79. 30J10TO

79.1. 3010T0-194

PamnoaktusHo (T,=38.0 4.). PacnagaeTcs myTem 3axBaTa OpOMTAIBLHOTO JIEKTPOHA B
cTa0mIbHYIO MIaTuHy-194. Bo3MoxHbIe myTH 00pa30BaHUs B pEaKTOPE - TPOHHAS peaKIHs
7 Au(n,2n) *°Au(n,2n) " Au(n,2n) **Au (mapa s1ux peakumii MoxeT GbITh 3aMEHEHA PeaKIHeit
(n,3n) wiu '"°Hg(n,t) 194 Au. Moser IIPEACTABIIATh UHTEPEC KaK HCTOYHUK JOJITOKUBYILEH
(T1,=50.0 r.) miatuss-193, KoTopas obpasyercst B peakiun ' Au(n,d).

[TonHbIe (ailsibl HEUTPOHHBIX JAHHBIX IS TOTO U30TOMA HEM3BECTHHI. OlleHKa
HEHUTPOHHBIX CEUCHHM coaepkutcs B Oubanoreke EAF. DkcnepruMeHTabHBIC JaHHBIC JJIS UX
MPOBEPKHU OTCYTCTBYIOT.

3akJirouenue.

Brmrounts B POCOOH/] daiin ganasix uz EAF-2003. Tlapuuanbabie cedeHus: Bcex
peaxuwii, cogepxxamuxcs B EAF B daitne MF=10, caoxuTh 0 NOJCEKIHMSIM U CYMMBI 3aHECTH B
cooTBeTCTBYyOMME cekuun haitta MF=3. JlanHble 06 06pa30BaHuH H30MepoB ' Pt u ' Ir
3anecTH B (aitt MF=9. ®aiin MF=10 onycTuTs.

®aiiny mpucBoutb MAT=7994.

ABTOp 3aKJII0YeHUsI

Huxomaes M.H.

79.2. 3010T0-195

PaguoaktuBHoO (T,=186.1 1.). Pacnamaercs myTteM 3axBaTa OpOUTAIBHOTO JIEKTPOHA B
CTaOWIBHYIO TUIaTUHY-195. Bo3MoxHBIE IyTH 00pa30BaHMs B PEAKTOPE - IBOMHAS pEaKITUs
7 Au(n,2n) °Au(n,2n) °Au (mapa 3TUX peakiuii MOKET OBITh 3aMEHEeHA peakiuel (n,3n)) win
Hg(n,d) " Au. Moxer npencTaBisith HHTEpec KaK HCTOYHHUK noiroxusyimeii (T1,=50.0 r.)
nmatuHel-193, KoTopas obpasyercs B peakiuy | Au(n,t) win - Au(n,nd).

[ToHbIe (haiisTbl HEUTPOHHBIX JAHHBIX ISl 3TOTO M30TOMNA HEM3BECTHBI. OlleHKa
HEUTPOHHBIX ceueHU comepx utcs B Ondmmoreke EAF. DxcnepuMeHTanbHbIE JaHHBIC [T KX
MIPOBEPKHU OTCYTCTBYIOT.

3akmao4eHue.

Brmrounte B POCOOH]] daiin manaeix 3 EAF-2003. IlapruansHbie ceueHUs Bcex
peaxuwii, cogepxxamuxcs B EAF B daitne MF=10, cnoXuTh 1o nmojceKusM U CyMMbI 3aHECTH B
COOTBETCTBYIOIME CeKuuu (aitna MF=3. JlanHble 00 oGpasoBanuu m3oMepos ' Pt, '°Pt, '*Ir,
P41 samecty B ¢aitn MF=9. ®aitn MF=10 onycTuTs.

®aiiny mpucBoutb MAT=7995.

ABTOp 3aKJIHOYCHUS

Huxkomaes M.H.
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79.3. 30710T0-196

PagnoaktusHo (T1,=6.2 an.). PacnanaeTcs myteM 3axBaTta OpOUTAILHOTO AJIEKTPOHA B
cTabuipHyt0 mIaTuHy-196 unu (7.2%) nyrem O6eta-pacnaja B CTaOUIbHYIO PTYTh-196.
B03MOsKHBIE TTyTH 00pa30BaHus B peakTope - peakumst - Au(n,2n) '*°Au wm "*Hg(n,p) **Au.
[Tonnbie (aitibl HEUTPOHHBIX TAHHBIX JIJIS1 TOTO U30TOIA HeU3BeCTHBI. OIEHKa HEHTPOHHBIX
ceueHuit conepxkutcs B oubnuoreke EAF. DxcniepyuMeHTanbHbIe JaHHBIE TS UX IPOBEPKU
OTCYTCTBYIOT.

