95. AMEPULIA

95.0. Oowue 3ameyaHun

Kitaccnueckas cxema nosry4eHus: aMepUIs BBITIISIUT TakK:
23994Pu + lon _(,Y)_) 24094Pu + lon _(Y7 B—)_)24195Am‘

Awmepuruii — Metai cepeOprcTo-0esoro 1BeTa, TAry4uid 1 KoBKui. bosblie Bcero o
MOXOX Ha METaIbl PEIKO3EMENbHOTO CEeMEHCTBa, HO BpPSJ JM KOTIZa-HUOYIb yHacTCs
HCIOJIb30BaTh Ha MPAKTUKE METaJuIMYecKue cBoiicTBa amepuius. [loaToMy pasroBop mouaet
JIMILIB O €T0 MHIUBUAYaJIbHBIX U30TONAX.

Campblil nonroxxuByniuii nzoron amepunusa — **Am. Ilepuon nomypacnaga y mero 7370
ner. Mcmonb3yercsi OH, TJIaBHBIM 00pa3oM, Ui PagUOXMMHUYECKHX HCCICIOBAaHMNA W IS
HaKOIICHHUs OoJiee OTAAJICHHBIX TPAHCYPAHOB, BIUIOTH 10 (epmus. Mumienn u3 amepurus-243
npuMeHsi B JlyOHe Mpu CHHTE3€ HEKOTOPBIX M30TOMOB 371eMeHTOoB Nel102, 103 u 105.

3HauMTeNbHO MHOrooOpasHee mpuMeHeHue uzoromna *'Am. Ero mepuosa momypacnazna
coctaBisieT 432.2 roga. DTOT M30TOI, pacmajasich, HCIyCKaeT alb(a-dyacTHLbl U MATKHUE,
MaJo’HEepru4Hble raMMa-KBaHThl. VX sHeprus — Bcero 60 k3B. (K npumepy, sHeprust ;kecTkux
raMMa-KBaHTOB, HCIIyCKaeMbIX KOOaJbTOM-60 ~ MMIUIMOHBI 3JEKTPOHBOJIBT.) 3alluTa OT
MSTKOTO M3Iy4YeHHs amepulusi-241 cpaBHUTEIBHO NMPOCTa U HEMACCUBHA: BIOJHE JOCTAaTOYHO
CaHTHMMETPOBOI'O CJIOsI CBUHIA. B 3TOM oOJHa W3 NPUYMH MOSBICHUS MHOTOYMCIIEHHBIX
puOopoB ¢ amepuiuemM-241.

B wacTHOCTH, IpeniokeHa KOHCTPYKLHS MTPOCBEYMBAIOLIEIO ammapara pa3MepoM 4yTh
0oJIbIlle CIIUYEYHOTO KOpPOOKa IJIs MEOUIMHCKUX 1enedi. OcHOBa Takoro ammapara - IIapuK
auameTpoM 3..4 ¢cM (MCTOYHMK raMMa-u3JI1y4deHHs]) KOTOPOMY, B OTJIMYHME OT PEHTTEHOBCKOU
YCTAaHOBKM HE HY)XHAa TPOMO3JKas BBICOKOBOJIbTHAs ammaparypa — TpaHchopMaTopsl,
BBINPSIMUTENHU, YCUIIUTENU U T.4. Tak HCTOUHHK MSTKOTO TaMMa-U3IydYeHHusl ¢ amepuiuem-241
UCTIONB3YeTCS ANl W3y4deHHsl Ooyie3HeM [UTOBHAHOW kene3bl. CTaOWIBHBIM — HOf,
MPUCYTCTBYIOLINUN B IIUTOBUAHOM XKeJe3e, NoJA ACHCTBUEM raMma-JIydyel HauyMHAET UCITyCKaTh
cnaboe peHTTeHOBCKOE n3yueHrne. Ero MHTEeHCUBHOCTD MPONOPIMOHATbHA KOHIIEHTPAIUU H0/1a
B HCCIIeyeMOM Touke. Takas yCTaHOBKA MO3BOJISIET MOIYYUTh CBEJICHUS O pPaclpeieIeHuN noaa
B IIUTOBUIHOM kee3e, He BBOJA paJuOaKTUBHBINA U30TOI BHYTph opranu3ma. CymmapHas 103a
00 TyuYeHUs MalMeHTa OKa3bIBACTCSI HAMHOTO HIDKE, YeM MPH PaJHMOUOTHOM OOCIICIOBAHHH.

[IpOMBIIITIEHHOCTh HECKOJBKMX CTPAaH MHpa YyKE OCBOWJIA BBIMYCK Pa3JIHUYHBIX
KOHTPOJIbHO-U3MEPUTETBLHBIX M HCCIIEIOBATEILCKUX MMPUOOPOB ¢ amepuiineM-241. B vactHocTH,
TaKMUMH MPUOOpPaMH TOJB3YIOTCS ISl HEIPEPHIBHOTO U3MEPEHHsI TOIIIUHBI cTanbHOM (0T 0,5 1o
3MM) U amomuHUeBOM (1m0 50 MM) JIEHTBI, a TakXe JIMCTOBOTO CTeKiIa. AIMmapaTypy c
amepurmeM-241  WCMONB3YIOT TaKXKe JUIsl CHATUSA  DJEKTPOCTATHYECKUX  3apsi0oB B
MIPOMBIIIJICHHOCTH TJIACTMACC, CHHTETUYECKHX TUICHOK U OyMari.

[Tonaratot, 4to HaiieT mpuMeHeHue u Oosnee KopoTkoxuByui (141 roga) mzorom —
2" Am, KOTOPOMY CBONCTBEHHO OUYEHb BBICOKOE CEUEHME 3aXBaTa TEIUIOBBIX HEHTPOHOB — OKOJIO

7000 GapH.

B Buze MHAMBHIYyalbHBIX H30TONOB aMEPULUN OYEHb JOPOTr, BO MHOIO pa3 JOpOXKe
3onora. Ilo mpelickypanty Komuccum no aromuoil sHepruum CIIA rpamm amepunus-241
oueHuBaercs B 150 nomnapos, a BeAb 3TO caMblil JOCTYMHBIN U3 U30TONOB ieMeHTa Ne95. Ho
[0 MEpEe pa3BUTHsI aTOMHOM TEXHHUKH aMEpULIMN OJDKEH cTaTh Aemieie. [loxcuurano, 4ro k
1980r. B CHIA OynyTr exeromno mnoiydarh mnpuMepHo 200 Kr aMepuilus W CTOMMOCTH
OCHOBHBIX M30TONOB 31eMeHTa Ne95 cuuzurcs no 20...50 gomnapos 3a rpamm.
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Hns 6udmrorexkn POCOOH/] cienoBano oToOpaTh TpU M30TONA aMEPHIHS, UMEIOIINX
neproA moiypacnaaa 0ojee CyTOK M J1Ba M30TOMA aMEPHIUs, UMEIONINX MEpUo/ Moypaciaia
MEHEE CYTOK, HO HEWTPOHHBIC CBOMCTBA KOTOPBIX, HCIIOJIB3YIOTCS Ul aHAIN3a BBHITOPAHHS
SJICPHOTO TOTLIMBA.

95.1. AmMepunumnn-240

Ornenka HEHTPOHHBIX AaHHBIX Am —24(0 mMeeTcs TOJIBKO B ofgHOW OmOmmoreke — EAF-
2003 (omenka R. A. Forrest, J. Kopecky u J-Ch Sublet).

1, O01mme XapaKTeEPUCTHKH

1.1. Z = 95 -3apsiioBOE 4HCIIO;

1.2. A =240 (aToMHBIi1 Bec);

1.3. AWR =237.993 (oTHOLIEHHE MacCHI A]Ipa K Macce HEHTPOHA);

1.4. PagnoaktuBeH ¢ nepuosiom nomypacmnana T, = 50.8 gaca; qomuHupyer e-pacnan B Pu-240,
HO ¢ BepoATHOCTBIO 1.9E-40% ucneiTeiBaeT a-pacnan B Np-236.

1.5. IlepeyeHb HEUTPOHHBIX PEAKIUA, UMEIOIIUX oporu 10 20 MaB:

MT Peaknus Q, M»B Eropor-, M2B H;{po-nponyKT*)
16 n,2n -5.9654 5.9905 Am-239(11.9 1.)
17 n,3n -13.0594 13.1143 Am-238(98 muH.)
18 NIEeJIEHNE 0 MIPOJIYKTHI JACJICHUS

102 n,g 6.5802 0 Am-241(432.21.)

103 n,p 2.1021 0 Pu-240(6564 r.)

107 n,a 12.2160 0 Np-237(2.144E+61.)

2 HeiiTpoHHble JaHHbIE B Pe30HAHCHOM 00JacTu (MF=2)

O0J1acTh paspelIeHHbIX Pe30HAHCOB

OO6nacTb pa3pelIeHHbIX PE30HAHCOB OTCYTCTBYET.
CeueHus B TEIUIOBOM TOYKE M PE30HAHCHBIC MHTETPaJIbl MPUBEIOATCA B Tabnuie 1.

Taomuua 1. Pe3onancurle cBoiictBa Am-240.

O1enka Ciot of Gy I L
EAF2003 - 2 830. 20.96 1 280. 201.9
3. HeiiTpounble 1aHHbIE BHE pe30oHAHCHOI 00gacTi (MF=3)

IToanoe ceuenune (MT=1)
B onenke EAF2003 moiHOE ceueHne OTCYyTCTBYET.

Ceuenne Heynpyroro paccesnus (MT=4).
B onenke EAF2003 ceuenue ynpyroro paccesiHusi OTCyTCTBYET.
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Ceuenue gesenus (MT=18)

Ha pucyHnke 1 moka3aHo oneHeHHOe ceueHue aeneHus Am-240 B o6mactu sHepruit g0 20 MaB B
CpaBHEHHH C OLICHCHHBIMH CEYCHUSIMH JICIICHUS TSl YETHBIX H30TOIIOB aMEPHIIHS.
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Pucynok 1 - Ceyenue nenenus B o01acT S3Hepruit HelTpoHOB 10 10 MaB.

W3 npuBeIeHHOr0 Ha PUCYHKE CPAaBHEHUS BUAHO, YTO OLIEHKA CEYEHMs AelieHus a1 Am-
240 BwinosiHeHa oueHb Ipy0o. CeueHus neneHus 0osiee BBICOKUX M30TOINOB aMEpPUIUS XOPOILIO
COTJIaCYIOTCS MEXIy COO0OM MO XapakTepy IOBEIEHUS KPUBOW, pa3iuvasCh MEXIy COOOH
HEe3HauuTeNbHO MO BenuuuHe. IlosToMy, Kak Ham KakeTcs, Oojiee KOPpPEKTHBIM ObLIO Obl

UCIIOJb30BAaHUE B KAUECTBE OLIEHKM ceueHMs aeneHus Am-240, Harpumep, CEUYEeHUE IENICHUs
Uit Am-244.

CeyeHune paaManMoHHOro0 3axBaTa HeiTpoHoB (MT=102)

Ha pucynke 2 mokazaHO CpaBHEHHE OIIEHEHHOTO 3HAYCHHS CEUCHMs paTualldiOHHOTO 3axBaTra
Am-240 ¢ aHaJOrHYHBIMHU CEUEHUSIMHU 00JIe€ BEICOKHX M30TOIOB Am.

W3 mpuBeneHHOr0 Ha pPUCYHKE 2 CpPaBHEHHUS BUIHO, YTO B OOJIACTH SHEPTUM TIIAJIKUX
CeYeHMUs ~ go 10 3B, rme cedeHwe pagualMOHHOTO 3axBaTa  OMpPEACISIeTCS
CPETHECTATHCTHUYCCKUMHU PE30HAHCHBIMHU TIapaMeTpaMH, CEYEHHUs 0oJiee BBICOKHX HM30TOIIOB
aMepuIIns, coriacysach Mexay co0oil, otnuyatorcs ot oueHkn EAF2003 mis Am-240. TpyaHo
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4T0 MO0 CKa3aTh 00 oleHKe ceueHus B TeruioBoi Touke (E=0.0253 3B). Oxnako, mis Hanboee
MPOMEPEHHBIX H30TONMOB Am-242 w Am-242m 3aBUCHMOCTh C€UYeHHUs ~ 1/v chpaBemIuBO
npubnusutensHo 10 0.07 3B. OToT (hakT yunThIBaeTCS NpH OLIEHKE ceueHus uid Am-244 u Am-
244m, 0 KOTOpBIX TAaKXE€ MaJl0 YTO M3BECTHO, Kak u a1 Am-240. [lanee xon ceueHus ajs
M30TOMOB amepuuius 244 ompeAenseTcss IO CPEeJHUM PE30HAHCHBIM TapameTpaMm ¢
MOJIKJIFOYEHUEM ONTUYECKONH MOJIEIH.
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Pucynok 2 - Ceuenue paguallMOHHOTO 3aXBaTa B 00JacTu 3Hepruii HeTpoHoB 1-10 M»3B.

Brime 40 k3B B OlieHKe ceueHUs paJMallMOHHOTO 3aXBaTa MPOSBISIOTCS OCOOCHHOCTH
WCITOJIB3yEMOM MOJIETTH pacueTa HEUTPOHHBIX CEYCHHI B 00JIACTH BHICOKUX SHEPTHi.

Ceuenue peakumii (n,2n), (n,3n) (MT=16, 17)
Ha pucynke 3 mokazaHbl OIEHEHHbIE cedeHHsl peaknuu (n,2n), (n,3n). CormacHo
MMEIOIIEHCS] CUCTEMAaTUKU, OHU OLICHEHBI JJOCTATOYHO KOPPEKTHO (CM. pa3jedn ...).
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Pucynok 3 - Ceuenue peakuuu (n,2n) u(n,3n) .
3akiarouenue.

s 6ubmmorekn  POCD®OH]] mnenecoobpasHo mpuHAT  oneHky EAF2003.
PexoMennyercs ee MonuuIMpoBaTh ClIeayONMM 00pa3oM. B kauecTBe ceueHus AeIeHUs B3ATh
onenky ansi Am-244 (JENDL-3.3). Ceuenue panuannonHoro 3axsata Beime 0.07 3B u go 10
k3B MoauduIMpoBaTh B COOTBETCTBUHU C OLIEHKOM ceueHus g Am-244.

ABTOp 0T0Opa TaHHBIX
Komees B.H.

