIX
MOTPEIIHOCTEN) MEXIYy pe3yiabTaraMu usMmepeHuid [12,28] ®  naHHBIMM  ApYTHX
skcniepuMeHToB [19-27]. Ounenky ENDF/B-6 MoxHO paccMmaTpuBaTh Kak pa3yMHOE
KOMIIPOMUCCHOE PEIICHUE MPH BEIOOPE MEKIY ABYMS TPYIIIAMU SKCIIEPUMEHTOB.



1
ENDF/B-6

JENDL-3.3
—_—e  BROND-2
% Batchelor 63

Merchez 66

200

Cookson 67
Birjukov 77
Hogue 79
Lisowski 80 -
Chiba 85
Chiba 88
Ibaraki 98

*BLOXDr+e0

Adel-Fawzy 80|

100

Ceuenue [MO]

0 ' \ \ \
4 8 12 16 20
DHeprust HeUTpoHOB [M3B]

Puc.7 OueHeHHble ceueHus peakuuu Li(n,inel) (c BO3GyxaeHHeM 2-ro ypoBHs) H3
oubmmorek ENDF/B-6, JENDL-3.3 u BROND-2 B cpaBHeHHH C 3KCIIEPUMEHTAIbLHBIMHU
NaHHEIMHK. J[aHHAs PeaKis sBISETCS OHUM U3 KaHANOB peakiuy 'Li(n,n’t).

3.5.2 IloaHoe ceuenne o0pa3oBaHNs TPUTHUSA (pPeaKIUU "Li(n,n’t) ).

[Tockonbky ceueHrne oOpa3oBaHUs TPUTHUS COCTOUT U3 HECKOJBKHX KOMIOHEHT, BO3ZMOHBI
HECKOJIbKO BapwaHTOB ero mpenctaBieHus B ¢opmate ENDF. Kak crneactsue, kaxmaomy
BApHUAHTY MPEACTABJICHUS COOTBETCTBYET MHOYKECTBO MCIOJIB3YEMBIX IPU 3TOM HOMEPOB
MT-ceknui.

Haubonee ynmaunwsiM mpeacTaBisieTcsi BapuaHT, ucrnoyibdyemblii B JENDL-3.3, tne
cedeHrne oOpa3oBaHHs TPUTHUS MPEICTABICHO sBHO uepe3 cekiuio MT=205 (cymmapHoe
CeueHHue ImpoueccoB obOpasoBaHus Tputus). OleHka BBIIIOJJHEHA HAa  OCHOBE
AKCIIEPUMEHTANIbHBIX TaHHbIX [31-36]. MeToaMKa OLIEHKH HE OIUCaHa.

Ounenka BPOHJI-2 ocHOBaHa Ha »JKClepUMEHTaNbHBIX naHHBIX [18,23,31,32,37,38].
KpuBasi »HEpreTM4eckoil 3aBUCUMOCTH CCEUCHHsSI MNPOBOIWIACH OT PYKH.
Ceuenue oOpa3oBaHMsI TPUTHUS MPEACTABICHO B OMOIIMOTEKE HESBHBIM 00pa3oM
— Yepe3 KOMIIOHEHTHI B CEKIMSAX HEYNPYroro paccesHus Ha 2-M, 3-M, 4-M
YPOBHE U Ha KOHTUHYYMe ypoBHel (cexuuu ¢ MT=52,53,54,91).

Onenka ENDF/B-6 BoimonHeHa B pamMkax OaifecoBCKOro moaxona (Io mporpamme
GLUCS [8]) ¢ yderoM »KCIepUMEHTaJIbHBIX HaHHBIX [24,32-36, 39-40], craBmmx
noctynHblx mocne 1981 roma. B kauecTBe ampuopHOW HHPOpPMAIMH HUCHOIH30BAIHCH
oueHeHHble ceueHns u3 OuOmmoreku ENDF/B-5.2 [7]. Ceuenme o0pa3oBaHUS TPUTHUS
MpEeJICTaBICHO B OMOIMOTEKE HESIBHBIM 00pa30oM — KaK HEYNpyroe paccesHue Ha 2-M U Ha 3-
M peasbHOM ypoBHE U Ha 30 GUKTHBHBIX YpoBHAX 'Li (cexuun ¢ MT=52-82).