3aKijIoueHue.

Brrounts B POCOOH/] daiin nanusix u3 EAF-2003. [TapuuansHbie ceYeHHS BCEX
peaxuuii, cogepxamuecs B EAF B dgaitne MF=10, cl0oXuTh 10 MOACEKINSAM U CYMMBbI 3aHECTH B
coOTBeTCTBYOMME cekuun daiima MF=3. Jlanmble 00 06pazoBanuu m3omepos Pt u '*Ir, '*Ir,
1 3anectn B daitn MF=9. ®aiin MF=10 onycTutsb.

@aitnry npucBoutsb MAT=7994.

ABTOp 3aKJIHOYCHUS

Huxkomaes M.H.

79.4. 3010T0-197

Conepxanue B ectecTBeHHOM cmecu: 100%.
+
CIuH OCHOBHOI'O COCTOSIHUS: 3/2".

1. ®alijbI OlleHEeHHBIX TAHHLIX

3axBaT HEUTPOHOB B 30JI0TE SBISIETCS PEAKIMEH, UCMOJIb3yeMOW B KauecTBE CTaHJIapTa B
U3MEpPEHUSX HEUTPOHHBIX ceueHuil. KoopauHupoBaHHas HcciaenoBarenbCcKas Iporpamma
MATATD mo oneHKe MeXAyHapOIHBIX cTaHaapToB B HosiOpe 2005 roma pacmpocTpaHmiIa
HOBYIO OIICHKY CEUYEHHs 3TOW peakiH, KoTopas ObUla MPUHITAa B KaYeCTBE MEXKIyHAPOJHOIO
CTaHjapTa.

®aiin '*’Au B 6u6mmorexax JENDL-3.3, JEFF-3.0 u BROND-2 B3st u3 6u6miorekn ENDF/B-
VI. HezaBucumyto onenky mnpeacraBisier CENDL-2. Ognako u B 3Toif OuOnMOTeKe 3axBara
B3aT0 W3 ENDF/B-VI, xotopoe no snHeprum HeiitpoHoB B 2.8 MbB mpencraBnsier coOoi
CEYeHHUE, PEeKOMEHJOBaHHOE rpynmnoi mno crangapram B 1991 rony. Ha pucynke 1 mokaszaHo
CpaBHEHHE IIOJHOTO CEUCHHs, CEUCHHH YNPYroro M HEYNPYroro paccestHus U3 OuOIMoTeKu
CENDL-2 ¢ ceuenusmu u3 Oubnuotexku ENDF/B-VI (JENDL-3.3, JEFF-3.0 u BROND-2).
OueBuaHO, yTO OTIIMYMs cedeHuit B Onbiamoreke CENDL-2 (k mpuMmepy, B IOJTHOM HEYTPYTOM
paccessHUM Tpu SHepruu Bbime 14 MbsB) He mpuBoisT K yiyuiieHuto oueHku. [loaTomy B
JATBHEUITIIEM, MBI IPOBEIEM CpaBHEHUE IKCIIEPUMEHTAIBHBIX JaHHBIX ¢ oneHkoi ENDF/B-VI u
ENDEF/B-VIIb2, otnuuaromeiics ot ENDF/B-VI Tonbko ceueHuem cTaHAapTHOW peakuuu
7 Au(n,y).