95.2. Amepunumnn-241

Ouenku ceueHnii Am -241 wumerorcs B OumOnmorekax ENDEF/B-VII, JENDL-3.3,
BPOH/I-3 u B 6ubnuoreke Macnosa u ap. (MuHCK).

B JEFF-3.1 npunste! nanusie 6ubmmorekn JENDL-3.3.

Ouenka BPOH/I-3 Brimonaena B 1997 roxy, B 2001 BeimosiHeHa peBu3us ¢aitna. OreHka
ENDEF/B-VII Beimymiena B 2006 rogy. Ouenka MacioBa u zip. BeinosiHeHa B 1996 roay. Onenka
JENDL-3.3 Bemymena B 2002 romay, oHa siBisercss MonuduKanueid oneHkd MaciaoBa u np.
(MuHcK).

1. O01IHe XapaKTEePUCTHKH

1.1. Z = 95 -3apsi10BO€ YHCIIO;

1.2. A =241 (atomHbIi1 Bec);

1.3. AWR =238.986 (oTHOLIEHHE MacCHI g]Ipa K Macce HEUTPOHA);

1.4. PapguoaktuBen ¢ mepuomoM mosypacnaaa Ti, = 432(7) roma, JOMHHHPYET O.-pacraj C
BKi1agoM 4E-10% cnoHTaHHOTO IEICHUS;

1.5. IlepeueHb HEUTPOHHBIX PEAKIUH, UMEIOIINX oporu 10 20 M»3B:

MT Peakmmsa Q, M>B Eropor., M2B ano-nponyKT*)
4 n,n’ -.0411 .0413 Am-241
16 n,2n -6.638 6.666 Am-240
17 n,3n -12.567 12.619 Am-239
18 JeJIEHNE 0 MPOAYKTBI
JIeJICHHS
102 n,g 5.537 0 Am-242

2. HeijiTpoHHble TaHHBIE B pe30HAHCHOI 00gacT (MF=2)

O0J1acTh paspelIeHHbIX Pe30HAHCOB

OO6nacTp pa3pelIeHHbIX PE30HAHCOB BO Bcex OMOIMOTeKax orpanndeHa sueprueit 150 3B.

Ceuenns

TCIIJIOBBIX

HEUTPOHOB M  PE30HAHCHBIC

UHTErpajlbl B CPAaBHCHUH

PEKOMEH/IOBAaHHBIMU JKCICPUMEHTAIBHBIMUA JAaHHBIMU [1] TIpUBEACHBI B HIDKECIEAYIOICH
Tabymue 2.



Tabmnuia 2. Pezonancusie cBoicTBa Am-241.

JENDL-3.3 MUHCK BPOH/I-3 ENDF/B-VII | Myxa6xab, 6aps
Giot 654.44 599.47- 633.2 63322
o 3.14 3.14 3.14 3.13 3.20+0.09
o, 639.47 584.80 618.7 618.7 587+12
It 14.8 14.51 14.66 15.79 14.4+1.0
I, 1460 13512 1383.9 1384.8 1425+100

Ha pucynkax 4 - 6 nmpencTaBieHbl IKCIIEPUMEHTAIBHBIC U OIICHEHHBIE TaHHBIE B O0JIACTH
SHEPrui pa3pelICHHBIX PE30HAHCOB.

95-Am-241(N,TOT),SIG

10}

102}

Cross Section (barns)

Endf-b7
Minsk-Bel
—— Brond-3

Jendl-3.3
1976 Belanova
1975 Dierrien
1961 Slavghter
1955 Adamchuk
1955 Adamchuk

10°

‘IU'I5
Incident Energy (MeV)

10

Pucynok 4. [TonHoe ceuenne Am-241 B 001acTv SHEPTHI pa3pelIeHHbIX PE30HAHCOB.

95-Am-241(N,F),SIG

Cross Section (barns)
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102

-~~~ Endf-b7
Minsk-Bel
Brond-3
Jendl-3.3

1997 Yamamolo
1983 Dabbs
1975 Derricn
1967 Seeger
1966 Gerasimow
1965 Bowman
1962 Gerasimow
1959 [eonard Jr
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107

Incident Energy (MeV)

Pucynok 5. Ceuenune aenenuss Am-241 B o0acTv SHEPruid pa3pemieHHbIX Pe30HAHCOB.
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95-Am-241(N,G),SIG
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Pucynok 6. Ceuenue paanaiiioHHoro 3axpata Am-241
B 00JTACTH SHEPTHI Pa3pelICHHBIX PE30HAHCOB.

O0J1acTh Hepa3pelIeHHBIX PE30HAHCOB

I[J'ISI obnactu HEPa3pCHICHHBIX PE30HAHCOB NPHUHATHI CIICAYOUINEC I'PaHULIBI:

BPOH/I-3 150 3B — 20 k3B
ENDF/B-VII 150 3B — 20 k3B
JENDL-3.3 150 3B — 40 x3B
MMNHCK 150 3B —41.3 x3B

Ha pI/ICYHKe 7 HpeI[CTaBJIeHBI C-)KCHepI/IMeHTaJIbHLIe N OLICHCHHBIC NAHHBIC I10 HOJIHOMy
CeUeHMIo B 00JacTu >Hepruil HepaspemeHHbx pe3onaHcoB. Onenkn BPOH/I-3 u JENDL-3.3
coBmamaror. Xots oneHkn ENDF/B-VI u Macnopa otiangarorcs ot oueaku bPOH/I-3, HO HeT
CYIIECTBEHHBIX apTYMEHTOB, UTOOBI OTAATh MPEANOUYTEHUE OJHON U3 HUX.

95-Am-241(N,TOT),SIG

---- Endi-h7
Minsk-Bel
Brond-3
Jendl-3.3
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1975 Demwien

102

]

Cross Section (barns)
=

10 107
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Pucynoxk 7. IlonHoe ceuenne Am-241 B o0macTu YHEPrHil Hepa3pelIeHHbIX PE30HAHCOB.

Ha pucynke 8 mokaszanbl ceueHUs ACJICHHS B 00JIACTH HEpa3pelIeHHBIX PE30HAHCOB.
Onenkun bPOH/I-3 u JENDL-3.3, ENDF/B-VI u ontenka MacnoBa nmpakTU4ecKy COBIAIa0T.

Ha pucynke 9 mnpencrtaBieHbl SKCIIEPUMEHTaJbHbIE M OLEGHEHHBbIC JAHHBIC TS
pagmanmonHoro 3axBara. Omnenku BPOH/I-3 u JENDL-3.3, ENDF/B-VI odenn Onu3ku, HO

AM-7



olieHKa MacioBa JIeXKUT HECKOJIBKO HMYKE U MMEET IUIaBHBIN XO[I, O/IHAKO B Ipenenax pazopoca
UMEIOUINXCA OKCIEPUMEHTAbHBIX JIaHHBIX HET JOCTAaTOYHBIX OCHOBAaHHUW OTAaTh ei
MpeInoYTEeHUE.

95-Am-241(N,F),SIG

End{-bT
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L] Tend]-3.3
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> 1983 Dabbs
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Cross Section (barns)
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Pucynok 8. Ceuenne nenenuss Am-241 B o0nactu YHEPruil Hepa3peIeHHbIX PE30HAHCOB.

95-Am-241(N,G),SIG
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Pucynok 9. CeueHue paanaiimoHHOTO 3axBata Am-241
B 00J1aCTH SHEPTUI Hepa3pEIICHHBIX PE30HAHCOB.

3. HeliTpoHHuble 1aHHbIE BHe pe3oHaHcHOM 00JacTn (MF=3)

IHonnoe ceuenue (MT=1)

B ObicTpoil obnacTu sHEpruil HEUTPOHOB MUMEETCSI OAMH PSJI AKCIEPUMEHTAIBHBIX JaHHBIX, IO
koTopbiM mipoBeneHa oneHka ENDF/B-VII (puc. 10). Ouenxku BPOH/I-3, JENDL-3.3 u
MacioBa, MNOJIy4EHHBIE PACYETOM IO TEOPETUYECKUM MOJECIAM, pPa3IndaloTcs C OLICHKOU
ENDF/B-VII u mexny co0oif, mpuueM B pas3HbIX AMANa30Hax IO-pa3HOMY. MoxeT ObITh
UCTIONB30BaHa JI00as M3 MPEICTaBICHHBIX OLEGHOK, x0T oueHka ENDF/B-VII Bwirmsiaut
IIPEANOYTUTENBHEN.
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95-Am-241(N,TOT),5IG

Jendl-3.3
1979 Phillips

Cross Section (barns)
e

2I é— <] é 1[‘] 12 T;l 1é 18
Incident Energy (MeV)
Pucynok 10. [TonHnoe ceuenne Am-241 B 06macTu SHEPTUid OBICTPHIX HEHTPOHOB.
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Ceuenmne ynpyroro paccessaus (MT=2).

CeueHue yNpyroro paccessHUsl MOJYYEHO KaK pa3HUIAa IOJHOTO CEYEHUsI U CYMMBbI BCEX
Heynpyrux ceueHuil. Ha pucynke 11 maHo cpaBHeHHE pa3HBIX OIICHOK. PacxoxaeHus: Mexmy
OLICHKaMHM HE HMEIOT NPUHIUIHUAIBHOIO XapakTepa, M 3a HEUMEHUEM 3KCIEPUMEHTATIbHBIX
JaHHBIX HET BO3MOXKHOCTH OTAATh MPEINOUYTEHUE KaKOH-TNO0 OTHOM U3 OLIEHOK.

O1eHKY YTJIOBBIX PACHpEeeICHUN YIPYTo PacCesHHBIX HEUTPOHOB, OOBIYHO, OMUPAIOTCS
Ha pacyeThl MO ONTHUYECCKOW MOJENH, W pasHorjacus B ¢opme muddepeHIHATBHBIX CCUCHUN
paccestHUsl OKa3bIBAIOTCS MOJOOHBIMU PACXOXKICHHUSM B IMOJIHBIX HEHTPOHHBIX cedYeHUsAX. bes
COOTBETCTBYIOIIMX 3KCHEPUMEHTANbHBIX JAaHHBIX MPEANOYTUTEIBHBIMHU SIBISIOTCS OLICHKH, B
KOTOPBIX IOCTUTAETCS JIyULIEe ONMCAHUE TTOJHBIX CEUYCHHM.

95-Am-241(N,EL),SIG

T
-~ Endl-h7
BROND-2
14} Minsk-Bel
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—

2 4‘1— é I& 1(‘) 12 1:1- 1é 1é 20
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Pucynoxk 11. Ceuenue ynpyroro paccesnust Am-241 B obnactu snepruii 1-20 MaB.

Ceuenne Heynpyroro paccesnus (MT=4).

[lo cedeHusiM HEyNmpyroro paccesHusi SKCIEpUMEHTAJIbHBIX JaHHbIX HeT. Ha pucynke 12
MOKa3aHbl OIICHEHHBIE WHTErPAJIbHBIE CEUEHMsI HEYIPYTroro paccestHUs M3 BCEX YKa3aHHBIX
oubmuorek. Ounenkn BPOHJ/[-3 u ENDF/B-VII umeror oaunHakoByro ¢opMmy GyHKIHHA
BO30ykIeHus W B oOnactm dSHepruid Bbime 6 M»sB omenkum BPOHJ/I-3 u ENDF/B-VII
MPAKTUYECKH COBMAAAIOT, OJIHAKO MpU HSHEPrusix Hwke 6 M»dB umerorcs pasnuuus 1o
abcomroTHOM  BenuuMHe (YHKUMKM  BO30YykaeHHs. 3aBucumocth oneHku JENDL-3.3,
COBMAjamNas ¢ OLEHKoW MacnoBa, TpyJHO OOBSCHUMAa NpPU CpPaBHEHMHM C (yHKIHEH
BO30ykneHus: peaknuu (n,2n). Ounenke BPOH/I-3 cnexyer otnmath mpenmouteHue, ee dopma
Jydiie corjiacoBana ¢ opmoit PyHKIMK BO3OYKACHUS peakiuu (n,2n).
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95-Am-241(N,INL),SIG
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Cross Section (barns)
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Pucynok 12. Ceuenue Heynpyroro paccesnusi Am-241 B obnactu snepruii 1-20 MaB..

Ceuenue gesenus (MT=18)

Ha pucynke 13 nokasansl onienku cedenuit nenenus. Ouenku ENDF/B-VII, BPOH/I-3,
JENDL-3.3 B oOmactu »Hepruii HeHWTpoHOB a0 12 M»dB B mpenenax sKCIepUMEHTAIbHBIX
MOTPEIIHOCTEeN MPUMEPHO COTJIACYIOTCS MEeXIy coboit. OqHako Bbiie 12 MaB nanHbIe OLIeHOK
ENDF/B-VII u JENDL-3.3 wuMEIOT 3HAYUTENbHBI TOIBEM, XOTS OONBINONW pazdpoc
AKCIEPUMEHTAIbHBIX JaHHBIX HE JAET YBEPEHHOCTH B MPaBUJIBHOCTH TaKOTo pelieHus. B To xe
BpeMs JTaHHBIE OIlEHKH MacioB B 3TOW 0OJacTH CHUJILHO 3aHIDKEHBI W MPOTHBOpEYAT oOIen
TEHJCHIIMM HEKOTOPOTO MOAbEeMa CEUYCHHsI JIeJCHHs] B O0JIACTH BBIIIE MAaKCHUMyMa B CEYECHUU
peakuuu (n,2n) (11-12 M»aB). To ke camoe MOKHO cka3aTh 00 OlleHKe MacoBa Mpu SHEPTUsix 7
- 9 M5B, npemioxXeHHbIH MHUHCKOM TpyIION XOA CedYeHMs JEJIeHHs] HE IOATBEPKAAETCS
JIPYTUMHU OIIEHKAMH M SKCIIEPUMEHTAIBHBIMH JIAHHBIMU (M 3TO HE TOJBKO /It Am-241).

