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LlnR coape,¥eHHOI'O COCTOSIHHSJ TeopHH cna6oro B38HMO.O.eA:CTBHSJ xapaKTepuo cy

wecTBOB8HH8 6onhworo trncna pasnHllHbIX CBOACTB CHMMeTpHH, BBO~HMbIX B Teopmo 

tfHCTO q:>enoMeHonor'H'leCKH. XOTSI npaau:na OT6opa, o6ycnoaneHHbJe 9THMH CBOACTB8MH 

CHMMeTplrn, o6'bst;HSIJO':' 6onhwoa Kpyr OilbITHb~X .ll8HHbJX1 TeM He MeHee ~ywecTayro-

mee nono>KeHue nenb3R c11HT8Tb y.noaneTaopuTenbHbIM, no xpaaneA Mepe 1 no ,aayM 

IlpH'IHHBM, 

Bo-nepBbIX, 3TH caoACTaa CHMMeTpHH 1 KaK npaai,mo, HHKSK He CBR3SHbI .a.pyr 

C .npyroM, H nOTOMy BB0U8HHe Ka:m.noro H3 HHX Tpe6yeT OT.nenbHOI'O nocTynaTa. 

Bo-BTOpbIX, 3TH CBOA.CTBS CHMM8TpHH ewe H8.0.OCT8~O'1HO npoaepenbI 88 OilbITe • .llnSJ 

.oanbHeA:wero nporpecca a o15nacTu cna6blx a,3auMo.oeAcTaHA Heo6xo.aHMO nosToMy • c 

0.0.HOA CTOpOHbI, H3Bnellb HS U3B8CTHbIX caoacTa CHMMeTpHH ace cne.a.CTBHR, 'KOTOpbte 

MoryT 6bITb npoaepeHbl H8 OilbITe, HI C .opyroA CTOpOHbI, cae,ag .ao MHHHMyMa 'IHCJ1O 

H838BHCHMbIX I'HfiOTes, o6ycnaanHB8JOI.UHX BClO COBOKYUHOCTb STHX CBOICTB f?HMM0Tpuu. 

nonbITaTbCR IlOHRTb HX C 8JlHHoa TO'IKH 3p8HHR. B .08.HHOI .a.uccepT8UHH c.nenana no

fib1TK8 '18CTH'IIIO peanH3OB8Tb STY nporpaM'My. 

L111ccepT8UHSI COCTOHT H3, aae.neHHR, USITH rnaa, .nononH0HHR H 3SKJll0'10HHR. 

Bae.o.eHHe co.aep>KHT KpSTKO8 nep8'1HCJ10HH0 aonpocoa, paCCMOTp0HHHX B .0.HCCep

T8UHHe 
/ 

B 38KnJOlleHHH cq:>opMyiiupoBaHbt OCHOBHbie pesynbT8TbI, nonyqeHHbte B .ouccep

T8UHH. 

8 nepsoA_ rnase AHCCep'tAUHH Ha 0CH0Be M0Aen11 CaKaTbl /1/ paccMaTpHBaeTCSI 

T80pHSI )'HHBepcanbHoro cna6oro V-A -aaaHMOAeACTBH./
2•31 • 

Cornacuo MO.a,enH c'aK8TbI ace CHnbHO B38HMO.0.8A.CTBYIOlllH8 118CTHUbl SlBnHIOTCSI 

nposrnneHHSlMH CHCT8Mbl Tpex 4>YH.08M8HT8nbHblX CHnbHO B38HMO.neAcTBYIOlUHX 6apuoa

HbIX ,nonea: p, n, A • KaK noKasaao a nepaoA: rnaae, aTa Mo.oenb .aaeT ecTecTaeH

HYlO HHTepnpeT8UH10 H3O~OIlH'l0CKOJI: HHB8pH8HTHOCTH c_u~bHblX B38U:MO.D.8ft:CTBHA, K8K 

cne.nCTBHSl CHMM8TpHH 4>YH.D.8M0HT8JlbHOro CHnbHoro B38HM0.0.0ACTBHSl OTHOCHTenbHO 

npoTOHa H HeATp'oHa. B MO.Oenu, H8pS1.0Y C H3BeCTHhIMH .oonro>KHBylUHMH '18CTHU8MH, 

0CT8CTB8HHbIM o6pasoM co.nepmaTCR H M8T8CT86HJ1bHble pesonaHCble npaBHllbHO eoc

npOR3BO.llSl cxeMy H3OTOilH118CKHX MY~bTHnneTOB, MO.Oenb Cax'aTbl co.a,ep>KHT, paay

MeeTCR,H CBR38HHbI0 C 3TOft: cX.eMoA npaauna OT6opa .nnst CHJlbHbl~ H 3118KTpOM8I'HH-r-

HblX B38HMO.Q8ACTBHfl:, 
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K CO>KaneHHIO, .C.HH8MHll8CK8SI TeOpHH CHnbHoro B38HM0.0.8ACTBHSI B paMK8X Mo.ne• 

JlH CaKSTbl Haxo.aHTCSI noKa He B nyqweM COCTOSIHHH_. 118M B o6blll.HOI lOK~CKOA CX8M0,.i 

noaTOMY B H8CTOSILU88 Bp0MSI H0B03MO>KHO npoeepllTb cnpaee.a.nHBOCTb M0.0.0J1H, OCT&