2. TensioBasi u pe3oHaAHCHas1 00JIACTH.

CpaBHeHHE Cce4YeHHMH B TEIUIOBOM TOYKE M PE30HAHCHOTO HHTErpaja 3axBaTa B IOCIEAHHUX
orieHKax mpuBeaeHo B Tabymie 1. Ha pucynkax 1 - 3 moka3aHbl pe3ysbTaThl CTATUCTUYECKOTO
aHau3a paclpenesieHus] YPOBHEH M HEUTPOHHBIX IIUPUH YPOBHEW B OOJIACTH pa3pelIéHHBIX
pE30HAHCOB TIpU 3HEpPruM Hmwxke 5 k3B ¢ momomibio mporpammbel REBUS. Bee 3Tt pe3oHaHCh
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OTHOCATCS K S- BostHE. CyIIECTBEHHOTO MPOITyCKa PE30HAHCOB aHAJIM3 HE TIOKa3bIBaeT. Bxman p-
U d- pe30HAHCOB B CEUYECHUS MaJ U3-32 MaJlO HEUTPOHHON IIMPHUHBI STUX pe30HaHCOB. OOIacTh
HEpa3peIEHHBIX PE30HAHCOB OTCYTCTBYET W BBINIC 5 KB ceueHue 3aaHO Kak TJaJKOE, YTO
BO3MOXKHO, 3aTPyJIHHUT OIICHKY CaMOPKPAHHUPOBKY CEUeHHs (MMEIOIIEro, HECOMHEHHO,
PE30HAHCHYIO CTPYKTYpy B 3TOW oOiactu) B ToiCTOM oOpasiie. OmHaKo, B 3KCHEPUMEHTaX
NPaKTUYECKH BCET/Ia HCIOJB3YIOTCSA JOCTATOYHO TOHKHE OOpas3ibl M 3TOT HEJOCTaTOK, B
OOJNBIIMHCTBE CJIy4aeB, OKAa3bIBAE€TCS HECYIIECTBEHHBHIM. B 1memom, omneHka B o0iactu
pa3penI€HHBIX PE30HAHCOB MOXKET PACCMATPUBATHLCS KaK YIOBJICTBOPUTEIIbHAS.

Ta6muma 1. Ceuenus nipu sHepruun 0.0253 3B u pe3oHaHCHBIN HHTETpan 3axBaTa. Bee ceueHust
JaHbl B OapHax.

Onenka ITonnoe Yopyroe | 3axBar Pe3onaHcHbIN HHTErpaAll
3axBara

ENDF/B-VIIb2 106.57 791 98.66 1569.

Myrxabrxab (2006) 98.65+0.09 | 1550+28

Crangapt (2006) 98.66+0.14
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Puc. 1. Hapacraromas cymma yucia ypoBHEH uist s- pe3oHaHcoB B Onbmmoreke ENDF/B-VIIb2
B CPAaBHEHMHU C PE3YJIbTATOM CTATUCTUYECKOr0 aHanu3a nporpammoil REBUS.
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Resonance Number

Au-197 :

]
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Puc. 2. Pactipenenenue npuBen€HHBIX HEUTPOHHBIX mmpHH U3 Oubmmoreku ENDF/B-VIIb2 B
CpPaBHEHMHM C Pe3yJbTaTOM MX CTaTHCTHYECKOro aHanu3sa nporpammoil REBUS (pacnpenenenue

[Toprepa-Tomaca).
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N Au-197 : D - Distribution
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Puc. 3. Pacmpenenenue paccrosHMii Mexnmy ypoBHsMH u3 Oubmumorekn ENDF/B-VIIb2 B
CpPaBHEHMHM C Pe3yJbTaTOM MX CTaTHCTHYECKOro aHanu3sa nporpammoil REBUS (pacnpenenenue
Bursnepa).

3. O6aacTh OBICTPHIX HEHTPOHOB

OO6nacTtp 3Hepruil HEUTPOHOB, B KOTOPOI CeueHUe MPeICTaBIeHO KaK IajKas pyHKIHs SHEPIHH,
HauuHaeTcs ¢ 5 k3B. Ha pucynkax 4 - 7 noka3aHo cedeHue 3axBaTa Jjs o0nacTu sHepruit 1o 2.8
M5B, e oHO HCTHONb3yeTcsl Kak cTaHAapT U mostomy BkitodeHo B ENDF/B-VIIb2 u3 daiina
crannapta. CeueHue 3axBaTa CYIIECTBEHHO OTJIMYAETCS OT HKCIEPUMEHTAJIbHBIX JIaHHBIX
MaknuHa, 4YacTO MCHONB3YEMOrO APYTMMH  JKCIEPHUMEHTAaTOpaMu  Kak  ‘“‘crtaHmaprt’,
OTHOCHUTEJILHO KOTOPOTO NMpOBOAATCS u3MepeHus. OCHOBHas NMpUYMHA pa3iIuuus, - CEpbE3HbIC
npo6ieMbl B olleHKe 3(p(PEeKTUBHOCTH raMMa-AeTeKTopa, UCI0Ib30BaBIIerocss MakiIMHbIM, U3-3a
€r0 CHJIBHOM YyBCTBUTEIHHOCTH K (hOpME CIIEKTpa PErHCTPHPYEMBIX raMMa-KBaHTOB. boibIime
NIONIPaBKH, CBS3aHHBIE C OJTOM 3aBUCHUMOCTBIO, OLICHUBAJIUCh HETOYHO, HEOJHOKPATHO
nepecMaTpUBAJINCh, YTO MPUBOAMIIO K NEPEOLIEHKE a0COTIOTHBIX CEUEHUH.