Ouenke BPOH/I-3 crnenyer oToaTh NOpeaNnoYTeHHE, IOCKOJIbKY OHAa  JIydlle
COOTBETCTBYET CHUCTEMATUYECKUM TEHJIEHUUSAM B IOBEJCHUM HSHEPreTHUECKON 3aBUCUMOCTU
CCUCHUH JIeICHHsI, YKa3aHHbIC B pabote /7/. Kpome TOro, aBTOpaMu 3TOH OLIEHKH OBLT MPOBEICH
TIIATENbHBIA aHAIN3 U IEPEHOPMHUPOBKA SKCIIEPUMEHTAIbHBIX CEUEHHUI HAa HOBBIE CTAHIaPTHBIE
U CIIPAaBOYHBIC JIaHHBIC, a TIOJTYUYEHHbIE CKOPPEKTHPOBAHHBIC TaHHBIE ObLIN alMPOKCHMHPOBAHBI
metonoMm [lage-anmpokcumanuu /5/. Ha OCHOBe HOBOTO METO/J@ CTATUCTHYECKOTO YyeTa
CUCTEMATUYECKUX TOIPEUIHOCTEN SKCIEPUMEHTAIbHBIX JaHHBIX YTOYHEHBl PEKOMEH]yeMble
MOTPELIHOCTH OLIEHEHHBIX JTAHHBIX U OIIPEIEIICHbl KOBAPUALIMOHHBIE MATPULIBI IOTPEIIHOCTEN.

Ha pucynke 14 nana sHepreTmyeckas 3aBUCUMOCTb CPEIHEr0 4HUCIa HEUTPOHOB Ha
nenenne. B 2001 rony KyssmunoBsiM B./I. Oblna mpoBeneHa KOpPpPEKLHUs OLIEHKH HAa OCHOBE
IKCTIEPUMEHTAIBHBIX JTaHHBIX XO0XJI0Ba /2/.

OneHka cpefHero yucia 3amnasfblBalolIuX HEHTPOHOB BO BCEX OLICHKAaX OCHOBaHA Ha
cuUcTeMaTuke paboTsl /3/.

DHEpPreTYecKue CIEeKTPhl HEUTPOHOB JENECHUS ObUIM B3SATHI 0€3 M3MEHEHUH M3 OLIEHOK
ENDEF/B-VI.
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Pucynok 13. Ceuenue nenenust Am-241 B obnactu sHepruii HeTpoHos 1-20 MaB.
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Pucynok 14. Duepreruueckas 3aBUCUMOCTb CPEHETO YHCIIa HEUTPOHOB HA JICJICHHUE.

CeyeHune paaManMoHHOrO0 3axBarTa HeiTpoHoB (MT=102)

Ha pucynke 15 mpuBeneHBl OLIEHKH CEUEHUN paauallMOHHOTO 3axBaTa M3 OMOIMOTEK
ENDF/B-VII, BPOH/I-3, JENDL-3.3 u MacnoBa. B oGmnactu »Hepruii 1o 1 MsB umeercs
MOJTHOE COTJIaCME BCEX OIEHOK. PacxokmeHue mpu Oojiee BBICOKMX DHEPrHSX CBSI3aHBI C
WCIIOJIb30BAHUEM PA3IIMYHBIX MOJCIICH SIEPHBIX PEaKIIMi U BXOAHBIX TAPAMETPOB K HUM.

OKCIIEpUMEHTAIbHBIE JAHHBIE IO CEYEHUSAM PaJUallMOHHOrO 3aXBaTa HEUTPOHOB i1 Am-
241 wumerorcs numb B aAuana3zoHe sHepruit or 1 no 400 k3B. [leranbHblii aHanmu3 u
KOPPEKTHPOBKA 3THX JIaHHBIX BHITIOJIHEHBI B pabote /8/.

B oOnactu »sHepruii OBICTPBIX HEUTPOHOB OIICHKHU TIOJYYEHBI HA OCHOBE OITHKO-
CTaTUCTUYECKUX PACUETOB C yUETOM IPSIMOTO U MOJYyIPSIMOTr0 MEXaHU3Ma 3aXBaTa.

B oumenke BPOH/I-3 myia oSHepruid HEWTPOHOB  BBIIE BEPXHEW  IPaHMIIBI
HKCIIEPUMEHTAIIbHBIX TOYEK B OLICHKE MCIOJIb30BAJIaCh HE TOJIBKO SHEPTreTUYECcKasi 3aBUCUMOCTh
CEYCHUHN 3axBaTa HEUTPOHOB, IOJYYEHHAass M3 ONTHKO-CTATHCTHUYECKUX pacyeToB, HO U
SMITUPUYECKAs CHCTEMAaTHKa CEYEHUH 3axBaTa Jjisl SHEPrui HEHTPOHOB BhIle 14 MaB /4/].
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ATIIPOKCUMHUPYIOIIAsi KpUBasi )1 CCUYCHUH 3aXBaTa OblIa MOJTy9YeHa TEM KE METOJOM, YTO
U JUISI CEUCHUH NEJICHHUS.

AHali3 COBOKYNHOCTH JAaHHBIX IO CEUEHHUAM paJUalMOHHOIO 3axBaTa HEUTPOHOB M
HAKOILUICHHIO H30TOma ° ~"Am npu oONydeHHH 0O0Opa3IoB *Am B peakrope BH-350
MOATBEPKIaeT npeasiayiryto oneHky bBPOHJI-3 nnst uHTErpanbHOro ceueHus paauanruoHHOTO
3axBaTa, HO yKa3bIBaeT Ha HE0OX0AUMOCTh 10% MOHMKEHUS CPEAHEr0 3HAYEHHS] W30MEPHOro
OTHOIICHHUS, OTpeAeNsonero oopa3oBaHue U30TomNa H2MAm. YTo4HEHHAS OLCHKA HM30MEPHOTO
OTHOILEHUSA, NPEJICTaBIICHHAss Ha pPHUCYHKE 16, ONTUMAIbHO COTJIACYETCS C HMEIOIIMMUCS
MPSIMBIMHU 3KCIIEPUMEHTATBHBIMH JJAHHBIMU, TaK U C UHTETPAIbHBIMH JTAHHBIMHU 110 HAKOTLJICHUS
2MAm B OBICTPBIX pEaKTOpax. YTOYHEHBI TAKXKE IMOTPEITHOCTH PEKOMEHIYEMBIX CEYCHHI
paauaIMOHHOTO 3aXBaTa HEUTPOHOB U COOTBETCTBYIOIINE UM KOBAPUALIMOHHBIE MATPHULIBI.

YTOUYHEHBI OLEHKH MATKOW YacTH CIIEKTPOB raMMa-JIy4yeid, COIMYTCTBYIOLIUX IMPOLECCAM
paauaMoOHHOTO 3aXBaTa U HEYNPYTOro paccestHUsI HEUTPOHOB.

95-Am-241(N,G),SIG
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Pucynok 15. Ceuenne pagnaiimoHHoro 3axsara Am-241
B o0nacTu sHepruit Heiitporos 1-20 M»aB.
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Pucynok 16. OuieHeHHbIE N30MEPHBIE OTHOLIEHUS ISl pEaKLIMU 241Am(n,y) HMAm
B CPaBHEHHMH C UMEIOLIUMHUCS 3KCIIEPUMEHTAIbHBIMU TaHHBIMH.
Ceuenue peakumii (n,2n), (n,3n) (MT=16,17)
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Onenka ceuenus peakuuu (n,2n) B bPOH/I-3 Obuia momydyeHa pacyeToM MO TEOPETUUECKON
MOJCNI, HO COTJacoBaHa C CHUCTeMaTHKoW (QyHKIuH BO30yXIeHus /6/ W C HOBBIMHU
9KCHEPUMEHTAIbHBIMU JaHHbIMH paloTsl /9/. B JENDL-3.3 mpunsra ouenka Macnosa u np.
CpaBHeHUE OLIEHEHHBIX CeUeHUN peakuu (n,2n) moka3zaHo Ha pucyHKe 17.

Jnst peakiuu (n,3n) 3KCIIEPUMEHTATBHBIX JaHHBIX HET. OIeHKa CeUeHUs 3TOUM peakiuu B
oubmmoreke ENDF/B-VII 3aBeimena. Cneayer oTaath MpeAnouTeHUE JIFOOOH U3 TPEX APYTHX
OILICHOK (CM. pUCYHOK 18).
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Pucynoxk 17. Ceuenne peakiuu (n,2n).
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Pucynox 18. Ceuenne peakiuu (n,3n).
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3akjaoueHune.

Ha ocHoBe npoBeneHHOTO aHaau3a MOKHO CEeNaTh BBIBOJ, YTO B 00JIACTH pa3pellIeHHbIX
PE30HAHCOB BCE OIICHKHM OMMPAIOTCS Ha €IWHBIH HA0Op SKCIEPUMEHTAIBHBIX [aHHBIX, M
HEOOJIbIIINE PACXOXKICHUS OLICHOK HE BBIXOMAAT 3a TPAHMIIBI MOTpeurHocTed AaHHbIX. OleHKH
BPOH/I-3, JENDL-3.3 u ENDF/B-VII nans OCHOBHBIX HEUTPOHHBIX pEaKIHW MAlOT OYEHb
OJIM3KKME 3HAUCHUS CEYCHUH, YTO CBUJIETEIHCTBYET O BHICOKOM HAJE)KHOCTU U COTJIACOBAHHOCTHU
JaHHBIX.

dons ondamorexkn POCPOH/I nesiecood0pa3Ho NPUHATH OLIEHKY BPOH/I-3'.

B mHacTosimee BpeMsi HET KaKUX-THOO 3KCTICPUMEHTAIBHBIX JaHHBIX, YKAa3bIBAOIIUX Ha
HEOOXOAMMOCTh YTOUHEHHS ITOU OICHKH.

JIUTEPATYPA
1. Mughabghab S.F.: Atlas of Neutron Resonances, Academic Press,
NY, 2006 (5-th edition of BNL-325)
Mughabghab.bl.A., Neutron Cross Sections. N.Y.-London, Academic Press, 1984, v.1, part B.
2. Khokhlov Yu.A. et al., Proc. Int. Conf. On Nuclear Data for Sci. and Techn., Gatlinburg,
May 9-14, 1994, p.273.
3. Tuttle R.J., Nucl. Sci. Eng., 56(1975)37.
4. bemanoBa T.C., Urnatiok A.B., Ilamenko A.b., Ilmsackmn B.M. PaguanuoHHBIH 3axBaT
HelTpoHOoB. M. DHeproaromusaar, 1986.
5. bapuxoB C.A. [Ipenpunt ®IU-1686, O6HUHCK, 1985.
Badikov S.A., Zolotarev K.I. In: Proc. Spec. Meeting on Evaluation and Processing
of Covariance Data (Oak Ridge, 1992). Paris, OECD, 1993, p. 105.
6. Manokhin,V.N. Report INDC(CCP)-397, Vienna, 1997.
Manokhin,V.N., Blokhin,A.I. Proc. Int. Conf. on Nuclear Data for Science and Technology,
Trieste, Italy, P.871(1997).
7. bnoxun A.W., Manoxun B.H., HacsipoBa C.M., IIpenpunt ®21-2620, 1997.
8. Urnattok A.B., TonctukoB B.A., 3onorapes K.1. BAHT, fAnepusie Koncrantsi, 1997, 4,
9. A Filatenkov et al. VANT, Ser. Nuclear Constants, 1996, is. 2, p.8.

ABTOp 0TOOpa JAHHBIX
Hrnatiok A.B.

95.3. AmMepnumnn-242

Ouenku ceuenuii Am —242 umerorcs B ouoOimorexkax ENDF/B-VII, JENDL-3.3 u B
oubmmorexke Macnosa u ap. (MuHCK).

B JEFF-3.1 npunsts! ganneie oubnuotexu JENDL-3.3.

ENDEF/B-VII Beimymena B 2004 romy. OHa mpencraBisieT coOOW peoakiUI0 OICHKU
Macnosa Beiie 44.3 x3B. B »T0if o0mactu 3HEprud OIEHKA CEUECHUM TMPOBOAMIACH C
ucnoas3oBanuem nporpamMmm ECIS96 u GNASH. Ceuenue nenenus B3SITO TaKUM Ke, KaK U IS
u3otona Am-242m, KOTOpOe MOJy4eHO Ha OCHOBE SKCIIEPUMEHTAIBHBIX JaHHBIX.

1. ' ®aiin MF=8 yAanuTh. JIaHHBIE O 3ala3/bIBAOIUX HEUTPOHAX INPUHATh B COOTBETCTBUM C OLICHKOM
JEFF-3.1 (8 rpymnm), a UX CIEKTphI NPHUHATh TAKUMHM K€, Kak [yl ypaHa-235. Bxmounts daitn MF=8 c
cexmamMu MT=454 u M1=459 u3 ENDF/B-VI.— M.Huxkoaes.
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Ouenka Macnosa u ap. BeinonHeHa B 1997 rony B pamkax mpoekta MHTIL] (CIS-03-95).
Ouenka JENDL-3.3 matupoBana 1997 romom kak ouenka MacnoBa. Oanako, B 2000
rofay oHa Obika MoaupUIMPOBaHa B 001acTH SHeprui Boie 44.3 kaB.

1.1. Z = 95 -3apsi10BO€ YHCIIO;
1.2. A =242 (aTomHBIi1 Bec);
1.3. AWR =239.980 (oTHOLIEHHE MacCHI g]Ipa K Macce HEUTPOHA);
1.4. PapguoaktuBeH ¢ nepuopoM mnoiypacnaza T, = 16.02 uaca, ¢ BeposTHOCTBIO 82.7%
ucnbIThiBaeT _-pacnan B Cm-242, u ¢ BeposTHOCTBIO 17.3% ucnbiThiBaeT e-pacnan B Pu-242.
1.5. [IepeyeHb HEUTPOHHBIX PeaKIUi, UMeroImux moporu 10 20 MaB (coritacio ENDF/B):

O01He XapaAKTEePUCTHKH

MT Peaknus Q, M>B Ernopor., M2B ﬂI[pO—l'[pOI[YKT*)
4 n,n’ -0.0441 0.04428 Am-242,
Am-242m
16 n,2n -5.5376 5.5605 Am-241
17 n,3n -12.179 12.2293 Am-240
18 JieJIeHNe 200.0 0.0 IPOAYKTHI
JICIICHUS
102 n,g 6.3671 0.0 Am-243

2. HejiTpoHuble TaHHBIE B pe30HAHCHOI 00gacT (MF=2)

O0J1acTh paspelIeHHBbIX M Hepa3pelIeHHbIX Pe30HAHCOB
OO6macTh pa3pemnieHHBIX PE30HAHCOB BO Bcex OmOnmoTekax orpaHumdeHa sHeprueit 100 »B.
OO6nacTe Hepa3peleHHbIX Pe30HaHCOB — 44.3 k3B.
CeueHus 1715 TEIIOBBIX HEUTPOHOB U PE30HAHCHBIE UHTETPAJIbI B CPABHEHUU
PEKOMEH/I0BaHHBIMH SKCIIEPUMEHTANIbHBIMU JaHHBIMU Myxabxaba npuBeeHs! B Tadbauue 3.

