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I, 

OBWI XAPAKTEFHCTHKA PAEOTll 

HaOTOJil!lH8 HOOJie,nomunm BHIIOJIH8HH B Haylll!0-9KCll8pm,!8HT8J!:&HOM 
OT~8JI8 H.I(8pHol cneKTpooROmm H Pa:itHOXHMHH JiaoopaTOPHH H,I(8p~ npo6-
JI8M OO'l>e~eHHOI'O mtOTHTYTa H,I(epimx: HCOJie~oBamrll O HCllOJI1,30BaHH8M 
HM8Dll8l'OOH B BTOM OT~e.Jie 9lt0ll8pm48HTMI,HOI'O ooopy~oBaBH.11. 

NSTYMNJQOTp pa6oTH. 3Konepm,mHTMt,Hoe H Teoperxqeo1t0e no
OJie~oBmme OBOIOTB OOHOBJmX H B080~emmx: OOOTOJUIH! STOMHHlC H,I(8p 
Jm1ISI8TOH o.nnol HS BalltHe!mmc·s~aq H,I(epnoit cpl'I3HKH. IlOJiyqelll'!e HOBHX 
91tOll8p&MeHTWl1,HHlC ~ Jl1 llOOJI8,eyDll88 :WC COllOOT8BJI8HJl18 0 pesyJII,Ta
TaMH 11)~8Jll,HHlC pacqeTOB Be~eT, B OBOD oqepe~. He TOJI!,KO K YTO'IHe
mm cyt11eO'l'BYJllll'DC MO,neJI1,imx: npe~oTaBJieHHI, a smJIHeTcs:i: ~M 1t ·~ocm
zemm SaBepmeHHOI T80PHH aTOMHOl'O H,I(pa. 

Hs~MHe HeqeTHo-HeqeTHHe ,necJ>opMHpo:eaHHUe H,I(pa (Ha npKMepe 
H,I(8p I6 I64 Tm ) npe~CTaB;1ISIDT 3H8'!D!T8JII,HHI HHTepeo KM8HHO C Toq
KH spemm npoBepKH ajqle.K'l'OB OOT8TO'IHOI'O np - B3am/lO~eloTBWi K BSa
HMO~eloTmm: KopxOJDica B ~e ~yx HeqeTma: qacnni. 

Paspa6oTaHHH8 B ~OC8PT8UHK·MeTO~ K nporpaMM!i owm npKMeHeHH, 
C o.nnott CTOpoHH, ,n1IS! nOJiyqeHWI HOBHX K OOJiee IlOJIHHX cxeM pacn~a 
xsyqaeMlDC H,I(8p K 38T8M, C mzyrol CTOpoHH, ,n1IS! BH'!D!CJI8HWI T80peTxqec
KHX sHaqeHKI sHeprmt H BOJIHOBHX WYHKnHI eKcnepm,mHTSJI:&Ho yoTanoBJieH
ma: ypomieft H nplllBe~emmx B8p0Sl'l'HOOTel EI, E2 H MI-nepexo~OB. 

IJeJip paOOTH • .A.llropHTMH38D;WI nponecca nocTpoemm: cxeM pac~a 
H,I(8p H paspa60Tlta nporpaMM!l, ll03BOJIJmllBit OOJiee 3Ha~8JI1,HO HCllOJI!,80-
BaT!, 313M, C ynopoM Ha O,nH08H8'IHOOT1, H npamt7I1,HOCT1, Haitl4eHHOI cxeM!l 
pao~a. 

IlpoBe.iieHHe HCCJie~oBamrll paon~a Sl;ll8p I62,I64 Yb npH llOMOl!tR 
M8TO~OB r- H f-' -cneKTpoCROmm H O HOilOJI1,30BaHKBM paspaOOTaH-
HOI M8TO~, IIOJiyqeHHe MaKOKMBJ.II,HO BOSMOJtHOl'O 06'I>8M8 HHcJ>opMaUHK 0 
OTPYK'l'YP8 OOHOBHLIX H B036~emmx OOOTOmnrll HeqeTHo-neqeTHHX ~ecJ>opr.m-

1 poBaHHHX: JJ,D;ep I62,164Thl. 
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.AHa,ms CBOitCTB OCHOBHWC H B036~emmx COCTOJlllldt H.lt8PI60,I62, 
164 Tm , npoBe.tteHJlle M0,1teJ11,HHX pacTieToB IIJlH nomlltl! paspa6oTwmol 
nporpaMMH H nOJiy'Iemi:e 06Dtl!X BllBO,ltOB O CTPY.KTYP8 COCTC>JIIml HSYTJS
eMWC JJ.lt8P nyT8M conocTaB118HRII 8KcnepmmH'l'Ml>HWC ,ltaHHWC O pesyJII,Ta
TSl.m'. T80p8TH'l8CKIIX pacTI8TOB H C CHCT8M!lTH3HpoBaHHHMH ,ltEUll!HMH no 
0008,ltHJllM JJ.ltpaM • 

