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I. BBEAEH~E 

B nocne,qHee speMfl npm1cXOAIIIT 6biCTPoe HaKonneHI>'!e 3KcnepH

MeHTanbHO~ \IIH¢OpMa~Hio1 0 Ablp04HbiX COCTOFIHHFIX, HCCne,qyeMbiX 

B peaK~HRX OAHOHYKIIOHHbiX nepeAS4. HaH6onee noilHbiH o63op 3KC

neplo1MeHTSJ1bHbiX ,qaHHbiX COAepMU1TC.R B pa60TSX /1.2/. 

He,qaBHo ony6ni-1KOBSHbl peay.nbTSTbl Y1Ccne,qosaHHR AbiPO\.!HbiX HeHT

poHHbiX ypoeH-elli .A,qep 205 •207Pb ,nony4eHHble np111 J.13y4eHHH peaKLV1H 

( 3 He. a) /3/ • Teopen14eCKHe pac~.teTbl ¢pan .. eHTStt\IIH Hei71TpOHHbiX 

AbiP04HbiX COCTO.RH\IIH j7Pb npH HCnOIJb30BSHHio1 pa3JlH4HbiX Mo,qenei7t 

nposeA€HW 8 pa6oTSX 4-?/. $parMeHTS~H.R OAHOKBa3H4aCTH4HbiX 

COCTORHHH He4eTHbiX C~epi114eCKHX R,qep OpH npoMe*YT04HWX H aw

COKHX 3HeprHRX B036y~eHHA \IIHTeHCHBHO H3Y4aeTC~ 8 paMKaX 

KBS3H4aCnt4H0-4!DHOHHOH MOAellH AApa /s~ TaK, HanpHMep, tparMeH

T84KA rny6oKOile*a~HX AWPD4H¥X COCTOAHHH Ah~ 6onbworo 4H~na 

A~ep HCClleAOBaHa B pa6orax /9,10/, 

B ~aHHOH pa6ore ~ &MnonHHnw pac4erw ~parMeHTa~HH OAHo

KBa3H\.48CTH4HbiX HeHTP01-f.HWX AWpo4:HbtX COCTOAK+tft ,..ep 20i.2C)7 Pb 

8 paMK8X KBa3H4aCTH4HO-¢QHOHHOH MOAeilH KHCCI1eAOBanH,H8CKOilbKO 

cy~eCTBeH y4eT npHH~Hna naynH AflR nPaaHilbHOro onHcaHHA ~par

MeHTa~HI-1. 

II. HETOA l'AC'IETA • 
raMHilbTOHHaH K983H4aCTH4HO-$QHOHHO~ MOAellH 8Kn~aeT cpeA

Hee none AJlR npoTOHOB H HeHTpOHOB, cnaPHB8TeilbHOe &38HMOAeH

CTBHe, MyllbTHnOJl~Hble H COHH-MYil~THnDilbHWe H30CKan~pHWe 

H H30BeKTOpH~e CHflbl, 0H MO*eT 6~Tb 3aOHC8H 8 TepMHH8X onepa

TOPOB pO>t<AeHHR H YHH4TOlfCeHHA KBa3H48.CTHU, (arm , a jm) H r;f}OHO

HOB ( Q_\~ i, Q ),.IJ. i ) H npeACT8BileH 8 BHAe cyMMbl ABYX 4IleHOB: 

H ""H v + H vq· · /1/ 

neps~H \.4JleH OTBe48eT raMHilbTOHHaHy CHCTeMbl He&3aHMOAeHCTBy~

~HX K883H48CTH~ H ~OHOHOB, a BTOpoH onHCWBaeT HX B38HMOAeH

CTBHe. BonHosy~ r;t>yHK~H~ He4eTHOro A -c~epH4ecKoro RAPa a03bMeM 

8 CileAY~eM BHAe: 

/2/ 
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rAe Wo- BOilHOBa~ ¢yHK4H~ OCHOBHOrO COCTO~HH~ ~eTHO-~eTHOro 
~Apa. 

