13. ANIOMUHUA

[IpupoaHplii  aMOMUHUK COAEPXKUT OJIUH H30TON — 7TAL CylecTByeT Takke
I[OJIFO)I(I/IByH_[I/Iﬁ HU30TOII 26A1, JAaHHBIC Ui KOTOPOIr'0 TaKiKC OOJIKHBI 6I:ITI: MMpCaACTaBJICHLI B
ouommorexke POCOOH/I.

13.1. Amromuumnii-26

PagnoakTuseH. T1/2=7.16"‘105 neT. VcnbIThIBaeT MO3UTPOHHBIA pacmaj B CTAOWIBHBIHA
marauii-26. B POC®OHJI npunster HeirTponnbie nanubie u3 JEFF=3.1 (Forrest, Kopecky,
Sublet, Koning, 2003 r.) co cneayommmMu n3MEHEHUSIMHU:

1. marepuany npucBoeH Homep MAT=1326;

2. ynaneH ¢aiin MF=S;

3. ynhaneHsl peakiuu 00pa3oBaHus KOPOTKOKUBYIIEro u3omepa “*Na™.

13.2. Amromuunii-27

1. O0mue xapaKTepUCTUKH

1.1. Z = 13 -3apsinoBOE 4HCIIO;

1.2. A =27 (aTromHBI} Bec);

1.3. AWR =26.74975 (oTHOLIEHHE MacChl 4pa K Macce HEMTpoHa);
1.4. Ctabunen, 100% mMoHOU30TOI;

1.5. IlepeueHb HEUTPOHHBIX peaKkUi, UMEIOLUX noporu 10 20 M»3B:

MT Peaknus Q, MhB Eropor-, M2B S npo-npoaykr
4 n,n’ -.84375 87529 Al-27

16 n,2n -13.0582 13.5463 Al-26, Al-26m
22 n,no -10.0898 10.4670 Na-22

28 n,np -8.2721 8.5814 Mg-26

32 n,nd -17.1402 17.7810 Mg-25

33 n,nt -18.2136 18.8945 Al-26

45 n,npo. -18.8839 19.5899 Ne-21
102 n,g 7.7251 0 Al-28

103 n,p -1.8285 1.8969 Mg-27
104 n,d -6.0475 6.2736 Mg-26
105 n,t -10.8829 11.2898 Mg-25
107 n,o -3.1303 3.2474 Na-23, Na-23m

2. HeliTpoHHBbIE IaHHBbIE B Pe30HAHCHOI o0aacTu (MF=2)

2.1 O0J1acTh paspelIeHHBIX PE30HAHCOB.

HeiitpoHnslie cedeHus B 00JIaCTH pa3pelIeHHbIX pe3oHaHcoB B oueHkax ENDF/B-VI u
JENDL-3.3 ocHoBaHbI Ha Ha0oOpe MapaMeTPOB HEUTPOHHBIX PE30HAHCOB, PEKOMEHIOBAaHHBIX
Myrabrxabom u ap. [§1M]. B JENDL-3.3 3t napameTpsl MpeacTaBICHbl HETIOCPEACTBEHHO B
cekmmu MF=2 ¢ BepxHell TpaHunei pe3oHaHCHOW oOmactu 210 k3B wu pagmycom
noTeHIMaIbHOTO paccesHust Ry = 5.098 ¢epmu, Torma kak B ENDF/B-VI cexuuu MF=2
OTpaHUYMBaETCA 00JacThi0 SHEpruil 10 1 k3B M COmepKHUT TOJIBKO pagnyc MOTCHIMAIBHOTO
paccesHus Ry = 3.2753 ¢epmu. HellrpoHHbIe ceueHUs], BRIYMCICHHBIC HA OCHOBE PE30HAHCHBIX



napamerpoB B mpubmmxennn MLBW, B omenke ENDF/B-VI  (Release<5) nanbl
HENOCPEACTBEHHO B cekiun MF=3.

Hogrrit ananmu3 mapameTpoB HeWTpoHHBIX pe3oHaHcoB st JEFF-3.0 u Gonee mo3muux
Bepcuit ENDF/B-VI (Release=6) Obi1 Boimoanen B ORNL Jleppuenom u ap. B pamkax R-
MaTpUYHOrO Mnoaxona Ha ocHoBe nporpammbl SAMMY [98L]. Ilapamerpsl pa3pelIeHHBIX
pe30HaHCOB OBLIM ompezeneHs! B 001acTu sHepruii 10 850 k3B 1 ucmonb30BaHO MpeICTaBIeHHE
CIMHA KaHAJOB, pa3/essollee yrioBble MOMEHTHI J, 00pa3oBaHHbIE HEHTPOHAMU C YIJIOBBIMU
MoMeHTamMu s=l +/- /2. B aHanu3 ObUIH BKITIOUEHBI CIIEIYIOINE SKCIICPUMEHTAIbHbIC JaHHbIC:

1) PesynpraThl aByx wusMmepenuidd mnponyckanus Ha ORELA B amana3zone sHepruit
HeliTpoHoB oT 0.5 3B mo 400 k3B ¢ 80 M mponeTHo# 6a30if u TonmwmHOM 06pasmnoB 0.01892 u
0.1513 aTtom/6apH [99G].

2) PesynbTaThl JBYX HM3MEpeHHMH mpomyckaHus Ha cnektpomerpe Geel B amamasone
suepruii ot 200 mo 850 k3B ¢ 400 m mposetHo#t 6a3zoi m TommuHON 00paszioB 0.05334 wu
0.01920 atom/GapH [94R].

3) Hannsie n3mepenuit mpomyckanus Ha ORELA B quanazone snepruii 200 go 850 k3B ¢
47 m nposeTHoOM 6a30i U TonmMHOM 00pa3uoB 0.7639 atom/6GapH [72P].

4) [lanHble u3MepeHMi cedeHuil 3axBara HeHTpoHOB HAa ORELA B nuana3one sHepruit
HelTpoHoB oT 100 3B m0 670 k3B ¢ 40 M mponeTHON 6a30ii 1 TommmHON 00pa3noB 0.01892 u
0.1513 arom/6apH [99G].

5) JlaHHbIE O NOJHOM CEYEHHM, CEYEHMM PacCEsiHMsI U 3aXBaTa TEIUIOBBIX HEUTPOHOB,
UMEIOIIMECS B JIUTEPATYpeE.

Huxe mnpuBeeHo comocTaBlieHHE ceueHus Aisl TemoBbix HeWTpoHoB (0.0253 3B),
MOJTyYEHHBIX B JAHHOM aHanu3e u npeasinymeii ENDF/B-VI.5 onenke:

Mug81l JENDL-3.3 ENDF/B-VI.5 ORNL
Total 1.644 = .004 b 1.645 b 1.60 b 1.68 b
Elastic 1.413 = .001 b 1.414 b 1.37 b 1.45 b
Capture 0.231 = .003 b 0.231 b 0.232 b 0.233 b
Res. Int. 0.17 = .07 b 0.123 b 0.134 b 0.131 b

B cnenyromieii Tabiuie nmpeacTaBiIeHO CPaBHEHUE CPEIHUX MOJHBIX CEYCHUH U CEYCHUN
3axBara HeUTpoHOB miis npeasiayiieii ENDF/B-VI.5 u HOBO# OlleHKH (BBIYHCIICHHS TTPOBEICHBI

¢ nporpammoi NJOY):
Energy (keV) Total (b) Capture (b)
ENDF ORNL ENDF ORNL

1.0e-5 - 1.0e-3 1.417 1.496 6.718e-2 6.753e-2

1.0e-3 - 0.1 1.354 1.428 6.720e-3 6.699%e-3
0.1 - 0.5 1.350 1.408 2.718e-3 2.173e-3
0.5 - 1.0 1.349 1.381 1.985e-3 1.216e-3
1.0 - 100.0 5.385 5.228 4.376e-3 3.370e-3
100.0 - 200.0 5.286 5.814 1.994e-3 1.376e-3
200.0 - 500.0 3.925 4.130 8.734e-4 6.180e-4
500.0 - 800.0 3.912 4.003 8.585e-4 3.093e-4

[TapameTpsl pa3pelieHHbIX HEUTPOHHBIX pE30HaHCOB, nosydeHHble B ORNL, BKiIto4YeHbI B
onenky JEFF-3.0 (=JEFF-3.1), torna kak B ortenke ENDF/B-VI npencraBieHbl TOJBKO ceUeHUS,
BOCCTAHOBJIEHHBIE JJII OTHX [apaMEeTpOB M BKJIIOYEHHble B cekuuto MF=3. Paauyc
noTeHIanbHoro paccesaus B onieHke JEFF-3.0 npunsrt paBabiM 4.3226 dhm.