HayqHEUI HOBHSHa. Paspa60TaHa HOBWI M8TO,ltllKB, nooTpo8HlUI OX8M 
paona.tta smep o nomlJtl,D aBM. IlporpaMMa, 6aBHPYJJ!tW!OJl Ha yxaswmo11 
M8TO,lt8, SHStzB:TeJII,HO COKP81!lS8T BP8MII nocTpoemm OX8MH H ll08BOJill8T 
XaPl;IKT8p:1!30Ba'l'l, 88 0 TOTJKII[ spemm O,ltHOSHa'IHOOTll H IIp8BH,1.U,HOO'l'll. 

Bnepllll8 Ill)OB8,lt8HO ROJnfll8CTB8HH08 HOCJI8,ltOBaHH8 oneKTpoB ff 
-coBna.IteHJllit B pacna.tte Ii62 ,·164 Yb H .tta.Ho cpB.BHemi:e paaynTaToB o WI-: 
TeHOHBHOOTm.m: OOBna,IteHHI, paccTJHTaHHWC no npe~oaeHimM OX8MaM paona-

' .tta. 

lIOJIYTJ8HH HOBHe oxew paona,Ita HOCJI8,lt0BaHHWC HSOTonoB. B CJIYTJS8 
162 Yb ·, KpoMe nomBepir,ztemm CYJlleCTBOBSHWI .ItBT,l. paaee HSB8CTHHX 
BOS6~emmx ypoBHeit, o6HapyzeHo !6 HoBHX. CXem paona.tta 164 Vb 
yoTaHOBJI8Ha BnepBHe. 

Paspa6oTaHa nporpaMMa, nosBOJ.tlmltasl BHTIHom1u TeopeTHTJeooe 
SHaTiemm 8Heprml, BOJIHOBHe ~ COOTOmmit H llp:l!B8,lt8HHH8 Beposrr
HOCTH EI, E2 H MI nepeXO,ltOB B H8'18THO-H8'18THHX .lt8~PMHPOBSHHHX H.lt
pax, O YTJ8TOM CM8IIIHBWIHSI KOH~, BHSBaHHOl'O B3am.f0,lt8IOTBH8M 
Kol)HOJIJl[CS. _ • 

B sxonopmmHTQJll,HWC H TeopeTHTJeoIGDt HCOJie.ttoBaHEIIX 160,l62 Tm 
Bneplllle nOJiy'IeHO yxasmme Ha B03MOZH08 H8py!ll8HH8 npamu:a l"aJmaxepa
MOIIIROBCKOl'O B 9TWC JJ.ltpax. BnepBHOHHTepnpeirmBaHH paH88 H8H3B80'1'-
HH8 OOOTOJUIRII 290,3 H 40,93; 134~92 It9B B I Tm , 1641rn 
OOOTB8TCTB8HHOo IlOJiy'IeHH OB8,1t8HH1i O BaZHOI .POJIH, KOTO,PYD l!l'pam WlJI 
067.n:OHemm: . f -· 3allp811!8HHHX nepeXO,ltOB B yxasammx JJ.ltpaX np- H 
KOPHOJIJl[OOBO BSaHm.tteloTBWI. 

PP¥'l'lG891SM IlBimOOTJ,. Paspa6oTaHHM MOTO.ItHKa nooTpoeBllll cxeM 
paona,Ita H.lt8P O yoneXOM HOnOJll,SY9TOJl B HaYTJH0-9RCnep:l!MeHTa.lII,HOM __ O'l'

,lt8Jl8 H.lt8PHOI oneKTpoCKOllHH H paJtHOXHMliDI mm omm YEO o 1979 l'O,Ita. 

