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Be.eyuiee Hal"ili0-HCCJI8,ll;0B8T8JIJ,CK08 y,ipe~eHlle: JlelUIHI'pVtcKd .HHCT.l!'ry'l' 
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8aJqaTa ~0C8PT~ COCT0H'l'CJI "-" ________ 198_r. 

B - ,:me, Ha 3808,Ital:IJlll ClI8~JDl3xp0BaBH0ro C0B8'l'a .!(047.01.03 

llJa Jia6opaTopo JUtepmx IIpo6Jie11 061.e.ItHHeHHoro HHCTll'fyTa H,JJ;epma 

HCCJI8,ll;0Bamdt, r • .l(y6Ha, MOCKOBCKOI 06JJ'BC'l'll, 

AB'!'opeqiepaT pa30CJiaH "-" 198 

C ~CC8l)TSIUl81 IIOUO 03HaltOMHTl>CH B 6Jl6D0'1'8lt8 OIDJH, 

Y11eHHI ceKpeTap:r. cne~Ds.apoBaHHoro CoBeTa A, --op-.................. ..,. 73/' 

r. 

ll.A.BaTycoB 

OHIWI XAPAKTEmCTHKA P.AEOTH 

AxTyaJllaH0CTI, '0060TH. 3KcnepJiD4eHTa.lIJ,HHe H TeopeTR'l8CitHe KCCJI~O

BalillSl ()( -pacrra.ita rqamemi: B nocJie~e ro~ K PIW' B8l!tHl:lX peaym,Ta

T0B, 3KCII8pm,t8HT8JII,H0 IIORa3aH0, 11'1'0 c/. -pac~ 113 0CH0BHHX COCT0JI

mdt npeTe pneBal11' KaK T JillteJIHe ( z > 82) , TaK H cpe~e HYKJmJtH ( z ""-

60) ; no.ny11eHli ~e o6 o< -um:pimax np:e: pacn~e HelTpoHHHX K rRraHT

ciaa M;}'Jll,'l'l!llI0.llldfWC pe30HaHC0B K npB'. ,11;8JI8Hlm H;tep. Paspa6oTaHa H0BaJI 

He R -Ma'l'}:lH'maJI M0,11;8JII, 0( -pacna,Ita, B KOT0poi!: YCTpaH8H J»m npim-

rtmmaJILHHX He,ll;0C'l'STK0B npe.ItW8CTBYJIIIKX II0,IOC0.tt0B, Ilpe~Ollt8HHaJI B 3Toi 

M0.ttemi: ltJiaCCK~TIKR ()( -nepeX0,ll;0B no CT8II8HK o6JI8M8HH0CTH IIJlH 
IICUOIIIK 1I0B8pxHOCTH0ro CII8KTpoCKOilll'I8CKoro cpEIKT0pa o< -'l:{8C'l'~ ( W ) 

CBJI38JJ'a Tlilill:i nepexo.tt0B C MexaHK3MCII <pOIMKP0:aaHJm 0( -118CTHTIH H co 

CTpyx'l'ypol HJJ:pa. 

.llJm IlpoB8JEK IIpe,ll;CR.a3arulit H YT01ili8HKJI T80JlHH ~ -pacn~ BSJIH0 

no.ny1ill'l'l> H0lJHe ,ItaHHHe 0 X8paKTep!l[CTKK8X pa3JllltllillX Tl!III0B 0( -nepe-

X0,ll;0B B pa3HHX o6JiaCTJll MaCC0llHX 1iK.C:eJI Ji![ 8Heprd B036yl!,ll;eHKJI H;tep. 

3Ha'IK'l'eJil>mrlt HH'l'epec IIpe.ttCTSBJIIIm li![CCJI8,ll;0B8mtl! xapaKTep:e:cTBK ()( -

nepexo.tt0B li!£ CB0ICTB HelTpoH0.tteipm::Ur?HHX s.n:ep BlilCJ4YT8 K acTaTa C IIp:e:BJie-

118lm8M ,ItaHHl:U 0 ft -pac~e 0008.ttHKX K3o6ap K CKCT8MaTKKK qaKT0poB 

W( Z , N), Taue HCCJJ:8.tt0BaHWI HaIIpaBJI8Hii Ha II0.ny118Hll8 .tt8T8Jll.HHX CB8.ttemtli: 

0 BJmJIHlDI[ 38MXHYT0I llpoT0HH0I o60JI011KK z = 82 Ha qiop.mpoBaHKe ()( -

umpim K CII8K'l'IJOB s.n:epimx ypoBHel B HelTpoH0,ll;~THHX Hj'KJDJ.I(aX. 

lJaCTOfllll8Ji pa60'1'a II0CBfllll8H8 8KCII8pm,t8HTSJil>H0M;y KCCJI8,ll;0B8HKI) 

CB0ICTB H8118THO-H8'l8THWC HJJ:8p 200-206 Bi J.zyT8M K3Y'l8HWI ()( -pac-

I:Ia,Ita 
204-210 At Ji![ 8JI8KTpoHHoro SSXBaTa 20-1 Po ' a Truate aHSJIK3Y 

X8paKT8p:HCTli!£K' li[3B8CTHHX ex -nepexo,ll;0B KS0T0II0B Bi C A ~ 201 

Ha 0CH0B8 CltCT8Ma'l'll[ItH 3HS'l8HKI qaKT0pa W ( Z ,N ) , 

llem, '0060TH. HccJie,11;0BaT1> MeT0.tt perxcTpanKK o< -'lSCTKq B Mlll'-

HKTH0JI CII8RTporpailie THIIa 'Ji V2 IIJlH IIOKOOtH MHor0HK'l;.aH0I IIpoII0~O

HaJII,HOit Rall8IJ:I, C0np!m8HHOI C ycTpolCTBOM .tteJieHHJI l!IJdIIYJil>CHHX CRrHaJI0B, 

IlpoaHam13HpOB8Tl> xapaKT8JlHCTK!tll ll[SB8CTHHX C/.. -nepeX0,ll;0B H8'l8'f'

HHX HSO'l'0il0B BHCM,YTS C A ~ 201 Ha OCH0B8 CHCT8MaT.i!KH 3Ha'l8Jllti! II0Bepx-

H0CTH0ro CII8KTIJOCK0mN8CK0ro qaKT0pa 0( -,:mcT~ W(Z,N) C nem,m 

li!£3yqemm TltlI0B 0( -nepexo,11;0B, Il0B8,11;8Hllll qmt'l'0pa W K C'l'IJYKTY}E 

C0CTOliHJlll H;tep 8'.l'lilX KS0T0II0B MCM;yTa. 

3xcnepmreHTaJll>H0 KCCJie.tt0BaTl> oneKTJH B036yll,D;emna: C0CT0.lllilrl!: He-

'l8THO-H8'l8THHX H,P;ep 206 , 204 , 202 , 200 Bi IIYT8M K3y,18Hllll cxeM 0( -

pacn~ 210' 208' 206 '204 At H cxeMH .r., -pacna.tta 204 Po 

Lfhi.7; 1.r· 1v~ 
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IJamSJJ H0Bl{SHa 

Pa3pa60T8H0 H0B08 YCTpolCTB0 ,tt8JI8Hl!U:l ml!lyJlI,CHHX CHI'HaJI0B .ltJU[ 

KOOp,!tlWaTHO-tzyBCTBH'l'eJWmX ,IteTeKTopoB. 

H.iteHTmpmi;HpOBam:I H0BHe cJ.. -nepexo,ItU 206 At H j'T0tme:im xapait-

Te:pRCTllltR ot.. -pacIIa,IUJ 2ro,2oa,204 At • Bnep:Blie npoBe,IteH ,IteTa.1.tl,HHI 

aHaJIH3 ot.. -nepexo,tt0B 210 , 208 ,206 , 204 At npa llOMOIJtll llOB8px:HOCTHOrO 

eneKTpoCit01Dl'l8CK0ro g)aKTopa 0( -'UlCTHIU,I W H npe,ItJIOZ8HH KB8HTO-

B!i8 xapaitT8:pRCT:BXH OCH0BHWC COCTommi 208 At , 210 At H pl,lta B036YJt-

,IteHlWX C0CTOJIHHI 206 ' 202 Bi • . . 

B!IeJ)Blle .ltJlJi HSOTOIIOB mi:cM;y'l'a c A ~ . 20I .ItaH0 o6McHeHHe SH0MSJIL-

HOlr!Y ll0Be,tt8HHD 3Ha"ielid. g)aKTopa . W , IIp0aH8Jll[3Hp0Baml 'l'HIW 0\ -
nepexo.ttoB H npe,IU!ozeHH cxew o< -pacrra.zta. 