2.2 CraTucTHyecKHe XapaKTepUCTHKH pa3pelieHHbIX Pe30HAHCOB.

Ha puc. 1 npencraBineHa sHepreTuyeckas 3aBUCUMOCTb YHCIA S- U P-PE30HAHCOB,
BmoyeHHbIX B oueHku JENDL-3.3 u JEFF-3.0, a Takxke sHepreTuueckue 3aBUCUMOCTH
KyYMYJISITUBHBIX CYMM IPUBEJCHHBIX HEHUTPOHHBIX IIMPUH pe30HaHCOB OTUETIMBO BUIEH
3HAUYMUTENIbHBIN TPOIMYCK p-pe3oHaHcoB B oimeHke JENDL-3.3 yxe mpu Q0CTaTOYHO HHU3KHUX
sHeprusix (< 200 x3B) u, mo-BUAMMOMY, 3aBBIIICHHbIE 3HAYCHHUS HEHUTPOHHBIX MIUPHH P-
pezonancoB npu sHeprusx Beime 300 k3B. B JEFF-3.0 nuneiiHoMy ydacTKy HapacTarouieiu
CYMMBI S-PE30HAHCOB COOTBETCTBYET CpEIHEE pacCcTOsSHUE MEXIy pe3oHaHcamu Dy=(60 + 7)
KB, u ans p-pesonancoB — D;=(24 + 3) x»B. AHanoruuHeiM 00pa3oM aJisi HEUTPOHHBIX
CHIIOBBIX (yHKIMH moxyanM So = (2.4 +0.4) 10*u S, = (1.5+0.3) 10™

Cnenyer otMeTuTh, uto B aHanu3ze ORNL, BkimtoueHHom B JEFF-3.0, onpenenensl Takxe
napametpsl uia 22 d-pe3onaHcos, Torjaa kak B JENDL-3.3 takux pe3oHaHCOB ObLIO TOJIBKO /IBA.
AHanmu3 KyMyJSTHUBHBIX CyMM 4YHCJa PE30HAHCOB M IPUBEIACHHBIX HEUTPOHHBIX IIMPHUH
cootBerctByer D,=(30 £ 6) 3B u S, = (2.3 £ 0.8) 10®, HO CTaTHCTHYCCKMH aHAIN3
pactpenenenusi [loprepa-Tomaca mist d-pe3oHaHCOB yKas3bIBaeT Ha CYIIECTBEHHBIH BKIIAJ
cnalbbIX PE30HAHCOB, KOTOpBIE cienoBaio Obl oTHecTh K f-BomHe. C Jpyroil CTOpPOHBI,
NOJly4eHHOE 3HaueHue D, mpencTaBiseTcsl CIMIIKOM OOJIBIIUM 10 OTHOUEeHHio K D; u
yKa3blBaeT Ha MPHUMEPHO ABYKPATHBIM mpomyck d-pe3oHaHcoB. [loaTomy HeompeaeneHHOCTH
aHaJIM3a CpEeAHUX HapaMeTpoB d-pe30HAHCOB, MO-BUIUMOMY, OKa3bIBAIOTCS 3HAUUTEIBHO
OOJBIIMMHU, YEM MIPUBEACHHBIC BBIIIE CTATUCTHYECKHE MOTPEITHOCTH.
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Pucynok 1. DHepreTuueckas 3aBUCUMOCTb YHCIIa PE30HAHCOB U KyMYJISTUBHON CYMMBI
MIPUBEICHHBIX HEUTPOHHBIX MIMPHUH B orleHKax B orieHkax JENDL-3.3 u ENDF/B-VI (JEFF-3.0)

Tak kak HM OJHA M3 UMEIOIIUXCS OIICHOK HE COIEPKUT OOJACTH HEpa3pEIICHHBIX
PE30HAHCOB, TO PACCMOTPEHHBIE CPEIHHUE MMAPAMETPhl PE30HAHCOB MPEACTABIISIIOT, B OCHOBHOM,
00111eTI03HaBaTEIbHBIA UHTEPEC, HO HE BIUSAIOT HAa OLIEHKH OCHOBHBIX HEUTPOHHBIX CEUCHUH.

Ha puc. 2 omeHkM NOTHBIX HEUTPOHHBIX CEUEHUN B OOJIACTH pa3pelICHHBIX PE30HAHCOB
MPUBEACHB B CPAaBHEHHH C HMEIOIIUMUCA SKCIEPUMEHTAIBHBIMU JaHHbIMH. Bce oneHku



XOpOILIO COIIACYIOTCS C IKCHEPUMEHTAIbHBIMU JIAHHBIMHU, M HE3HAUMTEIbHBIE Pa3HOIJIACHUS
OLICHOK BO3HMKAIOT JINIIb B MUHUMYMax MEXIy pe3oHaHcamu. Ha puc. 2 He npuBeeHbl JaHHbIE
HauboJsee eTalbHbIX U3MEPEHUN MOJHBIX CEYEHUH B 00JAacTU SHEPruil HEHTpoHOB BhIle 250
k3B [94R]. B 3TuX n3MepeHusx NoaydeHo CTOIb OOJIBIIOE YUCIO TOYEK, YTO OHM MPAKTUUYECKU
MOJIHOCTHIO MEPEKPHIBAIOT BCE Mpeaplayline usmepernus. CpaBHEHHE OLIEHOK C 3TUMU JaHHBIMU
nokazaHo Ha puc. 3. Tak kak gaHHele [94R] HeENOCpPEACTBEHHO MCHOJb30BAINCH IpPHU
OIpE/IeNIEHUU TapaMeTPOB pa3pelICHHBIX HEUTPOHHBIX PE30HAHCOB, TO XOPOILEE COIJIacue ¢
Humu oneHok ENDF/B-VI u JEFF-3.0 sBnsercs BnoiHe 3akoHoMepHBIM. Onenka JENDL-3.3
Bhle 210 k3B npoBeneHa HEMOCPEICTBEHHO MO YCPEIHEHHBIM 3KCIIEPUMEHTAIBHBIM JJaHHBIM U
npakTuuecku He otaudaercs or ENDF/B-VIL

Ha puc. 4 noka3aHo cpaBHEHHE OIIEHOK CEUYEHMI YNPYroro paccesiHus HEHTPOHOB B

00J1aCTH pa3pelIeHHbIX PE30HAHCOB. DKCIIEPUMEHTANIbHbIE JTaHHbIE 00 MHTErpaJIbHbIX CEUYEHUSIX
YOPYIOro paccesHus IMOIYyYeHbl JIMIIb B SKCIEPUMEHTAX C IUIOXMM pa3pelleHueM, U OHU He
HO3BOJISIOT YTO-JIMOO YTOUYHHUTH B TapaMeTpax pa3pelieHHbIX PE30HAHCOB.
Ha puc. 5 noka3aHbl OLEHKHM CEYEHMH paJMallMOHHOIO 3axBaTa HEHUTPOHOB B oO0nacTu
pa3pelIeHHBIX PE30HAHCOB B CPABHEHUH C MMEIOIIMMHUCA IKCIEPUMEHTAIbHBIMU JaHHBIMU. Kak
U Ul YIPYTOro paccesiHusl, JaHHbIE M0 paJiMalliOHHOMY 3aXBaTy MOJIYYEHbI B SKCIIEPUMEHTAX C
IUIOXUM pa3pelieHueM, M OHM He JaloT JONOJHHUTEIbHOH HH(POpPMAaLUU U1 aHalIu3a
apaMeTpPOB pa3peIICHHBIX PE30HAHCOB.

[IpoBeneHHBbIN aHaNKM3 MOKa3aji, 4YTO 00J1aCTh pPa3pelleHHbIX pe30HaHcoB a0 850 k3B
HauOoJiee moaHO mnpeacraBieHa B ouneHke JEFF-3.0 (=JEFF-3.1). Orimuns 0T OLEHOK
ENDF/B-VI u JENDL-3.3 nis noJHbBIX HEATPOHHBIX CeYeHHWH W CeYeHUil ynpyroro
paccesiHUsl CPABHHUTEJBHO HEBEJMKH, HO /Js Ce4YeHHMil paJMallMOHHOrO 3axBaTa B
NMPOMEKYTKAX MeKAy Pe30HAHCAMHM OHU BecbMa 3HaunTeabHbl. Tak kak onenka JEFF-3.0
MOJIy4eHA HAa OCHOBe Ham0oJiee NMO3JHMX JKCIEPHMEHTAJIBHBIX JaHHBIX, TO ee cJeayer
NPHU3HATH NPeANOYTHTEIbHOM.