Ilporpru.ua l&),lt8Jll,HHX paoTIO'l'OB 9H8prml,. BOJlHOBHX ~ COOTOEI
HHI H np:l!B8,lt8HHHX B8pomHOOT81 EI, F.2 H MI -nepeXO,ltOB ,Ita8'1' 9RCn8PH

. MeHTaTopy BOSMOmlOOTl, , KpoM8 npoB8,lt8JDm co6CTB8HH01'0 '1'80P8TH'll80lt0l'O 
o6c~emm aRonepmmHTaJII,HHX pesYJII,TaToB, Taltllt8 n nocTWiOBKH iomcpeT-
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BID: 8ROll8pm48H'l'SJI!,HHX 8a,Ita'I. 0Ha :e:onOJII,syeTCR: B 60Jiee '18M 25 qiasneo
ma: JIJIOR'17fax - IIOO'l'OmmHX a6oH8BTax llpOrpaMMBOit 6H6JmOT8U: xypHa.m 

Computer Physios commun1oat1ons. 

llpe~ozeHHHe oxeMH pacna.tta 162 • 164 Vb H cBe.ttemm o sHaTJH-
T8JII,HOI p0JIH np - OOTaTOTIHOl'O B3am&>,ItelcTBmt H,. B TO lite BP8MII, yxa
samm Ha BOBmlltHoe Hapyme1me npamma Ia1vraxepa-Mo11IROBCKOro B uso-
Tonax 160, 162 ,164 Tm paOllll'Ipimr sxonepm.reHTM:E,HyX> H TeopeTHTJec-
KYJJ OOHOBY Ill)OB8,lt8HmI HOOJI8,1tOBaHHI Hei!TpoHo,IteqiRD;HTHHX H,ltep, e111e 
don:ee Y.lt8Jl8HHHX OT non:ooH deTa-cTMZJll,HOCTH. 

Ha BBIIQl'l'Y' BHH09lfl'OJI OJI8.IIm!D!8 nOJIOllteHmI H peayJII,TQTH: -

I. A.lrop:e:TM11saQl'IS_npoiwooa nooTpOemm cxeM pacna.tta smep. 
2. IlporpaMMa nooTpoeHM cxeM paona.tta JJ,ltep. 
3. 8ROll8pmd8HTM!,Hli8 pesy~1,TaTH H8YTJ8HHII O,ltHHOTJHWC onOKTJ)OB 

r -.11YTJ81,oneKTpoB 813K, llOJiy'IOHHHX O nOWutr,l) cnOKTJ)OMeTpa 0 
nOJIYIII)QBO,ltBUOBHM ,lt8T8KTOpoM1 H cneRTpoB rr- 00Bna,It8HHI np:a: pao
na.tte 162, 164 Yb . 

4. CXeMH paCJ®ta 162 • 164 Yb. BHBO.ItH o KBaHTOBHX xapaKTep:a:c
THKaX OOOTOJDDII 162,164 im. 

5. Ilporpar.t,Aa paoTJeTa 9H8prd H BOJIHOBHX ~ COCTOJDIHit :e: 
llp:l!Be,1teBBID: B8poJ1mooTel El,E2 :e: MI -nepexo.ttoB B H-H .tte~J)MHpoBaH
ma: Jl.1tl)aX O YTJ8TOM B8BHM0,1tel0Tmm Kop:l!OJmCa. 

6. Pesym;TaTH aHwm:sa, pacTIOTOB H HHTepnpeTa~ CBOICTB OCHOB
HWC H B086Y3,It8HHHX COCTomml H-H ,lt8qx:>p,,mpoBaHHHX smep I 60,l62, 
164 1'm. · · 

Anpo6amm pa60TH. 00HOBHH8 pesynTaTH HCOJIO,ItOBalid, H8JIOllt8H
HH8 B ,ltHocePTaD;HH, ,1tOMa,ItHBMH01> :a 06oyx,na,mc1, Ha XXYIII (1978 r., 
A.IIMa-ATa), XXX (1980 r., JIOHJl!Hrpa,It) H XXXI (I98I r., CaMapKalf,I() 
BoecollSHHX OOBOll!aHHSIX no H.lt8PHOI cneKTpoOKOllHH H OTPYKTYPO aTOMH0-
1'0 smpa, Ha CeMHHapax no qla3HR8 aTOMHOl'O_JJ.ltpa mm H JIN QHlfil H 
OfIC ID{qi, Paez ('IICCP). UHM pa6oT no nocTpoe:mm CXOM pacna.tta smep 
H pa6oTa no nporpaMMe.BHTJHOJI8HM 9Hepl'HI, BOJIHOBHX qiyHimmt H np:l!Be
,lt8HHHX B8poJITHOCT8it EI,. E2 H Ml - nepeXO,ltOB B H-H ,lt8~J)MHpoBaHHWC 
JJ.ltpax 6wm OTM8'18HH nper.mm.m Ha KOHeyl)C8 Hay,mHX pa6oT MOJIO,ltHX cne
nKMHOTOB mm· omm B I979 H 1981 l'O,Itax. 