Ha 0CH0Be llQJly'qemna: 8ItCll8IJD(eHT8JlLHHX ,ttaHBSX npe,IU!OJEeHa H0BWl: 

cxeMa pacrra.zta 204 Po ➔ 204 Bi , Cynt8CTB8HH0 O'l'JlltliaJillaJ'ICJI OT pa.-
Hee H3BeC'1'ImX. B JJJtpe 204 Bi o6HBPYJt8HH C0C'l'omma: 0Tpi;m8T8JU,HOO 

"iBTH0CTH, KOT0pie MOlltH0 mrrepnpeTHpOBaTI> ItaR ,ItUpotmRe B036YJUJ;emm 

npoToHHol o6oJio'ql(H z = 82. 

IIpalt'l'K'l:8CitaJI neHHQCTI, 

PesyJII,TSTH HCCJie,It0BaHWI MeT0.tta peI'HCTpartlD![ o( -'UlCTHn npa no

MOllll[ r.morOHHTJIHoii lil)OllOIJ[tR0HaJil,Hol ItaMepi B Mal'HHTHOM cnex,porpa.4le 

II0SB0JIHJIH onpe,tteJlll'1'I, xpyr Sa,tta"i. pemaeMEJX ,ttammM MeT0,ttOM. 

Paspa6oT8Hlioe yc-rpoAoTBO .tteJiemm .ItByx m.myJII,CHllX ·CHI'HSJIOB .ltJlJi 
ItOOMHli8THO-lJYBC'fBH'l'8JlLHHX ,It8T8K'1'0p0B MOJleT 6HTI, HCII0JII,30B8H0 ItaR B 

HayimHX, TSit H B llPRH:JJ8JlHHX ~eMX. 

Ha 0CH0B8 llpe.JtJIOJlteHma. CX8M o( -pacna,tta H8"i8TBHX HSOT0II0B BHC-

M,VT8 c A -::. 20I II0It838HQ H806XO,ltllMOC'1'l, BBe.itemm nonpamm II0l)fQ:tlta 

200--400 K8B B CHCTB~'fmty pa3HOCT8A mcc CllJII,H0 ueftTpoHO,It~ 

H30T0II0B Bl!CM,VTS ll '1'8JIJlltll. · 

Ilpe,IU!ozemme cxew ypoBHel HS0T0ll0B 206 , 204, 202 Bi pacllliqllll)T 

0CH0BY .ItJm HCCJI8,JtOB8Hd MeXaHltSMa (I>oJ;IIHPOBamlll cnelt'l'poB ypoBHeA He

'18THO-H8"i8TH!ll n;ii;ep. 

Ha gamy BW!0CJITCS CJI8l[,VIJl!ll8 noJiozemm H peaym.TSTU: 

I. PeaynTaTH HCCJI8,ItOBamm: JlleT0.tta peI'HCT~' 0( -'UlCTmt B 

.Mal'HHTHOM cne1tTporpa.4le 'Tt V2 npa ll0140lltH MH0rOIUlTJIHo! lll)OIIO~O-

HaJWI0I ItaMepi H ycTpolcTB0 ,lt8.II8HHlI ,ItByx DmyJII,CHWC CHI'JiaJI0B .ltJU[ ItOOp

,ItHHaTHO-'JYBCTBH'l'eJlLHHX ,It8T8ItT0poB. 
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2. Pe3yJII,T8TH 8H8Jm38 xa~Te~CTHlt cl.. -nepeX0)t0B ll cxeM 

CX · -pacna)ta H8'18TmlX BS0T0II0B 20r-rn9 Bi • BHBO.ItH o S8K0HOM8,lE0C

TJIX II0Be.tteHIDI 8KCII8pm.i8HT8JII,HHX SHa'le:im:li II0BepxH0CTH0ro cneitTp0CK0im-

'q8CK0ro qt¼K'l'Opa 0( -'ISCTRU H qnKT0pa sanpeTa .ltJU[ o6Jier'lemrux 0\ -
nepeX0)t0B B. o6JJaC:tH wtep, 6Jlll310:'IX 1t Z = 82 H N = I26. 

3. S!tcnepm.reHT8JII,HH8 )taHHHe 06 :meprli!SIX H lmT8HClIBH0CTJIX 0\ -
rrepeX0.It0B HS0TOII0B 210 , 208 , 206 •204 At • PesyJII,T8TH HCCJ18,tt0B8HWI 

8Heprmi, HHTBHClIBHOCTei\~ MYJil>TmIOJII>l!OCTefi ?f -nepexo,tt0B H (! - () -, 
COBIT8.Itemnl npa i:acrra,IJ;e 04 Po • 

4. CxeM!l am,qia-pacIIS.Ita n.:wsyJil>TaTH aHaJIHsa xapaitTBPRCTmt ·ot. -
118rX0.It0B iiaoTonoB 2ro, 2oa, 2o5,2o~ At • CxeMa pacll8.It8 

204 
Po -

2 Bi • B!iB0.ltU 0 ltBaHT0BWC X8paKT8PRCTHK8X H 0 CTpy!tType COCTOJ!lllili 
wtep 206,204,202 Bi H 2I0,208 At • 

AnpoCSanna: pa60TH. 0CH0BHl:l8 peaym,TaTH HCCJie,tto:aamrl!:, H3JIOJiteHHHe 

B )tHCCepr~ • .ItOKJJa.ItUBaJil!CI, Ha XJ.Y, XXYII, XXYill, mx, Im C0B81!18-

HWIX no Jm8pHO:ii. ClleitTpoc1tomm n·cTpy!tType 8T0MH0ro H.JU)a (I975, I977, 

I978, I979, I98I rr.) na XIY H XI C0Bel!l8HWIX no n;ii;epHo:ii cne1tTpoc1to

mm u Teopmr .impa(}ly6Ha I975, 1978 rr.). 

Ily6.nmta¥!• 0CH0BHl:l8 pesyJII,TSTH liICCJI8,ttOBSHHit, II0JIY'I8HHH8 B ,ttllC

cepr~, ony6.mmoBSHH B II pa6oTax. 
06'1>eM pa60TH. )ulccepr~ C0CT0R'r H3 BB8,lt8lllIJI, Tpex rJiaB H sa

ltJI!ltJ8lllIJI H co,ttepmrr I37 CTpa~ T8ItCTa, I7 Ta6.IIBI( Ha 35 CTp., 39 pn
Cymt0B Ha 22 CTp. H CIIHCOlt .mrrepaTypu HS 243 Ham48HOB8Hlm. 

C0.u;EPJl(AHHE PAIDI'li 

Bo BBep;emm o60CH0B8H8 altTYSJll,B0CTl, T8MH.HCCJI8,It0BSHWI; c(I>oIMY
.mpoBSHH qemI, HaY'IHaJI H0BlISHa H 0CH0BHl:l8.ll0JIOlltemm ]lHCCeprruom, BH-

H0CHW8 Ha 38111HTY• 
B rrep13oit r.n:aBe paCCM0TpeHH B0np0Cll MeT0,ItmOI nsy-qemm Cll81tTp0B 

o( -'ISCTHn lipa II0MOl!tH Mal'lilITHilX CII8ItTpor~B. B § I H8JIOZ8HH cnoco-

6H perBCTpainll! o< -'ISCTRU B cnextTporpaqiax. IIpoaHaJmSBl)OBSHH xapaK-

TepHCTmtll rasoHall0JIII8HHHX H IIOJIYIIp0B0,ttHmt0BWC K00MHHSTHO-lJYBCTBHTeJil,

mu: ,tteTe!\T0poB (Kll!l) sapimemmx 'iaCTi!U C yqeT0M oco6eHHOCTell perncT-

paD,ml 'o< -~aCTB:q B Cll81tTporpa\IJe THUS 'Tl f2' • <!w0OOnHp0BaHH Tpe6o-

BaHHJI.lt KlU( E CIIOCo6m.l C'IRTHBallHJI C Hla: ~JMSitHH• 
B §,2 lll)RB8.It8H0 on:e:crume MeTO,ItmOI HCCJ18,lt0BaHWI (j. -cneKTpoB 