VlcnOJ1b3Y~ TO~Hbl€ KOMMYTal.\V!OHHbl€ COOTHOWeHH~ A11R OnepaTOpOB aim J.1 Q ,\gi Yl Bbi4J.1Cl11t18 CP€AH€€ OT H no COCTO~HitiRM IJI'-' ( JM) , 
1113 8ap~t~al.\IIIOHHOrO np~t~HL\l.·'!na MO>KHO 8biB€CTI.1 CJ.1CT€MY ypBBHeHitl\:1 Ail.R 
HaxomA€HVIR 3HeprHi1 11Jv VI K03¢¢111L\III€HTOB CJ. op (Jv).TaKitl€ ypaa-
H€Hit1.R, n03BOil.RIOlll111€ Y4€CTb npVIHUitln nay111.1 T04HO A11.R H€~€THbiX 
~AeP ,6b1Illll nony~eHbl 8 pa6oTe111 /_ Cny~a?i ~eTHo-~eTHbiX .RAeP pac
CMOTpeH all2! . 

.lln.R 1113y~eHIII.R ¢parM€HTal.\HYI 0AHOK8a31114aCTvt4HbiX COCTO.AHJ.1l1 
no ~A€PHbiM YP08H.AM 3$¢eKTiti8HbiM ~BJ1.ReTC.A MeTOA CI..U108biX ¢lYHK
L\11~, on1-1caHHb1i1 s /s/. C~AY.R pa6oTaMIB-10/, nocTpO~t~M c~t~no8yl0 
¢YHKL\Itll0: 

1 :l:[C~J2- ~ , 
2, " (~-~Jv)2+~2/4 /3/ 

V1cnOJ1b3Y~ aHaJ1vtTJ.14€CKJ.1e CBOi1CT8a K03¢<bYI4YieHTa C~ ,AflA S J(v) 
MO}!{HQ nony4J.1Tb C11€AYI01J.Iee Bblpa)f(€HYie/11/, B KOTOPOM Y~TeHO 8J1H.R
HJ.1€ npHHLtHna nay111-1 Ha ¢parMeHTaU,YIIO C~: 

SJ ( ~) ~ __ l..J:SJ..'lL____ ' 
;;, ( •r "-y(")J2+~2 /4[1+r(")J2 

/4/ 

r ( ~) 1 2 ~.,C_.!U,iW+l'CU,Aill /5/ 
2 jAi (<J+wA; -R(JjAi)-~]2+~2/4 

y( ~) = + 2 _!''E~ Ai) [_~':_.\" (JjAi) lJ:t:.~-~- R_(~l~L::_'!.L !6! 
[, i + "'Ai -R(JjAi)-"]2+~2/4 

E j - KBa3J.1~aCTYI4Ha.R .3Hepri-1R, cu Ai - 3Hepr\llfl ¢OHOHa, a 

r(JjAi)= [l+f(JjAi)]- 1 --:aJMIHvql [ai;;, Q\,1 ] JM> , 

2 (Jj ,\j) 111 R ( Jj Ai) Bblpa}!{aiOTCfl ~epe3 xapaKTep~t~CTI-1K~t~ ¢OHOHOB. 
To~Hble BblpameH\II.R A11R HVIX AaHbl B /11/. 

,llnR COCTORHit1i1, H.3pywai01J.IJ.1X np\IIHL\Hn nayn~t~, .f(JjAi) =-1 ,1-1 OHI-1 
aBTOMaTH4€CKJ.1 ltiCKJ1104aiOTCR 1-13 npi-1B€A€HHbiX BbiWe BblpameHYI~. 
Ecn11 8 /5/ J.1 /6/ nonO}f(YITb f =0 111 R =0, Mbl np~t~AeM K 8blpa}f(e
HI-1~M, nony~€HHbiM 8 /9-10/. 