OTmeTHM, YTO CYLIECTBEHHBIM HEJIOCTATKOM HESBHOI'O MPEJCTABICHUS SBISETCS TO,
4TO U3 HOMepa peakuuu B ¢aitiie MF=3 HeBO3MOXHO OINpeNeNNUTh, YTO PeUb UAET O PEAKIUU
(n,nt), a He 00 0OBIYHOM HEYNPYTOM paccessHuH. [IOHATh CYIIecTBO peaku HEBO3MOXKHO U
1o cojiepxaHuto Jpyrux ¢ainos ndo naxe B Oubnmorexke JEFF-3.1, rae B ¢aitnie MF=6
NpUCYTCTBYIOT cekiuu Uit MT=53 u MT=91, onuceiBaronmx paccMaTpuBaeMblii MpoLecc,
JIAHHBIE COJEPKATCS TOJIBKO 00 SHEPro-yrioBOM paclpe/ieIeHud HEHTPOHOB; BO3MOXKHOCTh
ONMCAHUs JaHHBIX O IPYTUX MPOIYKTaX PEAKIMH HE UCIIOJIb30BaHa.

Kak cnenyer u3 Puc.§, ouenku ENDF/B-6 u JENDL-3.3 B oanHakoBO#i cTeneHU
HaxoJATCS B YJIOBJICTBOPUTEILHOM COTJIACHU C AKCIIEPUMEHTATLHBIMU JAHHBIMH.
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Puc.8 OueHeHHbIe TIOJIHBIE CEYCHUSI PEaKIIUU 7Li(n,n’t) u3 oudmuorek ENDF/B-6, JENDL-
3.3 1 BROND-2 B cpaBHEHMHM € SKCIIEPUMEHTAIbHBIMU JAHHBIMU.

3.6 Ceuenne pagnanuonHoro 3axsara (MT=102).

B oOubmmoreke JENDL-3.3 B KadecTBe OIEHKM B3STa 3aBUCHUMOCTL 1/v,
HOpMHUpOBaHHas Ha u3Mepenue [43] (cMm. Puc.7).

Ouenka BPOH/I-2 Brimie 100 k3B ocHOBaHa Ha SKCIEPUMEHTANIBHBIX AaHHBIX [44].
Hwuxe 100 k3B ouieHka HOpMHUpOBaHa Ha OLIEHKY [45] B TEIIOBOM TOUKE.

@®opma onenkn ENDF/B-6 3aumctBoBana wu3 Oubmmoreku ENDF/B-5.1 3a
ucKIroueHrueM oOnactu Beie 10 k3B, re cedeHre MOTHATO ISl JOCTUKEHHS COTJIACHUS C
JKCTIepUMEHTANbHBIMU JaHHBIMU 44. Hmke 10 k9B cedueHne HOpMUpOBaHO Ha OIEHKY 45 B
TEIUIOBOM TOYKE.



Kak cnenyer u3 Puc.9, onenkn BPOH/I-2 u ENDF/B-6 o0ecrnieunBaroT npuMepHO
OJIMHAKOBOE Ka4E€CTBO OMMCAHUS SKCIIEPHMEHTAIBHBIX TaHHBIX.
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Puc.9 OrieHeHHOE ceueHUE peakiuu 7Li(n,gamma) n3 oubamorexk ENDF/B-6,
JENDL-3.3, BROND-2.