Ha pucynkax 8 m 9 mokazaHo CpaBHEHHE IOJHOIO CEUEHHMs] U CEUYeHMsl peakuuu (n,2n) u3

oubnnoreku ENDF/B-VIIb2 ¢ nMeromumucs skcrnepuMeHTaTbHbIMUA JaHHBIMH. BO3MOXHO, 4TO
cedyeHue peakiuu (n,2n) sBISIETCS] HECKOJIBKO 3aBBIINICHHBIM MpU SHEpTruH Bhie 14 MaB.
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9 Au capture cross section (barn)

il

[N
1

o
[N
1

DS358. W. Poenitz, 1967
DS344, S. Joly, 1979

DS342, C. Le Rigoleur, 1967
DS343, C. Le Regoleur, 1976
DS345, E. Fort, 1975

DS350, A. Davletshin, 1980
DS347, A. Davletshin, 1988
DS348, A. Davletshin, 1991
DS355, A.Ferguson, 1959
DS335, L.Weston, 1961

DS311, W. Poenitz, 1975
DS330, H. Schmitt, 1960
DS337, A. Paulsen, 1980
DS338, A. Paulsen, 1975
DS370, Chen Ying, 1982
DS372, Snengyun, 1984
DS367, T. Ryves, 1971

DS315, H. Hussain, 1983
DS1016, J. Voigner, 1986
DS359, W. Poenitz-1, 1966
DS360, W. Poenitz, 1968, shape
DS310, W. Poenitz, 1975, shape
DS371, Chen Ying, 1982, shape
—e— Combined final

— — Prior

0+000<dbPOEHOODODAIOO® S <D

o1l

0.001 0.01

0.1
Neutron energy (MeV)

Puc. 4. Ceuenune 3axBara n3 Oubnuoreku ENDF/B-VIIb2, nokazaHHOe Ha pUCYHKE CIUIOIIHOM
TOJICTOHM KpacHOU KpuBoii (“‘combined final”) B cpaBHEHNH C IKCTIEPUMEHTAIBHBIMA TAaHHBIMH H

ouenkoit ENDF/B-VI (nmyHkTHpHas KpuBas, “prior).

197 Au capture cross section ratio

1.04 -

1.02 -

1.00 -

0.96

—e— Combined final to prior

0.01

0.1

Neutron energy (MeV)
Puc. 5. OrHomurenue ceuennst 3axsara u3 oudimuorekn ENDF/B-VIIb2 k onenke
ENDF/B-VI. IlpuBenénnas ommoOKa — MOTPEITHOCTh OIICHEHHOTO CTaHIapTa.
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97Au capture cross section (barn)

°
]
e Combined final

DS358. W. Poenitz, 1967
DS342, C. Le Rigoleur, 1967
DS343, C. Le Regoleur, 1976
DS335, L.Weston, 1961
DS330, H. Schmitt, 1960
DS338, A. Paulsen, 1975
DS372, Snengyun, 1984
DS367, T. Ryves, 1971
DS360, W. Poenitz, 1968, shape
DS332, K. Harris, 1965
DS452, S. Sakamoto, 1991
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Puc. 6. Toxe uto Ha pucyHke 4 HO 115 uHTepBana sHepruii 0.01 — 0.1 MaB.

DS344, S.
DS342, C.
DS343, C.
DS345, E.
DS350, A.
DS347, A.
DS348, A.