V1HTerpailbl-lbli1 cneKTPOCKOnJ.14€CKit1Ci $aKTOP, onpeA€11RIOll!J.1~ KOH
L\eHTPa4J.110 Clllllbl AblpO~HOro COCTO~HH.R 8 VIHTepsane 3HepiJ.1?1 OT 

2 ·) Ez 
E 1 AD E 2 , :l:1 C S ~ (2J+l)vJ- k SJ(") d,1 . 3AeCb vJ- K034J-
~H41-1eHT npeo6paaosaH~R 6oron106oaa. 0TMeT~M, 4TO s~6op 04eHb 
Manoei ee.nYI~J.1Hbl !\ A~eT peay11bTaTbl, o4eHb 6m13KJ.1e K p~aynb:ra
TaM TO~Horo peweHJ.1~ ceKynflpHoro ypasHeHvtR. 
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III. PE3YilbTATbl PAC4ETOB 

nepeA o6cym,QeHH€M pe3ynbTSTOB paC4€TOB OCTSHOB~MCR HS 
Bbl6ope napaMeTpOB MO,QeJ1bHOrO raMI-111bTOHiriSHa. B KS4eCTBe cpe.Q-

Hero nonA Mbl ltlcnonbayeM noTeH~Han CaKCOHa-By,Qca/13/. Ere na
paMeTpbl ,QSHbl B TS6!1, 1. 0,QH04SCT&.14Hble 3Heprlrll-1 1-1 MSTpl-1\..lHbl€ 

311€M€HTbl MYilbTlllnOJlbHbiX 1-1 CnHH-MYllbnmOJlbHbiX onepSTOPOB Bbl-

41r!CJ1R~TCR no nporpaMMe REDMEL, pean~r~ay~~e~ 41-1CneHHbl~ MeTOA 
peweHHR ypaeHeH~rtR Wpe,QMHrepa, npe,QnomeHHbli'i e /t4/. KoHCTaHTbl 
MYI1bH1n011bHbiX Clr1Jl no,Q6~rtpam1Cb TSK, I.IT06bl Om1CSTb xapaKTep~r~c

TVIKH Hlrlmas7fWYIX Bl-16pSUI-10HHbiX ypOBHelli, J.-130B€KTOpHbl€ KOHCTSHTbl 

K~.\) - CBR3SHbl C I-130CKSI1.RpHbiMIII K.O(A) COOTHOW€Hl-1€M K~,\) = 

= -K(~) 0,2(2.\+ 3) .. 3TO COOTHOWeHHe npe,QCTSBJlReT Co6ot1 nepeHOp

Ml-1pOBaHHbli1 BSPHSHT OU,eHOK V13 MOHOrpa¢HJ-1 /t5/.,ll11R Cm1H-MY11bTI-1-

nOJ1bHbiX KOHCTaHT VICnOJ1b308SilSCb ¢OpMyila /16/ 

K<AL!, - ...i!!... --):!l __ M3B·<l>M.-<•A-2J K<oALJ,o. 
1 A <r A-1> 2 

B Ta6n. 2 noKa3aHbt 3Kcnepi-1MeHTallbHbte .QaHHbte, B3RTbte 1-13 pa-

6oTbt I 11/, 1-1 pe3yilbTaTbl Haw1-1x pac~.o~eTos Ailfl 3Hepnti1 1.1 eepoRTHo

cTetll 3neKTp~t~~.o~eCKMx nepexo,Qos s RAPe 208Ph. Pac~.o~eTbt npose,QeHbt 

8 npi-16Jll.1}f<eHHI-1 Cily4ati!HbiX ¢a3 1.1 C y4eTOM Bill-1fiHI-1R .QBYX¢0HOHHbiX 

KOMnOHeHT HS xapaKTepa-1CTI-1KI-1 Hl-1)f<at/IWI-1X B1.16paU.l.10HHbiX ypOBHet/1. 

KaK Bl-1,QHO 1.13 Ta6n. 2, yl..leT ABYX¢OHOHHbiX KOMnOHeHT npl-180,QHT 

K HeKOTOpOMY nOHM)f<eHI-1~ 3HeprHtll 1.1 yMeHbWeHI-1~ eepORTHOCTetll ne

peXO,QOB. B u.enoM MomHO cKa3aTb, I..ITO aHrapMOHI-11..1ecKI-1e 3¢¢eKT~ 

8 208 Ph HeBeJlHKH. ( TeM me CSMbiM HS60pOM KOHCTaHT Mbl pac

C41-1TaJ11.1 xapaKTepl-1CTI-1KI-1 r1.1raHTCKI-1X peaoHaHcoe .Qil.R 208 Ph. Peaynb