Tab6muia 3. PezonancHbie cBoiicTBa Am-242, GapH.

JENDL-3.3 MUHCK ENDF/B-VII Myxa6xa6
ot 2095. 2095. 2095. 21004200
S, 219. 219. 219. -
I 987. 987. 987. -
1, 187. 187. 187. -

Kak BupHO M3 MHpOpMAIMU TPUBEICHHONW B TaOmWIE 3, pe30HAHCHBIC CBOMCTBA BCEX
OIICHOK OJIMHAKOBBI U COTJIACYIOTCS ¢ peKoMeHmanuein Myxabxaoa.

HeliTpoHHuble 1aHHbIE BHe pe3oHaHcHOM 00JacTn (MF=3)

IHonnoe ceuenue (MT=1)
B ObicTpoil oGsnacTu 3HEpruil HEUTPOHOB SKCIEPUMEHTAJbHBIE JAaHHBIE OTCYTCTBYIOT.
Onenxn ENDF/B-VII, JENDL-3.3 u MacnoBa, noJIy4eHbl pacueToOM IO pa3HbIM TEOPETUUECKUM

MOZACIIAAM, Pa3INdaroTCsd

MeXy co0Oi, ImpUYeM B pa3HbIX JHAala3oHax I[O-pasHOMY (CM.

pucyHok 19). MoseT ObITh HCTIOIBb30BaHA Jt00ast U3 MPEICTABICHHBIX KPUBBIX.
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Pucynoxk 19. [lonnoe ceuenne Am-242 B obsactu 3uepruii 1o 20 MaB.

Ceuenne genenusi (MT=18)

Ha pucynke 20 noka3aHbl OLIEHKH CEYEHUN JICTICHHUS.
W3 mpuegennoro Ha pucynke 20 cpaBHeHUs BuAHO, uTo oneHku ENDF/B-VII u
MacnoBa cornacyrorcs Mexay coboi mpumepHo ¢ 30% morpemHoctsio. OqHAKO B OICHKE
MacnoBa cedeHHE pacCUMUTHIBAIOCH MO CTATUCTUYECKOM MOJENH, TAe MapaMeTpbl 0aphepoB
JIeJICHUST TTOATOHSUTHCH TOJT pe3ynbTaThl pacuera st Am-242m. B omnenke ENDF/B-VII, kak
yKa3aHO UH()OPMAIIMOHHON CEKIUH, CEYCHUE JIeNICHHsI B3TO TaKUM e, KaK U JJIs u30Tona Am-
242m, KOTOpPOE NOJyYEHO Ha OCHOBE IKCIIEPUMEHTAIbHBIX JAHHBIX.
Ha pucynke 20 nana u sHepreTuyeckas 3aBHCHUMOCTb CPEJHETO 4Mcia HEMTPOHOB Ha
neneHue. [l Bcex OLICHOK OHA OZHA U Ta JKe.
Onenka cpelHero 4uciia 3ana3IblBaloliX HEUTPOHOB BO BCEX OLIEHKAX TaK )K€ OJIHA U Ta
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Pucynok 20. Ceuenne nenenust Am-242 B ob6iactu Hepruii 1o 20 M»B.

Ha pucynke 21 nokazaHo cpaBHEHHME CEUEHUS JEJIECHUS ISl OCHOBHOIO M30TONa Am-242
U I €T0 H30MEPHOTO COCTOSIHHSI, KOTOpbIe ObutH orieHeHb! it Onoimotekn ENDF/B-VII. Tam
K€ TIOKa3aHo OLlEHEHHOe MacioBbIM cedyeHue aeneHus s Am-242. U3 pucynka 21 BUIHO, 4TO
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ornleHKka MacioBa mydile corjacyercs MO TOBEICHHUIO CEUEHHS C OLEHKOM CeYeHHs s
JIOJITO’KUBYIIIETO M30MEPA, T.€. OHA ABJISIETCS MpeanouTutenbuee, yem oreaka ENDF/B-VII.
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Pucynok 21. CpaBHeHue ceuenus aenenus Am-242 u Am-242m.

CeuyeHue paaualiMOHHOrO 3axBaTa HeiiTpoHOB (MT=102)

Ha pucynke 22 npuBeAeHBI OICHKH CEUYEHMI paJHallMOHHOTO 3axBaTa U3 OMOIMOTEK
ENDF/B-VII, JENDL-3.3 u MacnoBa. B o6mactu suepruii 1o 1 MaB umeercs nonHoe coriacue
BCEX OIIEHOK. PacxoxkneHuss mnpu Oosiee BBICOKMX DSHEPrUsX CBSI3aHbl C HCIOJIb30BAHHUEM
Pa3JIMYHBIX MOJEJIEH SIIEPHBIX PEAKIMI U BXOAHBIX IAPAMETPOB K HUM.

DKCIEPUMEHTANBHBIX JAHHBIX MO CEUCHUSIM PaJHALIMIOHHOIO 3aXBaTa HEUTPOHOB st Am-
242 ner.

B oOnactu »sHepruii OBICTPBIX HEUTPOHOB OIICHKHU TIOJYYEHBI HA OCHOBE OITHKO-
CTaTUCTUYECKUX PACUETOB C yUETOM IIPSMOTO U MOJYyIPSIMOTr0 MEXaHU3Ma 3aXBaTa.

1.E+00 :
3 Am-242 capture
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1.E-04 +— i i i
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Energy, eV

Pucynok 22. CeueHnnie paiiallmOHHOIO 3aXBaTa HEUTPOHOB HAAM-242
B oOnactu sHepruit 10 20 MaB.
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W3 npuBenenHoro Ha pucyHke 22 cpaBHeHHMs BuaHO, nodemy B JENDL mnposenu
KOPPEKIIMIO CEUYCHUs 3axBaTa B OBICTpON oOsacTh. XOJ CEYCHHS 3axBaTa SIOHCKOW OIICHKH
MPEANOYTUTENBHEE OCTAIIbHBIX.

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

CpaBHeHUE OlIEHEHHBIX ceueHul peaknuu (n,2n) u (n,3n) nokazano Ha pucyHke 23. [To
dbopme KpuBOil Oosiee MpUBJIEKATEIHLHOM SIBIISIETCS OlleHKa MacioBa.

0.6 - . T
L n2n(MASLOV) : Am-242
L | — — n3n(MASLOV) H neutron production
c - n2n(ENDF/B-VIb2)
S 04 11— — n3nENDF/B-VIb2) [/ 5\ oo
c 3 : :
3=
‘5‘ L
]
(%]
n i : : :
a : :
© 0.2 st e R
[8) : : :
L - —_—
0.0 L L L L , L L L , L L L ~ ?: —— = T
0.0E+00 5.0E+06 1.0E+07 1.5E+07 2.0E+07
Energy, eV

Pucynoxk 23. Ceuenue peakuuu (n,2n) u (n,3n) Ha Am-242
B o0Ostactu sHepruii 10 20 M»aB.

Ceuenne Heynpyroro paccesaus (MT=4).

[To ceueHusiM HEympyroro paccesHus SKCIEPUMEHTAIbHBIX JaHHbIX HeT. Ha pucynke 24
MOKa3aHbl OIICHEHHBIC WHTETPAJIbHBIE CEUCHMsI HEYIPYTroro PacCesiHUS M3 BCEX YKa3aHHBIX
6ubmmorek. OHu paznuyarorcs ~ Ha 20% B MakcumyMe cedeHus. Onenke MacnoBa ciemyer
OTIaTh TpeArnoYTeHue, ee Qopma Iydie coryiacoBaHa ¢ (opmoi (GYHKIUH BO30YKIEHUS
peakiuu (n,2n).
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Pucynok 24. Ceuenue Heynpyroro paccesHusi Am-242 B obnactu suepruit 1o 20 MaB.
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Cnenyer oTtmeTuTh, uTo coriacHo oueHke EAF2003 neynpyroe paccesHue HEWTPOHOB
Ha sape Am-242 npuBoAMT K 00pa3OBaHHWIO JIOJTOXKHUBYIIETO wH30Mepa Am-242m.
CnenoBarenbHo, npuHATEIE B POCDOOH]] ¢haiin oneHeHHBIX TaHHBIX HEOOXOIUMO JOMOJHUTH
JTaHHBIMHA 00 00pa30BaHMUM JOJITOKUBYIIETO U3oMepa B pazaene MF10, MT4.

3akiaoueHune.

Ha ocHOBe mpoBeIeHHOT0 aHAINM3a MOXKHO CAENATh BBIBOJ, YTO B O0JIACTH PE30HAHCHBIX
SHEPruil BCe OLEHKU OMUPAIOTCS HA €IMHBIN HaOop IKCIEPUMEHTAIbHBIX TaHHBIX.

B o0mactu BBICOKMX SHEpruil MpearouTUTENbHEE OKa3bIBA€TCS OTKOPPEKTHPOBAHHAS
Bepcus olieHkn MacioBa, npunsTtas B JENDL-3.3.

Jus oudamoreku POCO®OH/I nenecoo0pa3zHo NPUHATH OLEHKY JENDL-3.3.2

ABTOp 0T0Opa TaHHBIX
Koimees B.H.

95.4. AmMepnunn-242m

B coBpemeHHBIX OHOJIMOTEKAaX OLEHEHHBIX HEUTPOHHBIX JAHHBIX COJEpPIKATCS
cnenytompe (aiel st aMepuIusa-242m:

Munck-1997— ouenka B.M.Macnoga u np., 1997;

JENDL-3.3 (=JEFF-3.1) — ounenka T.Nakagawa, 2002, B KoTOpoil puHsITa OllcHKa MHHCK-
1997 nnsa G0NBIIMHCTBA CEUEHUIA, HO TIEPECMOTPEHA OIICHKA CEUCHUN eTICHUS;

BPOH/I-3 — onenka A.B.Mruattoka u ap., 2001, B koTopoii Takxke MpUHATA OlleHKa MUHCK-
1997 nnst GONBIIMHCTBA CEUCHUIM, HO MEPECMOTPEHA OIEHKA CEUYEHUN U Yucia
HEUTPOHOB JIEJICHHUS;

ENDF/B-VII — ouenka P.Telou u ap., 2005.

1. O0mme xXapaKTepuCTUKH

1.1. Z = 95 -3aps10BO€ YHCIIO;

1.2. A =242 (aToMHBIi1 BecC);

1.3. AW = 239.9800 (oTHOIIEHHE MACCHI AApa K Macce HEUTPOHA);

1.4. PagnoakTuBen ¢ nepuoom nosypacnaga Ty, = 14112 rona, JOMUHUPYIOT raMMa-Tepexo bl
c aHeprueii 48.63 k3B B ocHOBHOE cocTostHME (99.55%) ¢ Bkmagom 0.45% o-pacnana u ~4.7 107
% CHOHTAHHOTO JCJICHUS.

2. HejiTpoHHbIe TaHHBIE B pe30HAHCHOI 00gacT (MF=2)

O06nacTh pa3pelIleHHBIX Pe30HAHCOB

B armace HeiTpoHHBIX pe3oHaHcOB Myrabraba [84M, 06M] mnpuBeneHBI MapaMeTpsh
pe3oHancoB ¢ sHeprusimu 1o 19.7 3B. B omenke Munck-1997 BepxHss TpaHuna o0JacTH

@aiin HEHTPOHHBIX IAHHBIX CJEyeT JOIOJNHUTh HH(popManueld 00 00pa3oBaHMM IOJTOKHBYILETO
n3oMepa Am-242m. /laHHBIC O 3ama3/bIBAIOIIMX HEHTpPOHAX NMPHHATH B cooTBeTCTBMU C oneHkor JEFF-3.1 (8
TPYTI), a UX CHCKTPHI IPUHATH TAKAMH JKe, KaK U1 ypaHa-235.- M. Hukomnaes.
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pa3pelieHHbIX pe30HaHCOB paciupeHa 1o 43 5B, u mapamerpsl pe3oHaHcoB Bbime 19.7 5B
OomnpeesieHbl Ha OCHOBE aHaju3a JaHHBIX MO ceueHusM naeneHust [84B]. Jlig Bcex pe3oHaHCOB
MPUHATHI 3HAUCHUS paJralMoHHBIX mupuH 50 M3B U paanyc moTeHIManIbHOro paccesHus Ry =
9.1677 ¢m. IlapameTpsl OTPHIIATEIHLHOTO PE30OHAHCA OIpPEACTCHBl M3 YCJIOBH OIMCAHUS
PEKOMEH/IOBAaHHBIX CEUEHUN JIeNICHUs U 3aXBaTa TEIJIOBBIX HEUTPOHOB [06M]. [Iy1s1 BEIYMCIICHUS
HEUTPOHHBIX CEUEHUH Ha OCHOBE PE30HAHCHBIX IMapaMeTPOB PEKOMEHJOBAHO MPHOIIKEHUE
MLBW.

Onenka MuHCK-1997 mist pa3pemieHHBIX PE30HAHCOB ObLTa BKIIOUEHA O€3 M3MEHEHUi B
JENDL-3.3, ENDF/B-VII u BPOH/I-3.

JenurenbHble UPUHBI, TPUHIATHIE B MUHCK-1997, nmpuBeieHbl HA pUCYHKE 25 B CpaBHEHHH
C JNaHHBIMH Komnwisauuu Myrabrada [06M]. Jlns pe3oHaHcoB ¢ sHeprusimu Hmke 20 3B
pa3Horiacusi OIEHOK JCJIMUTENbHBIX IIUPUH BECbMa HE3HAYWTEIbHBI, a BBILIE ATOM SHEPTUU

MMEIOTCS JIMIIIb JIaHHbIE, MOJIyYCHHbIE MHHCKOW TPYIION W TPHHATHIE BO BCEX IMOCIECIHHUX
OLIEHKAaX.