Cnenyer eme pa3 orMmeTuTh, uTto Tonbko B oueHke JEFF-3.0 (JEFF-3.1) oGmacts
pa3penieHHbIx pe3oHaHcoB mpoctupaercs 10 850 k»3B. B JENDL-3.3 BepxHss rpanuia
pa3peuieHHbIX pe3oHaHcoB npuHsATa paBHoi 210 k3B u B ENDF/B-VI npunsita rpanuna 1 k3B,
T.€. BCE PE30HAHCHI IIPEJCTABICHBI HEMTOCPEACTBEHHO B JHEPreTUYECKON 3aBUCUMOCTH CECYCHUN
(MF=3). Pa3znuuue npencTtaBieHUN HE OYEHb CWJIBHO OTPa)KaeTCs Ha IIOJHBIX HEHTPOHHBIX
cedeHUAX (puc. 3) U CEUCHHSAX YIPYroro paccesHus (puc. 4), HO IJIs1 CEYCHUN PaTUAIIMOHHOTO
3axBaTa HEMTPOHOB pPa3IMUMUs OKa3bIBAIOTCS 3HAYUTEIBHBIMHU (pHC. 5).
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Pucynok 3. DkcniepuMeHTanbHbIe JaHHbIE paboThl [94R ]
B 00J1aCTH dHEPTUi HEUTPOHOB 10 850 K3B B CpaBHEHHH C OIICHKAMH
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Pucynoxk 4. CpaBHEHUE OILIEHOK YIPYTroro paccessHusi HEUTPOHOB
B 00J1aCTH pa3peleHHbIX PE30HAHCOB
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PucyHok 5. DkcnepyuMeHTaabHbIE JAHHBIE O CEUEHUSAX pPaJUallMOHHOIO 3aXBaTa HEUTPOHOB
B 00JIaCTH pa3pelIeHHbIX PE30HAHCOB B CPABHEHUU C PA3JINYHBIMU OLIEHKAMU



3. HeifTpoHHbIe 1aHHBIe BHe pe30HaHcHOM o01actu (MF=3, 4, 5, 6)
3.1. IToaHOE ceueHne

Bue pesonancHoii obmactu omenka JEFF-3.0 (JEFF-3.1) mist BceX cedeHUWi IEIMKOM
B3saTa u3 ENDF/B-VI, mostomy mnpu nanpHeilIeM CpaBHEHUH C OSKCIEPUMEHTAIbHBIMU
JAHHBIMH OYIyT pacCMaTpHUBAThHCs TOJNBKO He3aBucuMble onieHkn JENDL-3.3 u ENDF/B-VI.
Pe3oHaHcHas cTpyKTypa NOJHBIX HEWTPOHHBIX CEUEHMH COXpaHseTCs M BbIIIE OO0JIACTH
pa3pelieHHbIX PE30HaHCOB BIUIOTH 10 3Hepruu ~ 10 M»sB. Ha puc. 6 um 7 mnokazana
COBOKYITHOCTh MMEIOIIMXCS DKCIEPUMEHTAJIbHBIX JAHHBIX B CPaBHEHHMH C OLEHKaMu. Bce
OLICHKM IIOJIyYE€Hbl HEMOCPEACTBEHHBIM YCPEIHEHUEM SKCIEPUMEHTAJIBHBIX JAHHBIX, U
pasHoIJIacHsl MEX/1y OLEHKaMH NMPEeHeOpeXHMO Mallbl BO BCEM JMala30He HEPruil HEWTPOHOB
Boeiie 850 k3B. /lannbie u3mepenuit [94], BHIOJHEHHBIX ¢ 00Jiee BHICOKUM Pa3pelIeHHEM, YeM
OpeAblAyIIie U3MEPEeHUs, JIEMOHCTPUPYIOT OoJyiee CHIIbHBIE pe30HAHCHBIE A(PQEKTh, 4YeM
YUUTBIBaEMbIE B OIEHKaX (pHUC. 7), HO NETalbHOE BOCIPOM3BEACHUE HAOIIOJAEMBIX CTPYKTYP

OCTACTCs MOKa 3a paMKaMH OLICHOK.
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Pucynox 7. OueHKHU MOTHBIX HEUTPOHHBIX CEUCHHI *"Al BHe pEe30HaHCHOM 00J1acTh
B CPaBHEHHH C JaHHBIMU paOboTh [94R]



3.2. Ynpyroe paccesinue 4 yrJjoBble pacnpee/ieHusi HEHTPOHOB

Bo Bcex oleHKax ceyeHHe yHnpyroro paccestHus, 0ObIYHO, ONpeseNnseTcs Kak pa3HOCTh
MIOJIHOTO CEYEHUS M CyMMBI BCEX OCTalbHBIX OLIEHEHHbIX ceueHuil. Ha puc. 8 mokaszano
CPaBHEHHME PA3JIMYHBIX OLIEHOK YIPYIOrOo pacCesHUS C SKCIEPUMEHTAIBHBIMH JaHHbIMHU. B
LIEJIOM, BCSI COBOKYIHOCTH 3KCHEPHUMEHTAJIbHBIX JaHHBIX XOPOILO COIJIACYeTCs C OLEHKAMH,
MEXJY KOTOPbIMM HET CYLIECTBEHHBIX pasHorjacuil. Cienyer OTMETUThb, YTO OOJBIIMHCTBO
U3MEPEHUIl YIpPYroro paccestHus HEHTPOHOB OBUIO BBIMOJHEHO CO CPaBHUTEIBHO HU3KHM
SHEPreTUYECKUM pa3pelICHHEM; B TAaKMX [AHHBIX HE IPOSBIIAECTCS PE30HAHCHAs CTPYKTypa
CCYCHHUM.

Ha neiitpoHHOM cniekTpomerpe ['miisi ObUIM BBINOJIHEHBI U3MEPEHUS CEYEHUH YNpYyroro
paccesHusI B AuamnazoHe SHepruil HeMTpoHoB oT 0.26 1o 2.0 M»B 115 nsiTH yIJIOB B YCIOBHUSX
xopowero paspemenus [97K], cpaBHMMOro ¢ pas3pelieHUEM B PAacCMOTPEHHBIX BBIILE
M3MEPEHUSIX MMOJIHBIX HEUTPOHHBIX CEYEHUM. DTH JaHHBIE TIOKa3aHbl st JByX yriuos 40° u 120°
Ha puc. 9 B CpaBHEHHMHM C olleHKaMu. OIIEHKH JOCTaTOYHO XOPOILIO BOCIPOU3BOJIAT KakK OOLIYIO
AQHU3OTPONUIO PACCESIHUSI HEMTPOHOB, TaK W HAOJIOJAEMYIO0 PE30HAHCHYIO CTPYKTYpYy CEUEHUM
paccessHusl oA pa3nuuHbiMH yriamu. [lpu stom omenka ENDF/B-VI nyume onuceiBaer
ceueHMs Uil OOpaTHBIX YIJIOB TPHU JHEPrUsX HEUTpoHOB Bhimie 1 MdB. DT0 00ycrnoBieHo,
[JIaBHBIM 00pa3oM, 0ojiee JeTaabHBIM MPECTaBICHUEM YTJIOBBIX paclpelielleHuil HeUTpOHOB
(MF=4, MT=2) B onieake ENDF/B-VI no cpaBHeHmto ¢ aHasoru4noi cexuueit JENDL-3.3.