4. Yrnossle pacnpeneneHus: BropuuHbix yactul (MF=4)

Ceuenne ynpyroro paccessHus HEUTPOHOB SIBJISIETCS JOMUHUPYIOIIUM KOMIOHEHTOM
[IOJTHOTO CEYeHMsI MPAaKTMYECKHM TMPH BCEX OSHEPrusX MaJalolluX HEHTPOHOB, HeE
npeBbimatommx 20 MsB. CooTBeTCTBEHHO, HaMOONBIINI WHTEpEC ISl PEaKTOPHBIX
NPUIOKEHUH TPENCTABIAIOT YIJIOBBIE pPACIpPENENIEHUs] YNPYro pPAacCesIHHbIX HEUTPOHOB
(ocobernno B obmactu 1-ro m 2-ro pe3onancoB — 0.26 MsB u 4-5 M»sB). Huxe stu
pacripesielleHus] CpaBHUBAIOTCS € SKCIIEPUMEHTAIbHBIMU JaHHBIMU. [IpoBOAMTCS cpaBHEHME
C OKCIEPUMEHTAJIHHBIMU JaHHBIMH W YTJIOBBIX pAacCHpeleNieHHd HEHTPOHOB, HEYIIPYTo
paccesHHBIX C BO30Y)XICHMEM 2-T0 YpOBHS JIUTHH-7 (COOTBETCTBYIOILEE CEUYEHUE HE
npeBbimaer 10% ot cedeHus: ynpyroro paccestHusi). OneHEHHbIC YTIIOBBIE pacipeaesieHUs
HEYIIPYro pacCesHHbIX HEUTPOHOB ¢ BO30yXIeHHEM 1-ro ypoBHS sapa JUTHUN-T
(cooTBeTcTBYIOIEE CeueHUuEe He mpeBblmaeT 15% OT ceueHus ymnpyroro paccesHusi) c
HKCHEPUMEHTAIbHBIMU JaHHBIMM HE CPAaBHUBAIOTCS B CBSI3U C OTCYTCTBMEM IOCJIEIHUX B
oubmmoreke EXFOR, OcraibHBIC CceUeHUs peakiuii ¢ BBIXOJOM HEHUTPOHOB (Hampumep,
peakiuu (n,2n)) MaJbl IO CPABHEHHIO C CEUEHUEM YIPYToro pacCestHusL.

4.1 YrioBble pacnpeneaeHus yNIpyro paccesiHubix Heiitponos (MT=2).



Onenka JENDL-3.3 nnst sHepruii najaromux HeWTpoHOB HUKe 4 M»B ocHoBaHa Ha
R-MaTpuuHbBIX pacueTax ¢ mapameTrpamu, B3ATBIMH H3 paboTel [51]. B sHeprermueckom
uHtepBaie oT 4 1o 14 M»sB olieHka OoCHOBaHa Ha SKCIMEPUMEHTANBHBIX NTaHHBIX [47,50].
Beimie 14 M»aB orieHka OcHOBaHa Ha pacueTax METOJIOM CBSI3aHHBIX KaHAJIOB.

B onenke BPOH/I-2 yrnoBele pacnpeneneHus ObUIM MPHUHSATHI H30TPONHBIMHU B
CUCTEME LIEHTpa Macc Juisl 3Heprui najgaromux HeuTpoHoB Huxke 10 xk3B. Brime 10 k3B
OIICHKA OCHOBaHa Ha SKCMEPUMEHTAIBHBIX JaHHBIX [S0].

Onenka ENDF/B-6 BoinonHeHa HA OCHOBE SKCIIEPUMEHTANBHBIX JaHHBIX [46-49] mis
SHEPTUM MAAOIINX HEUTPpoHOB HUKE 14 M»1B. Brime 14 MsB ucnonb3oBanuch pacuersl 1o
OINTHYECKOI MOJIEIH.

Ha Pucynkax 10-13 oueHku yTiaoBbIX pacHpelesieHUd U3 pa3InyHbIX OMOINOTEK
CPAaBHHUBAIOTCSI C SKCIIEPUMEHTAIbHBIMU JAHHBIMHU JUIsl SHEPTUH MAJA0MMX HEUTPOHOB 4.08
M5B, 0.26 MaB, 0.275 M5B, 0.29 M»B. Cnenyer oTMeTuTh, 4TO B U3MepeHusix Knox A 79
(cm. Puc.10) He BbIAENEH BKJIA] HEYNPYTO pacCESHHBIX HEUTPOHOB ¢ ypoBHs 0.478 M»aB.

Kak Bumno u3 Puc.10, mpu 4.08 M»dB Bce Tpu OIEHKH NPUMEPHO OIUHAKOBO
OTHCHIBAIOT YKCIIEPUMEHTANIbHBIE TaHHBIE.

CoBepiieHHO MHas kapTuHa Habmogaetrcst B okpecTHocTd 0.25 M»aB: U3 Pucynkos
11-13 BugHO, uto TONBKO oueHka JENDL-3.3 neMoHCTpHpyeT Kak KauyeCTBEHHOE, TaK U
KOJIMYECTBEHHOE COIJIaCHE C OJKCIepUMeHTadbHbIMU JAaHHbIMH. Onenku BPOH/I-2 u
ENDF/B-6 HeBepHBbI 1axe KaueCTBEHHO.