242mp
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Pucynok 25. JlenuTenbHble MUPUHBI Pa3pELICHHbIX PE30HAHCOB B OlleHKe MUHCK-1997
B CPAaBHEHHHM C JJAHHBIMU KOMIWJISILMY IIHUPHUH B aTJace HEUTPOHHBIX pe30HAHCOB [06M]

Paccunrannbie cedenus (B OapHax) IUisl TEIUIOBBIX HeWTpoHOB (2200 M/c) mpuBeneHB B
cienyrolei Tadaure 4.

Ta6muma 4. PezonancHeie cBoiicTBa Am-242m, GapH.

Ouenka Munck-1997 ENDF/B-VII  Dxkcnepum. [84M], [06M]

IIOJIHOE 7624.7 7624.7 --

yapyroe 5.25 5.25 --

3axBara 1229.2 1229.2 2000600 12904300

NEJIEHUS 6390.2 6390.2 6950+280 6200200
pe3oHaHCHbIN uHTErpan Beie 0.5 3B:

3axBara 237.8 239.0 -- 211 BbIu.

JIeJIeHUS 1527.0 1541.8 1800+65 1570+80

B HOBOM M3/1aHMM aTiiaca HEUTPOHHBIX pe30HAHCOB [06M] 3KCniEpUMEHTaIbHbBIE 3HAYCHUS
CEUCHU M PE30HAHCHBIX MHTETPaJiOB JEJCHHUS M 3aXBaTa HEHTPOHOB OBUIM YTOYHEHBI IO
OTHOIIEHUIO K TpenpiaymeMy wu3fganuio [84M], u B mpenenax MOTPENTHOCTH OICHKHU
COIVIaCyIOTCA C YTOYHEHHBIMU JaHHbIMHU. HeOosblive pa3nuuus pe30HaHCHBIX MHTErPaloB B
onienkax MuHck-1997 u ENDF/B-VII 00ycnoBieHsl BIUSHIEM BHE PE30HAHCHON 00IacTH.

Ha pucynke 26 mnpencraBieHa 3HEpPreTHYECKass 3aBUCUMOCTb 4YMCJIA S-PE30HAHCOB,
conepkauuxca B kommwisiuuu [06M] u onenke MuHck-1997, a Takke KyMyJISTUBHBIX CyMM
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MPUBEJCHHBIX HEUTPOHHBIX IMHPUH. YTOOBI TMOJYYUTh ONTHMAIBHYIO OIIEHKY MpPOIyCKa
PE30HAHCOB, Hapsly C aHaJU30M DSHEPreTUYEeCKOW 3aBUCHUMOCTH KyMYJSTUBHOM CyMMBI
PE30HAHCOB OOBIYHO MPUBIEKAIOT aHAJU3 COOTBETCTBUS MapaMeTpoB pe3zoHaHcoB [loprep-
TomacoBy pacripelelieHuI0 HEHTPOHHBIX IIMPUH. Pe3ynpTaThl Takoro aHaiausza aias Habopa
pE30HaHCHBIX mMapaMeTpoB MuHCck-1997 npencraBinensl Ha pucyHke 27. JlaHHbIN aHaAIN3
MOKa3bIBaeT, YTO B Habope s-pe3oHaHCOB MpormyiueHo Oonee 50% cnabbIx pe30HAHCOB, U
CpPEeIHUE PACCTOSIHHSI MEXIy pE30HaHCAMM, HCIPABIEHHOE C Y4YeTOM TMPOIyCKa, pPaBHO
D(=0.23+0.05 5B i HeliTpoHHAs cHIOBas (YHKIHS S-pe3oHaHcoB pasHa So=(1.32 + 0.18) 10, B
aHajornyHoM aHanm3e MyxabOxaba [06] mns pe3onancoB no 20 3B momyuensl 3HadeHus: D=
0.2940.02 3B u Sp= (1.47+ 0.25) 10'4, TOorjga Kak B aHanuze MacinoBa u np. [2] mns Habopa
pesoHarcoB 10 37 5B momyuensr Dg= 0.27+0.03 5B u S¢= (1.22+ 0.25) 10™. C yuerom
MOTPEIIHOCTe 3HAYEHUS S) MOXHO CYHTATh COBMAJAIONIMMU BO BCEX OIIEHKAaX, TOT/A Kak
3HaueHuss Dy B ananmm3e MyxaOxaba [06] kaxkeTcs HECKOJBKO 3aBBIIICHHBIM, MO-BUANMOMY,
BCJIEJICTBHE HEJOOLIEHKH MPOITyCKa PE30HAHCOB.

T T ™ T 60 :

100 4 Am-242m

Am-242m

Q)

Minsk-1997
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404 - Mughabghab
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D,=0.23(0.05) eV

S,=1.32(0.18) .
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Resonance energy (eV) Resonance enerav (eV)

PucyHok 26. DHepreTuyeckasi 3aBUCUMOCTD YUCJIA PE30HAHCOB U KYMYJISITABHBIX CYMM
MIPUBEICHHBIX HEUTPOHHBIX IIUPHUH B PA3INUHBIX olleHKaX. [IITpuX-myHKTUPOM MOKa3aHbI
OIICHKH, MTOJIyYEH-HbIE C YYETOM IMPOIMYCKa PE30HAHCOB
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Pucynok 27. AHanu3 npomnycka pe30HaHCOB Ha Am-242m.

Ha pucynke 28 mnokasaHa oueHka cedeHMd aeneHuss MuHCk-1997 nns pa3pemieHHbIX
PE30HAHCOB B CPABHEHHMHM C WMEIONIMMHUCS HKCIEPUMEHTAIBHBIMU JaHHBIMU. OmnmcaHne
9KCTIIEPUMEHTAIBHBIX JaHHBIX SBJSIETCS TOCTATOYHO XOPOIIMM BO BCEM JMAIa30HE YHEPTUH 10
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43 3B, ¥ 3TO MOCITYKIJIO OCHOBHOHN NMPUYHHOHN BKJIFOUCHUS OlleHKH MuHCK-1997 B (haiiinsl Bcex
COBPEMEHHBIX HAIIMOHAIBbHBIX OMOINOTEK SIAEPHBIX TaHHBIX.

Jlis MONHBIX HEUTPOHHBIX CEUEHUH U CEYEeHUU paJMallMOHHOTO 3aXBaTa HEUTPOHOB
PE30HaHCHAs CTPYKTYpa UMEET BUJI, AHAJIOTMYHBIA CEUCHUSIM JICIICHUS, HO SKCIIEPUMEHTAIIbHBIX
JAHHBIX JIS1 9TUX CEYCHUH HET.
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Pucynok 28. Ouenku ceuennii neseHns Am-242m B 00J1aCTH pa3pelIeHHBIX PE30HAHCOB
B CPAaBHEHUHU C IKCIIEPUMEHTATbHBIMU JTAHHBIMHU

Oobs1acTh Hepa3pelieHHbIX Pe30HAHCOB

Bepxusisa rpanuiia o01acTH HEpa3peIICHHBIX PE30HAHCOB B OlleHKe MuHCK-1997 npunsta
paBHoOIi 27.283 k3B, u 3Ta oreHKa BKIIIOYeHa 0e3 M3MEHEeHH B (ailfibl BCeX yKa3aHHBIX BHIIIE
6ubnuorek. B paccMoTpeHue BKIIOYEHBI OpOHMTaJIbHbIE MOMEHTHI JJS S-, p- U d-BOJH, U B
cootBeTcTBUM ¢ npaBmwiamu Gopmara ENDF/B st BerancieHnss HEHTPOHHBIX CEYCHUN IPUHSTO
npubamkenne SLBW.

Paanyc noTeHIManbHOro paccessHusl 1 HEUTPOHHbIE CUIIOBBIE (DYHKIMU p- U d-BOJIH OBLIM
B3ATHl U3 PAcyYETOB IO ONTHYECKOM MOJENH, TOrJa Kak CHioBas (DYHKIHS S-BOJIHBI, CpEIHEe
pacCcTOsiHUE MEXAY pEe30HaHCAMHM M CPEJHHE paJuallMOHHBIE W JIE€IUTEJIbHbIE IIUPHUHBI ObUIH
IIPUHATHI B COOTBETCTBUU C PE3YJIbTaTaMH aHAJIN3a Pa3PEIICHHBIX PE30HAHCOB. DHEPreTHYECKas
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N CIIMHOBasA 3aBHCHMOCTb JCIUTCIIbHBIX IHUPUH YYHUTHIBAJIaCb B paMKax CTaHI[apTHOﬁ
CTATUCTUYECKON Mojaenu [Byropboro Oapbepa neneHuss [97M]. Jlns HwKHEH TpaHHIIBI
UCTIOJIb30BaHHBIC MTapaMeTPhl UMEJH CIEAYIONINE 3HAUCHHUS:

Ro=9.1677 dm, SO = 1.215E-4, S1 = 2.020E-4, S2 = 1.54E-4, DO = 0.271 5B, I'g = 0.050 3B u
I'f=3955B.

Ha pucynke 29 omnenka ceuenus neneHuss MuHck-1997 nns oGnactu HepaspenieHHBIX
PE30HAHCOB MPUBEJACHA B CPABHEHUM C SKCHEPUMEHTAIbHBIMH AaHHbIMH. ONUCaHUE aHHBIX
CJICAYCT NMPU3HATH BIIOJIHC YAOBJICTBOPUTCIBbHBIM, U 66‘3 AOMNOJHHUTCIBHBIX SKCIICPUMCHTAJIBHBIX
JTAHHBIX HE BUTHO KaKUX JTUOO BO3MOKHOCTEH YJIYUIIICHUSI PACCMAaTPHUBACMON OIICHKH.

10 102 10— =
j j T T j j j - —— Minsk-1997
O 2881 Kai

= 1984 Browne
< 1983 Dabbs
22 1968 Bowman
= 1967 Seeger

10= 102

N - - ]

10 | {10

Cross Section (barns)

10 102 10— =

Energy (Mel)
Pucynok 29. Ceuenne nenenus Am-242m (Munck-1997) B obmactu Hepa3penieHHbIX
PE30HAHCOB B CPABHEHHHU C IKCIIEPUMEHTATbHBIMU JAHHBIMHU.

3. HeijiTpoHHuble 1aHHbIE BHe pe3oHaHcHOI 00dactu (MF=3)

3.1. IHoanble ceuenusn (MT=1)

OKCHEpUMEHTAIBHBIX JTAHHBIX O MOJHBIX HEHTPOHHBIX CEUCHUAX BHE PE30HAHCHON 00JacTH AJis
2MAm Her. [ToaToMy BCE OIICHKH IMOJIHBIX CEUEHUH MPOBOISATCS HA OCHOBE PACUETOB B paMKax
onTtudeckoil Mozaenu. COOTBETCTBYIOIIME OLIEHKU JJIsi 3Hepruil HeuWtpoHoB Bbime 100 k3B
npezncrasiensl Ha pucyHke 30. Ormmume onenok ENDF/B-VII u Munck-1997 o0ycnoBieHO
pazIuuMeM UCIOJIb30BAaHHBIX ONTHYECKMX IOTEHIMAIOB, HO pa3HOIJIacUsl OLEHOK BechbMa
HezHauntensHel. B JENDL-3.3 u BPOH/I-3 Oblna mpuHsTa OLIEHKA MOJHBIX CEYCHHH MHHCKOU
IPYIIIBI BO BCEM JUAIa30HE SHEPTUM HEUTPOHOB.

3.2. CeueHue ynpyroro paccesiHusi M yrjoBble pacnpenejieHus Heiitponos (MT=2).
BO BCeX OLIEHKaxX CEYEHHE yNPYroro paccesHusi, 00bIYHO, OMPEeNsIeTcs Kak pPa3HOCTh MOJTHOTO

CEYEHHs U CyMMBI BCEX OCTaJbHBIX OLIEHEHHBIX ceueHuil. Ha pucynke 31 mokasaHo cpaBHeHue
OLICHOK MHTETPAJIbHBIX CEYEHUN YIIPYTOro paccessHusl HEUTPOHOB.
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Pucynok 30. CpaBHeHUE NOJTHBIX HEUTPOHHBIX ceUeHU Am-242m BHE pe30HAHCHOM o0actu

Hecmotps Ha coBnajeHne OLEHOK IOJIHBIX HEUTPOHHBIX ceueHuil, oneHku JENDL-3.3,
Munck-1997 u BPOH/I-3 ans ceueHmii ynpyroro paccesHusl 3aMETHO Pa3IndaioTcs B 00JIACTH
OBICTPBIX HEUTPOHOB, W OTH PA3NUYUS OOYCIOBIEHBI COOTBETCTBYIOUIMMH Pa3HOIIACUSIMU
OIICHOK ceueHuid aeneHus. CienyeT oXuaaTh, 4TO 0oJiee KOPPEKTHOU I CEYCHHH YIIPYTroro
paccesHUst OyIyT OLIEHKAa, B KOTOPOH JOCTUTHYTO JIydlllee ONUCAaHHE CEUEHUH JeneHHs
paccMaTpuBaeMoro U30ToIa.

OnTuueckass MOJENIb HCIOJB3YETCS TaKKe JJIs PacueToB YIJIOBBIX paclpeacieHuit
YIPYIrO U HEYNPYTO PacCESIHHBIX HEUTPOHOB. Pa3innumns MOJy4EeHHBIX YTJIOBBIX PaCIpECIICHAN
JUIsL YOPYTOro paccesHus BeCbMa HE3HAYMTeNbHBI B onleHkax Munck-1997 u ENDF/B-VIIL. B
JENDL-3.3 u BPOH/I-3 Obut1 npUHATHI OLEHKHU YTJIOBBIX PACIPEICIEHUIl MUHCKOM TPYTIIIbI.

10-1 1 10
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Pucynok 31. CpaBHeHHE CEUCHHI YIIPyTOoro paccessHuss Am-242m BHE pe30HAHCHOM 00J1acTH
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3.3. CeueHue paguaniuoOHHOro0 3axBaTa HeiiTpoHoB (MT=102).