Ha 60Jl1,ll!0M Mal'HHTHOM cneKTporpaq>e 'Ji V2 C pe:rzCTpaqiieit d,. -qac-

TRU llpa IIOM~ ~OIIJISCTRHOK. Pa,It:e:yc pamlOB8CHol op6HTH ClleitTpor~ 

I54 OM; ,wnma (I>c>RaJII,H0it II0B8pxH0CTH 50 CM; ,ltHCnepc.t.m paBHa,2,3·IO~ 
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Ha I MM; p;1spememte COCTammeT 5· ro-2% np.t Te.lieCHOM yrH.e CIIe1tTporp;1q:a 
a·ro-4 OT 471 • - · 

B § 3 p;ICCMOTpeH P3SP360TaHJllill IIp.t YtJaC'l'lm aBTOJn ltOOMWiaT.mrlt 

CIIeRTpoMeTP 0( -tJaCTHq .ItJIJi CIIe1tTporp;1q:a 'Ji ff :aa 6ase 1moromt- . , 

'l'SllIO! IIpOIIOIJ[nl:OHaJll,Hoff KaMep. (MIIK) C B.Ha.lIOrOBHM CtmTHBamteM miq>Op&l-
.o;mt. B KatJeOTBe KOOMJ!HSTH - X am,q:a-tJaOT~. :BJtOJll, q>OltSJil>HOi IIO:aepx-

HOCTB OIIe1tTporp;1q:a !Ipll!JiTO IIOll.OJJteHBe ~~HTp;I TJDltOCTB l'BC'l'OrpaMIIIU BOHB

~ ee TpeKa - I( (X) O'l'HOCB'l8Jll,HO SHO,ItHWC mrrel KaJ.fel!l. 8:aatJemm 

I{ (X) OIIpe,It8JmJIBCI, BS OTHomemm &mmilTY.It m!llyJll,COB K = U 2 / IA E =-
=(X n.EJ/A £()(., r.zte U2 = X·AE d - EMIJyll.I>O o O.ItHoro HS ROHD;O.B aHO,ItHoro 

SJreRTpo.zta , a Ll E - JfMilY Jll,O O KaTO.zta llJ.lll oyw.e m.mym,con C 'JJ.BYX 
ROHD;OB aHO.zta UE = u~ + U2 ; A E cJ - IIOJIHI,[8 BOHllS~omme IIO'repn: 

o< -tJacT:m:tll B o6Mue MIIK. · 
)laJiee OIIIICSHa ROHCT~ CII8R'l'pcl48TP3. B BOIIOJll,SyeMo!i MJlK aHO.zt

HaJI HRTI, ll3 HllXpoMa Slll'Saroo6P33HO HaTsmyTa B IIJlOCROCTB MeJQzy .ztBYMll 
KaTO.ztaim. PaccTomme Melr,IJJ' coce,ltHBJ,lll IIpaMommelmnm YtJaOTit&m - HHT.11-

MH ano,ItHoro BJieR'l'PO.zta 5 MM, IIOJIHOe COIIpoTimn:emte aHO.zta 5 ROM. 0,ItH]i'IM 

RS Ka'l'O.ztOB HBJl'.118'1'0.II ECO,ItHOe OltHO MID{, B!lIIOJJHeHHoe BS aJIDmmiISRpo.BaH

HOI JIBBCaHOBOI II.llemm, BTOIJDI KaTO,ItOI\I .IIBJ.Ule'l'0.11 CTaJll,HS.11 II.llliC'l'BHa. Pac

CTO.IIHlle . MeJQzy ItaTO,ltaMR B aHO.ItOIII - IO MM. MllK HaIIOJIHa.llaCI, MeTSHOJI .ztO 

350 11M PToC'l' • .A.ln,q:a-tJaC'l'm:tll IIepeceitam IIJIOCROCTI>. aHO,ItHWC Hll!'fei IIO.zt 

yrl1.0M~45°, 'ITO IIpn:BO.ztlitT It B03mntHOB8HBll JIIOHB3aIUIIB B '!yBCTmrrem,ma 

o6'I>8MaX 4-5 mITel. · ': 

KOOMWiaTHlil OII81tTpoMeTp'JD1ee'l' P360tJYJ) IIOBepxHOCTb 18 x I,5 m?, 
cpe,ItHee no p;16otJei no:aepmocu p;1spememe 6 MM, ~H He 60.Jiee 2 mm./tJ. 

Bxo,ItHoe OKHO Mill{ II03BOll.118T perRCTJlHPOBSTI, · ()( -'!SOT~ C 8Hepr.11el He 

l\leHee 5 MaB. 

B IIOCll.8.ztYDll8M p;l3,It8.lI8 pacCMOTpe:aa 8JI81tTpoHHS.11 CHCT8Ma OIIelt'fpo

MeTp;I, ROTOP3JI OOCTOBT BS ,ItByx sapa;ztO'!yBCTBllT8Jll,HWC IIp8.ztYCHJnITeJI8lI 1 

IIO.ItMIJ'lemmx R 8JI81tTpo.D;aM Mill{; 'cywmTO:pl; ,ItByx mmelma: CII8RTpoMe'l'pn:

tJ8CltBX ycBJDtTeJiei; o BliXO.zta ROTOIHX mmym.cu nocTyrram Ha yc-rpoitcT.Bo 

.zteJiemtll CBrHSJIOB ll 38T8M Ha MHoroKaHam,md aHaJIHSa'l'op. 

)vr.11 .It8l1.8Hll.ll SIIII.ll!rry.I{ 'JJ.BYX mUiyJll,COB, CHHXpoHHO IIOCTyIIa~ C MIII{, 

IIpe,ltJ:[O&eHO B COS.ztaHO B.HaJIOrOBOe yc'l'poitCTBO Jt8JI8Hll.ll (Y.ll) 'JJ.BYX :ro.mym.c

ma: Olll'HaJio:a. OIIHorum: ~ pa60'l'H B oxeua aToro ycTpolcTBa. Y.ll 

BRJIJJ'i88'1' B oe6.11 ,ItBa KaHaJIS C BOCC'l'SHOmtT8JllDIII IIOOTO.IIHHol COCTaBJUD:Jllel, 

sarrOMJmalJIIJ,Dm B JIHHelmnm IIponyc1ta111tmm ycTpolcTBaMH; ycllJllt'l'eJI!> o 6Jio

RCN ynpaB.11.!leMol OOp:l'l'HOi 0Ba:3R'B 6.JIOX YIIIX3BJ[8Hll.ll ycTpolC'l'BOM 'A8l1.eHBll. 

Y,l{ llllleeT CJl8,ltYDltll8 IIap:ll(8TJG: IIOrpe!IIHOCTI, Jt8l1.8Hll.ll Mem.me I% B ,ItllHaMK

'i80ROM .ztHaIIaSOHe I:IO; llePTBOeBpeMS: - 2,5.ro-4 c; 'feMIIepaTypta.11 He

C'fa_6Bm.HOOT,I, ae :xyze O, 1%/0c. · 
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If cJie.ztYD118M pas.1te.11e nccxe,nymc.11 BOSMOJ!tHocm H orprumtiemm MeTo.zta 

pel'lICTpai:nnI CX -'IllOT~ B I&ll'ml'fBOM OII8KTporpaq>e IIPR IIOMOlltl:t Mill{ l:l 

Y'JJ,. 3-deprenrqecxoe paspemeIDie JmHliii B o< -cneKTpax. nonyt1emmx IIpR 

IIOl.!O!llli! a-roro M8TO.zta. JmmI, B I • 5 pasa :xyxe. '18M IIPJ! RCIIOJll,SOBamm ~0-

IIJmCTl!WOlt. Koo:wumaTH8Jl XSP3K'1'8p1!C'l'mta CII8KTIJOM8Tp;I K ( X) 6Jm3Ka 

It .mme:lmofi • 0,ItHaXO I< ( X) BMS8T 3SM8'fHYJ:) .ztll®epeHD;HaJil>Hyll H8Jlllli8it-

HOCTI, O('X) = I.I%, ecJm K'= U2./lU( +U2) l!1 0(:X:} = I,9%, eCJllf 

K = U2.fUE ' 'ITO IIp.tBO.ItHT K yupemm amrapaTypma: o< -JIImlrll H K rre-

l)Il:O.ItlltJ8CRO! samicm40CTll 'mpmm mnmtl: OT X • 06Cyl!U{S8TC.II :wmmme Ha 

0 ( X) pasmm;a: MOM8HTOB BpeMelm o6pasoBaHIDI .namm OROJIO aHO,ItHWC Hll

Teii, OXBatJemna 0,ItHID( TpeROM. PaccMOTpeHO BJIWIJU!e Ha RHTerp;IJII,HyJ> H 

~epeHD;HaJII,HYJ) Hemme:lmoc-rn ll p;1spememi:e cneKTpoMe'l'Jn cxer.m CtJHTB

namm: mI~~ C MIIK. OmiT Iijl!D,t8H8HlUI CII8KTpoM8Tp;I B sa.u;atJaX HCC.1[8-

.ItOBaHll.ll c/. ..:paona.zta BSOTOIIOB acTaTa lt g)pruIUWI IIOKa3aJI, 'ITO p;IOCMOT

peHHl:le RCltal'temut ~pa aIIIIapa'l'ypma: 0( -JIImlrll saTpy.ztHJD)'l' aHSJIR3 OIIeR-

TpoB ooo6eHHO IIpa H3YtJ8Hlm TOmtOO CTIJYKTYJG CJIOZiiBX o< -CII8ItTpoll. 