TaTbt paClleTOB t.1 3KCnepHMeHTSilbHbte ,QaHHbte /18/ np1.1Be,QeHbl 8 

Ta6n. 3. PacC41.1TaHH~e sepoRTHOCTI-1 nepexo,Qos 6pan1.1cb e l-1HTep

sane 3Hepr!-1tll !\E. 143 Ta6n. 3 BIII.QHO, 4To 1.1HTerpanbHbte xapaKTe

pl-1CTI-1Kl-1 r1-1raHTCKt-1x peaoHaHcoe 208 Ph onl.1cbtBaJOTCfl xopowo. 143 

BbiWeCKa3aHHOrO MO)f(HQ 3aKJ1104V1Tb, liTO B pSMKSX KSa31-11..1aCTI-11..1HO

¢oHOHHOtll MO,QeilH y,QaeTCR O,QHOBpeMeHHO Oni-1CSTb xapaKTepi-1CTIIIKJII 

Hl-13KoneJi<all.IHX 111 BbtCoKone)f(all.IHX cocToRHHtll 20 8 Ph. B c.ny4ae R.Qpa 
20S Ph HSJ1VII..II-1e cnap~t~BSHI-1fl npl-180,QVIT K I-13MeHeHHIO KOHCTaHT MeHee 

~.o~eM Ha 10%. 
( TSKHM HS60pOM KOHCTaHT Mbl paCCI..IHTaJlH 

pOHHbiX ,QhiPOllHblllr COCTORH~t~tll li13/2, 2f 7/2 , 

B 205.207Pb, "cnOJlb3YR $OPMY1lb1 /4/-/6/. 

¢parMeHTaU.l-1JO Heti!T

lh 9/2 " lh 1!/2 

C MeTOAI-14ecKotll T04KI-1 apeH~t~R u.enecoo6pa3HO CHa~.o~ana nocMoT

peTb, HSCKOJlbKO CYll.I€CTB€HHa POllb npMHU,IIIna nayJlH B ¢parMeHTa

U,YH1 nepellHCJleHHbiX BbiWe ,Qblp04HbiX COCTORHHIII. (pe,QI-1 Hl-1X OC060 

Bbi,QenfleTC.R COCTO.RHVIe 1h 11; 2 : so-nepBbiX, OHO CJIIJlbHee BCero 

¢parMeHTitlpyeTC.R, BO-BTOpbiX, BJlVIfiHHe npl-1HU,Hna nayJWI Ha ere 

¢parMeHTaU,l-1JO HaH6onee aaMeTHO. PeaynbTaT pac4eTa ¢parMeHTa

ltl-11-1 3TOrO COCTORHHR ,Qll.R 205ph npe,QCTSBileH Ha p!4C. 1 , r,Qe 
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5-I 
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2+ 
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4 

Ta5mn.J;a 

IIapaMeTphi rroTeHI . .J;Hana CaKcoaa-By.o;ca 

I 
A N>;t J;i +M v., .-l.ll J(> .;.,• "'-, +,..-• 

N 
209 

=127 1,26 44,83 0,3?6 I,58? 
z =83 I,24 60,3 0,3?1 1,587 

Ta5m·m;a 2 

3aeprHH rrepBbiX BH6paiJ;HOHHhJX yposaeH: A 1 H aepORTHo
CTH rrepexO.D;OB H3 OCHOBHOrO COCTORHHR Ha 3TH YPOBHH 
B R.o;pe 208pb 

W-1<, M•B B(c>., o-t ·-+A~), e:l+HJ.A 

3xcnep. Pac'!eT 3xcrrepHMeHT Pac'!eT 
RPR Q'\Q•Qf> R Pfl o· .Q'Gl' 

4,086 4,66 4,20 2965(I8) 290? 2300 
2,6I4 2,65 2,30 690(50)·I03 688·103 630·103 

4,323 4,82 4,40 IJ89(IOO)·IO 1359·104 II25·I04 

3,I94 3,25 3,IO 462(55)·I06 458~106 43?·106 

4,420 4,42 2IO·I08 II4·I08 

Ta6nmJ;a 3 

XapaKTepHCTHKH rHraHTCKHX pe30HaHCOB AnH 2°8 Pb 

3KCIIepHMeHT PacqeT 
' 
llT E,N.,IJ B(eil). e•r,. 2A e: M·'J.6 LJE ,M_,/3 i3(E~), e'f,.'' 