CornacHo 3KCIEpUMEHTAIbHBIM JAHHBIM YIJIOBOE PACIpeACICHUE IIPU MEPEXOe OT
0.275 M5B k 0.29 M»aB wmensier dopMy HEOXKHAAHHO CHIIBHO, YTO MPEACTABISAETCS BeCbMa
CTpaHHBIM.

Kak Obl TO HM OBLIO, OLIEHKAa YIJIOBBIX PACHpEAETICHUI YNPYroro paccesHus W3
JENDL-3.3 npexacrapnsiercss camoil yOeIUTENbHOM.



YrioBoe pacnpeeeHne
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Puc.10 YrinoBoe pacnpeneneHue yrnpyro pacCeSsHHbIX HEUTPOHOB IS SiApa 7Li
u3 oubmmorek ENDF/B-6, JENDL-3.3, BROND-2 nipu sHepruu Hajie-
Taromux HeuTpoHoB 4.08 M»1B.



YrioBoe pacnpeeeHne
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Kocunyc yrna paccesnus

Puc.11 VYrnosoe pacnpenenenue ynpyro paccesHHbIX HEUTPOHOB IS s1Apa 7Li
u3 oubmmorek ENDF/B-6, JENDL-3.3, BROND-2 nipu sHepruu Haie-
Taromux HeuTpoHoB 0.26 M»3B.



YrioBoe pacnpeeeHne
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Puc.12 VYrnosoe pacnpenenenue ynpyro pacCesHHbIX HEUTPOHOB IS sIapa 7Li
u3 6ubmorek ENDF/B-6, JENDL-3.3, BROND-2 nipu sHepruu Hasne-
Taromux HeuTpoHoB 0.275 M»sB.



YrioBoe pacnpeeeHne
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Kocunyc yrna paccesnus

Puc.13 VYrinooe pacnpeneneHue ynpyro pacCESHHbIX HEUTPOHOB IS siApa 7Li
u3 oubmmorek ENDF/B-6, JENDL-3.3, BROND-2 nipu sHepruu Haie-
Taromux HeuTpoHoB 0.29 M»1B.

4.2 YraoBble pacnpeneaeHus HeHTPOHOB U3 peakuuu (n,n’t).

Onenka JENDL-3.3 nns sHepruii najaromux HeWTpoHOB HUKEe 4 M»B ocHoBaHa Ha
R-Marpuunbix pacuetax. B sHepretnueckom uHTepBaie oT 4 1o 10 M»B onenka ocHoBaHa
Ha JKCIEPUMEHTaJIbHBIX AaHHBIX [52]. Beime 10 M»B orenka ocHoBaHa Ha pacueTax
METOJIOM CBSI3aHHBIX KaHAJIOB.

B ounenke BPOHJI-2 yrioBble pacnpeleseHHs OCHOBaHbI Ha JKCIEPUMEHTAIbHBIX
JTaHHBIX [52].

Onenka ENDF/B-6 BbinosnHeHa Ha ocHOBe R — MaTpuuHbIX pacueToB HIke 6 M»3B.
Beimie 8 MaB orenka ocaoBana Ha DWBA (Distorted Wave Born Approximation) pacderax.
Ot 6 10 8 M5B BBINOIHEHO MPOCTOE CIIIAKUBAHUE.

Pucynku 13 wu 14, rne mnpuBENEHO CpaBHEHUE OLICHEHHBIX paclpeesieHudl ¢
HKCIEPUMEHTAIBHBIMU JAHHBIMHU, HE JJAIOT LEIOCTHOTO MPEICTABICHHUS O Ka4eCTBE OLCHOK.
Ecmu nipu sHeprum Hanetaronmx HeHTpoHOB 6.6 MbsB omenkn ENDF/B-6 u JENDL-3.3
COIJIaCYIOTCSl ¢ 3KCIIEPUMEHTAIbHBIMU JTAaHHBIMH, TO NpH 3Hepruu 9.37 M»aB cornacus He
HaOmonaeTcsi. TeM He MeHee, Ha OCHOBE HMeILelcs HH(POPMalUU MOXKHO OTHAaTh
npennourenue ouenkam ENDF/B-6 u JENDL-3.3.
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Puc.14 VYrnoBoe pacnpezneneHue HEUTPOHOB HEYIIPYTOrO paccessHUs ¢ BO30Yxk-