0,ItHaRO B 00'!8Tamm: C M8TO.It014 ~oper1tCTP3.o;mt CII8RTpoMeTp Il08BOJiliei B 

XO,Ite 8KCII8pml:8HTa 6lic'l'po BU6RpaTI, Oil'l'l'!MaJll>HBe YCJIOBWI OIIBTa B ROHTpo

.mtpOBa'fI, Halt0JI.1[8Hll8 miq>Op,saIOm C BCIIOJU,SOBalil!8M 3:m!. 
B § 4 HSJiarae'l'C.11 M8TO.Itlllt8 IIOJIY'i8HWI MOHOHSOTOIIHWC npeIIap;ITO.B ac

TaTa lt IIOJIOHWI, npmerummtXC.11 B .ztaHHo! p;160Te. AcTaT B no.:u:om 06P3-
SOBliBaJmCI, B pe~ r31Y601toro pac111eIIJieHWl IIPR OOJIYllewm MmIIeHeii Me

TaJIJ!Kllec1toro yprum HJD2! Topxa: IIpOTOHaMII c aHeprae:tt 660 MsB • .llJilI m.zte

Jiemm: BS o6JiytJeHHhlX MlilllleHei acTaTa ll IIOll.OHllJI c O,ItHOBpeMeHHOR BX OtmCT

ItO:lt HCII0JlI,30BaJiaCI, SRCIIpeCCHa.11 rasoTep.toxpoMaTOrpaqnitJeCRa.11 MeTo,zuma, 

KOTOP3JI IIOSBOJmJia B!i,JJ;8JI.IITI, 60-70% acTaTa l!1 II0.110HWI 38 ~IO WIH BS 

ypaHOBOi WlllleH.11 H He 60.Jiee '18M sa I 'tac HS TOpaeBoit. Pas.zteJieHHe H30-

TOIIOB IIO MaCOaM IIpoBO.ztWIOCI, Ha 8JI8KTpoMaI'lllITHOM Macc-cerrapa-rope. JlmI 
BOHRSaitJl[i[ acTaTa H IIOll.OHl!lfI l!lCIIOJII,SOBaJICSI IIJiaSMeHHblii liOl!Hlill HCTO'lllltK. 

3{ppeKTHBHOC'fl, P38,ll;8.1l6HB.II BSOTOIIOB At H P~ COCT8BJ.UIJia 5-6%. IlpH

MeOll ooce,ItHHX MaOC OTHOCBTeJI:LH~ OCHOBHOR He IIpeBHma.IDI 5%. 

BTo'OOJi rJiana IIOCBSilll8H8 BCCJI8,ll;OBSHBll CTPYR'l'YPH MOP BRCMYTS H 

acTaTa 148TO,ItaMH (X -CII8ItTpoc1tomm. B § 1 HSll.Ollt8Illl OCHomrue II0.110llte-

HWl T80pm! 0( -:incna.u;a. PaccMOTpeHa OCHOBaHHa.11 Ha R -MaTPll'IllOM 

IIO.ItXO.zte ;•Mo.l{eJII, o< -pacna.zta, B paMitaX KOTOpoii IIIJ}I IIOMomH IIIJ}IBe.zteH

llOll IllRpruru : o; (Ro) 06H'Ill0 IlpoBO.ltliTCSI aHaJms 8KCil8PlIM8HTaJILHIDC Be-

po.llTHOCTeii 0( -nepexo.ztOB. 060µ,namc.11 H8.ItOCT8TltH 8TOR MO,IJ;eJllI, CBlI-

samrue IIpeJt.I(e BCero C H80IIpe,ll;e~eHHOCTiD BU60P3 ·pa,wca Kal!81Ia p;IClla-,._ 
.zta Ro 

B ,ll;SHHO~ pa6oie anaJD2!S - of -nmpmr IIpoBO,IUITcir Ha OCHOBe He R -

MaTpn'lHOii MO,IteJili npa IIOMomH IIOH.IITH.11 IIOB8pxHOCTHOro CII8KTpoCKOill!'IeCKOro 
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qi8KTOJS C( -ttaCTmtli Wc(Z, N) , KOTOpn!: nponop[UIOHaJieH Be-

p<)JlTHOCTB Hax~ewm ex -ttaCTJ!Iiji B KJISC'l'epaott o6JISCTH H.ItJS: 

We 
Ri " 

= ) I '-Pc. (R) I 2dR 
RK 

P~JII,H8JI BO~OB8JI ~YHKnl!JJ 4' C (R) ' OllKCHBaJIIll8,II OTHOCB'l'eJWtoe . .zum.:. 
xe1me QeHTJS mcc ex -ttacT~ B ~otteJ)Hero H.ItPl B K.118CTepaott o6Jiac-

TB HJJ:IS (Rk - R1 ) , HBJIS:e'l'CSi pememteM O~O'lSC'l'K'IHOro YJSBH8Hrul 

Illpe~ep:i c JJ.Itepmm noTeHI.tl!8JIOM By~ca-Caxcoaa. B cKJJy "HHTerpuu,Horo" 

onpe~eJieHWI qiaitTOp:i w
0 

. Bap.munm ero SHattead, CBHSBHHlie c Bos

MClllOIHMR H80,ltHOSHa'IHOC'l'JIMII onpe~eJiemm BeJmlmH Rk , H8CYJll8CTBeH

HH ~ aHSJIKSa SKcnepm,:eH'l'aJlliHHX ,T.tallHWC, 

· B § 2 · o6cYJr,ItaeTcJi npe~01telllJaJI B He R -MaTPK'!HOM no~o~e 

K.118CC~ o<-nepexo~oB DPR llOMOll!K qialtTOpa Wc(Z,N) no 

cTenemt o6JiertteHHOCTB (o6Jlerttemn.te, UOJIYodJiertteHHHe, aeo6JiertteHHHe) 

C Y'!8'l'OM ajq,eKTa CIIaptJBaHWI Rylt}IOHOB. 

B § 3 paCCMO'l'peHH pesyJib'l'S'l'H 8H8Jm38 HSB8C'l'HWC SKCDeptJMeHTSJiliHWC 

,T.ta!illliX llO O(-pacna,tty IIp![ llOMO!IIH WC H qi8K'l'Ol)a SSllpe'l'S HF c 

~ 06Jlerttemmx o< -nepexo~OB ( L = 0) B o6JISC'l'H HYKJm.ItOB 74 ~ 
Z ::;; 92 H 90 ..,; N ..;; 136. Ha OCHOBe npoBe~eHHott CHC'l'8Ma'l'HKJI 8RCDepII-

. MeHoraJlliHWC sHattead w
0 

cg'/olJIYmtpoBBHH BWIBJieHHHe saxoHOMeIJHOCTB 

IlOBe~elUIJI qi8K'l'Opa WO B SaBKCKMOC'l'H OT '!HC.iJ:a Rylt}IOHOB B HebpoH-

no.tt B npoTOHHO! UO,ltCBC'l'eMax, -~ ,T.t8JII,HebeM Ha OCHOBe 8THX pesyJlb'l'STOB 

npoBe,I{eH ,1{8'1'8.llI,HHI SHSJ.IHS 0( -IIIHptJH HetteTma:: HSOTOllOB m!CM;y':8 B 

Hette'l'HO-HetteTHWC HSO'l'OilOB 8C'l'8'1'8, 

B § 4 Ha OCHOBe CBC'l'8Ma'l'HKJI, paccMO'l'peHHoi B § 3, npoBe.I{eH aHS-
JmS HsBecorHHX RS aRcrrepmreHTa xapaRTe:pHCTHK · o<. -nepexo~oB · ne'leT-

HlilX HsOTono:a · ·BHcl,\VTa c A ~ 201 c QeJlbll Bay-qewm CTIJYK'l'YIJ:l ot. -
pa,JtR08ItTBBHWC COCTOl:Uildt, 'l'BDOB CX -nepexo~OB B aHOMa.JIBH B llOBe.ne:-

mm sHStteHd • Wc • · · . . 