PYMBMOO, OcHoBHHe pesym,TaTH :a:cCJie.ttoBaHHI, non:yTJeHHHe B 
,ltHCCOPTail;liDt, npe,ItCTaBJIOHH B 8 pa6oTax, ony6JmKOBaHHHX B BH,ll8 CTST8it 

B lltJPHSJiax_ Nucl. Instr. and Meth.~ Comp. Phys. Comm., Aota Phys. 

Polon., B BH,Ite npenpm!TOB H 0006111eHH1 omrn:, a TaIO!t8 B T83HCax ,ltOK-
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JI8,I(OB XXX: COBelllaHRR: IIO smepHoil CII8KTp0CROmm ll CTPYKTYP8 aTOMHOI'O 
sr,npa. 

06~8M pa6oTU. ,D;accePTan;wt COOTOllT ns BB8'A8HRII, Tpex rJiaB ll 
saRJDOqemm: n CO'A8plmT 68 OTpal{lm TeKcTa, 24 Ta6.7rm:vl Ha 31 CTPaHll~, 
20.pncyrutOB Ha I8 CTJ)WmIT,aX n CIIHCOK JillTepaTY!)Il ns 95 HanMeHOBaHltit 
Ha 14 CTpaHll:tr.aX. 

CO,ICEPlK.AHHE PAEOTH 

Bo BBeneHlffi 'Aa8TOJI 060CHOBaHll8 aKTYWlbHOCTll T8W HCCJI8'AOBaHRll, 
ormoUBaeTCH OTPJKTYpa ~ocePTamm n rrpnBO~Tcsr iqiaTRoe CO'Aepgrume 
OT'AeJibHHX rJiaB n saKJI10qeHHH. 

B rrepoott rJiaBe ormcaH onooo6 IIpm:'OTOBJlemm: p~oa!tTllBrn nc
TO~KoB, 'AaHli xapaKTepllCTllKK CII8KTpoM8TpoB,·nonOJibSOBammx ,ll;7IH 

llSMepemut O'ARHO~ CII8KTpoB y-JIY'leit, CII8KTpoB 3BK H CII8KTpoB 
3'(- ll er - COBII8.I(8Hlli1. KopoTRO OIIHCaHH MeTO'AU o6pa60TKI! llS

M8:pR:8MYX 'AaHH!lX• 

,llaH IIO'APQOHNi1 aHaJIHS rrpo6JieM, OBHSaHHHX C npo~OCOM IIOCTp08HRf.[ 
CX8M pacna,na smep. BB8'A8H .lqlHTepmt "KOMIIaKTHOCTll", IIOSBOJif1Klllltlt on
P8'A8JIS1Tb cpparMeHTH cxew O O'AHOSHa~o yIIOpa'AoqelilWMli nepeXO'A8.MJ1I. 
Onp8'A8JI8Ha O'AHOSHa'Il!M H rrpaBWibHaH exam paona,na(npll IIOMOJltll yxa
SaHHoro Iq)llT8]?Wl) KaK Ha6op cppaI'M8HTOB, o6Jia.nmaitmC O'AHOSHa'UWM 
yIIOPfi'AOq8Hll8M nepeXO'AOB. BHB8'A8Hli CJI8'ACTBRII, IIOSBOJIJmltH8 B XO'A8 
IIOOTp08HRfI OT'AeJIDHliX cppal'M8HTOB CX8Ml,[ Orrp8'AeJIHTb, KOTOpli8 HS HllX 
ooxpaHHTOJI ,ll;7IH pa3Me1118HllH HOBilX nepeXO'AOB ll ltOTOpHe CJI8~8T OT6pa
CUBaTb. ,ILa.Ha COBOeyrrHOCTb IIOCTYJiaTOB, IIOSBOJima!tM llCKaTb Ha rrpaK
TllK8 qlpaI'M:IHTH. cxew C O'AHOSHa~o yIIOpa'AoqeHHHMII nepeXO'AaMB:, coe~
HS:Tb llX ll pesyJibTllpy:mµI8 cpparM8HTH opneHTnpoBaTb OTHOCll'l'8JII,HO 
BP8JlleHWI ita 180°. OrmcaHa nporpaMMa nocTpoeHWI cxeM pacna,na, nc
xo~aa RS yKaSaHHOI'O aHaJIHSa. 

Bo BTOOOil rJiaBe HSJIOllteHH pesyJibTBTH 8KOII8pHM8HTWIDHHX llOCJI8'AO-. 
BaHRil oneKTpoB n~eHRil npn pacna.ne 'A8qJOPMH]?()BaHHHX smep 162 Yb, 
164 Yb M8TO'AaMH raMMa- n 6eTa -oneKTpoo1t0rmn. 