I I3,6 53;tiO I3,2 [II-I4, 7] 49,9 
0 I0,5 (6,7+2,5)·I03 9,2 3 - 6,72.IO 
I 22,5 (4,2+I,4J·ro3 21,3 i20-25] 3,4·ro3 

0 I7,5 (3,2;ti,3J·ro5 I7,4 {I5,8-I9,<j 5 2,?5.10 
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2 6 8 10 7lM38) 
lh B 205Pb. 

11/2 PHC, ] , ~parMeHTaUH5I ,D;blpO'l!HOI'O COCTORHIUI 

Cn!lOWHO~ JU1H~I-1 COOTBeTCTByeT npi-16Ill.1)f(eHHbl~ y4eT npHH~I-1nS 

naym1 /g/, WTPHx-nyHKTI-1PHOi:1 - T04Hbli:1 y'-leT /nOAP06Hee 06 3THX 

cnoco6ax y4eTa npHH~Hna naynH CM./11 /,a WTPHXOBSHHOi:1-

Cily4aYI' KOrAa npi-1H~Hn naym1 He y4HTbiBSeTC.A 0 B11AHO' 4TO y4eT 

npHHL.\Hna nayilH npHBO,QHT K nepepacnpe,Qe!leHH~ \.1 1 CileAOBSTeilbH0 1 

K I-13MeHeHI-110 KOHI..\eHTPal...\1-11-1 O,QHOKBa3VI4SCTVI4HOYI Cli1Ilbl ,QaHHOrO 

COCTO.AHH.A. KpoMe TOre, o6pa~aeT Ha ce6A BHHMSHHe TOT $aKT 1 

4TO rlpl-16.m1}1(eHHbiYI 1-1 T04Hbli11 y4eTbl nplo1Hl.\l-1na naynH ,QaiOT nOl.ITio1 