AHSJIKs a1tcnePR14eHTSJIJ,Hlll _SHattemm 1meprmt o< -nepexo,noB Q 0( , c 

B COUOCTaBJleHBe mt C Q ~~~ BS CHC~8Ma'l'BKB ~CC ~OB (KP3~0B, 

1974) UPRB8mt K BHBO,J:(Y O TOM, 'ITO riepeXO~ C Clt1 BS OCHOBHHX COCTOmm:ll: 

Hette'l'HllX JJ.Itep I89-l95 Bi sacemmr BOB6y.a',I(emme COCTOIJHBSI.JJ.Itep 'l'SJl-

JmJi, YCTSHOBJI8HO, 'l'l'O BCe 8TB nepexO,It!i JDreDf W ,..; 10-3 B .flBJilDJ'l'CSi 

o6JiertteHHI:nm ( /f i = Jf f ). 06napyxeno, 'l'l'O a~eprJilll· aTRX cocTOHHd, 

pacC'lB'l'SHHH8 BS paSHOCTel Q Jc~ ~ .Q o< 1 , XOPQIIIO corJiacymca C 8Hep

I'BSIMK BSB8C'l'HHX BSOMepaHX cocT'C>JIIIBit 9/Z"" B 191- 195 Tl • Ha OCBOBe 

aux pesyJII,TSTOB npe~oxeJm cxew o< -pacIIa,T.ta I89-I95 Bi , B 

KOTOIHX o6Jierttemml nepexo~ HS OCHOBHoro COCTOJIHWl 8'l'HX JJ.Itep sace.mteT 

HSOUepaoe COC'l'OJllll[e 9/2- B ra4- 19r Tl • ,llaJiee UORSSSHO, 'l'l'O 8TH cxe-

6 

r '. 

M!l CX -pacna,Ita UOSBOJISml' C y-qeTOM CHC'l'8MaTBKJ4 1Vo 06'!,,IJCHlil'l'b 

OTCY'l'CTBB8 ~aBHHX O 'l'BKBX lite o6Jierttemmx nepexo~ax ~.HSO'l'OllOB Bi 
c A :;;,, I97. lloJiytteHH O!leHim w

0 
, T112 {)( H o< % JtJISI a'fflX nepe-

xo,noB B l97,I99,20I Bi • , 

B CJI8.IlYllJleM pas~eJie paCCMO'l'peH CX -pacrr~ K30Me~ COC'l'OHmm 

· r9r-2 or . Bi • PSHee 6UJIO YC'l'aBOBJieHO, 'l'l'O TaROtt BSOMep B 
201 

Bi 

miree'l' J 'Ji = I/2+ H ero :meprml BOS6~emm: COO'l'B8'l'CTBY8T o( -pac-

na,tty C Q 0( 
2 

B OCHOBHOC COC'l'OSIHH8 .l Tl (I/2+), B ,WlliHOll ~60'1'8 

npe~JIOlteHa TSKSSi lite cxem P3cna.zta JtJISI zsoMepaHX cocTomm:tt,
19

1- 99 Bi. 

SHeprmi: S'l'HX COC'l'omtliii Em , P3CC'lB'1'8HHH8 no pasHOCTm.l Em = 
Q o( ,

2
- Q J~~ , CllCTeMaTR'!eCim y6IlB81l'r C YJ48HI:aemieM N , xoromo 

KO~Pf}_~ C 3H8prHm,m npoTOHHllX ,It!ipo'IHUX COCTOl:Uildt )S1/~ B 03, 
20 , 207 Bi H c 8Hepr.wnm llSOMepma: COCTOllllltii 9/2- B KSO'l'OHax Tl • 

SitcnepIIMeHTaJWIHe·,T.tamme ne npo'l'HBOpettaT T9foJIOJ1temm 06 o6JiertteH-

HOCTH C( -paCIIa,T.ta lISOMCpaHX COC'l'omml g - 2
0I Bi • Ha OCHOBe 

. BTIDC pesyJlbTSTOB npe~oxein.t ~ CX -pa.ItE:OOK'l'llHHX BSOMepoB r91
-

rn9 Bi xapaK'l'8PRCTBKB I/2+ K RO}$ll'ypaQHSi P(Js,'}2> • ,Ium r91
-

20I°13i llOJij"'q8Bll oneHKB siia-qemm T1;2~ll 0( % , OD,Itaewe HS CllCTe-

!llaTBKB W
0

(Z,N) , 
,llaJiee pacCMO'l'peH BOnpoC O BOSMOl!HOCTB HS6JIIUl;8mtll llOJIYOOJierttemmx 

o< -nepexo,noB Me1':,cy OCHOBimLllt cocTommm.m HC"l:C'l'HWC H.It8P Bi ll 

Tl CA ~ 20I. 
B saRJillliemte ll0lt888HO, 'ITO JS3HOC'fB MaCC He"l:eTHWC nyKJm.ltOB Bi 

n Tl C A ~ 20I B TS6JIBQBX MaCC JiYit.lll!.ll;OB [ Viola et al. , I974; 

Wapstra, Bos, I977 ] HCOOXO,ltlIMO YBeJJlt'qHTr, Ha 200-400 KSB D 

COO'l'D8'l'CTmm C npe~o:temmwt cxeuar.m: c< -pacna.tta BSOTOUOB Bi , 

B § 5 BSJIOZCHH pesyJlbT8TH SKcne~eH'l'aJWIOro KCCJie~o:samm 0( -

IJ8.Cna.tta HetteTHO-HetteTma: HsoTonoB 20 2 ro At • Hsy-qeHHe ex -cneK

TpoB np0BO,ItIDIOCb !IS 60Jll,l!IOM Mal'Hlil'l'HOM ClleKTporpa(pe OIDilI C MOHOBSOTOll-

HW.:ll BCTOtJIDUtrum, 
B IX -cneKTpe 2m At n;It8HTI$mJ!po:eaml 8 J.lllliltl\. Ilo cpaBBCHBll 

c . npe~ p:i6oTaJ.m y6e.u;RT8Jll>HO ,I{OKaSaHO CYll!eCTBOBamte ex -.mnnm 
5456; 5242; 5175 KSB H YTO'llieHH 8HCprHB n BHT8HClIBHOC'l'll ~pyrmc.nepe

XO~OB, He .no.n;TBep,nw:IaCb n;IteHU@mau;mr paHee Ha6Jllllt8Blll8il:CSi Jmlllll! 5I3I 

RSB. J{oJm;~; , or. -pacIIa,T.ta 2 ro At UOJJY'I6Ha P:IBHOI (0,18 + 0,02)% B 
~,._.. .. -

corJISCD C BSBCC'l'HHM SBS'ICHB8M, 
Bnepm1e .e:sytteH o< -cneKTP 208 At c MOHOHSO'l'OIIHHM KCTO'lliK- · 

ROM, Ilo,ItTB8plr,lt8H8 n;IteHTMWID(8nim B yTO'IHCHH aHeprlim H BH'l'8HCHBHOCTB 

o( -nepexo.I{OB 5641; 5626 K 5586 KBB. 