JIEHUEM 2-T0 YPOBHS SApa 7Li u3 6ubanorek ENDF/B-6, JENDL-3.3,
BROND-2 npu sHeprun HaJleTaromux HEUTpoHOB 6.6 M»B.
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Kocunyc yrna paccesaus

Puc.15 VYrnoBoe pacnpezneneHue HEUTPOHOB HEYIIPYTOrO PaCCESIHUS ¢ BO30Y k-

JIEHUEM 2-TO YPOBHS siipa 7Li n3 oubnuorek ENDF/B-6, JENDL-3.3,
BROND-2 npu sHepruu HaneTaromux HeuTpoHoB 9.37 MaB.

5. JHeprernyeckne pacnpenaejeHuss BTOPHIHLIX HeHTPpoHOB (MF=5)

OKCHepUMEHTANIbHbIE JaHHbIE [0 SHEPreTHUYECKUM pACIpPEAEICHUSIM BTOPUYHBIX
HEHTPOHOB OTCYTCTBYIOT. Bo Bcex paccMmarpuBaeMblXx OHOIMOTEKax OICHEHHBIE
SHEPreTUUECKUE paclpeesieHUsl IPEACTaBICHbI (UM MOTYT OBITh alllIPOKCUMUPOBAHBI — KaK
B ENDF/B-6) ucnaputenbHbIMU CIIEKTPAMH.

B oubmmotreke JENDL-3.3 »HepreTwueckue pacmnpeiciieHusi JaHbl TOJIBKO JUIS
BTOPUYHBIX HEHUTpOoHOB U3 peakuuu (n,2n) (cexkuus MT=16). DOnHepreruueckue
pacnpeneneHuss  MOJEIMPOBAINCH  UCHAPUTENbHBIMU  CHEKTpaMHU C  [apaMeTpoM
«remneparypa» T = 0.862 + 0.057 M»3B, paccuntaHHON B pe3yJibTaTe aHaIU3a U3MEpPEHUN
muddepeHInanbHbIX CEYCHUH peakiuu (n,2n) Mpu YHEPTUM HAIETAIOMIUX HEHTpOHOB 14.2
MsB [53]. [lpm pgpyrux OSHeprusix HaJIETAIOMIMX HEUTPOHOB 3HAUYEHUE Mapamerpa

AKCTPAMOIUPOBAIOCH cieayromumM oopazom T = 0.229 \/E M5B, rae E — sHeprust HeUTpoHa
B JIA0OpaTOpPHOW CHCTEME KOOpAWHAT. DHEPreTHUECKHE pacIpeesicHus B OHOTHMOTEKe
BROND-2 npencrasnensl B cekuuax MT=16 n MT=24. Dueprernueckue pacnpeneicHus
BTOPUYHBIX HEUTPOHOB M3 peakuuu (n,2n) OMHCaHbl HCHAPUTEIbHBIMU CHEKTpaMH C
napaMeTpoM «TemIeparypay, B3saTbiM u3 O6ubnuoreku ENDF/B-4. 3nauenue mapametpa
HAaxXOJUTCS B XOpOIIEM COTJaCUU C BEIWYMHOM U3 paboTel [53]. DHepreruyeckue
pacripesienieHust Uil peakiuu (n,2no) OLIEHEHbl TaKUM ke 00pa3oM, Kak M JJIs peakiuu
(n,2n). Hakownen, B Oubmmoreke ENDF/B-6 sHepreTudeckue pacmpeleiCHUs SBISIOTCS



%)

pe3yJbTaTOM YHMCIEHHOTO PELICHUS 3a/1a4l HECKOJIbKUX Tell. OHU MpEACTaBICHbI B CEKLINAX
MT=16, 24, 25 ( ans peakuwii (n,2n), (n,2na), (n,3na)).