IKCIIEPUMEHTANBHBIX JAHHBIX [0 CEUCHMIO PaJMAIOHHOTO 3aXBaTa HEHTPOHOB I - "Am
HET, ¥ OLIEHKHU, OOBIYHO, IPOBOJAATCA HA OCHOBE PacyeTOB 10 OONTUKO-CTATUCTUUYECKON MOJENN
C TPUBSA3KOM PpaMALMOHHBIX CHJIOBBIX (YHKIMH K 3HAYCHMSM, IOJIYYEHHBIM W3 aHaJIu3a
HEUTPOHHBIX pe3oHaHCcOB. CpaBHeHue oueHOK MuHck-1997 u ENDF/B-VII nns ceuenmit
paZuaOHHOIO 3axBaTa OBICTPHIX HEHTPOHOB IMOKa3aHO Ha pHcyHKe 32. Pasnuume mexnay
OLICHKaMH CpPaBHUTEJILHO HEBEJIMKO B 00JIaCTU 3HEPIUi HEUTPOHOB 10 2 M»1B, u Tonbko BbIIIE
9TOW DHEPTHH PA3HOIVIACHS OLEHOK CTAHOBSTCS CYIIECTBEHHBIMU. ClIeyeT, OJHAKO, OTMETHUT,
YTO BBUJAY MaJlOil BEJIMYMHBI CEYEHHs 3axBaTa HEHUTPOHOB C HHeprusimu Bbiue 1 MbdB,
pasHorJIacusi OIICHOK B 00JAacTH BBICOKMX OSHEPrHil HE OKa3bIBae€T CKOJIb JIMOO 3aMETHOTO
BJIMSTHUS HA PacueThl XapaKTEPUCTHK SAEPHBIX PEaKTOPOB.
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Pucynoxk 32. CpaBHeHUE CEUCHHI paIualluOHHOTO 3axBata Am-242m
BHE PE30HAHCHOW 00J1acTH

3.4. Peaxkuusn neaenusi (MT=18)

s cedenuil neneHus umeercs OONbLIOW 00BEM SKCIIEPUMEHTANIBHBIX JAHHBIX, MEXIY
KOTOpPBIMH, OJIHAKO, MMEIOTCS CYIIECTBEHHblE pa3Horiacus. HoBble sKcnepuMeHTaIbHbIE
nanHble [97F], monyuyeHHbIE B KOHIIE JEBSHOCTBIX T'0OJIOB, JIEKAT HECKOJIBKO HUXKE OCHOBHOMU
Macchl MpPEIbIIYIIUX JAaHHBIX, U Ha 3TU JAHHbIE OPHUEHTHPYETCS OOJBIIMHCTBO HaJaBHUX
OLCHOK ceueHH JaeneHus. [lomHBIM  CTaTUCTUYECKUM aHaIU3 BCEU  COBOKYIIHOCTH
HKCIIEPUMEHTANIBHBIX JaHHBIX OblT mpoBeneH B pabote [01U], m ero pe3ynabTaThl MPUHATHI B
kauectBe oueHkn bPOH/I-3, npuBeneHHol Ha pucyHKe 33 COBMECTHO C AIKCIEPUMEHTAIbHBIMU
JaHHBIMU U IPYTUMH olleHKaMu. Ha OoCHOBe MeTOJa CTaTUCTHUYECKOIrO ydeTa CHCTEMaTHYECKUX
HOTPEIIHOCTEN 3KCIIEPUMEHTANBHBIX JaHHBIX OBUIM YTOYHEHBI PEKOMEH]yeMble MOIPEHIHOCTH
OLICHEHHBIX CEUEHUI JEJIEHUs M OIpejAeiieHa KOBapHallMOHHAs MaTpHlla HOTPELIHOCTEH.
BaxxHoil 0COOEHHOCTHIO TMOJYYEHHOM KOBApUAIIMOHHOM MAaTpULbl SIBJISETCS JAOCTATOYHO
OonblMe 3HA4YEHUs JaJeKMX HEJUAroHalbHBIX SJIEMEHTOB, OTPAXKAIOIIME KOPPEALHUU
PEKOMEHIyEMBIX IaHHBIX B IIMPOKUX YHEPreTUUYECKUX MHTEpBajax.

B obGnactu sHEpruit HEUTpOHOB 10 7 M3B BCe OlleHKH yA0BIETBOPUTEIHLHO COTTIACYIOTCS
¢ naHHbiMM u3MmepeHuil [84B, 97F], xoropble mpexacraBisitoTcs Haubosee HaAeKHbIMH. s
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0osee BHICOKUX AHEPruil oneHKy MuHck-1997, HEeCOMHEHHO, ClelyeT MPU3HATh 3aHMKEHHOHN U
MPOTUBOpEYAIEH HKCIEPUMEHTAbHBIM HaHHbIM. C apyroi croponsl, orneHku JENDL-3.3 u
ENDF/B-VII, onuceiBaromye sKkcepuMeHTalbHbIe JaHHbIE B 001acTu sHepruit Beime 10 MaB,
UMEIOT JHEPreTUYECKYI 3aBHCHUMOCTh, NPOTHBOpEYAINlyI0 OOIMMM  3aKOHOMEPHOCTSIM
«CTYNIEHEOOPA3HOTO» POCTA CEUCHUH NIEJICHHS NMPU YBEIUYCHUH YHEPTUU HEUTPOHOB. [losTOMY
onenka BPOHJI-3, onTuManbHO ONHUCHIBAIONIAsE BCIO COBOKYITHOCTh 3KCIEPUMEHTAIbHBIX
TAHHBIX, IPEICTABISETCS 7Sl CeUCHUH AeneHus HanOoliee HaIeKHOM.

Hapsiny ¢ cedeHuMs MU A€lIeHHs] OJHOM M3 BAXKHEWIIUX XAPAKTEPUCTUK NEISALIUXCS SAIEP
SBJISICTCSI MHOXXECTBEHHOCTh HEUTPOHOB jenieHusa. OIEHKH 4YHuCia BTOPUYHBIX HEUTPOHOB,
WCITYCKAaeMbIX MPU JICJTICHUU 242mAm, MPUBEACHBI HA PUCYHKE 34 B CPaBHEHUU C UMEIOIIMMUCSA
3KcnepuMeHTaIbHBIMUA JaHHbIMU [70J, 81H]. IlorpemHoctu 3KcrnepuMeHTaNbHBIX JTaHHBIX IJIS
HEUTPOHOB C PHEpPrusiMu Bhille 2 M>B BecbMa 3HAUUTENbHBI, U HA UX OCHOBE HENb3s CHENATh
BbIOOp Mexay onieHkaMu MuHck-1997 u BPOH/I-3, pa3znnuns KOTOphIX BeCbMa HE3HAUUTEIIbHBI.
B JENDL-3.3 u ENDF/B-VII npunsita oneaka Munck-1997.

Jns cpennero yucna 3ama3fplBaloluX HEUTPOHOB B MuHCK-1997 npunsra onenka bpsau
u Nurnanna [89B]: vq = 0.0078 myst sHeprum HellTpoHoB HUkE 4 MaB u vy = 0.00427 Bbie 7
M>5B. Dra xe onenka BkitodueHa B JENDL-3.3 u ENDF/B-VII. Ananornunas oueaka bBPOH/I-3
OCHOBaHa Ha pekoMMeHaarusax padora [00Z]: vg = 0.0069 miis sHepruu HelTpoHOB HUXKE 4 MaB
u vq = 0.00414 Beime 7 M»B. be3 nomomHUTENBHON SKCTIEPUMEHTATBHOM WH(GOPMAITUU BPSJT JIN
MO>KHO 00OCHOBATh BBIOOP MEX]y 3TUMHU OLICHKAMH.
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Pucynok 33. Ouenku ceueHuii nenenus Am-242m BHE pe30HAHCHOM o0sactu
B CPAaBHEHMH C 3KCIIEPUMEHTAIbHBIMU TaHHBIMU
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Pucynox 34. O1ieHKM MHOXECTBEHHOCTH HEUTPOHOB JIeJIeHUsT Am-242m
B CPAaBHEHHHU C IKCMIEPUMEHTAIbHBIMU JAHHBIMU

3.5. Heynpyroe paccesinue HeTPOHOB

Bce orneHkn cedeHuid HEYNpyroro paccessHuss HEUTPOHOB OINUPAIOTCA HA CTAHAAPTHBIC
ONTHUKO-CTATUCTUYECKUE PACUEThl M PA3HOTIIACUSl OICHOK OOYCIIOBJICHO, TJaBHBIM 0OO0pa3oM,
pa3IUuUsAMH MApaMETPOB ONTHUYECKOTO MOTEHIIMAJa, MCHOJb3yeMoro B pacuerax. B MuHck-
1997 paccmarpuBaiicst CrieKTp 25 HIDKAHIINX YPOBHEH siapa-mumieHd, Toraa kak B ENDF/B-VII
— 33 ypoBHe#d. Tak kak TpH YBEIWMYCHHH 4YHCIA YPOBHEH COOTBETCTBYIOIIUM 00pa3om
U3MEHSAETCS TMOPOT CTATUCTUYECKOTO OIMUCAaHUS YpPOBHEH, Tak Ha3blBaeMbli KOHTHHYYM
YPOBHEH, TO pa3inuus B YUCJIE pacCCMaTPUBAEMBIX YPOBHEN HE JIOJKHO 3aMETHO OTPa)XKaThCs Ha
OLIEHKaX MOJIHOTO (MHTErpajbHOI0) CEUEHUSI HEYTIPYTOT0 paccesHusl.

OKCMEPUMEHTAIIBHBIX JAHHBIX MO HEYIPYTOMY PACCESTHUIO HEUTPOHOB MJIs 22MAm Her.
CpaBHEHME OLICHOK CEYEHHI HEYNPYIroro paccestHus Moka3aHo Ha pucyHke 35. OTinune oueHoK
ENDF/B-VII u Munck-1997 00ycioBiI€HO pa3IuuueM HCIOJIb30BAHHBIX  ONTHUECKUX
NOTEHLMAJOB, HO pa3HOIJIacusi OLEHOK He oueHb Oousbime. be3  nomomHurtenbHOU
9KCIIEPUMEHTAILHOM MH(OpPMAIK Bl I MOXHO 00OCHOBATh MPEANOYTEHHE KaKou-T11ubo u3
orieHok. Kak yxe ormeuanocs Boitie B JENDL-3.3 u BPOH/I-3 6bina npunsita orieHka MUHCK-
1997.

J1st yriaoBeIX pacnpeneseHUu pacCesTHHBIX HEUTPOHOB BCE OLIEHKH YUYUTBHIBAIOT BKJIAJ
IPSIMBIX MPOIIECCOB U1 YPOBHEN POTAIMOHHOM MOJOCKHI, KOTOPBIM MPUBOJIUT K MOBBIILIECHHOMY
BBIXOJy HEUTPOHOB [UIs TEpPEeIHUX YIIOB, M aCUMMETpUsS YTJIOBBIX pacHpeeeHui
YBEJIMUYMBACTCS C POCTOM SHEPTUU HAJICTAIOIINX HEUTPOHOB. JlJis paccessHUS Ha 0oJiee BRICOKUX
HEKOJUICKTUBHBIX YPOBHSIX yYTeHa HEOOJbINas aHU30TPOIHUS YIJIOBBIX pachpeneaeHui
HEHUTPOHOB, 00YCIIOBJICHHAS MPEAPABHOBECHBIMHU MTPOLIECCAMHU.
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Pucynok 35. OueHkH HHTETpaJIbHOTO CEUEHUS HEYTIPYTOI0 paccessHus HEUTpOHOB Am-242m.

3.6. Peaknuu (n,2n) u (n,3n) (MT=16 u MT=17)

Nmeromuecs: OLIEHKU UHTETPAIbHBIX CEUEHUN peakiuu (n,2n) moka3zaHbl HA pUCYHKE 36.
DKCIepHMEHTANbHBIX JAHHEIX MO peakiuy (n, 2n) Ha >*"Am Her. Pasmiuns OLEHOK HE OUYCHb
3HAYUTEIbHBI, HO, TEM HE MEHee, oleHka MuHCK-1997 kaxeTcsa NpeAnoYTUTEIbHON BBUILY
o01iero mo1o0ust YHEPreTUIEeCKOil 3aBUCMOCTH CEYEHHUS ¢ aHAIIOTHYHBIMH 3aBUCUMOCTSAMU IS
ONMu3IekKAIUX JENAIMXCS AP, UMEIOINX COOTBETCTBYIOIINE IKCIIEPUMEHTAIbHBIE TaHHBIE.
Xon ouenku ENDF/B-VII B OKpEeCTHOCTSAX MaKCUMyMa Ka)KETCS HE €CTECTBEHHBIM.

DKCIEepUMEHTAIBHBIX JaHHBIX O CeYeHWHW peaknui (n,3n) taxke Her. CeyeHue 3TOU
peakuuM CylecTBeHHO ToJibko Bbime 14 M»sB. Ilpu sueprusx 18 - 20 M»sB ceuenue He
npesbimaet 3HadeHuit 50-70 m6apH.
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Pucynoxk 36. Ouenku ceueHuit peakiuii (n,2n) Am-242m.
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4. Ceuyenus 00pa3zoBaHus U cnekTpbl ramma-iavued (MF=12, 13. 14, 15)

B daitmax Munck-1997 u ENDF/B-VII Her omneHOK BBIXOIOB Tamma-nyded. OIeHKH
UHTCTPAJIBHBIX ~ BBIXOJOB M CIEKTPOB  TaMMa-lIy4e€H, CONYTCTBYIOIIUMX  IpOLEccaM
paJHALMOHHOTO 3aXBaTa, HEYNMPYTOro PacCesHHs HEHTPOHOB M ACHCHHS -~ "Am comepiKaTcs
toibko B BPOH/I-3. OHM mnomydyeHsl Ha OCHOBE ONTHUKO-CTaTUCTUYECKUX PACUYETOB IO
nporpamme GNASH c¢ mapamerpamu, TECTUPOBAaHHBIMM Ha aHAJOTHMYHBIX pacyerax Majis
M30TOIOB ypaHa U Iy TOHUS.

VYTrI10BBIE pacpeiesieHus BCEX TUIIOB FaMMa-U3TyU€HUs IPUHATHI H30TPOITHBIMH.