BnepnHe nsy'leH • o< -cneKTP 206 At c MOHOBSOTOIIHHM l![C'l'O'IHB-

ItOM. KpoMe llSBeC'l'HOii .mnnm 5703 KSB~ o6Bapyne:a:o TPR HOBWC 5774; 5767 

R 5734 1tsB. IIoJIY11eBo sHattemte ex ( 06 
At ) = (0,70 ;t 0,14)%. 
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. B '· (X -CIIeK'l'pe 204 At ' KpoM8 HSBeCTHOit JmHml 5953 xaB, .IUJY
rmc J1'.lmlllt B ,ItllUlIIasoHe 5;8-6,I MaB c mrreHcmmocTJ,D 60Jiee IO%'OT.Ha-

6~er.to:tt He odHapy.EeHO. lIOJJY'I0HO 3Ha'IeHRe o< (204 At)= (3 ± !)%. 
K.1Iacc}$maqru:r o< -IIepeXO,ItOB 204-210 At · IIpOB~~eHa IIO ,: 

8KCIIep!IMeHTaJINWM 3HS'IemmM WC K HFC C y,:reTOM TeopeTR'!eCKHX 
HF~ T) , BH'IKCJiemnmx C lICIIOJII,30BaHK8M HSBeCTHWC Te_OpeTH'IeCKHX 0( -

!DlipHH, IIOJiy,:Iemrux B CBepnoeKy,:Ie:tt MO,IteJIH H.ltP3• Amums CTPYKTYIH H8'I0'1'

HO-He'IeTHWC H,Itep Bi H At IIpOBe,IteH :B pumax MO,tteJieit, HHTepnpe

THPYIJltHX HHSKOJlelltal!Ple ypoBHH TaKHX H,Itep KaK cocTomnm HeiiTpoH-npO'rOH

ma: MyJll>THIIJieToB, xaputTep paciqewremm KOTO!llX onpe.ne.na:e'l'CB: BsaHMo

.zteiicTBKeM M8ll,Ity H8CIIapemnn.m: KBa3ll'ISCTKUSMII[ B He!TpoHHO! K IIpOTOHHOil 

llO,D;CRC'1'8MaX. 
Ilpe,ItJIOJleHHWl cxeMa ()(. -pacIIa.zta 210 At ·BKJllmleT 7 ypoBHe! 

206 Bi (:pRc. l). YcTaHo:aireHo, 'ITO 210At mreeT .ItBa o6Jiel"iemmx 

IIepexo.zta ex 83 K ex 166 Ha ypo:mm 5+ K IIO.n;TBep!f,I(eHN xaputTepl!c-

THKH 5+ ,ItJill 2!0 g At • llpK IIOMOll!K qJaKTOOO W
O 

paCCMOTpeHO 

pac~.zteJieHHe CKJlhl o6JieMe.HHoro o< -pacIIa.lta 210 At no ypoBlUIM 

5+ B 206Bi H IIOJJY'IeH!i o~emm aMIIJmTY.It II:pRMeCH!lX KOH~ B 

8TKX COCTomma::x:. IIoKasaH IIOJJYOOJI8M8HBlm X8paKTep IIepexo.n;oB Cl. 70• 

~88 JI 0( 356• llpe,ItJIOJleHH SHa'IeliltfI 3 71 
H BH'1'8Pllpe'1'8UWI COC'fOJD!Hii 

287,8 lI 356,l xaB B 206 Bi H IIO,D;TBep!f,1(8Hll 3Ha'I8Hllll H BliBO,Itll o 

CTPYKType COCT0.lnllm 59,9; 69,6; 140,0 K8B. 
llpe,ItJIO.EeHHall CX8Ma oc<:.;.paCIIa,Ita 208 At (:pRc. 2) IIO~Bept-

,Ita8T B :a;eJIOM paHee lI3B8CTHYD. YTO'IH8Ha 8HePI'J!l{ypoBHJII5 xaB. Hs 06-
Jier'IeHHOCTK nepexo.zta Cl. 0 C,IteJiaH BHBO,It o TOM, 'ITO 208 gA t 0.W,03Ha'IHO 
mreef. J'Ji'. = s+' TaK K8K CIIKH 204 gBi - 9T K1MepeH paHee npmlWl 
MeTo.ztoM. Hs ooBIIa,Itemm SHa'Ielid · HF O o HF~ T = 2, 9 cJie,ItYeT, 
'ITO rJiaBH!ilt KOMIIOH8H'1' BOJIHOBHX qiyHKild 208gA t H 2o4gBi meeT 

o.n:HY lI Ty xe KOH~, ere aMIIJmT~a ~ l, H oorJiaCHO TeopeTR'!ec

lODI paC'I8TaM CII8KT~ ypoBHeil: 208 At , OH m.188'1' KO~ 

[ p( 1h9f2) 1, n(2f5;2)-1 ] G+ • 
· Cxer.sa 0( -!)E'iCIIa,Ita 206 At (l)HC. 3) Blt1l1Jtm8T TPH HOBHX IIO-

.uyo6Jier'Iemmx .nepexo.zta o< 0 , ex 7 , 0/. 41 H o6Jier'IeIIHl:d rrepexo.n 

Ha Ilpe,ltlIOJial'8BilldCJI paHee ypoBeHL 72 K8B B 202 Bi • YpoBHJ> 72 
KSB :apmmcrum J'Ji = s+, TaK KaK J':ii (20G At ) = s+ corJiaCHO Jl3-

BeCTHOit ,ItJill Hero CXeMe /3 -paCII8,It8. lIOKa38HO, 'ITO rJiamme KOMIIO-
HeHTH COCTammli 72 KSB K 206 g At COBII8,Itall'f. IIonyo6Jier'I8HHHit 'fmI 

nepexo.zta . 0( 0 yxasHBaeT Ha pas,m,nme xo~ r.tamnix ROMIIOHeHT 

OCHOBHHX COC'fOIJBl!ii 202 Bi lI 206 At • .1{Jm ypoBHei 4! H 7 KSB 

3H8'IeIWI J 1i IIpe,ItJIOZ8HH C. Y'I8'1'0M ,Ita.HHHX. 0 CX8Me ypoBHeil 202 Bi 

KS pacIIa,Ita 202 Po l!I CKCT8MaTHKH ypoBHe:tt 7+ B COCe,lJ;HHX H,ItPaX Bi • 
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I 

Jvm 204 At paCCMOTpeH!i .l4l3a B08MOEH!lX BapmutTa cxew 0,.. -

pacIIa,Ita. IlpelllillleHHe 8KCII0pm40HT8.7IT,HOro SHa'lemm: HF O = 2 '2 + 0' 8 
lm.tt HF~T) = I,4 MOJte'l' yitaSliBaTl, Ha CYllteCTBOBaHRe BToporo He ;a6m>-
)taB!ll8rOCJt o6Jiel"ieHHoro ex. -nepexQ,IJ;a c HF 

O 
= a.;.5. B 8TOM c.lly'Iae 

Ha6~eMl:tlt o6Jienemmlt ex -nepexo.zt 204 At .ztomreH B.ItTH ne B 

OCHOBHOe COCTO.'DUie 
200 Bi (r).KaK B IIePl30!4Bapi[aHTe, a Ha BOS6YJl',lt8H-

H08 JI cmm 204 g At , He pa.mnni 7. · 

B § 6 DpoaHSJ'lll3fill8BaHll qmtTOIB w O H HF O )t1I!I o6Jier1:Iemmx 

ex -nepexo.ztOB 
204-2 0 At l! COIIOCTaBJie!W C w O H HF O 60JI88 

JierKHX JISO'l'OIIOB At l! coce)tHKX HSOTOIIOB Fr ' Ac II Pa 

!IOita8aHO, 'ITO IIOJIBJieHRe HeCKOJll>ruDC 06.ner-qemmx o< -IIepexo.ztOB IIpB 

pacna.zte H81:I8THO-H8'18THIDC HYKJIJJ,ItOB - 'ffllml:IH0e JIBJieHRe, KOTOpoe J/lomIO 

o6'.WICHH'l'l, ~p:lI'MeH'l'aIJ,Rett COCTomm:! HettTpoH-IlpOTOHHllX M;yJll,TmIJieTOB no 

ypollHSlM ,It0'18pmlX .imep. 

rJiana Ill nocB/ill!eHa HccJie.u;o:aamuo cxew ypoBHell H.ItP8 204 Bi , ny-
TeM 11sy1:Iemm aJieKTpomtoro sax:Ba'l'a 204 Po ( 3. 53 11) • PaHee 6u.:m Bs-
BeCTHli .u;Be B38HMOH~8Cl'I cxeMU paclla,Il;a 

204Po - 204B1. SHep-

I'lm E If lI lll!T8HCKBHOCTH I '6 l5 -JIY1Iett 
204 Po 6UJIJI OIIpe,J,;8JI8Hll 

C norpellIHOCTm.m COOTB8TC'l'B8HHO 0,2-0,6 KaB B I0-40%. 
B .u;aHHOii ,pa6oTe npo:ae.u;eHO llCCJI8,ItOBaHH8 CII8KTpoB: lf -JJY'le!~ 

8JI8RTpoHOB l3HYTpeHHelt KOHBepcnn (3BK); 0 - 0 -conna.u;erudi .ItJifI 04Po. 