CpaBHEHHUE OLICHEHHBIX SHEPreTUUYECKUX paclpeiesieHnii BTOPUYHBIX HEUTPOHOB U3
peakuuu (n,2n) mpu dHEPruUax Haneraromux HeTpoHoB 10 MsB u 14 M»aB mpuBeneno Ha
Pucynkax 16 u 17. C TOUKkM 3peHMsS TEOpUU MPEINOUYTEHUE CIIEAYET OTIATh OLIEHKE
ENDF/B-6, moCkonbKy MpH BBIMOJIHEHUA UMEHHO 3TOW OIEHKH HCIOJIh30Balach cTporas u
nocieaoBareiabHas Mmeroauka. OnHako, kak BUgHO U3 Puc.17., mapamerp «remnepaTtypay» JUist
ouenkun ENDF/B-6, He cornmacyercs ¢ HaJaeXHBIMH JKCIEPUMEHTAIbHBIMU JaHHBIMU U3
paboter [53]. [loatomy cnemyer crmenatk BbIOOp B monb3y oneHkd JENDL-3.3. Orenka
BROND-2 Becbma 6muska k omenke JENDL-3.3, mockonbKy o0e OLEHKH BBITIOJHEHBI Ha
OCHOBE OJIHOH M TOM € METOJUKHU C UCIOJIB30BAaHUEM OJIHUX U TEX K€ IKCIEPUMEHTAIbHbIX
JAHHBIX.

Jna npyrux cexuuit onenka JENDL-3.3 oTcyTcTByeT, MO3TOMY IpEACTaBISAETCS
nenecooOpa3HpiM  BKIIOUNTH B Oubmuotreky POCDOH]] omnenku ENDF/B-6 s
SHEPreTUUECKUX pacIpe/ieIeHN BTOPUYHBIX HEUTPOHOB U3 peakuuil (n,2na), (n,3na).
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DHeprusi HEUTPOHOB

Puc.16 Duepreruueckoe pacnpeiesieHne BTOPUYHBIX HEUTPOHOB U3 PEAKIIUU

7Li(n,2n) u3 6ubnmorexk ENDF/B-6, JENDL-3.3, BROND-2 npu sHepruu
HaJjieTamux HeluTpoHoB 10 M»aB.



ENDF/B-6

%)

0.4 - JENDL3.3

BROND-2

0.2 1

DHepreTuyeckoe pacnpeaencaue (*10

0.0 T \ \
0 2 4 6

OHeprust HEUTPOHOB

Puc.17 Duepreruueckoe pacnpe/ieieHue BTOPUIHBIX HEUTPOHOB U3 PEAKIINHI

7Li(n,2n) u3 6ubnmorexk ENDF/B-6, JENDL-3.3, BROND-2 npu snepruu
HaJIeTaloIKUX HEUTpoHOB 14 M»3B.
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8. 3akiIroueHue

8.1. BuiBoabI

B cootBercTBUM ¢ BbIen3noxeHHbIM a1 Oubanoreku POCOOH/ pemeno chopmupoBath
HOBBIN (haii1 OIICHEHHBIX AHHBIX, BKIIOUYAIOIINN TaHHbBIE 0 cedeHUs X peakiuit (daitn MF=3) u3
oubnmmoreku ENDF/B-6, a yrnoBwle pacmpeneneHusi BTOPUYHBIX HEHUTPOHOB YIIPYroro u
Heynpyroro paccesinus (paitn MF=4) - u3 6ubmmorekun JENDL-3.3. VrnoBeie pacnpenencHus
peakiuii (n, 2n), (n,2na) u (n,3na) (MT=24 u 25) B3aTh U3 ENDF/B-VI. DHepreruueckue
pacopenenenns BTOPUYHBIX HEMTPOHOB HEYNPYroro paccesHuss U peakuuu (n,n’t), Kak U B
JENDL-3.3 nmpu 3TOM aBTOMAaTHYeCKH OyAyT pacCUMTHIBATbCS HA OCHOBE JBYXYaCTHUHOU
KMHEeMaTUKA (T.€. TaK, KaK eciu Obl HEYNpyroe paccesHue C TMOCIEIYIONUM pa3BaioM
BO30YKJIEHHOTO JIUTHUA-7 ObUIO E€AMHCTBEHHBIM MEXaHHU3MOM pEaKLUHU). DHepreTudyeckue
pacripeielieHusi BTOPUYHBIX HEHTPOHOB BCEX peakluii W JaHHBIE 00 oOpa3zoBaHuu (HOTOHOB
B3:1Th U3 ENDF/B-VI.