B OII8ItTpax ( - ;ryqe:ll: li 3BK 162 Yb H,JJ;8HTH~IJllPOBaHO 45 6 :.. 
·II8]?8XO'AOB ll ,ll;7IH 19 ns HllX YOTaHOBJl8HH tzyJibTmIOJibHOOTll. BnepBHe Ha6-
JIIO,JJ;aJIHOb 39 (-IIepeXO'AOB. 

BrrepBHe n~eHH KOJil'I'l80TBemwe OB8'A8Hml O !!'- OOBII8.I(8HR!IX 
B pacna,ne 162 Yb • II~eHa MaTpnu,a rr - COBna,neHRll I9 (-ne'--
peXO'AOB, IIOSBOJI.m!JllaH 'ABTb y6e~T8JibH08 o60CHOBaHH8 cxar.m pacna.rta. 

4 

) 

CpaBHeHH 8KCIIepm.teHTWlbHHe ll pacc~TaHHHe no rrpe.n;naraeMoi1 CX8M8 
pacna,na l 62 Yb llliTeHCRBHOOTll (('.._ OOBIIa,neHd. 

3KcnepRM8HTWl:&HH8 'AaHHH8 06 ypomm:x: 162 Tm C SHeprnei1 
O; 44,65 n 163,30 KSB, IIOJiyqemwe prui:ee, II~OCTbD IIO'ATB8p:ll!,ItaDT
OJI B HaCTOJmtlDC llCCJI8'AOBammx. KpoMe 8TllX ypoBHeil,BB8'A8HO 16 HOBilX' 
60JI88 BliCOROB036yJJr,D;8HlOOC COCTOJll:llm 162 Tm • ID!T8HCllBHOCTD 6 -
-nepeXO'AOB! HepaSMelll8HHilX B cxeMe ·paorra,na, cooTaBJIHeT MeHee 5 % Bcex 
pacna.noB 62 Yb ( pHc. l). · 

2• 

1' 

r· 
,-

-1.;il.., 
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0" 70 Yb \.~i~~ ~18.9MMH 
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0 " ""' 
162 
69 Tm93 

E.k>B log ft £•J)'¾ 

PHo. I. 

B cneKTpaX (- ;ryqett n 3BK 164 Yb ll'ABHTH@mlipoBaHo 37 t -
-nepeXO){OB, ,ll;7IH 25 HS HllX YCTaHOBJl8HH JzyJibTHIIOJIDliOCTll. I2 l'-IIape
XO'AOB Ha(SJIIO,D;aJIHOb BII8PBHe. IlepeXO'AH 75,15; 78,30; 80,07 n 118,74 
KaB, npmmcaHHHe paHee pacnw 164 Yb , Ha,nellWo OTHeceHH It pac~ 
16

7Lu , 165 Yb n 162 Yb • c ,IU>YI'Oil cTopoHH, nepexo'AU 695,24 n 
928,70 KaB, npmmcamwe paHee pac~ 164 Trn , OTHeoeHH It pao~ 
164 Yb • Bo.nee T0qff08 Ollpe'A8JI8Hll8 HHT8HCllBHOOT8il; r-nepeXO'AOB H 
3BK npnBeJIO H8C It HSM8H8HRD JzyJibTllITOJibHOCT8it (-nepeXO'AOB 37 ,57, 
l54,I8; 164,45; !87,8; 415,79 11 589,!2 itaB, no cpaBHeHRD o paHee 
OIIy6JnmoB8HHBMII 'AaHHllMll: m,yI'llX aBTOpoB. 

BnapBHa llOCJI8'AOBaHH cneKTpll r (-COBIIa,neHd B pacna,ne 164 Yb 
CpaBHeHH a1tcrrepm.teHTaJ.U,HHe H paoc~TaHHHe no Iijl8.n;naraeMott oxeMB 
pacna.rta 164 Yb mtTaHCllBHOCTH f~ --00Brra,namut. 
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BrrepBlle rrocTpoeHa oxeMa pacrra,IJ;a 164 Yb· • OHa co.IJ:ep,nrr IB ypoB
Heil. CY'M!,!apHasI l!HT8HClmHOCTJ:, r-rrepeXO,Il;OB, HepaSM81lt8HHHX B CX8M8 
pacrra,IJ;a, oocTaBJIHeT MeHee I % pacIIa,IJ;OB 164 Yb (pnc. 2). 
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T~eTM rJiaBa IIOCM1It8H8 aHWilISY oxeM ypoBHett H-H .IJ:84)0);1,mpo:sammx 
H;D;ep I 0,163,164 Tm n o6cylt,I(emno me oBoilcTB nyTeM cpaBHellJ!Ui 01tcrreJm
M8HTaJI1,HHX ~ ll pesyJIJ:,T8TOB rrpoBe,IJ;eHHWC MO,IJ;eJIJ:,HHX pac'leTOB. 