Joly, 1979

Le Rigoleur, 1967
Le Regoleur, 1976
Fort, 1975
Davletshin, 1980
Davletshin, 1988
Davletshin, 1991

DS355, A.Ferguson, 1959
DS311, W. Poenitz, 1975
DS337, A. Paulsen, 1980
DS338, A. Paulsen, 1975
DS370, Chen Ying, 1982
DS367, T. Ryves, 1971
DS315, H. Hussain, 1983
DS1016, J. Voigner, 1986
DS360, W. Poenitz, 1968, shape
DS310, W. Poenitz, 1975, shape
DS371, Chen Ying, 1982, shape
® DS332, K. Harris, 1965
m  DS452, S. Sakamoto, 1991
=== Combined final
— — Prior

197 .
% Au capture cross section (barn)
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Puc. 7. Toxe uro Ha pucyHke 4 HO A uHTepBana 3Hepruit 0.1 — 2.8 M»aB.
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EHDF Pequest H325

10~ = 101 1 10
T I——"ENDF/B-011hZ-380: Au-197(H;TOT) " "7 j S
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Puc. 8. CpaBuenue nonHoro ceuenus u3z oudbnuorekun ENDF/B-VIIb2 ¢ umerommmucs
IKCIIEPUMECHTAILHBIMH JJTAHHBIMHU.

EHDF Request #8525

10
———— EHNDF/B-UIIhZ-388: Au-197CH,ZHYA
2883 Filatenkou 1
1999 Filatenkou
1999 Filatenkou
1992 Uwamino
1992 Garlea
1989 Lu Han-Lin
1989 Hang Xiuuun
Kobayashi

Cross Section (bharns?

]
%6 506000000

F961 Prestwood
1958 Ashby 1°

l¢sodoaBpPe oS (]l =odZENSEEN0 POO -

10
Incident Energy (Mel)

Puc. 8. CpaBuenue ceuenus (n,2n) uz 6udmmorexku ENDF/B-VIIb2 ¢ umeronmmmucs
IKCIIEPUMECHTATBHBIMH JJAHHBIMH.

4. JakaoueHue

®aitn "’Au u3 6ubamoreku ENDF/B-VIIb2 MoXkeT ObITh PEKOMEHIOBaH ISl BKIIIOUEHUS B
oubmorexky POCOOH/]. Obnacte mpeacTaBieHus MaHHBIX clexyeT cokpaTHTh 10 20 M»sB, B
CBSI3U C YeM JaHHbIe 0 peakimu (n,4n) ynamuth. [{enecooOpazHo NOMOMHUTE (ailyl JaHHBIMU O
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CeUeHHUAX peakuui (n,t) u (n,nd) B pe3ysbTaTe KOTOPHIX 00pasyercs A0AroxuByuuii (4.02 ax.)
uzomep miatuHel-195. Cnenyer Ttakke BBectu Qaitn MF=9 ¢ nganHeiMu 006 o0pa3zoBaHuu
YIOMSIHYTOTO H30Mepa, M30MEPHOTO COCTOSHHS '~ AU MpH PajMallMOHHOM 3aXBaTe M M30Mepa
Y (s peaxiuu (n,a)). Heo6xoaumelie nanusie B3sth 3 EAF-2003.

ABTOpI)I 3aAKIIOYCHUA

[Tponsie B.I'. u M.H. HukonaeB (06pazoBanue n30MepoB)

79.5. 3o410T0-198¢

Pamnoaktusno (T1,=2.6943 nu.). UcnibiThiBaeT 6eTa-pacnaj B CTAaOMIBHYIO PTyTh-198.
Hcnonp3yeTcs A perucTpaiy paauaioHHOTo 3aXBaTa B 30JI0Te (CeYeHHe 3TOro mpoiiecca
XOPOIIIO U3BECTHO M PEKOMEHIOBAHO B KaUECTBE CTaHApTa).

[Tonubie (aiiabl HEUTPOHHBIX TAHHBIX AJIS ATOTO U30TOINA HEM3BECTHRL. OIleHKa
HEUTPOHHBIX CeUeHUI copepx uTcs B Onomoreke EAF. DkcniepruMeHTaIbHO HECKOILKIMHE
aBTOpPaMH U3MEPEHO CEUCHHE PaJuallMOHHOr0 3aXBaTa TEIJIOBBIX HEUTPOHOB, KOTOPOE BECbMa
BEJIMKO — cM. Tab.1.