Jlnst sHepruii HEUTPOHOB BhIlIEe 2 M3B OLIEHKH YTIOBBIX pacnpenesieHuid CyleCTBEHHO
He oTinnyaroTes. Ha puc. 9-12 noka3aHa JuIllb 4acTh UMEIOLIUXCS SKCIEPUMEHTAIBHBIX TaHHBIX
JUIs HamOoJiee XapaKTepHBIX SHEPIUi HaJleTaloIlUX HEWTpPOHOB. OTOOpaHbBl SHEPrUM, VIS
KOTOPBIX MMEIOTCSI PE3yJIbTaThl HECKOJIBKUX HE3aBUCHMBIX H3MepeHHil. OLEeHKH J0CTaTOYHO
XOpOILIO BOCIPOU3BOJAT OCHOBHBIE 3aKOHOMEPHOCTH MU3MEHEHMS YIJIOBBIX paclpeAciieHuil npu
YBEIMUEHUN 3HEPIMHM HEUTPOHOB, M PACXOXKJIEHHUS OLIEHOK C SKCIIEPUMEHTOM OKa3bIBAIOTCS

IMPUMCEPHO TAKHMMHU K€, KaK pa3HOIJIaCuAa SKCIICPUMCHTAJIBHBIX JaHHBIX.
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Pucynok 8. OueHku ceuyeHuii ynpyroro paccestHis HeMTpoHOB
B CPAaBHEHMHU C IKCIIEPUMEHTAIbHBIMU JAHHBIMU
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Pucynox 9. DxcniepuMenTanbhble JaHHbe [97K] 0 ceueHnsIX ynpyroro paccessHusi HEUTPOHOB
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Pucynok 10. DkcriepuMeHTaIbHbIE JTaHHBIE 00 YTII0BOM paclpeleleHul
YIPYTO paccessHHbIX HEUTPOHOB ¢ 3Hepruei 3.5 MaB B cpaBHEeHUU OLIEHKaMU
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Pucynok 11. DxkcriepuMeHTabHbIE JaHHBIE 00 YITIOBOM paclpeieeHUU YIIPYTro pacCesTHHBIX

i (bisn

HEUTPOHOB ¢ 3Heprueit 7.0 MsB B cpaBHEHUHN OLIEHKaMHU
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Pucynox 12. DxcriepuMeHTanbHbIE TaHHBIE 00 YTIIOBOM PACTIPECICHUH YIIPYTO PACCESTHHBIX

HEUTPOHOB ¢ 3Heprueit 13.9 M»B B cpaBHeHHH OLIEHKaMU
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Pucynok 13. DxcniepuMeHTalbHbIE TaHHBIE 00 YITIOBOM paclpeieeHU YIIPYTro pacCesTHHBIX

HEUTPOHOB ¢ 3Heprueit 20 MaB B cpaBHEHNH OLIEHKaMH



3.3. CeyeHue paiMaliiOHHOI0 32XBaTa HEITPOHOB

OKCIIEpUMEHTANIBHBIE JJaHHBIE [0 CEUEHUIO PAJUAlMOHHOTO 3axBaTa HEWTPOHOB B
nuana3zoHe sHepruil Boie 1 MsB BecbMa mpotuBopeuuBsl (puc. 14). B paHHUX u3MepeHMsIX
[53H] ObuM mody4eHbl OY€Hb HU3KHE 3HAUYEHUS CEYCHMH 3axBaTa HEWTPOHOB B 00JIACTH
srepruii ot 1 10 3 M»aB, u ouenku JENDL-3.1 u ENDF/B-V opuenTnpoBanuch Ha 3TH JaHHEIE.
OpnHako, B 60siee MO3AHUX U3MEPEHUSX IJIs SHEpruil HeHTpoHOB 3 — 5 M3B OblH nony4eHsl Ha
nopsiiok Oonee Bbicokue 3HaueHus cedeHuit [62C, 67P, 68C]. Xots pasHoriacus B JaHHBIX
[62C, 67P, 68C], Takke Kak B pe3yJbTaTaX U3MEPEHUN AJI1 HEUTPOHOB C 3Hepruen ~14 M»aB,
ocTaloTcsi BechMa 3HaunmTenbHbIMU, oneHkn JENDL-3.3 m ENDF/B-VI opuenTHpyroTcs Ha
yCpeIHEHHbIE 3HauUeHus NaHHbIX [62C, 67P, 68C].

OneHKN MOJIy4eHbl HAa OCHOBE CTaHIAPTHBIX ONTHKO-CTATUCTHMYECKHUX PACUETOB, M MX
pasHoryacusi B 00JacTi sHeprui Boime 3 MsB 00yciioBiieHO pa3nuyHbIME NPUOIMKEHUSIMH B
ONMCAaHWU KOHKYPEHIUU paJMallMOHHbIX U HEMTPOHHBIX IIMPUH Ha HayajJbHBIX dTamax Kackajaa
ramMa-nepexosioB. B obnactu sHepruii Beime 8-10 MsB Bo Bcex olieHKax paccMaTpuBaeTCs
MEXaHMU3M IPSMOr0-KOJUIEKTUBHOIO 3aXxBaTa HEUTPOHOB, HO MPUOJIMKEHNUS, PUBJIEKAaEMble AJIs
€ro OIMCaHUs, pa3iIMyaroTcs BecbMa 3HAauMTeNnbHO. Cienyer, OIHAaKO, OTMETHTh, YTO BBUAY
MaJIo¥ BEJIMYMHBI CEYEHUS 3aXBaTa HEUTPOHOB C YHEPrusiMU Bellle 1 MaB, pa3Hornacus oneHok
B 00JaCTH BBICOKMX SHEpPrHil HE OKa3blBaeT CKOJIb-JIMOO 3aMETHOrO BIIMSHHUS Ha pacueThl
XapaKTEPUCTHK SAJIEPHBIX PEAKTOPOB.
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Pucynok 14. OnieHku cedeHnid paualiMOHHOTO 3aXBaTa HEUTPOHOB HA 2TAl
BHC pe3OHaHCHOI>'I 06HaCTI/I B CpaBHeHI/II/I C BKCHepI/IMeHTaHLHLIMI/I JAaHHBIMU

3.4 Heynpyroe paccesiHue HeiTPOHOB
Bce oneHku ceueHMil HEYNpYyroro paccesiHus HEUTPOHOB OMUPAIOTCS HAa CTaHAAPTHBIC

ONTHUKO-CTaTUCTUYICCKUC PACUCTBI W Pa3HOIIaCUA OLICHOK OGyCJIOBJIGHO, T'JITaBHBIM O6p3_30M,
pasiiniusMU MapaMETPOB OINITHYCCKOTO MMOTCHIIKMAaJA, NCIIOJIB3YEMOI'0 B pacycTax.



Hmxe npuBeneHsl CXeMbl HHU3KOJEKALIUX YpPOBHEU 7TAl HCIIOJIB3yEMbIC B OLICHKAX
JENDL-3.3 u ENDF/B-VI:

JENDL-3.3 ENDF/B-VI
e JHepIuda J 7 SHepTUA J 7
MsB MsB
g.s. 0.0 5/2 + 0.0 5/2 +
1. 0.8438 1/2 + 0.84375 1/2 +
2. 1.0145 3/2 + 1.01445 3/2 +
3. 2.2100 7/2 + 2.2111 7/2 +
4. 2.7340 5/2 + 2.7348 5/2 +
5. 2.9814 3/2 + 2.9811 3/2 +
6. 3.0040 9/2 + 3.0040 9/2 +
7. 3.6780 1/2 + 3.6781 1/2 +
8. 3.9560 5/2 + 3.9568 5/2 +
9. 4.0540 3/2 - 4.0543 3/2 -
10. 4.4090 5/2 + 4.4100 5/2 +
11. 4.5103 11/2 + 4.5103 11/2 +
12. 4.5800 7/2 + 4.5800 7/2 +
13. 4.8120 5/2 + 4.8117 5/2 +
14. 5.1550 3/2 - 5.1563 3/2 -
15. 5.2460 5/2 + 5.2482 5/2 +
l6. 5.4199 5/2 + 5.4199 9/2 +
17. 5.4330 9/2 + 5.4328 7/2 -
18. 5.6000 Contin. 5.4384 5/2 -
19 5.4998 11/2 +
20 5.5507 5/2 -
21 5.6670 9/2 +
22 5.7513 1/2 +
23 5.8268 3/2 -
24 5.9596 /2 -
25 6.0800 3/2 +
26 6.1154 5/2 +
27 6.1592 3/2 -
28 6.2870 7/2 +
29 6.4640 5/2 +
30 6.4773 7/2 -
31 6.5118 9/2 -
32 6.5330 7/2 +
33 6.6053 3/2 -
34 6.6515 5/2 -
35 6.7130 9/2 +
36 6.7650 5/2 +
37 6.7754 3/2 -
38 6.8142 1/2 +
39 6.8200 3/2 +
40 6.8200 Contin.