HsMepemta IIpoBO,Itl!!JIRCl, Ha KOMllJI8KC8 CIIeRTpaMeTpoB • BitJD:RameM: Ge (Li) -

.u;eTeRTOpri IIJ.IaHapa:oro B KOORCRaJll,HOro 'fmI<m; Si (Li) H Si (Al) -.IteTeK-

'l'Opi; Si(Li) -.IteTeKTOp B MaI'IlltTHOM 6e3.Itl'[cnepcBOHHOM YCTpoil:CTBe; 

y., -cneKTpoM8TP C Topoxma.n:r,mw Marl!HmDI llOJieM CT-2. Ilp.1 Hsy11emm 

. o - o -COB!la,Ite:emi IlpllM8WUICJt CII8KTpoMeTp Ba 6ase 3Hd HP 2II6 C c 

.u;BywI Ge(Li) -.It8'1'8KTOJ:'EIMH 1,IYBCTBRT8Jll,lllll4 o6'.EieMOM 27 ll 41 ci?. IIa-
p:!MeTpi c.II8KTpoueTpoB II M0TO.u;mta l'!3Mepemm Cll8KTpoB 1'[3JIY'l8Hml p:lCCMOT

peBll B § I. 
B § 2 ll3JIOX8HH pesyJll>TaTli H3Y'l8HIDI cneKTpoB ns~emdt 204 Po • 

IIpmdeHeHl'!e MOHOBSOTOIIHBX BUCOKoaK'l'lIBllllX HCTO'llmKOB 2 Po B CO'leTa

mm C Me'l'O,Italm HCCJie.u;oBarudi CII8lt'l'p0B . 11s.-yqeruni IIpB IIOMOO+R IIOJIYnpoBO.It

HmtOB!lX .zteTeKTOp0B BliCOKOro paspemeHHSr B HCIIOJII,SO.Bam!e 3BA .ItJIII o6pa-
60Tltll .ItaHimX IIOSBOJllLml IIOJIY'll!Tl, HO:We CB8.It8llllH O pacna.zte 204 Po • 

lllteHTmpm:uipoBaHll 39 o -nepexo,ItOB B 204 Bi , HS ROTOIUX 17 H8-

6JIJW3JIBCI, BIIep:BHe. IIorpeDlHOCTl'! E 'lf lI I~ 60.lilillllHCTBS O -ne-

peXO.ItOB COCT8B.lml1f COO'l'l38TCTB8HHO I0-30 sB JI 3-10%. Hs cpaBHemm 8ltC

nepm.reHTaJll>H!iX lI TeopeTI'!'leCKHX K03g}llmtliI8HTOB BHYTIJCHHe! ltOHBepcmI 

IIOJIY'I6HH Blil30,Itli O J.\YJll>'l'mIOJibHOCTH 29 nepeXO.ItOB, HS ma: .ItJIII 18 BIIep

mie, B TOM tmOJie n .ItJIII Calloro lllIT8HCIIBHOro nepexo.zta 63,185 KSB (100%) 
- MI. YTO'IH8Hll MYJibTlUIOJil>HOCTlI HHT8HCmmwc IIepexO,ItOB 131,023 ItSB -
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MI; 883,960 KSB - EI; 1016,288 K8B.- EI Hl040,007 KaB - MI • .IL,m Bcex 

29 nepexQ,IJ;OB .ItaHU Bepiome 0~8HKII CMellllUlaHWI M3'Jil,TmIOJil,HOCTei! • .BnepmJe 

no.nyqem. .ztamwe od lIHT8HCHBHOCTH t - ¥ comra.u;erum .ItJIII 52 KaCKa.u;OB. 

CxeMa !BCIIa,Ita 
204 

Po -
204 

Bi , llpe.ltJIOJteHl!ruI B HaCTosmte:ll: 

pa6oTe. CYJ!l8CTB8HHO OTJIH'i88TCH OT panee l'!8B8CTHUX. OHS BK1m'ia8'r 31 
nepexo.u; (pile. 4), Cj'MMaPH8JI HHT8HCHBHOCTI, 8 H8l)a3Melll8HHWC nepexo.n;oB 

M6Hl,llle IO% aa picna.zt. Y6e.Itl'!TeJ!bHHM ROJIB'lecTBerunm o6oCHOBaHHeM npe.ttJio

l!teHHoil cxew ypomtett 
204 

Bi · JIBJIII6TCJI xopomee corJiac.11e aRcne:pHMeH-

'l'aJI:&HIDC H paCC'!HTaHHWC no cxeue HHT8HCBBHOC'1'8it cf - o COBIIa,Itemrlt 

.ltJifl 48 HS 52 ltaCKa,ItOB. lCBaHToB!le xapaKT8:pHCTmtH .ItJI1I 15 ypoBHeii 204 Bl 
npe.n;Jioxem. Ha OCHOBe aBaJIBSa SHa'!emrlt lg ft ' M;Y'Jil,TmIOJII,lJOCTe:tt 

o -nepexo.u;oB c yt!8TOM cmma 204 g Bi - 6+ n B llpe,ItIIOJIO.lltemm, 'ITO 

ypoB8Hl, 15 K3B, KOTO!Blt BOs6yir,ItaeTCJt H IIpB o< -picIIa,Ite · 208 At 
m.reeT J '.ii = 4+. 

__ j~h 2040.. 

-- ,c~ !E,,;~;;;R 84I "120 
,: !!i"°'""ca:;.::l~si"c! o• ;;;_, --~ !ii~~~/l'ili~f""'"~~ I., f a,,2s,o '·"• 

"~ e,w- '" t ft z 

jN~~~_fl! ~N »flf~~~:f~ fl:\\ ::.,. ~ ..,>!!_ I f 9'J4% '"" - ~!:',j 1
;. r • '·' .~:l f369:~Z ;-:r ! g •1.s 

:s,21 1•_4• t.s·.6 l>LJ 
i,t~ fJ ., ., 

983,32 
895. 65 f-3'· '4.6 .1"7.5 

!i i 
I i~-~i 
:e~i!ll~ f I 332.018 f.,. 

~El~i5iaialljlj'1 llj :~We ,::,• 
IS ,16 I I l 7BJS5 !• 
:jl I -15 ,. :;ij 0 \C4 

n,34 
t 0)•1. 20J,B. 

83 1121 

Pnc. 4. 

B § . 3 o6CYJr,ItaeTCH CX8Wl ypoBHett 204 Bi • HH3K0.7IeJtalllH8 ypomm: 

0-382 1taB B 
204 

Bi HHTepnpempyvrca rum cOCTOJIH.Hll MYJibTHIIJI8'1'0B c 

H8'18T:tm:f,t IIP,l>T<>HOM B COCTommll 1hg/2 I'! H8i'l'p0HOII B COCTOJtHl!lDC: 

2f5;2 ; 3P1h l!Jlll 3P3;2 • 
.. YpoBeHI, 1255,21 It3B - r+ HHTepIIpeTllpy8TCJl Itait COCTOJIHlie M;'{JII,TH-

Wie'l'a [ P(2f 712) 1 n(2f 512) ] 1+ , saceJme1o1oe pispememmM rSMOB-TeJI-

JiepoBcitlDI ·· J3 -nepexo.n;oM Tmra P(2f712) ... n(2f512) c lg ft = 6,9. 
.l!aHee PlCCMOTpeHa CTPYKTYIB COCTOJilld OT~TeJII,Hott 1:I8THOCTK, 

06Hapy1teHHWC B 204 
Bi • YpoBHJ![ 1369,34 lt3B - r- 111634,II It3B ~ r. 
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saceJmeme O.IOIOKl)aTHO sanpe~e!tBllMR ft -nepexo.ztrum c lg ft = 6,2, 
npe,It.1Ia:&eHO HHTepnpeT:ilpOBaTb Kalt- COCTO.lllIWI, rJJaEHlll,,lli KOMIIOHeHTaMR KO

TO:[HX .IIBJIJmTCH KOHqlRI'Yparnm: [ p(ih912)~ (3Si12r\ n (3 Pu2}] r 
[p(fhg/2): (2d312r t, n(2f s/2) 

4
] r ·, [p(1hg12)~ (2ds;2f 4_ n (2f 5;2) t ] 1 - , 

CB!ISSmme c BOS6y,ir,ttelmeM npoTOHHOrO OCTOBa 
MOryT saceJmTbCH IIPK O.IOIOKpaTHO sanpe~emmx 

P(3S,;2 l-- n(3P1;2l; P(2d3;2J--n(2fs/2); 

z = 82. Trume COCTO!IHW! 
~ -nepexo,u;ax THIIa 

P(2cls12)__,,. n(2:f s12) • 

B S8KJID'Iemm nplmO.u;HTCH OCHOBH!le pesyJil>TaTH, llOJ.IY"'l8H!Ill8 B .IOIC
cep'l'al'.lIDI. 