[Tocite TorO, KAk 3TO 3aKIIOYCHHE OBUIO CIENaHo, crana foctymHa Oubnmoreka ENDF/B-VII.
BrrsicHMII0CH, 4TO HECMOTPSI Ha TO, YTO 3ar0JIOBOYHOM CEKIIMU 3TON OMONIMOTEKH yTBEpXkKAaeTcs,
yro nanHbie B3ATHl 13 ENDF/B-VI, B neiictButensHocTH B (paiin MF=4 BHeceHBI KOPPEKTUBEI,
COBIAJAIOLIME C PEKOMEHAOBaHHBIMU Bbille. B cBsA3M ¢ 3TMM OoKOH4YaTeabHO B POCD®OH/]
pexoMeHnayercs BKIIOYUTH oneHky ENDF/B-VII.

8.2. ABTOp 000CHOBaHUSI BLIOPAHHON OLEHKH
bamukos C.
8.3. Conep:xanue ¢aiina oueHeHHbIX JaHHBIX B POC®OH le nas 3-Li-7
MF =1 OOmias u cienaibHas HHHOPMAIUs 0 HyKITHJIC
MT =451 3aronoBo4Has CEKIUS
MF = 2 Pe3oHaHCHBIE TapaMeTphl
MT =151 cekuus pe30HaHCHBIX TapaMETPOB

MF = 3  HeliTpoHHbIE ceUEHUS



MT= 1 nosHOe ceyeHue
MT = 2 ymnpyroe paccesiHue
MT = 4 cyMmMmapHOe cedeHHE HEyIPyTroro paccesHus
MT = 16 peakuus (n,2n) 3-Li- 6
MT = 24 peakuus (n,2nalfa) 1- H- 2
MT = 25 peakuus (n,3nalfa) 1-H- 1
MT = 51 - 82 Heymnpyroe paccesiHue ¢ BO30YXACHUEM JUCKPETHBIX YPOBHEHN
MT =102 panuanuoHHBIN 3aXBaT: peakuus (n,gamma) 3-Li- 8
MT =104 peakuus (n,d) 2-He- 6
MF = 4 VruoBsle pacnpe/esieHns: BTOPUYHbIX HEUTPOHOB
MT = 2 ymnpyroe paccesHue
MT = 16 peakuus (n,2n) 3-Li- 6
MT = 24 peakuus (n,2nalfa) 1- H- 2
MT = 25 peaknus (n,3nalfa) 1-H- 1
MT = 51 - 82 Heynpyroe paccesiHue ¢ BO30Y>KICHUEM JTUCKPETHBIX YPOBHEH
MF = 5 DHepreruueckue pacrpeaeacHusi BTOPUYHbBIX HEUTPOHOB
MT = 16 peakuus (n,2n) 3-Li- 6
MT = 24 peaknus (n,2nalfa) 1- H- 2
MT = 25 peaknus (n,3nalfa) 1-H- 1
MF =12 Yucna obpasyromuxcst (OTOHOB IPEXO0IbI MEKAY YPOBHSIMU
MT = 51 H=eynpyroe paccesiHue ¢ BO30y>XICHHEM JAUCKPETHBIX YPOBHEH
MT =102 paauanmoHHBIN 3axBat: peakuus (n,gamma) 3-Li- 8
MF =14  VYrnoBsle pacnpeneneHust GOTOHOB
MT = 51 H=eynpyroe paccesiHue ¢ BO30y>XICHHEM JAUCKPETHBIX YPOBHEH
MT =102 paauanmoHHBIN 3axBat: peakuus (n,gamma) 3-Li- 8

MF = MasFd[k] KoBapuanuu HEHTPOHHBIX JTaHHBIX



MT= 1 nosHOe ceyeHue

MT = 2 ymnpyroe paccesiHue

MT = 4 cyMmMmapHOe cedeHHE HEyIPyTroro paccesHus

MT = 16 peakuus (n,2n) 3-Li- 6

MT = 24 peakuus (n,2nalfa) 1- H- 2

MT = 25 peakuus (n,3nalfa) 1-H- 1

MT = 51 - 82 Heymnpyroe paccesiHue ¢ BO30YXACHUEM JUCKPETHBIX YPOBHEHN
MT =102 panuanuoHHBIN 3aXBaT: peakuus (n,gamma) 3-Li- 8

MT =104 peakuus (n,d) 2-He- 6
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