B omenke ENDF/B-VI yureno 3HauuTenbHO Oosbmie ypoBuel, yem B JENDL-3.3.
Opnako, pas3nuyve B YUCIE JUCKPETHBIX YPOBHEH M COOTBETCTBYIOIIMX TI'paHHUIAX
HENPEPBHIBHOTO CHEKTPA HE BIMSET CKOJb-IMOO 3aMETHBIM 00pa3oM Ha pe3ysbTaThl pacueToB
MHTETPAJIBHBIX CEYEHUI U CIEKTPOB HEYIPYro paccessHHbIX HenTpoHOB. Ha puc. 15 ounenkn
WHTEIPAJIBHOTO CEYEHHsT HEYNPYIroro pacCcesHUs HEWTPOHOB IIOKa3aHbl B CPABHEHUU C
MMEIOLIMMUCS SKCIIEPUMEHTAIBHBIMU JTaHHBIMU. Bce sKcneprMeHTaabHblE AAHHBIE MOTYYEHBI
IIyTEM M3MEPEHUs BBIXOJOB TIaMMa-Iy4yeHd, COIYTCTBYIOIIUX HEYNPYIOMY PpPACCESHUIO
HEUTPOHOB, M MOTPEIIHOCTH TAaKOH METOIMKH, CBSI3aHHbIE C JEMN(POBKOI CHEKTpa ramma-
Jay4yell mpu BO30YXKIEHMHM MHOTHUX YpOBHEH, J0ocTaroyHo Benuku. [loaTomy pacxoxaeHue



OLICHOK C AKCIIEPUMEHTAJIbHBIMU JTaHHBIMM BBIILIE SHEPTUN HEUTPOHOB ~ 3 M»B, nmo-sunumomy,
ciefyeT OTHeCTH K morpemHocTsM u3Mmepenuil. Cornacue oueHok ENDF/B-VI u JENDL-3.3
JIOCTAaTOYHO XOPOIIIEe BO BCEM JHMANa30HE YHEPTrUil HEUTPOHOB, UCKIIIOYAs y4acToOK OT 5.5 10 8
M5B, rne B onenke JENDL-3.3 mposiBisieTcss JOKaldbHOE BO3pacTaHUE ceuyeHus. Takoe
MIOBE/ICHUE CEYEHHs OOYCIOBIEHO, CKOpEe BCEro, MOTPELIHOCTIMU  MOJAEIUPOBAHUS
HENpepbIBHOTO criekTpa, U oreHka ENDF/B-VI B 3T0i1 061acTu KaXkeTcst MpeArnouTUTEIbHOM.

JUis yraoBbIX pachlperesieHul paccesHHbIX HEMTPOHOB 00€ OLIEHKH YUMUTBHIBAIOT BKJIAJ
OpSIMBIX M NPEIPaBHOBECHBIX MPOLECCOB, KOTOPbIE MPUBOAUT K TIOBBILIEHHOMY BBIXOAY
HEHUTPOHOB Ul NEPEJHUX YIJIOB, U ACCUMETPUs YTJIOBBIX PACHPEICICHUN YBEIWYUBACTCS C
pOCTOM  DHEPIrUM HAJIETAIOIMX HEUTpoHOB. OLEHKM ONMpAKOTCi Ha COBPEMEHHbBIE
TEOPETHYECKUE MOJEIM M CUCTEMAaTUKH aCCUMETPUU YIVIOBBIX PACIPEACICHUN HEUTPOHOB IS
Onu3nexamux saep, HO MPSAMBIX OSKCIEPUMEHTANBHBIX JAaHHBIX N0 AudQepeHuanbHbIM
CEUYEHHMSIM HEYIPYTOro pacCessHUsI HEUTPOHOB JUIS Al Her.
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Pucynok 15. O11eHKM MHTErpaibHOTO CEYEHHSI HEYIIPYTOro pacCcesiHusl HEUTPOHOB Ha N
B CPAaBHCHUH C OKCIICPUMCHTAJIbHBIMH JaHHBIMU

3.5. Peakuusa n,2n (MT=16):

DOKCnepyUMEHTaIbHbIE JAaHHBIE O CEUYeHMHM peakuuu (n,2n) MOKa3aHbl Ha puc. 16
COBMECTHO C COOTBETCTBYIOIIMMHU oOleHKamu. QOueBnaHo, 4to onenka JENDL-3.3
opueHTHpoBanach Ha ganHble pador [88I, 961I], Torna kak ENDF/B-VI — Ha nmaunsie [99F].
[Tocnennune m3mepenns [01S] UMEOT CTONH OOJBIIYIO MOTPENTHOCTh, YTO MX BPSAJ JIU MOKHO
UCIIONB30BATh JIJIsl TIPEANIOYTCHHsI KaKOW-THO0 U3 OLIEHOK. B menom, o/lHaKo, ceueHUe peakiuu
(n,2n) CpaBHUTENBHO HEBEIMKO, W 3HAYUTENbHBIE pA3HOTJAcHsl €ro OLEHOK He OYeHb
CYIIECTBEHHBI IS OOJBIIMHCTBA MPAKTUYECKUX MpuioxkeHuid. CHEKTpel U YIJIOBBIC
pacnpeneneHns HEHTPOHOB B 00EUX OIEHKaX MPeACTaBICHbl KaK JABaKIbl quddepeHnnaabHbIe
ceyeHus: B cekuuu MF=6, u B HMX y4YT€H NOBBILIECHHBIN BBIXOJ HEUTPOHOB MOJI MEPEIHUMU
yriamMu, 00yCIOBICHHBINA IPEIPAaBHOBECHBIMH MPOIIECCAMHU.
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Puc. 16. DxcniepuMeHTaIbHbIE TaHHBIE O CEUEHUN PEAKLIUU 27Al(n,2n) B CPaBHEHHUU C OILICHKaMHU
3.6. Peaknuu (n,na), (n,np), (n,nd) u (n,nt) u (MT=22, 28, 31 u 45):

B OonbmmHCTBE ciy4aeB AJsl MOAOOHBIX PeaKIMii HET HaJeKHBIX dKCIEPUMEHTAIbHBIX
JMAHHBIX, W WX OIECHKa OOBIYHO ONUpPAeTCsi Ha ONTHKO-CTAaTUCTUYECKHE PACUETHI
cooTBeTcTBymOImUX ceueHuil. Ha puc. 17 mokazansl ouenku JENDL-3.3 u ENDF/B-VI mns
peaxmn >’ Al(n,na) u Ha prc. 18 ams peaxumn > Al(n,np). Bee OleHKN OCHOBaHBI Ha pacueTax
no mporpamme GNASH, u pasHoriacus OIeHOK OOYCIOBICHBI Pa3IUYHEM HCIOIb3YEMbIX
IapaMeTpoOB TEOPETHYECKUX Moneinel. [lomydeHHble cedeHHs] CPaBHUMBI C CEYEHUEM DPEAKLUU
(n,2n), U 3TO OMpPAaBIBIBACT WHTEPEC K TAKUM pEaKUUsAM. DKCIEPUMEHTAIbHbIC AAHHBIC IS
peakuuu 27Al(n,np) CUJIBHO TPOTHUBOpEYAT pe3yJibTaTaM pacyeToB, HO COIUIACHO
O0LIETTPUHATOMY MHEHHIO, 3TH MIPOTUBOPEYUS 00yCIIOBJICHBI HEJ0CTaTKaMu
AKCIEPUMEHTAIbHBIX JaHHBIX. OueBHUIHA HEOOXOIMMOCTH IIPOBEJEHUS Ooyiee HaAEKHBIX
U3MEPEHUI ceueHHs 00erX PEeaKIIHii.
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Pucynok 17. Ouenku cedeHuil peakuuu 27Al(n,n(x)

20
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Pucynok 18. Onenku cedenuit peakmun >’ Al(n,np) B cpaBHEHHN
C 3KCIIEPUMEHTAIbHBIMU JIaHHBIMHU.

Peakuuu (n,nd) u(n,nt) Tak:ke OLIEHUBAIOTCS TOJIBKO Ha OCHOBE TEOPETUUECKHUX PACUETOB,
HO TMOPOTH CTOJb BBICOKHE, YTO MOyYCHHBIC CEUCHUSI OKA3bIBAIOTCS MIPEHEOPEIKUMO MAJTBI JaKe
npu Heprun HeUTpoHoB 20 M»aB. Ouenku ceuenuit 3Tux peakiuii BrodeHsl B ENDF/B-VI, Ho
orcyTcTBY1OT B JENDL-3.3.