B Ha'lane TpeTJ:.eil: rJiaBll orrncrum MO,Il;eJIJ:, H-H .IJ:84)0pMKpoBaHHOI'O SJ,lij)a -

".D:Be ~CTllU!l + poTaTop" - C ~eTOM BSam.to,IJ;eil:CTBml KopnOJIRca. IlpKBe,IJ;e
HO orrncrume rrporpaMMR BwmOJiemm: eHeprnft, BOJIHOBllX qiyluw;ltl1 cocTomm! 
ll IIpKBe,IJ;emrax B8po.!ITHOCT8il EI,E2 ll MI -rrepeXO,Il;OB, 6asnpyuitWCCSi Ha 
yKasaHHoil MO,IJ;eJill. lIT061:1 ~e CTI:, BSruIMO,IJ;eilcTBlte Ko pllOJIRCa t IIporpaMMOft 
KOHCTpylIPY8TCSi1t ,Il;llaI'OHMllSllpyeTCSi MaTpltna IIOJIHOI'O raMWIJ:,TOHltaHa. Hc
IIOJIJ:,SyeTCR MeTO.IJ: Hito6n ,wm Haxo~elll!Ui co6oTBemmx sHa'leHR! n ~ 
,wm Bcex Tpe6yeMl:IX SHa'leHllil: cmma. 0.IJ:HOBp0M8HHO OIITllMKSllpy!)TCSi BC8 
CB060.IJ:Hl:18 IIapaM8Tpl:I (sHeprnn I'OJIOBHHX ypoBIIeil: ll napaMeTpl:I imepinm po
TaIJ;aOHHl:IX IIOJIOO ll ql!lRTOPl:I OOJia6JiellJ!Ui M8TPH'iHHX 8JI8M8HTOB 1'+ onepa
TOpoB) MeTO.IJ:OM HaKM8HI,JJlllX KB8.IJ:P8TOB, '!To6ii .IJ:OCTR% mm.JIY'llllero oorJia-
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OWi paO'l8THl:llC ll 9KCII8pnM8HTMJ:,HHX BHeprnil COCTO.mmil. Ilpll llOMOII!H 
Ta.KRM onoco6oM Hatt.IJ:emmx aMIIJmTY.D: cMennraallJ!Ui nporp&lMoil: Bll'llIOJUIIOTCH 
EI,E2 ll MI IIpm38,I1;8HHl:le BepostTHOCTll 88,Il;aHHHX r-nepexo,IJ;OB. . 

Ilpmie,neH aHMllS BKCII8PllM8HTMJ:,JiHX CB8,Il;8Hllil O OOCTOmmstX ll Be-
postTHOOTJDC nepeXO,Il;OB B IGO,IG2,I64 Tm. OTMe'leHO Heo6wmoe yo-
KOpeHlle f - sanpememmx EI-nepexo,IJ;OB B 160, 162 Tm M8JK,Ity COCTOSI
Hll8M 7/2 [523lp- 3/2 [ 523Jn n IIepBiiM B086YJK,D;eHHHM ll OCHOBHl:IM coo
TOJllilL'IMII • Ilo.KaSaHO, 'lTO KpoM8 paHee npe.wioxemmx llHT8pIIp8T~ 
Hll8KOJ18lEalltl!X ypoBIIeil B BTRX H,D;pax, CYII!8CTBYJ)T eme .IJ:PYrll8 BOSMOlltHl:18 
Bapl'IaHTl:I, B TOM 'lllOJie H8PYl!l8Dl\ll8 rrpaBl'IJIO I'aJJJiaxepa-MolllKOBCKOro. 