Tabnuna 1. CeueHue 3axBaTa TEMJIOBBIX HEUTPOHOB MO Pa3HBIM JaHHBIM

ABTOD roJ 3HaueHue npu
0.02533B
P.Sherk 1951 38 000
R.E.Bell 1955 26 0001200
F.Simpson’ 1963 25 600+12 800
M.J.Cabell 1969 25 1024371
V.Serment 1970 28 300
E.M.Gryntakis 1976 26736+850
S.Mughabghab 1984 25100+370
EAF-2003 28 338

E3
) I/I3M€peHI/Ie IIOJIHOTO CCUCHMUA

B cBeTe akcniepuMeHTaNbHBIX JaHHBIX, TPEICTABICHHBIX B TabIuIle, orleHeHHOE B Y DA-
2003 ceueHue NMpeACTaBISAETCS HECKOJIBKO 3aBbIIIEHHBIM. OTMEUast TO, Mbl HE CUUTAEM
HEO0OXOAMMBIM BHOCHTH B OLICHKY H3MEHEHHUSI IIOCKOJBKY TPY/IHO MPEJICTAaBUTh ce0e CUTYAITHIO,
B KOTOPOW pa3inune MEXy OlEHKaMU UMEN0 ObI KaKOe-TM00 MPaKTHIEeCKOe 3HAYCHHE.

3akiaouenue.

Brutounts B POCOOH/] daitn nanusix u3 EAF-2003. [TapiuansHble cedyeHHs BcexX
peakiuii, npeacrapieHHbie B ¢aine MF=10 clI0XUTb 110 MOJCEKIHMSIM U CYMMBI 3aHECTH B
cooTBeTCTBYIOIIME cekuuu Qaitna MF=3. Bectu ¢aiitn MF=9 ¢ nanapiMu 00 o6pazoBaHuu
upuaud-194m.

@aitry npucBonutb MAT=7998.

ABTOp 3aAKII0OYCHHUA

Huxkomaes M.H.
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79.6. 30,10T0-198 M

PaguoaxtusHO (T1,=2.30 nH.). UcnbIThIBaE€T H30MEPHBI MEPEX01 B OCHOBHOE
COCTOSIHHE.

[Tonubie (aiiabl HEUTPOHHBIX TAHHBIX JJIS ATOTO U30TOMNA HEM3BEeCTHRL. OIleHKa
HEUTPOHHBIX CeYCHUH copepkutcs B Ondnmorexke EAF. DxcniepumeHTanbHbIe JaHHBIE O
CEUYEHUSIX OTCYTCTBYIOT.

3akjoueHune.

Bxmrounts B POCDOH/] daiin nannsix u3 EAF-2003. [TapuuansHbie cedeHus Bcex
peakiuii, npeacraBieHHblie B ¢aine MF=10 cl0XUTh 110 MOJCEKIHSIM U CYMMBI 3aHECTH B
cooTBeTcTByOImUe cexuuu ¢aitna MF=3. Beectu ¢aitn MF=9 ¢ nanusiMu 06 06pazoBanuu
upuus-194m. Ceyenue nepexosa B OCHOBHOE COCTOSIHUE NIepeMecTuTh u3 ¢aina MF=3 B
daitn MF=10.

@aitny npucsoutb MAT=7918.

ABTOp 3aKJIHOYCHUS

Huxkomaes M.H.

79.7. 30710T0-199

PaguoaxtusHO (T1,=3.139 nn.). UcnbiThiBaeT GeTa pacnaja B CTaOMIbHYIO TIaTUHY-199.

[Tonnbie (aitbl HEUTPOHHBIX TAHHBIX JIJIST TOTO U30TOIA Hen3BeCcTHI. OIleHKa
HEUTPOHHBIX ceueHuil comepxutcs B Ondnuorexke EAF. DxcnepuMeHTanbHbIE JaHHBIE IS KX
MIPOBEPKHU OTCYTCTBYIOT.

3akjIoueHue.

Brrounts B POCDOH/] daiin nanusix u3 EAF-2003. [TapuuansHbie ceUeHHS BCEX
peaxiuii, cogepxamuxcs B EAF B daiine MF=10, cnouTh M0 MOJCEKIUAM U CYyMMBI 3aHECTH B
cooTBeTcTBYOmUe cekunu daitna MF=3. Chopmuposats daitn MF=9 c cexuueit MT=16,
coJieprKalieil BeposITHOCTH 00pa30BaHus 30J10Ta-197 B OCHOBHOM U METaCTaOMIbHOM
cocrosiHUsX. Paitn MF=10 onyctuTs.

@aiiny npucBouts MAT=7999.

ABTOp 3aAKIIOYCHHUA

Huxkomaes M.H.
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