CrnekTpbl U YIJOBBIE paCHpelesiCHUs] HEUTPOHOB JJIsI PAacCMAaTPUBAEMbIX PpEaKIUN
MPEJICTaBICHBl KakK NBaxabl nuddepeHnmanbubie cedeHuss B cekun MF=6, u B HHUX ydTeH
TIOBBIIICHHBIN BBIXOJ] HEUTPOHOB IO IEPEAHUMH YTIIaMH, O0YCIIOBICHHBIN NIPEIPaBHOBECHBIMU
npoIeccaMi.

3.7. Peakuuu (n,p), (n,d), (n.t) u (n,0) (MT=103, 104,105 u 107):

Peaximn >’ Al(n,p) 1 *’Al(n,0) MMPOKO HCIONB3YIOTCS JUISL AO3MMETPHH HEHTPOHOB,
IO3TOMY Ui HHUX HMEIOTCsS Oonblie HaOOpbhl IKCHEpUMEHTaNbHBIX JaHHbIX. Ha puc. 19
NOKa3aHbl Pe3yJIbTaThl U3MEPEHUN CEYCHUN peakiuu (n,p) B CPABHEHUH C OlleHKaMu. YToObI He
3arpoMOXJaTh PUCYHOK, HA HEM OIYLIEHbl pe3yJbTaThl W3MEPEHHM, BBINOJHEHHBIX 10 1970
rojia, a TaKXke psja JaHHBIX C MOIPEUIHOCTAMH, npeBbimaromumu 20%. OcHOBHBIE pa3HOIVIACUs
MEXy OIICHKaMU OTHOCATCS K oOsactu 3Hepruii 6 — 12 M»B, u oHu 00yCIOBJICHBI BHIOOPOM
HKCIIEPUMEHTANIbHBIX JTAaHHBIX, MOJI0KEHHBIX B 0CHOBY olieHKH. ENDF/B-VI opuentupoBana Ha
nanable [75S], torma kak B JENDL-3.3 mnpeanmoureHue OTHAaHO pe3ysibTaTaM HEIaBHUX
n3Mepenuii [04S]. OnHako, yunThIBasi BECbMa 3HAUUTEIbHYIO OIPELIHOCTD MOCIEAHNUX JaHHBIX,
BeiOOp JENDL-3.3 He Kaxercs MOCTAaTOYHO OMpaBAaHHBIM. [lo-BUaMMOMY, Hamo WCKaTh
JIOTIOJTHUTEJbHBIE apTyMEHTHI JJIsl BBIOOpa 0oJiee JOCTOBEPHOI OIICHKH.
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Pucynok 19. OxcniepuMeHTalbHBIE JTaHHBIE O CEUYEHUH PEAKLIUU 27Al(n,p)
B CPAaBHEHMH C OLIEHKaMH.

Ha puc. 20 mokazaHo cpaBHEHHE OIEHOK C SKCIEPUMEHTAIBHBIMU JAaHHBIMH IS
peakuuu (n,o). 37€ch HET CYIIECTBEHHBIX PA3HOIIACUH B JAHHBIX U3MEPEHUH, U OLIEHKU XOPOILO
COTJIACYIOTCSI MEXKIY COOOH ¥ € IKCTIEPUMEHTAIEHBIMU JIaHHBIMHU.

Peakius (n,0) Ha aTIOMUHMHU SIBIISI€TCSI OJHUM M3 HEHTPOHHBIX CTaHAapTOB. Benuunna
CEYeHHUs ATOM peakuuu Obula pekoMeHaoBaHa B 1991 r. MexnyHapoaHol pabodeil rpynmnoi no
A0epHbIM cTaHaaptam npu NEA OECD'. B LUTUPOBaHHOW paloTe MpPHUBEICHBI TaKXe
NOrpelHoCcTH ceueHns. CpaBHEHHsI pEKOMEHI0BAaHHOW AECATUIIETHE Ha3a]l OLEHKU C MPUHATON
B JEFF-3.1 nmokassIBaeT, 4TO pa3inuyus MEKIYy HUMHU HE BBIXOAT 3a MPEIEIIbl IOTPEIMIHOCTEN 1
HE HOCAT CUCTEMATUYECKOrO XapaKTepa.
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Puc. 20. DxcniepuMeHTaIbHbIE TaHHBIE O CEUEHUU PEAKIIUU 27A1(1’1,0.) B CPaBHEHHH C OLICHKAMU

Onenku ceuenuit (n,d) u (n,t) peakuuit umerorces Toabko B ENDF/B-VI, u oHu oka3aHbl Ha pHC.
21 u 22 COBMECTHO C SKCIEPUMEHTAJIbHBIMU JIaHHBIMU. OKCIIEPUMEHTAJbHBIC [TaHHBIC HE

' NEANDC-311 “U” (INDC(SEC)-101) Nuclear Data Standard for Nuclear Measurements. Ed. H.Conde. p75



Ka)yTcs JOCTaTOYHO HAJEKHBIMH, HO ceueHHs peakuuil (n,d) u (n,t) cpaBHUTENBHO MaJbl, U
OHH, MO-BUJIUMOMY, IIPEJCTABIISIOT MHTEPEC JIMIIb IS CIIELUAIbHBIX 3a/1a4.
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Puc. 21. OueHku ceueHuit peakiuu “Al(n,d) B CPaBHEHUU C IKCIIEPUMEHTAIbHBIMU TaHHBIMHU
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Puc. 22. OueHku cedeHui peakiuu 27Al(n,t) B CPAaBHEHUH C SKCIIEPUMEHTAILHBIMHA TaHHBIMU
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4. OopazoBanue GpoToHOB

B ¢aiinax JENDL-3.3 u ENDF/B-VI conepuTcsi 10CTaTOYHO TMOJIHbIE OIIEHKH HWHTETPalbHBIX
BBIXOJIOB M CIEKTPOB IaMMa-JIy4eid, COMYTCTBYIOIIMX IPOLECCaM paJdallMOHHOTO 3axBaTa W
HEYIPYTroro B3auMoJIeHCcTBUS HEUTPOHOB C siipoM-muieHbt0. B JENDL-3.3 takas unpopmanus
npencrarieHa B cekmusax MF=12, 13, 14 u 15, Ttorna kak B ENDF/B-VI B ceknusix MF=12, 14 u
15 comepuTcs TONBKO JaHHBIE O TaMMa-lTy4aX, OOYCIOBIIEHHBIX pPaTUAIlIOHHBIM 3aXBaTOM
HEUTPOHOB, a JAHHBIE O MHOKECTBEHHOCTH W CHEKTPAaX TraMma-JIydeid, COMPOBOKIAFOIIUX
HEyNpyrue MpoIEecChl, BKIOUEHbl B cekiuio MF=6. YrnoBeie pacnpeneneHusi BCeX THUIIOB
raMMa-u3JIy4eHus: B 00€Ux OICHKaX MPUHSTHI H30TPOITHBIMH.

HuTerpanbHble BBIXOJBI TaMMa-Tyuyeil n1octatouHo Onm3ku B obOeux oneHkax, Ho ENDF/B-VI
COJIEPXKUT OoJiee ACTAIbHYIO HHPOPMAIIMIO O JUCKPETHBIX TaMMa-TIepexoaax, COMyTCTBYOIINX
pauallMOHHOMY 3aXBaTy U HEYNPYTroMy pacCesHHIO HEHTPOHOB, a Takxke AuddepeHnnanbHbe
OLIGHKH BBIXOJIOB raMMa-JIyuei Juid peakuuii (n,2n), (n,np), (n,na) u Ap.

IlepeyeHb UMTHPOBAHHBIX PAdoOT.

93M I'.H.Mantypos, M.H.Hukonaes, A.M.LluGyns. Cucrema rpynnoBsix konctanT BHAB-93, BAHT,
1993, Bem. 1, c. 59.
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5. Baauaanus oneHeHHbIX JaAHHBIX 110 HHTErpajJbHbIM IKCIICPUMEHTAM.