3aKiIoueHue

Ha ocHoBe mpoBeneHHOro aHaiM3a MOXKHO CHAeNaTh BBIBOM, YTO OIeHKa MuHCK-1997
o0OecreynBaeT ONTHMAJIBFHOE OMHCAHHE UMEIONICHCS COBOKYIMHOCTH OSKCIIEPUMEHTAIBHBIX
JaHHBIX 11 ~“"Am B oGnacTu pa3pelIeHHBIX U HEpa3pelIeHHbIX PE30HAHCOB, M 3Ta OICHKa
BKJIIOUeHa BO Bce Oonee mo3nuue onenkn: bPOH/I-3, JENDL-3.3 (=JEFF-3.1) u ENDF/B-VIL.
OnHako, omMcaHue CEYEHUMN JeeHUs Uil OBICTPBIX HEUTPOHOB B orleHKe MUHCK-1997 Henb3s
NpU3HATh YAOBIETBOPUTENBHBIM, U TaKoe OMucaHue ObUI0 yTouHeHO B omenkax BPOHJI-3,
JENDL-3.3 u ENDEF/B-VII. Ouenky BPOH/I-3, omnwmpatoniyrocss Ha COBOKYIIHOCTb
TEOPETHUECKUX pPACUYeTOB M CTATHCTHYECKHUX METOJOB OINMHUCAHWE KPUTHUYECKH BHIOPAHHBIX
SKCIEPUMEHTAIBHBIX JAHHBIX, I[MO-BUAMMOMY, MOXHO TIpu3HaTh ontuMmaibHoi. BPOH/I-3
SBIISIETCS TAK)KE TUHCTBEHHON OIIEHKOMW, BKITIOYAIOIIECH BBIXObI TaMMa-Ty4eH.

Hna 6ubmuoreku POCDPOHJ] B Hacrosiimee BpeMsi Ie1eCO00pa3HO MPUHATH OLEHKY
BPOH/I-3°. JlaHHbIe O 3aMa3IbIBAIOLINX HEUTPOHAX NPHUHATH B COOTBETCTBUU C oueHkon JEFF-
3.1 (8 rpymm), a UX CHEKTPHI MPUHATH TAKKUMH K€, KaKk Jsa ypaHa-235. Beectu ¢aiin MF=10 ¢
CEYEHHUEM Iepexoia B OCHOBHOE cocTosiHue Ha ocHoBe EAF2003.

ABTOp 0T0Opa TaHHBIX
Urnatiok A.B.
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2. JlaHHBIe O 3ama3aBIBAIONIMX HEHTPOHAX MPHHSTH B COOTBETCTBHE C orenkoil JEFF-3.1 (8 TPy, a ux
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ocHoBHOe coctostane Ha ocHoBe EAF2003. Brimrounts ¢aitn MF=8 ¢ cekumsimu MT=454 u MT=459 u3
ENDF/B-VI. — M.Hukomnaes.
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95.5. AMepnuun-243

Onenku ceueHnit Am —243 umerorcs B omoimorekax ENDF/B-VII, JENDL-3.3, BPOH/I-
3, JEFF-3.1 u B 6ubnuoreke Maciosa u ap. (MuHCK).

B JEFF-3.1 npunsts! gnanusie 6ubmmoreku JENDL-3.3.

Ouenka BPOH/I-3 BeimosnneHa B 1996 roay, B 2001 BhinosiHeHa peBu3us (aiina, oleHKa
MHHCKOW IpyNIbl BeIOJIHEHA B 1996 roxy.

Onenka ENDF/B-VII Beimymena B 2006 roay. Ilo cpaBHeHuio c¢ Bepcueil (aiina
ENDF/B-VI conepuT CyleCTBEHHOE MOBBILICHUE ceueHus aeneHus B oomactu 150 3B-1 M»sB,
YTO MPHUBEJIO K YCTPaHEHHIO pacxoxkaeHui nanubix (aiima ENDF/B-VI ¢ manaeimu JENDL-3.3
u BPOH/I-3.

Ouenka JENDL-3.3 Bemymena B 2002 roay, HO psil OCHOBHBIX CEUEHUM B HEW MPUHAT U3
BPOH/I-3. Ouenka Macnosa u fip. BeinoiaHeHa B 1996 rony.

1. O0mme xapakTepuCcTUKHA

1.1. Z =95 -3aps10BOE YUCIIO;

1.2. A =243 (aTomHBIi1 Bec);

1.3. AW = 240.973 (oTHOIIEHHE MACCHI sI/Ipa K Macce HEUTPOHA);

1.4. PagnoaktuBeH ¢ nepuogoM nosypacnana Ty, = 7370 net, AOMUHUPYET O.-pacnaj ¢ BKJIaJOM
3.7E-9% cHOHTAaHHOTO JICIICHUS;

1.5. [lepeueHb HEUTPOHHBIX peaKUi, UMEIOIUX nmoporu 10 20 M»aB:

MT Peaknus Q, M>B Ernopor., M2B ﬂI[pO—l'[pOI[YKT*)
4 n,n’ -.0422 .0424 Am-243
16 n,2n -6.638 6.666 Am-242g
Am-242m
17 n,3n -12.567 12.619 Am-240
18 NeJIEHNE 0 MPOITYKThI
JIeJICHHS
102 n,g 5.363 0 Am-244g
Am-244m

2. HejiTpoHHble TaHHBIE B pe30HAHCHOI 00gacT (MF=2)

O0J1acTh paspelieHHbIX Pe30HAHCOB

OO6nacTh pa3pelIeHHBIX PE30HAHCOB BO BCEX OLEHKaX orpaHmyeHa sHeprueit 250 »B. Ha
pucynkax 37-39 mpeacTtaBieHbl SKCHEPUMEHTANbHbIE M OLCHEHHBIE JTaHHBIE B ATOH 00JIACTH

DHEPTUi.

3HaueHUsl CEUYEeHUH AJIs TEIUIOBBIX HEHMTPOHOB M PE30HAHCHBIE MHTETPalbl B CPAaBHEHUU

PEKOMEHI0BaHHBIMU JaHHBIMU [ 1] mpuBeneHs! B TabmuIe 5.
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Tabmura 5. PezonancHeie cBolicTBa Am-243, GapH.

JENDL-3.3 MUHCK BPOH-3 | ENDF/B-VII Myxa0xa0,
OapH
Giot 84.25 84.23 84.23 83.69 84.0+1.9
ot 0.0813 0.064 0.064 0.074 0.074+0.007
o, 76.71 76.71 76.70 75.08 75.1+1.8
I¢ 7.54 7.44 7.53 8.64 8.5+0.5
I, 1790 1788.2 1783.9 1815.8 1820+70

[To cedyenuto neneHuss BO BceX OMONMMOTEKaX HAOIIOMAETCS 3HAYUTEILHOE PACXOXKICHHE
C DKCHEPUMEHTAIbHBIMU JaHHBIMH, OJHAKO IO OCTAJbHBIM CEUYEHHSIM U PE30HAHCHBIM

HHTCrpajiaM €CTh XOpomee coriacuc.
95-Am-243(N,TOT),SIG

1959 Cole

10% |

102

Cross Section (barns)

0 10° 0° 107
Incident Energy (MeV)

Pucynoxk 37. [NonHoe ceuenne Am-243 B 00J1aCTH SHEPTUN Pa3pEHICHHBIX PE30HAHCOB.

95-Am-243(N,F),SIG

m
Tendl
2001 Kobayashi
1999 Kohay,
1970 Seeger

Cross Section (barns)

Incident Energy (MeV)

Pucynok 38. Ceuenue nenenust Am-243 B 00J1aCTH SHEPTUN Pa3pelICHHBIX PE30HAHCOB.
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95-Am-243(N,G),SIG

-~ Endi-hT ! !
- Minsk-Hel

Cross Section (barns)

10'lli 1 0'Is % 0""
Incident Energy (MeV)

P HCYHOK 39. Ceucnue paauanoOHHOr0 3aXBaTa B o0ractu Z-)Hepl“I/Iﬁ Pa3pCII€CHHBIX PE30OHAHCOB.

O0JacTh Hepa3peleHHBIX Pe30HAHCOB

Jlns obnacTy Hepa3pelleHHBIX PEe30HAHCOB B IMPEACTaBICHHBIX OMOIMOTEKaX MPHUHSTHI
CJEAYIOIINE TPAaHUIIBI:

BPOH/I-3 25038 —20 k3B
ENDF/B-VII 250 5B - 30 x2B
JENDL-3.3 250 5B — 40 k3B
MUWHCK 250 5B — 40 x»B

Ha pucynkax 40-43 mnpencTtaBieHbl SKCIIEPUMEHTAIbHBIE M OIICHEHHBIE JaHHBIC B
o0JacTu SHEPruil Hepa3pelIeHHbIX PE30HAaHCOB. Bee OlIeHKH OMUCHIBAIOT CPAaBHUTENBHO XOPOIIO
UMEIOIINecs] JaHHbIE B OONACTH HSHEPTUil Hepa3pelIeHHBIX PE30HAHCOB, M HET OUYEBHUIHBIX
OCHOBaHUH OTJAaTh MPEAMOYTCHUE KaKOW-T100 U3 HUX.

95-Am-243(N,TOT),SIG

---- Endf-b7
Minsk-Bel
—— Frond-3
Jendl-3.3
© 1974 Simpson

Cross Section (barns)

10'Ia 10'é
Incident Energy (MeV)

Pucynoxk 40. [TonHoe ceuenne Am-243 B 00J1aCTH SHEPTUil HEpa3peIICHHBIX PE30HAHCOB.
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95-Am-243(N,F),SIG

1999 Kobayushi
19701 Seeger

Cross Section (barns)
i

) Bica S L E

Incident Energy (MeV)

Pucynok 41. Ceuenue nenenuss Am-243 B o0s1acT SHEpruil Hepa3pereHHbIX PE30HAHCOB.

95-Am-243(N,G),SIG

Cross Section (barns)
=

Incident Energy (MeV)

Pucynok 41. Ceuenue paanauinoHHOTO 3axBata Am-243
B 00J1aCTH SHEPTUi HEpa3pEIICHHBIX PE30HAHCOB.

3. HeliTpouuble 1aHHbIC BHE pe3oHAHCHOI 00acTi (MF=3)

3.1. loanoe ceuenune (MT=1)

B oGnactu sHepruii HEWTpOHOB BhIIIe | K3B 3KCepUMEHTANBHBIX JAHHBIX MO MOJHOMY
ceueHnto HeT. Ha pucynke 42 moka3aHbl OIIEHEHHBIC JIAHHBIC TI0 TIOJTHOMY CEUEHUI0 OMOIMOTEK
ENDF/B-VII, JENDL-3.3, BPOH/I-3 u MacnoBa (Munck). Kak BugHO 13 pucyHka 42, 1aHHbIC
ENDEF/B-VII u BPOH/I-3 coBmamaror, ogHako nanHbie JENDL-3.3, ocHOBaHHBIE Ha OIICHKE
MacnoBa 3aMETHO OTJIMYAIOTCS, YTO CBSI3aHO C UCIOJIB30BAHUEM APYTHUX MapameTpoOB MOJEIH.
[Ipu OTCYTCTBUM 3KCHEPUMEHTAIBHBIX JAHHBIX TPYIHO OTIATh MPEANOYTCHUE KAaKOH-ITN0O0 U3
OILICHOK.
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Pucynok 42. ITomHoe ceuenne Am-243 B 00JacTH SHEPTUi OBICTPHIX HEHTPOHOB.

3.2. Ceuenue ynpyroro paccessuusi (MT=2).

Ha pucynke 43 npencrtaBieHbl olleHKH yrpyroro paccesaust onomuorek ENDF/B-VII, JENDL-
3.3, BPOH/I-3 u Macnoa (Munck). Ouenkn ENDF/B-VII u BPOH/-3 mnpaktudecku
coBmanarot, torna kak kpuBas JENDL-3.3, ocHoBaHHast Ha ornieHKe Macnoa, B obnactu 1-7
M>5B 3aMeTHO OTIIMYAETCsl, UTO CBA3AHO C AaHAJIOTUYHBIM PA3TMYUEM B TIOJTHOM CEUYEeHHH (puc. 7).

95-Am-243(N,EL),SIG

Cross Section (barns)

Incident Energy (MeV)

Pucynoxk 43. Ceuenue ynpyroro paccessHusi Am-243 B 00JIaCTH SHEPTHid OBICTPBIX HEUTPOHOB.

OneHKkH YIJIOBBIX PacHpelesIeHH YIPYyro paccesHHbIX HEWTPOHOB, OOBIYHO, OMHMPAOTCS
Ha pacueThl MO ONTHUYECKON Mozenu, U pasHoriacus B ¢opme nupdepeHInalbHbIX CeYeHUN
paccesiHuSl OKa3bIBAIOTCS MOJOOHBIMH PACXOXKJICHHUSM B IOJIHBIX HEUTPOHHBIX cedeHusix. bes

COOTBCTCTBYIOIINX OKCICPUMCHTAJIBHBIX OAHHBIX HNPCANOYTHTCIBHBIMHA SBJIAIOTCA OLICHKH, B
KOTOPBIX JOCTUTHYTO JIYUYIICC OIMMCAaHUE ITOJTHBIX CEUYCHMI.
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3.3. Ceuenue Heynpyroro paccessausi (MT=4).

[To ceuenusiM HEYNIPYTOro paccessHUs IKCIIEPUMEHTAIbHBIX JAHHBIX HET, KPOME OJTHOM TOUKH Ha
nepBoM ypoBHe. Ha pucynkax 44 u 45 mnoka3aHbl OLICHCHHBIE WHTETPAJIbHBIC CEUYCHUS
HEYIPYToTro paccestHUusl U3 BCEX yKa3aHHBIX OuOmuorek. B obGmactu sHeprmii Boime 6 M»aB
ouenkn bBPOH/I-3 u ENDF/B-VII coBnanarot, oqHako mpu SHEPTUSIX HIKE UMEIOTCS 3aMEeTHbBIC
paznuuMs  3HEPreTUYECKOM 3aBUCHMOCTH CceueHuid. 3aBucuMocTh oneHku JENDL-3.3,
COBMAJarOMasl C OICHKOW MaciaoBa, HE HAXOIUT KaKOTo-IM0O (PH3UIECKOro OOBSICHEHUS.
Onenkam BPOH/I-3 u ENDF/B-VII cnenyet otnaTh npeamnovyTeHue.
95-Am-243(N,INL),SIG
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T
- - Endf-b7
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Cross Section (barns)

2 4 3 8 10 12 14 16 18 20
Incident Energy (MeV)

Pucynok 44. MaterpanbHoe ceueHre HEyIpyroro paccesinuss Am-243.