,llaHa 06utas1 cxeMa npooo,IJ;emmx: pac'leToB. B Ka'leCTBe 6asnoa 1ts6pa
Hl:I 14 HepoTao;aommx COCTO.mmft BIIJIOTJ:, .IJ:O SH8'l8Hllst cnima I a 2 ll BHep
rnn E~500 KBB. IlO,Il;I'OHKa 8Heprnft ypoBIIet ll pao'leT npmie,IJ;eHHWC Bepoirr-
HOCT8il: .r-nepeXO,Il;OB Bl:IIIOJIH8Hl:I ,wISI BC8X BapllaHTOB mtTepnpeTao;aa. 
l{OllOJll,BOBaHl:I O,Il;HO~OTll'lHl:18 ll O,Il;HOKBaSlt'laOTntmHe MaTpll'lHH8 M8M8HTl:I 
HYJlHHX onepaTOpoB. 06cy,r.It8HO BJIW!lme paSHl:IX SHa'leHlll eqxp8RTHBHHX sa
J)H,D;OB ll rnpoMaI'HllTHHX ql!lRTOpoB Ha T80p8Tll'l8CKll8 SHa'lelmJI EI,E2 ll MI -
B8pOSITHOOT81 llS~aeMWC (- nepeXO,Il;OB. 

JlOOTm'HYTO xopomee corJiacne paOO'lllTaHHl:IX SHa'l8Hllil BHeprntt ypoB
H8ft l'I IIpKB8,IJ;8HHliX B8p0JITHOCT81 60JIJ:.DmHCTBa EI, E2 ll MI f-nepexo-
,IJ;OB Me:s,Ity' HllSKOJieaantHMll OOOTOJllilL'IMII C COOTB8TCTBYJ(litl'IMH 9KOII8pllM8HTMJ:,
HHMl'I sHa'lemmMII B 160, 162,- 164 Tm ,wm paaHHX im:TepnpeTao;aa ypoBIIett. 

IlOKaSaHO, 'lTO B8am.«>,IJ;ettoTBll8 KOpJ!OJIHCa ll 000600 pacIIOJIO.E8Hll8 
H8poTao;aommx OOCTOmmJ! 6asnca B 8HepreTH'l8CKOil: IlIK8JI8 B I 60,I62 Tm 
IIOBBOJIJl8T ,Il;OCTnrHYTJ:.-OOrJiacllJI paoqeTHlDC. ll 8KCII8pllM8HTaJIJ:,HHX SHaqe
Hllil: IIPllB8.IJ:8HHliX B8postTHOOT8ft E2 ll MI - ROMIIOH8HTOB nepexo,IJ;a O nep
BOI'O B086yx,neHHOI'O Ha OOHOBil08 OOCTOSIHll8 H8SaBHCllMO OT Toro, SIB

JIJI8TOJI Jil'I BTOT nepexo,IJ; BffYTpltllOJIOCHl:IM poTaUHOHHHM llJlll HepoTaIJ;aOH
HHM • 

C,IJ;8JlaH Bl:IBO.IJ: 0 TOM,'lTO B paMKax llCllOJIJ:,SOBaHHOll MO,Il;8Jlll H8COrJiaCll8 
, paO'l8THl:IX ll 8KOll8l)HM8HTaJll,HHlC SHaqeJlllit IIpllB8,Il;8HHl:IX B8l)OSITHOCT8il: f -sarr

P81It8HHH;X EI nepeXO,Il;OB B 1601162 Tm HeJIJ:,Bst 06'LSICHllTJ:, OKTYIIOJIJ:.Hl:IMll n 
,Itl!IIOJIJ,llHMH qlOHOHHHMll npm.recm.m B BOJIHOBllX <PYJIKIJ;aJiX OOOTB8TCTByxlllHX 
OOOTOmntlt: OKTYIIOJIJ:.Hl:18 npnMeo:e: He ,IJ;aDT Bl(Jla,Il;a B CMY npam!.7I OT6opa, 
,Itl!IIOJIJ:.Hlie HlNTOEHO MaJIH ,wISI Hll8KOJI8lmlltllX COCTO.mmft. IloKa~aHo, 'lTO 
HaRJiyqm88 oorJiacne O 9KOII8Pl'IM8HTaJll,Hmm ,Il;llliHl:IMll ,Il;OCTm'88TCSi B PaMK!lX 
l'IHT8PIIP8Tatnm, B KOTopol OCHOBHHM OOCTOmm.sIM 160, 162 Tm npllIIllCl:I
Ba8TOSI KOHqlllrypSIJ;ast . r 5/2 [402,]p- 3/2 [52rJn , HapymamtasI IlpaBlJJIO 
I'aJJJiaxepa-MolllKOBCKOro <;c. 3). II~eHH CB8,Il;8.HWI O BalltHOA pOJill np -
-Bsam.ro,nelcTmm B IGO,! Tm ,wm noHllMallJ!Ui -S- -sanpememmx ne
pexo,IJ;oB. 
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B saK.1Ill~emm IIpHBO,ItllTCJl OCHOBH!le pesy~LTaTH, n~eHHHe B ,ro;,:c
cepTamm: 

I. PaspacloTaH MI'OPHTM IIOCTpoeJmH CXeM pacn~a ~ep Ha OCHOBe 
BBe,neHHOI'O aBTOpoM ,ro;ICCepram;m HacJopa OIIpe,neJiemtlt H IIOCTy~aTOB. 