Jlns Banuaaluy OLEHOK HEHTPOHHBIX JaHHBIX AIFOMHHUS OBLIM IMPOBEACHBI pacdeTsl K¢ A1
psiaa KpUTHYECKHX COOPOK C aTFOMMHUEBBIM OTpakaTeNleM, IIPEICTaBICHHBIX B MEKIYHAPOIHOM
CIIPABOYHMKE MO KpUTHYECKUM H3KcnepumeHTam [04H]. Bbuim paccMOTpEHBI JABE CHUCTEMBI C
KOMIAKTHBIMH METAJUTMYECKUMHU aKTHUBHBIMU 30HAMHU U3 IUTyTOHUS WIH BBICOKOOOOTAIIEHHOTO
ypaHa ¢ aJIIOMUHUEBBIMU OTPAXATEISIMHU, 3 TETEPOTeHHBIX KPpUTHYECKUX cOopok ZPR-9 ¢ ypan-
BOJIL()PAMOBBIM TOIUIMBOM MU 2 reTeporeHHbIXx cOopku ZPR-3 ¢ ypaHOBBIM TOIUIMBOM TaKXke C
TOJICTBIMU ~ JTIOMUHHMEBBIMM OTpaxkaTessiMu. HeEeUTpoHHBIE CHEKTphl B AKTUBHBIX 30HAX
paccMOTPEHHBIX COOPOK MPUBEACHBI B 28-TpyNIIOBOM IPEJICTABICHUH Ha puc. 23.

Pacuetst myisi Bcex cOOpoK TpoBOAMINCH MeTogoM MonTte-Kapiao kak B 299-rpymnmoBom
npubnmxkenuu no nporpaMmme KENO-V, Tak u ¢ JeTaabHBIM ONMHMCAHUEM JHEPreTHYECKOU
3aBUCUMOCTH cedeHuid 1o mnporpamme MOCNP-V. Jlnga Bcex MarepHalioB HCHOJIb30BAIUCH
OIlCHEeHHBIe naHHbie 3 oubnroreku OHJI-2.2. MckimoueHne coCTaBIsUId HEHTPOHHBIC TaHHBIS



JUTSL QTFOMHUHWESI, JJIT KOTOPBIX HCIOJB30BAINCHh JaHHBIE pa3HbIX OWONMHMOTEK. Pe3ynmbTaTsl
pacyeToB Mo OOCHM KCIIOJIb30BABIIMMCS MIPOrpaMMaM COBIAIM B TIpejeiaxX CTaTHCTHYECKOM
norpemrHoctd, He mpesbimaBmeil 0.1%. OTKIOHEHHS OT 3KCIEPUMEHTAIbHBIX 3HAYCHUU
K03 PHUIIMEHTOB pasMHOXKEHUs Ui OeHUMapK-MOJENed PAcCMOTPEHHBIX HSKCIEPUMEHTOB
OKa3aJIMCh TOpa3zio CyIIeCTBEHHEe. Pe3ybTaThl mpecTaBiIeHbl B HUKECIES YOI Tadmuie.

PaC‘-IeTHO-BKCHCpI/IMeHTaJ'H)HI)IC PACXOXKIACHUS 11 KPUTHICCKUX C60pOK C AJIIOMUHHUECBBIM

OTpaKaTeJIEM.
(CIE-1)*100%

ENDF/B-
KputcGopka dken. Morp. JENDL-2.0 VI(7) JEF-2.2 JEFF-3.1 | JENDL-3.3 | ENDF/B-V

PMF09001 |1.0000( 0.0027 | -0.24% | -0.24% | 0.82% | -0.10% | -0.29% | -0.33%
HMF01201 (0.9992| 0.0018 | -0.61% | -0.61% |-0.23% | -0.55% | -0.65% | -0.70%
HMF06001 (0.9955| 0.0024 | 0.96% 0.96% | 2.09% | 0.71% 1.01% 0.98%
HMF06701 (0.9959| 0.0024 | 1.35% 131% | 2.31% | 1.02% 1.54% 1.59%
HMF06702 (0.9938| 0.0024 | 0.66% 0.63% | 2.14% | 0.30% 0.63% 0.60%
IMF01301 |0.9941| 0.0023 | 0.80% 0.80% | 1.73% | 0.69% 0.93% 0.91%
IMF01401 |0.9958| 0.0022 | 0.74% 0.74% | 1.46% | 0.64% 0.83% 0.82%
IMF01402 0.9927| 0.0022 | 0.87% 0.82% | 1.50% | 0.72% 0.91% 0.88%

CpepHee 2.77% 0.57% 0.55% 1.48% 0.43% 0.61%
CpepHee no 2-m
KOMNaKTHBIM 2.55% | -0.43% |-0.43% | 0.29% | =0.33% | -0.47%
CpepHee no 5-m
reTeporeHHbIM 3.41% 1.08%| 1.05% 2.25% 0.82% 1.17%

[Tpu olileHKE pacyeTHO-3KCIEPUMEHTAIBHBIX PACXOXKACHUN clieyeT 0OpaTUTh BHUMaHUE
Ha JBa 00CTOSITEILCTBA.

Bo-niepBbIX, pacueTHO-IKCIEPUMEHTATIbHBIE PACXOXKACHHUSI OOYCIOBIEHBI HE TOJIBKO
HNOTPEIIHOCTSAMH CEYEHUN aTIOMUHUS, HO M HETOYHOCTSIMM HEWTPOHHBIX AAHHBIX U1 JPYTHX
MaTepHuasoB, BXOJMBIINX B COCTaB KpUTHUECKHX COOpok. B wactHocTH, B camydyae PMF-009 —
KOHCTaHT IutyToHus, B ciayyae HMF-012 — koHcTaHT U, B arux IBYX COOpKax BIIUSHHE
HETOYHOCTU 3HAHMSI KOHCTAHT AaKTUBHOM 30HBI MOYKHO Tpy0O OLIEHUTh CpaBHHMBAs PacyeTHO-
HKCIIEPUMEHTANIbHBIE PACXOXKACHUS I COOpOK C OTpaxareasiMu U 0e3 oTpaxaTesei.
O4eBUIHO, Pa3HOCTh MEXKIY 3TUMHU PACX0XKACHUAMHU Oy/eT 3HAUUTEIbHO MEHEE YyBCTBUTENbHA
K KOHCTaHTaM TOIUIMBHOTO MaTepuana. PacueTsl KpUTUYHOCTH cucteM Oe3 oTpaxkarens (Jesabel,
ronas mytoHueBas cdepa, PMF-001; Godiva, ronas cdepa u3 BBICOKOOOOTAIIEHHOTO ypaHa,
HMF-001) nmokazanu, 4To pacXokKJeHHUS UMEIOT TOT K€ 3HAK, YTO M U chep C aTOMUHHEBBIMH
orpaxarensimMu u coctapisioT -0.14% u -0.24% cootBercTBeHHO. TakuM oOpazom <«3ddexT
OTpaXkaTems» OLIEHMBAeTCs pacdeToM c¢ mnorpemHocteio -0.04% B cioyuyae IIyTOHHEBOMU
akTUBHOHN 30HBI U -0.24% B ciyyae aKTMBHOM 30HBI M3 BBICOKOOOOTAlIEHHOTO YypaHa. JTU
PacXOXKACHUS JISKAT B Mpeieax dKCIEePUMEHTANBHBIX MorpemHocTei. Takum o0O6pa3zoM, MOKHO
KOHCTaTUPOBaTh, YTO HEHTPOHHBIEC JaHHBIE YCIEUIHO MPOILIM BHEPU(PUKALHUIO MO JaHHBIM 00
3P PEKTUBHOCTH ATIOMUHUEBBIX OTpa)kaTelel KOMITAKTHBIX METANTHYECKUX CUCTEM.

M cTOYHMKOB AOTIOTHUTENBHBIX TOTPEIIHOCTEN B pe3ybTaTax pacueToB cOopok ZPR co
CJIO)KHBIM COCTaBOM aKTHBHOM 30HBI 3HAYMTEIBHO OOJbBIIE M Y4YecTb MX MHOIO CioxHee. B
YaCTHOCTH, PACXOXKIEHUSI B KpUTUUHOCTH cOOpok ZPR-9 conepkaBmmx Bonbhpam B aKTUBHOU
30HE, CUJIbHO 3aBUCUT OT NMPHUHUMABIIMXCS IPU pacyeTe KOHCTAHT BOJb(ppama. AKTUBHBIEC 30HBI
Bcex cOopok ZPR conmeprkaiiv 3HaYUTENHPHOE KOJIMYECTBO KOHCTPYKIIMOHHON CTalld, HETOYHOCTh
3HaHMS KOHCTAHT KOTOPOM TakXe€ MOIVIa CYyIIECTBEHHO IOBIMATH HAa  pacyeTHo-
9KCIIEPUMEHTAIILHOE PACXO0K/ICHUE.