95-Am-243(n,n"),SIG
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Pucynok 45. Cedenne Heynpyroro paccessuusi Ha nmepsoM yposHe (MT=51).
3.4. Ceuenue nesaenus (MT=18)

Ha pucynke 46 mnoka3aHbl OIIEHKM CEUEHUW J€JI€HUsT B CPaBHEHHH C
JKCIIEpUMEHTANbHBIMU JaHHbIMU. Ornenka MacnoBa B oOmactu  sHepruit 7-10 M»sB
HEOIPaBJaHHO 3aHIKEHA W MPOTUBOPCYUT IKCIEPUMEHTAIBHBIM JTaHHBIM. B 3Toit oOmactu
onenku BPOHJI-3, JENDL-3.3 u ENDF/B-VII nyumie cOOTBETCTBYIOT SKCIEPUMEHTAIbHBIM
naHHeIM. [lpu omenke ceuenuit aenenuss B bPOH/I-3 Obln ucmonb3oBaH HOBBIM METOJ
CTATUCTUYECKOTO YUeTa CUCTEMAaTHYECKUX MOTPEIIHOCTEN SKCepUMeHTalIbHbIX JaHHbIX ([lage-
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annpokcuManus) [5] ¥ Ha ero OCHOBE YTOYHEHBI PEKOMEHIYEMbIE MOIPEUIHOCTH OLIEHEHHBIX
JAHHBIX ¥ ONpPEeAEICHbl KOBAPHALIMOHHBIE MAaTPUIIbI IIOIPEIIHOCTEH.

OKclepUMEHTANbHBIX JaHHBIX NpU 3SHEprusx HeiTpoHoB Oombmie 10.5 M»3B sBHO
HEIOCTaTOYHO JUIs OUEHKM (yHKIuH Bo30OyxaeHus peakuun Am-243(n,f). Ilostomy, B
CTaTUCTHUYECKYIO OIEHKY CEYCHHWH B KadyeCTBE JOTNOJIHHUTEIBbHOW WH(GOpMAIMH B WHTEpBAIC
sHepruil HelTpoHoB Bhiie 10 MsB npu onenke B 6mbnuorexky bBPOH/I-3 Obuta ncrons3oBana
JHEpreTuveckas 3aBUCUMOCTb CEUEHUH JeJIeHUs, IOJIydeHHas W3 ONTHUKO-CTaTHCTUYECKUX
pacuetoB. Mmeromuecss paznuuusi B JaHHBIX B oOmactu sHepruil Boime 10 MaB He nator
CephE3HBIX OCHOBAHUH MPENMOYECTh KaKy0-IH00 U3 OLIEHOK.

Ha pucynke 47 mnpeacrtaBieHa >SHEPreTMYEcKas 3aBUCMMOCTh CpPEIHEro 4Yucia
MTHOBEHHBIX HeWTpoHOB Ha aeneHue. B 2001 romy KyssmunoBeiM b.J[. Obina mpoBeneHa
KOPPEKIMs OLIEHKM Ha OCHOBE 3KCIIEPHUMEHTAJBHBIX JTaHHBIX XoxjoBa /2/.01eHKa CpeaHero
YrcyIa 3arma3IbIBaloMX HEMTPOHOB BO BCEX OIEHKaX OCHOBAaHA Ha CUCTEMAaTHKe paboTsI /3/.

OHepreTUYecKre CHEKTPbl HEHTPOHOB JieJIeHUs ObUIM B3STHI 0€3 M3MEHEHHUH U3 OLEHOK
ENDF/B-VI.

95-Am-243(N,F),SIG
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Incident Energy (MeV)

Pucynok 46. Ceuenue nenenus Am-243 B 001acTH SHEPTH OBICTPBIX HEUTPOHOB.
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Pucynok 47. DHepreruueckas 3aBUCUMOCTb CPEHETO YHCiIa HEUTPOHOB Ha JICJIEHHUE.
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3.5. CeueHue paguanuoHHOro0 3axBaTa HeiiTpoHoB (MT=102)

OKCrepUMEHTAJIbHBIE JaHHBIE 10 CEUEHUSM paJUalliOHHOIO 3axBaTa HEUTPOHOB JUIsi Am-243
UMEIOTCS JIMIb B Auana3zoHe sHepruid 1o 250 3B. IIpu onenke B BPOH/I-3 >Ti nannpie ObuTH
NEPEHOPMHUPOBAHBl K TMPUHATHIM B HACTOSIIEE BpeMs CTaHAapTaM, OBUIM YTOYHEHBI HX
CUCTEeMATHYECKUE M CTATUCTUYECKHE TIOTPEIIHOCTH, a TakKe OICHEHB KOA((UIIUEHTHI
KOPPEJSALNU JIJIs1 KaK0r0 Habopa JaHHbBIX.

Jnst sHEpruil HEUTPOHOB BBHILIE BEPXHEH TPAHUIIBI YKCIIEPUMEHTAIBHBIX TOYEK B OIIEHKE
WCIIOJIb30BAJIaCh SHEPreTHUECKash 3aBHCHUMOCTb CEUEHUH 3axBaTa HEUTPOHOB, IMOJyUYEHHas M3
ONTUKO-CTATUCTUYECKUX PACUETOB, M SMIIUPUYECKONM CHUCTEMATUKU CEUYEHUM 3axBara s
SHEepruil HeWTpoHoB BeIlIe 14 MaB [4].

ATmpoKcUMHUpYIOIasi KpUBas JJIs CEYCHHUI 3axBaTa ObLIa MOJydYeHa TEM K€ METOJIOM [5],
4yTO W I ceueHWil neneHus. OIEHEHHbIE TaKUM CIIOCOOOM CEYEeHHsI 3aXBaTa HEUTPOHOB
MPUBEJEHBI HA pUCYHKE 48 B CPABHEHUU C PACCMOTPEHHBIMU SKCIEPUMEHTAIBHBIMU JTAHHBIMU U
Ipyrumu oneHkamu. B oOmactu sHepruit 1o 250 M»sB naHHbIE BCeX OLIEHOK NPaKTHUYECKU
COBIAJAIOT, pa3nuuus B o6mactu sHepruid Boie 700 k3B CBsA3aHBI C pa3IudreM TEOPETUUECKHUX
moaxonoB. bomee mmaBubie 3aBucumoctd  BPOHJ/[-3 uw  ENDF/B-VII u  BweIrmsgar
MPEAIIOYTUTEIBHEN.

95-Am-243(N,G),SIG

Endi-b7
Minsk-Bel

Cross Section (barns)

10 10" 107 1 10
Incident Energy (MeV)

Pucynok 48. Ceuenue paanalinoHHOTO 3axBata Am-243
B 00JIaCTH SHEPTHI OBICTPHIX HEUTPOHOB.

3.6. Ceuenus peakumii (n,2n), (n,3n) (MT=16,17)
Ha pucynke 49 mnpencrtaBieHbl OIICHEHHBIC CEUCHHUS peaknuu (n,2n) W3 Ppa3HBIX

oubnmmorek. Cnemyer otaate mnpeanouteHue oneHke BPOHJI-3, mockonbky oHa mydiie
COTJIaCyeTCsl C CUCTEMATUKOW CeUeHUM 3ToM peakiuu [6].
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95-Am-243(N,2N),SIG
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Pucynok 49. Ceuenue peakuuu (n,2n) ans Am-243.

3akjIoueHue.

Ha ocHOBe mpoBeeHHOT0 aHalli3a MOXHO CIIENaTh BBIBOM, YTO B 00JIACTH pa3pelIeHHbIX
p€3OHaHCOB BC€ OIICHKHU OHI/IpaIOTCSI Ha GI[HHLIP'I Ha60p BKCHepI/IMeHTaJILHBIX JaHHBbIX , H
HG6OJ'II)HII/I€ paCXO)KI[eHI/IH OIICHOK HC BBIXOIAT 3a FpaHI/IHI)I HOFpCHIHOCTGfI JTAHHBIX. OHGHKI/I
BPOH/I-3, JENDL-3.3 u ENDF/B-VII g1 OCHOBHBIX HEUTPOHHBIX PEAKIMH JAalOT OYEHBb
ONM3KUE 3HAYCHUS CEYCHHI. DTO CBHAETENBCTBYET 00 UX JOCTATOYHO BBICOKOW HAIECKHOCTH U
COIJIaCOBAaHHOCTH.

Juis oudamoreku POCO®OH/I nesnecoodpa3zHo NPUHATH OLEHKY BPOHI[-34.

B nacTosmiee BpemMsi HET KaKUX-THOO SKCIEPUMEHTAIBHBIX JaHHBIX, YKa3bIBAIOIIUX Ha
HEOOXOIMMOCTh YTOYHEHHSI STOU OIICHKHU.

ABTOp 0T0Opa TaHHBIX
Urnatrok A.B., Manoxun B.H.
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3. * JlanHble 0 3ama3BIBAIOIMX HEHTPOHAX NPUHATH B COOTBETCTBHH C oueHkoil JEFF-3.1 (8 rpymm), a ux
CHEKTpPHl TPUHATH TAKUMHU JKe, Kak i ypaHa-235. Brmrounts ¢daitmn MF=8 c cexmusmun MT=454 u
MT=459 u3z ENDF/B-VI.- M.Huxko:xaes.
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95.6. AmMepnuunn-244

B 6ubmorexax ENDF/B-VII, JENDL-3.3 u JEFF-3.1 ninst Am—244 conep>xuTcst 0JjHa U Ta e OLEHKAa HEWTPOHHBIX
JTAHHBIX.

1. OO0uue XapaKTepUCTUKH
1.1. Z = 95 -3apsi10BO€ YHCIIO;
1.2. A =244 (atomMHBIi1 Bec);
1.3. AWR =241.968 (oTHOLIEHHE MacCHI g]Ipa K Macce HEUTPOHA);
1.4. PagmoaktuseH (T, = 10.1 gacoB), ucneiThiBaetT B_-pacnan B Cm-244;
1.5. IlepeueHb HEUTPOHHBIX pPEeAKIUHU, UMEIOIIUX Toporu 10 20 M»aB:

MT Peaknus Q, M»aB Enopor-» M2B H,I[pO-HpO,I[YKT*)
4 n,n’ -.0422 .0424 Am-244
16 n,2n -6.638 6.666 Am-243
17 n,3n -12.567 12.619 Am-242, Am-242m
18 JIeJIEHUE 0 IPOAYKTHI AEJICHUS
102 n,g 5.363 0 Am-245

2. HelTpoHHBIE JaHHLIE B pe3oHaHcHOM 00JacTu (MF=2)

ObsacTh pa3penieHHbIX Pe30HAHCOB
O6nacTh pe30HAHCHBIX TapaMeTPOB OTCYTCTBYET. [IpuBoAUTCS TONBKO paanyc
MOTEHITHAIBHOTO paccessHusi R=7.98866 dpepmu.
3HaueHUs! CEUCHUH B TEIJIOBOM TOYKE M PE30HAHCHBIE MHTErpajbl MPUBOAATCS B TaOIUIE

6.
Tabmnuia 6. Pesonancusie cBoicTBa Am-244.
Onenka Citot ofy Gy If I,
JENDL-3.3 2911.6 2 300. 600. 1 258. 315.6
3. HeliTpouHuble TaHHbIE BHE pe30HAHCHOI 00adacTi (MF=3)

3.1. [loanoe ceuenue (MT=1)
Ha pucynke 50 1noka3zaHo  IOJIHOE
OKCHepUMEHTAJIbHBIE TaHHBIE OTCYTCTBYIOT.

ceueHue  B3aumMoaeiicTBUd — Am-244.

3.2. Ceuenue neaenuss (MT=18)
Ha pucynke 50 mokaszaHo olleHEHHOE cedeHue jaeieHuss Am-244 B ob6macTu >HEPruit 110
10 MaB. DkcniepuMeHTanbHbIE JAHHBIE OTCYTCTBYIOT.

3.3 Ceuenue neqenus (MT=102)
Ha pucynke 50 moka3aHO OLIEHEHHOE CEYEHWE paJualMOHHOro 3axBata Am-244 B
obnactu sHepruit 10 10 MsB. DkcniepuMeHTanbHbIE TaHHBIE OTCYTCTBYIOT.
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OtmeTnM, 4TO B 005acTH OBICTPHIX HEWTPOHOB B IMOBEACHUM CEUEHHUS 3axBaTa
HaOmogaeTcss  “rop0”’, HamW4Yue KOTOPOTO HE TIOATBEPKIAACTCS CHUCTEMATUKOW CEUYCHUS
paIualoHHOI0 3aXBaTa Ha YETHBIX M30TOMNax amepuius (cM. puc.51).

3.4. Ceuenue Heynpyroro paccesstiusa (MT=4).
Ha pucyHke 52 1oka3aHO Cce4eHHME HEYIpPYroro paccesHus HEUTpOHOB Am-244.
OKCrepUMEHTAJIbHBIE TaHHbIE OTCYTCTBYIOT.

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

Ha pucynke 52 moka3aHO CEYEHHWE HEYNPYroro paccessHusi HEUTPOHOB Am-244.
DKCTepUMEHTANIbHBIE TaHHBIE OTCYTCTBYIOT.

[ToBenenue ceuenus (n,3n) BeI3bIBaCT O0NbIIOE cOMHEHHE. CKOpee BCETro, OHO OMIMO0YHO
YBEITMYEHO Ha MOPSIOK.
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1E+03 e o he e eemeeeeeeneannd e Am-244
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Pucynok 50. Ceuenust 3Kk30TepMHUUYECKUX peakuuil Ha Am-244.
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PI/ICYHOK 51. CucreMaTHKa CeUCHUS paaualnMOHHOI0 3axBaTa Ha YCTHBIX U30TOIAX aMCPULIH.
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Pucynok 52. Ceuenust noporoBsix peakuuii Ha Am-244.
3akioueHmue.

das ondamorexkn POCPOH/I nesiecood0pa3Ho NPUHATH OLIEHKY JENDL-3.3°.
Pexomennyercst B nanbHEHIIEM YTOYHHTH CEYCHHE PAaIUAIIMOHHOTO 3aXBaTa B OOJIACTH
ObIcTpBIX HEeHWTpOHOB (BhIMIEe 100 K3B) 1 ceuenue peakiuu (n,3n).

ABTOp 0TOOpPA TaHHBIX
Komees B.H.

> JlaHHBIE O 3ama3/(BIBAIOLINX HEHTPOHAX PUHATH B COOTBETCTBUH ¢ onerkoi JEFF-3.1 (8 rpym), a HX CHeKTpsI
MIPHUHATH TAKUMHU K€, KaK U1t ypaHa-235.-M.Hukomnaes.
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