2. PaspacloTaHa nporpaMMa HA.ItAH MJI nocTpoemm cxeM pacn~a Ha 
OCHOBe cneKTpoMeT~ec.KKX .nammx, KOTOPWI IIOSBOJIR:eT HS Ha6opa SKCIIe
pRMeHTMI,HliX ,ItaHHWC II~TI, OKOH'laTMLHYJl CXeMY ypoBHel. 

· 3. HcMe,noBaH pacn~ I62 Yb (TI/2 == I8,9 MHH.). HsMepeHH 
O,ro[HO'llll,!e CIIeKTpH f - ~el, CIIeKTpH 813K H CIIeKTpH ((' -COB-

II~emtlt. ·Boero OclHapyllteHO 45 nepexo,noB, HS HRX 33 BIIepBHe. Ha oc
HOB8 SKCIIepRMeHTMI,HliX ,ItaHHHX H IIPH IIOMOI!lR nporpaMMH HAJWI clwra 
nocTpoeHa cxeMa pacn~a I62 Yb , B KOTopoit I6 ypoBHeit I62 im HS 
I8 clWIH•BBe,neHH BII8pBH8. CYMMSPHWI RHT8HCRBHOCTL nepexo,noB, Hms
M8lll8HHHX B cxeMe pacn~a, cocTaBJlll8T MeHee 5 % Bcex pacn~oB Yb 

4. HcMe'AOBaH pacn~ I64 Yb ( T I/2 = 75 ,8 MHH.). HsMepeHH 
O,ro;,:HO'<IHH8 CII8KTPH f- ~eft, CII8KTPH SBK,a Te.Rllt8 BII8pBH8 li<!M8p8HH 
CII8KTPli Od -COBII~emtlt. Boero Ha6.Jm.nMOCI, 37 IIepexo,noB, llS HRX I2 
BII8PBH8. BIIepBHe n~eHa KMJ1~8CTB8HHWI MaTpllIJ,a fl' - COB~8Hllil. 
Ha OCHOB8 SKCII8pmteHTMI,HliX .ItaHHHX ll IIPll IIOMOI!lR IIporpaMMH HAJtAH clwra 
nocTpoeHa cxeMa ypoBHeit rs4 Tm , KOTOPWI co,nepimT I7 ypoBHeit, HS 
HRX I6 BBe,nem BnepBHe. · Hs 7 paHee IIpe~ozeHHHX ypoBHel CYJ!l8CTBOBa
Hlle 6 He no,nTBePARIIOOL. CYMMB,pHWI RHT8HCRBHocTL IIepexo,noB, HepasMe
meHHHX B cxeMe pacn~a, cocTaBJlJ!eT MeHee I % Bcex pacII~oB I64 Yb • 
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Paspa6oTaHa nporpaMMa C0RIOP MJI B~Memm sHeprnit H BOJI

HOBHX 'PYHKll.Hit COCTommit n np:irae,neHHWC BepO.R:THOCTeit EI, E2 H MI nepe
xo,noB B He~eTHO-H8~8THliX .necpopMllpoBaHHWC ~ C ~eTOM BSaIIMo,neit
CTBH.R: Kopn~ca. 

6, IlpOB8.lt8H Blia.JillS li .ztaHO CpaBH8HI18 SRCII8~.llM8HT~HHX IIpHB8.It8H
HHX Bepo.R:THOCTeit EI,E2 H lilI nepexo,noB B IGO,IG ,I64Tm co c,neJIBH
Hm.m BnepBHe TeopeTH~8C.Kl!MR pac~eTaMl'.I ( C ~8TOM BSaIIMo,nelcTBH.R: Ko
PllMHCa). B paMKaX HCIIMLSOBaHHOI MO.It8JIII c.ne~aH BHBO.It O B8p0.R:THOM 
HapymeHHll IIpaBMa I'aJIJiaxepa-MOWKOBCKOI'O B IGO,I62 Tm. IloKasa
HO, qTO MJI ocl~.R:cHemm f -sanpemeHHWC nepexo,noB B IGO,I62 ,I64Tm 
ococlo BaJK.HYlO ~I, nrpaioT RopRMHCOBO R np - BSaIIMo,neitcTBIDI. 
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