O,Qlr1HSKOBbli1 pe3yilbTST. l.JTO KacaeTC.A COCTOAHJ.II.A lhu/2 ,Qil.A 207 Pb, 

a TSK}I(e OCTSilbHbiX pacCMOTpeHHbiX ,Qblp04HbiX COCTO.AHIIIIIi B o60io1X 

R,Qpax, TO, KaK noKa3biBaiOT HaWJ.II paC4eTbl, BllJ.IIfiHHe npHHL.IHna 

nay.nH Ha HX Q>parMeHTau,HJO coeceM c.na6o, a KPHBble,cooTBeTcTBYIO

~He 3THM ABYM cnoco6aM y4eTa, Q>aKTH4eCKH coenaAaiOT. 3To o6-

CTOf!Te.nbcTeo .nHWHJ.II~ pa3 nOATBepmAaeT 3$$eKTJ.IIBHOCTb J.IICno.nb3Q

BaHHOi1 paHee npoU,eAYPbl npH6.nHmeHHOro yl.leTa npi-1HL.1Hna nay.nl-1 

"" noaeo.nfleT HaM e Aa.nbHe~weM orpaHH41-1TbCfl e10 eo ecex pac4eTax 

Q>parMeHTaU,HH. 
5 
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Ha p1-1c. 2, 3 noKa3SHbl TeopeTV14eCKI-1e KpV1Bble, H306pa>Kai0!4V1e 
Q>parMeHTa~l-110 COCTO.RHI-1~ li lS/2 , 2f? ; 2 , lh 9 ; 2 J.ll lh !1/z a Ha 
PHC. 4, 5 - sem11.lvtHbl cneKTPOCKom'ILleCKHX ¢aKTopos C2S = 
= (2J + 1) v 2 C 2 3Tlt1X )f(e COCTORHIIIJ.i ,QilR 207pb V1 205pb COOT-J Jv 
BeTCTBeHHO. CnilOWHbiM IH1HJ.1.RM Ha PJ.1C. 4, 5 COOTBeTCTBYIOT HaWV1 
paC4eTbl, WTplt1XOBaHHbiM - 3KCnep1-1MeHTaJlbHble ,QaHHble /3/, /.lil.R co
CTOAHHR 1i 13/2 8 o6QVIX .R,Qpax TeopeTJ.14eCKVle 3Ha4eHHR C2 S, COOT
aeTCTByiOIJ.IVIe 3HepntAM eoa6y)f(,QeHI-1.A Bblwe 3 MaB, 6btJH1 yeem14HHbl 
s 6 paa. Cne.QYeT oTMentTb, 4TO nony4eHHbte K HacTORIJ.4eMy ape
MeHI-1 3KcnepV1MeHTallbl::lble peaynbTaTbt ,qnR 205-207 Pb /oco6eHHO ,qnR 
205Pb I co,qepmaT HeKOTopyiO HeO.QH03Ha4HOCTb Is/ 111 a HeKoTopbtX 
cny4a.Rx He cornacyiOTC.R Me>K.QY co6oH. Ha 3T~X p~cYHKOe B~AHO, 
4TO KBa3~4aCT~4HO-$OHOHHa~ Mogellb Ka4eCTBeHHO npaB~IlbHO OnH
CbiBaeT He TOJ1bKO KOHLteHTpa~YIIO OAHOKBa3H4aCTYI4HblX C~ll Ablpol..l
H~X COCTO~HH~, HO Y1 nono~eHHe rnaBHbiX nHKOB CHJ10B0~ $YHK~H~ 
SJ(~) , a TaK~e npaa~nbHO nepeAaeT yc~neHHe cJ>parMeHTa~~~ 
C POCTOM 3HeprH~. 

An~ nepabtX Tpex AbtpOLIHbtx COCTO~HH~: 1i 13; 2• 2f 7/2 H 1h 9 ;2. 
KaK noKa3biBaeT Ta6n. 4, npH 3HeprH~X B036Y*AeHHR AO 6,7 M38 
B Z07pb J.1 AO 6 Ma8 B 205pb pac'4eTHble HHTerpanbHbte Be!1HLIHHbl 
~iC2 S HaXOARTCR B AOCTaTOLIHO XOPOWeM cornaCHH C 3KCnepHMeH

TaJ1bHbiMH 3Hal..leHHRMH. B yKa3aHHbiX o6nacT~x TeopeTH4eCKH HCI..lep
nbtBaeTc~ OT 90% AO 94% nOilHO~ CHJ1bl Ka~AOrO H3 3THX COCTO~HH~, 
a 3KcnepHMeHTbl AatoT 73-98%. ficHe, '-ITO ~a-aa npoCTOTbl Ytcnonb
aoeaHHO~ BOnHOBO~ $YHK~HH /2/ Mbl He MO~eM npeTeHAOBaTb Ha 
AeTa!lbHOe onYtCaHHe pacnpeAelleHHR CY!Jl, no cpaeHeHHIO c 3Kcne
pHMeHTal1bHbiMH AaHHbiMH TeopeTY\4eCKHe 3HaqeHHR C2 S HeCKOilbKO 
nepepacnpeAe!leHbl, 60JlbWe CKOH~eHTPHPOBa!1HCb B o6naCT~X 
HH3KHX 3HeprH~ eoa6Y~AeHH~ /0-4 MaB A11R 207Pb H 0-3,2 MaB 
AilR 205 Pb I. 

4TO KacaeTCR COCTORHH~ 1h u/2 , TO, KaK ynOMYIHallOCb BbiWe, 
C yBeJ1H4eHYteM 3HeprHH B036Y~AeHHR OHO ¢parMeHTYtpyeTCR CHJ1b
Hee OCTallbHbiX. 3AeCb pac4eT TaK}I(e AaeT 6o11ee CHilbHYIO KOH
LteHTpaLtHIO CH1lbl, 4eM 3KcnepHMeHT. TaK, a o6nacT~ 6-9,2 MaB 
AllR 205 Pb H 6, 6-9,8 MaB A11R 207 Pb cor nacHO pac4eTy cocpeAoTo
l.leHo npYIMepHO 75-79% nOJlHO~ CHilbl COCTO~HHR, B TO apeMR KaK 
no 3KcnepHMeHTaJ1bHbiM AaHHblM B 3TOM Cllyl..lae HMeeM TOllbKO 41 
H 44% COOTBeTCTBeHHO /CM.Ta6n. 4/. 3TO 06D~CHReTCR TeM, 4TO 
C POCTOM 3HeprYIH B036y}I(AeHHR CTaHOBHTCR Ba}I(HO~ POllb KOMnOHeHT 
KBa3Ytl..laCTHLta + ABa $OHOHa BOll HOBO~ $YHK~HH, KOTOPble 8 AaHHO~ 
pa6oTe He Y4HTbleanHCb, B ~enoM }l(e MomHo cKaaaTb, 4TO "'A11R 
3TOrO COCTORHHR B o60HX RApax 205-207 Pb YAallOCb nony4HTb, 
KaK nepeoe npY!6!1H}I(eHYte, enonHe paayMHOe onHcaHHe. 
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nf/ 