Bropoe o0cTosTenscTBO CBsi3aHO ¢ reomerpueit coopok. Coopkun HMF-009 u HMF-012
XapaKTepU30BAIMCh HE TOJBKO MPOCTBIM COCTaBOM, HO M TMpPOCTOM — cdepuueckod —
reomerpueit. Coopku ZPR xapakTepu3yloTcs CIOKHOU TeTepOreHHON CTpyKTypoid. Mexay Tem,
HeNlb3s He OOpaTHTh BHUMaHHE Ha TOT (aKT, YTO TOTPEIIHOCTH, NMPHUIMCAHHBIE pe3yJIbTaTaM



HKCIIEPUMEHTOB Ha TreTepOreHHBIX cOopkax ZPR, okazamucek TOTo ke MmopsiaKa u Jaxke HIKE, YeM
HOTPEIIHOCTH Pe3yJbTaTOB SKCHEPUMEHTOB C KOMIAKTHBIMM METAJNIMYECKUMHU CHEepUIeCKUMU
cucreMamMi. MeXIy TeM 3HAauMTeNbHbIE OTAHYUS kapd OT eaMHMIBI AN ITUX CUCTEM
YKa3blBalOT HAa BHECEHUE B pe3yJIbTaThbl 3HAUUTEIbHBIX IONPaBOK (IJIABHBIM 0Opa3oM, Ha
OTJIM4YME TOMOT€HU3UPOBAHHOW OEHUMapK-MOJENIU OT pealbHON IreTepOreHHOW aKTUBHOMN 30HBI).
[TpunucanHas pe3yjbpTaTaM MOTPELIHOCTh BO BCEX 3THUX COOPKAX OMpeAesseTcs MOrpelHOCThIO
BBEJICHHBIX NONpPaBoK. [locnequss oneHnBanace Kak CTaTUCTUYECKAs ITOIPEITHOCTh PE3YyJIbTATOB
pacyeToB TOYHOM MOJENN SKCIIEPUMEHTA U YIIPOIIEHHON ( TOMOT'€HHOM ¢ PeryJsipHOM rpaHuiei
) merogom Monte-Kapio no nporpamme VIM. Takum o0pazoM, METOIUYECKHUE MOTPEITHOCTH
BBEJICHUS IONPABOK HE YYHUTHIBAINCH. MEXIy TEM OHU, HECOMHEHHO, TaKK€ MMEIH MECTO, 32
CYET TOrO, HANpHUMeEp, 4yTO B mHporpamme VIM, ocCymecTBisBIIEH pPO3BITPHIII HEUTPOHHBIX
TPAaEeKTOPUIl C NETAIbHBIM CIIEKEHUEM 3a SHEprueil HeHTPOHOB, HE ObLI NMPETyCMOTPEH YyYeT
PE30HAaHCHOM CaMOSKpPAaHUPOBKM CEUEHUI B 00JIACTH HEPA3PELICHHBIX PE30HAHCOB ( B OTIMYHE
ot pacuetoB 1o nmporpammaM KENO-V u MCNP-V, B KOTOpbIX 3TOT y4eT npoBoauics). Takum
obpazoMm, mnpuBeacHHbie B CrpaBOYHHKE ( mw B Hamed Tabmuie) 3HAYCHHS
«3KCIIEPUMEHTATBHBIX» K3 comepkaT HEM3BECTHYIO CHCTEMATHYECKYIO MOTPELIHOCTh M HE
MOTYT CUUTAThCSl HE3aBUCUMBIMH PE3YyJIbTATAMH.

M3 cka3aHHOTO BBILIE CIENYET, YTO CUCTEMAaTUYECKUE PACXOXKACHU nopsaka 1% mexny
pacueTHBIMH M SKCIEPUMEHTAIBHBIME 3HaueHusMA ko mms coopok ZPR He MOTYT CITyKUTh
OCHOBaHMEM JJIi KPUTUKM KOHCTaHT amoMuHusi. TpeOyercs Oojee TiiarenbHas OLIEHKA
AKCIIEPUMEHTAIBHBIX TOTPEITHOCTEH I ATUX COOPOK M TIIyOOKHI aHAIIM3 4yBCTBUTEIHHOCTEH
uX KO03(pPULIMEHTOB pa3MHOKEHUS K KOHCTaHTaM YTOOBl pEUIMTh — MOTYT 3TH COOpKHU
paccMaTpUBaThHCS B KauecTBE OCHUMAPKOB JIJIsl BEpUPHUKAIIMHA KOHCTAHT aJTFOMUHHS WIIH HET.

W3 naHHbBIX TaOIUIBI BUHO, YTO 32 BpeMsl, MPOLIE/IIee ¢ MOMEHTA OLIEHKU JaHHbBIX JUIs
amomuHuss B JENDL-2.0, ouieHeHHble HEWTPOHHBIE NaHHBIE Ui AJTIOMUHUS CYILIECTBEHHO
U3MEHUWINCh U  IO3BOJIMIU 3HAUUTENIBHO JIy4ll€ OIHCAaTh PE3YJIbTaThl KPUTHUECKUX
skcniepuMeHToB. [Ipu 3tom omenka JEFF-3.1, oroOpannas B POCDOH]/] ucxons w3 aHammsa
TuQepeHManbHbIX JaHHBIX, 3aMETHO JIydlle JApPYTUX COIJIacyeTcsi U C  pe3ysbTaTaMu
MHTETPAJIbHBIX SKCIIEPUMEHTOB.

B 1o xe Bpems OuYEBHIHO, YTO JKEJIATENbHO IpPHBIIECYb K aHAIU3y OOJIblLIEE YHUCIIO
Pa3IMYHBIX HMHTETPAJIBHBIX SKCIEPUMEHTOB (BKJIIOYAs PE3yJbTaThl M3MEPEHUH MPOITyCKAHHS
HEHUTPOHOB depe3 OOJbIINE TONIIHM ATIOMUHHUA) W OOJiee THIATEIHHO TPOU3BECTH OIECHKY
OKCIIEPUMEHTOB, BBIITOJIHEHHBIX HA KPUTCOOPKAX CO CIIOKHON TeTePOreHHON CTPYKTYpOA.
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Puc. 23. HeliTpoHHbIE CIIEKTPbI KPUTHUECKUX COOPOK, UCIIONIb3YEMBIX Ul BaIUAALUU (aiiion
OLICHEHHBIX JaHHBIX



6. 3akarouenue

6.1 BeiBoapt Ha ocHOBe 1pPOBENEHHOIO PpPAacCMOTPEHHUS OLICHOK M MMEIOLIMXCS
9KCHEPUMEHTATIbHBIX JAHHBIX MOXKHO C/EaTh BBIBOJ, YTO 0OJiee AOCTOBEPHON W JAeTaJIbHOM
saBisiercss ouenka ENDF/B-VI.8. Cnenyer, onqHako, OTMETUTh, YTO OOJACTh pa3peIICHHBIX
pezonancoB B camoil onenke ENDF/B-VI.8 mpencraBneHa B BuIe HENpPEpBIBHBIX CEUYCHUMN
(MF=3). CootBercTBytomnme pe3oHaHcHble mapameTpsl oneHkn ENDF/B-VI.8 umerorcs B daiine
oubmmoreku JEFF-3.0 (=JEFF-3.1) c menocpenctBenHoii ccwpiikoii Ha ENDF/B-VIL.8, kax
uctouyHuk AaHHbIX. [loatromy onenky ENDF/B-VI.8 caenyer B3sath u3 ¢aiisos JEFF-3.0
(=JEFF-3.1). B POC®OH/ npunsar d¢aita nannusix u3 JEFF-3.1 co caexyrommumu
U3MeHEeHUSIMH.

1. W3menen Homep (aitna: MAT=1327.

2. ®aiin orpanuyeH o0nacThio 3Hepruil Huwxke 20 MaB; naHHble 0 peakuMsIX, TPOTEKAIOLIUX

npu 6oJiee BBICOKMX SHEPTUsiX, YIaJICHBI.
3. VYnpaneHsl qanable 00 00pa30BaHUH PAAUOHYKIHIOB — daitn MF=8 u MF=9.

6.2.ABTOD NPOBEICHHOI0 0TOOPAa OIEHEHHbBIX JAHHbBIX:

A.B.UrHartiok
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