I. IlpoBe,u;eHO l'ICCJie,u;oBaIDie HOBoro MeTo.u;a perHCTpal:Uffl ()(. -'i8CT~ 
B Mal'Hll'.l'llOM cnexTporIE,<pe llpl! llOMO!JtR r.moroHRTBHOil npono~OH8Jn,HOtt Ka
Mepi. HsyqeHH ajqleKTll HCKaJtemm (p()IJMll amrapaTypmnt o< -CII0KTP0B 1'I 

rrpe,ItJIOllteHH CIIOC06ll YJJY'llll8mtfl xapaxTepRCTmt KOO:wtml8THOrO CIIeKTpoMeTpa. 
CneKTpCMeTp IIOSBOJISieT pa60T8Tb-B Jilll{m) C SIil, qTQ B CO'ieTamm C MeTO-
,lJ;OM !pOTO:pemcTpaUHH o< -'i8CTRLt ,llaeT BOSMOXHOCTb 61:lcTpo B!i6HpaTb 
OllTJrIMaJil>Hlie YCJIOBWI OllHTa ll KOHTpomtpoBaTb HaitOIIJie:ime lmq)()~. 

2. Paspa60T8HO HOBOe aHSJIOrOBOe ycTpolcTBO ,lleJieHIDt 8MIIJmTY,lJ; lJ.BYX 
m.myJibCHUX CRI'HaJIOB ,It1Ul cneKTpoMeTpoB C ROOp.ItlIHBTHO-tzyBCTiillTe.lil,HHMll 
.u;eTeKTOpaMH. HoBHSHa paspa6oTKR IIO,llTBep,ir,IteHa SBTOpc!CllM cmmeTeJibCTBOM. 

3. Ilpa IIOMO!IIR Mal'HBTHOro cneRTporpaqia IIOJ.IY"'leHll Hal'I60JI80 TO'llllie 
snaqemui: sueprmi n: mITeHCRBHOCTeii d. -nepexo.JioB 206,20B,2IO At 

n: orrpe,u;eJieHll ,u;oJIH o< -pacnima 204,206,2IO At • 

4. Bnepmle nfBe.u;eH .u;eTaJI!diWt aHamts xapaxTepacTmt cJ. -nepe-
xo,u;oB HSOTOllOB 20 210At Ha OCHOBe llOJIY'i0HHOil CHCTeMaTllKH 8H8'ie-
m llOBepxHOCTHoro CII8KTp0CKOmr<ieCKOro <paKTOpa ()( -'i8CTl'ILtht W(Z ,N} • 

YTotmena cxewi o< -pacna,u;a 2ro At , npe,ItJicmena BOBaJI cxeMa 
· o< -pacna,u;a 206 At H paccMOTpe:im Bap1!aHTll cxew CX -pacna.na 
204 At • IlO,ll'l'B0~eHll cumm OCHOBHllX COCTommii 2ro At - 5+ ll 
20B At - 6+. YcTaHOBJieHO, '!'l'O B H8'i0THO-H8'10THWC HYRJm.naX Ha6JDQitaeT-
Cli pacnpe,u;eJieHZe cwm o6JierqeHHoro cJ.. -nepexo,u;a no HeCKOlU,ICIDA sa-
To:ruozeHHHM o6Jier'ieHHllM nepexo,u;a1111 BCJie,u;CTBlle ~parMeHTSUl'IH .ItBYX'iaCTH'i
HllX COCTOJIHlltt. PaCCMOTpeH xapaRTep l)aClll8II.7!8HIDl ~P<?BHeil HeilTpoH-IlpOTOH-
HHX M,YJibTHIIJieTOB B He'ieTHO-He'ieTHWC R30Tonax 20 , 204 ,206 Bi • 

5. IlpoBe,u;en aHaJm3 xapaKTepHCTHK a. -nepexo.n;oB RSOTOilOB 
I89-20I Bi IIPK IIO~Olllll qrutTOpoB w , paCC'lll:Tamrux Ha OCHOBe ltS-
BeCTHUX 8KCII0pm.{8JIT8Jll,HllX SHS'lelilltt Q ex , CX % H TI/2• BnepBHe 
rrpe.u;JIOltem1 cxeMH o< -pacna.n:a n npe,u;JiozeHo o6McHeIDie IIpaqHH aHo-
mmm SHa'iem W ,IV,Ul nel!eTHWC HSOTOilOB I89-20I Bi 

6. Hayqe1ru CIIeRTJB O :...nyqeil, t - 0 -COBna.n:ellliil H 8JieKT'.'"' 
p0HOB BHYTpeHHeil KOHBepcmr Ilp!! pacna.n:e 204 Po _. 204 Bi . • . 
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IlorpelllHOCTH E 'lf ,IV,Ul 60JibllllIHCTBa nepeXO)lOB COCT8BJIIU7r I0-80 aB, 'ITO 
MeHme llOJ.IY"'lemmx paHee B 4-20 IE,S. Hyrum,lly 204 Po npmm:caw 39 
rmam-nepexo.u;oB, HS ROTOIHX 17 o6HaPYJteHll Biiepmle. Orrpe.u;eJieHll M,YJibT11I.
noJWiocTH 29 rm.wa-nepex0,1toB, 19 HS mIX BIIeIJBHe. Bnepm1e nim: pacna,u;e 
204 

Po llOJ.IY"'leHH Ro.mqecTBemme ,u;amme 00 mtTeHCHBHOC'l'l'I () - 0 -
COBIIa.u;emn!:. 

7. PaspaCSOTaHa cxeMa pacna,u;a 204 Po -- 204 Bi , ROTOP8JI cy-
lll8CTBeHHo OTJil'la8TCH OT H8BeCTHHX paHee. IlOJIY'i8Hll CBe,Itemm O RBaHTO-
BliX :xapaRTep1!CTHKaX I7 YPQBHeli 204 Bi • 06HaPYJtena noJioca ypoBHeii 
OTpilltaTeJiliHoil 'i8THOCTH B 204 Bi IIp!I SHepr:im BOS6Ylr,Itemm 6om,me 
I MaB. YCT8llOBJieHo mt'leHcmmoe sace.7Iemte ypoBHeil C J'ji_ = r- IlPK SJieK
Tp0HHOM 88XBaTe 204 

Po • Iloxasimo, q-ro Tarore COCTOJIHHR: MOryT BOSmt-
KaTb npK O,llHOKpaTHO sanpe~emmx fo -nepexo,Itax BCJie,lJ;CTBlle B086Ylr,Ite-
mut ,Il;Hpo'IHWC COCTOIIlld B OOOJIO'ilte Z = 82. 
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- M. ,- JI.: Hayxa, H177, c.III • 
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- )!y6Ha, I978, OH.RH, .ll6-II574, c.47-48. 
6. I'poMOB K.H., c»ypum B.H., l!yimH B.r., BaXTeJib B.M., Ka.n:MeHCKmi c.r., 

. Kypra.mm c • .n. BepoJlTBOC'l'H ~pmpo:eamm SJil><pa-'iaCTml; B KJiaCTe:pHoil 
o6JiacTH .ItJlll s.u;ep ICfl ~ A ~ 226 B CJ.IY"'l8e o6Jiel"!emmx o< -nepe
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204 · · . 
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IO. Bar.rem, B.M., roJiomtoB H.A., lmaHoB P.E., MmcalJroBa M.A., HoBropo- . 
.n;oB A.~ • .i. HopceeB ll. B. , 'IJ.vmm B. r. , Dlmelm'l D. B. , . ~-pacll8,It 
210,208,.::06,204 At 11 212 Fr • - Coo6111eHHe OHHH, .IJ..y6Ha, 1980, 
PG-80-840. - 9 c, 

II. BaxTem, B.M., ro.nomtoB H.A., HBaHon P.E., Mmcatt.no:aa M.A., tJywm B.r. 
Cxem a~-pacna.na 210,208,206 ,204 At R 212 Fr • - Coo6111e-
1me orurn:, .IJ..y6Ha, 1980, PG-80-877. - 15 c. 

PyEormcI> llOCTYIIHJIB. B RS,D;a'l'eJII,crotli OT,ll;eJI 
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