Ta5nm~~ 

CYMMapHbie crreKTpocKorrH'llecKHe tPaKTOphi AJIR aeHTpOHHhlX 

p;b!pOtiHblX COCTORHHfi B 
208 Pb 

.to~ Pb 

3Kcaepi!M8HT ' : Pac~eT 3KCI18pi!M8HT Pac'!eT 

LJE, M3B 2 ( 2~~ LJ£, M3B p;cs IJE, M3B 2. c"'.s LlE,M3B 
• • 

i.C'.S 
i 

'··y,. 0-4,0 I0,1 0-4,0 12,84 0-3,15 8,35 0-3,2 12,25 

4,0-6,63 _.1,§. 4,0-6,7 __Q,_44 3,15-5,97 ~.!.. 3,2-6,0 __Q,53 
13,7 13,28 II,75 12,78 

0-4,0 7,1 0-4,0 6,28 0-3,15 6,4 0-3,2 6,17 

lf% 4,0-6,63 .Q,45 4,0-6,7 .Q,96 3,15-5,97 .Q,45 3,2-6,0 1,06 
7,55 7,24 6,85 7,23 

Jh% 
0-4,0 5,0 0-4,0 8,67 0-3,15 4,85 0-3,2 8,37 
4,0-6,63 ~.§ 4,0-6,7 Q.:Z;J 3,15-5,97 _g,40 3,2-6,0 .Q, 85 

8,5 9,40 7,25 9,22 

6,63-7,27 0,95 6,6-7,2 0,88 5, 97-Sl? 1,20 6,0-S,6 1,23 
7,27-7,75 0,88 7,2-7,6 0,82 6, 7-7 8 0,85 6,6-7,1 I,50 

J.lou;2 
7,75-8,38 1,15 ?,6-8,3 3,40 7,18-7,65 0,80 7,1-7,6 0,80 
8,38-9,75 _g,25 8,3-9,8 _!,36 7,65-9,21 _g,05 7,6-9,2 §,5I 

5,23 9,46 4,90 9,04 

IV.3AKI110YEH~E 

8 paMKax paCCMOTpeHHOH HaM~ MOAen~ YAaeTCR Ka4eCTBeHHO 

npael-1JlbHO om1caTb 3Kcnepl-1MeHTanbHble AaHHbte no ¢>parMeHTBL4YIVI 

AblpOl.!HbiX COCTORHVIi1 8 205•207 Pb, :OAHaKO An.R nonHerO KOI1l-1l.leCTBeH

HOrO COr nBCVIR He06XOAVIMO Y4YITbtBBTb 6onee CnO>!{Hbte KOH¢lHrypa-

1.4l-1l-1 8 BOnHOBbtX ClJYHKltVIRX. npVIH1.4~n naym1 8 60nbWl-1HCTBe cny4aeB 

OKB3biBaeT cna6oe Bm1RHHe Ha ¢lparMeHTaU,II!IO OAHOKBB3VIl.laCTII!l.!HbtX 

Abtp04Hb1X COCTO.RHHi:1 8 paCCMOTpeHHbtX .RAPBX. 

ABTOpbt npV13HBTenbHbt npo$. 8. r. Conoebeey 3a BHl-1MaHYie K Hac

TO.R~ei:1 pa6oTe Yl none3Hoe o6CY*A€Hl-1e. 
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