BSSICb B Kpyry CHJlbHbIX. B38HMO.O.eACTBHI. B~3MO>KHOCTH 9KcnepHM8HT8JlbHOA npoeepxa 

M0.08J1H f}e3KO pacwupstlOTCSI npH nepexo.oe K cna6oMy 838HM0.0.8ACTBKIO, 

B paMK8X MO.O.enH CaKSTbl ace H3B0CTHbI0 M0.0.J10HHbl8 npoueCCbl MO>KHO CB8CTH 

K C8MOB38HMO,Q0A:CTBH10 cna6oro TOKA iw 

G 1 + ~"" I.,, 
r.ae G - KOHCTSHTa cna6oro eaaHMo.aeAcTBHSI, a TOK lw sansieTcH cyMMoA 'tf8Tblpex 

cna6h!X TOKOs:' aneKTpOHHOI'O /e. MlOO.HHOI'O ,,, • H:fKnOHHOI'O In H-CTp8HHOI'O 'A· 
3TH TOKH HM0IOT BHll: 

J9a• e° 0a V 

ta•iTOav 
~· 

ln,;iioa p 

/Aa• AOa P, 

I'll8 Oa • ya(l+\ ) a, cne.aoeaT0JlbHO, K8>K.O.bIA H3 HHX, B CBOIO oqepe.ab, stBnH-

8TCSI cyMMOA: B8KTOpHoro H 8KCH8JlbHOro TOKOB. TaKoe cnat5oe B38HM0.0.8ACTBH8 YHH

sepcanbHo, TS~ K8K HM80T OltHH8KOBylO KOHCT8HTY H (popMy .0.1151 p831lHIIHbIX TOKOB. 

Cne.nyeT OTM0THTb B CBSl3H C 9THM, lfTO B o6bIIJHOA cJ:iopMynHpoex.e cna6oro B38HMO

.oeAcTBHSI llOHSITH8 yHneepcanbHOCTH MO>KeT 5bITb onpe.a.eneuo TOJlbKO .ttnSI coxp8HSIIO-

mero B0KTOpHoro HyKnOHHOro TOKa. B CBSl3H . C IJlbI6opoM onepaTopa 0 , B /lHCCep
CI 

T8UHH no.a,qepKHB80TCH, 'ITO B Mo.aenH CaK.8Thl He TOnbKO cnal5oe, HO H OCT8JlbHbl8 TH

m>I B38HMOll0ACTBHll (aneKTpOM8I'HHTHOe I rpaaHT8UHO_HH00 H CHnbHOe) MOI':fT C>blTb sa

OHC8Hbl B Ya -uHB8pH8HTHOA cpopMe. H:,KnOHHblll H CTpaHHblll TOKH B MOJlenH CaK8Tbl 

o5na.aaroT pSl.llOM CBOACTB CHMMeTpHH, KOTOpb18 B coqeTaHHH C H30TOrIHll8CKO'A HHBa-

pH8HTHOCTblO CHnbHOro B38HMO.O,eACTBHSI npHB(?.C.RT K 6onbWOMY IIHCny B8CbM8 HHTepec~ 

11) 
HbIX COOTHOWeHHft 11 aanpeToa. 

Bo-nepBbIX, cne.ttCTBHeM MO.a.enH SIBJ1H8TC.R aaanorn:a M8>KllY B0KTOpHblM TOK.OM, 

coxpaHSIIOIUHM CTp8HHOCTb, H 1I30B0KTOpHbIM sneKTpOM8rHllTHbIM TOKOM, HA· B03MO>K

HOCTb C:f!ll8CTBOB8HHR KOTOpOII B00pBb18 :fK838nH C.C.1ep!llT8IIH H ff.6.3enb1lOBHq/
4

/• 

Kax pe3ynbT8T STOA aaanorHH .a.on>KHO HM8Tb M8CTO paeeHCTBO B0KT0Pli"A KOHCT8HTbJ 

/3 -pacnall8 H KOHCTBHTbl µ -pacn81l8, ll0n>l<H8 cy!lleCTBOB8Tb CBSl3b M8>Kll:f aneKTpO· 
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MSl'HHTHb!MH H cna6b1MH cj,opM.;_cpaKTopaMH H T • .tt. B OTnH'IH0 OT o6bl'IHOJI cj,opMynHpos

KH Teopuu, r.a.e yKaaaHH88' BblW8 aa'anorHH B03MO>KH8, HO He o6sraaTenbHa, B MO.O.enH 

CaK8Tbl 8T8 aHanorHSI o6H3aTenbHa, srnnaeTCSI Heaa6e>KHblM cne.rtCTBH0M MO.o.enu. 

Bo-aTOphIX, 8KCH8nbHbIA H B8KTOpHblfl: HyKnOHHbre TOKH npe.acTaBnSJIOT co6oa 

H30TODH'i0CKH0 B0KTOpbI C onpe.oeneHHOA G -ct0THOCTblO. 3To npHBO.OHT K pg.ay cne.a· 

CTBHA:, KOTOPbI0 MDryT 6blTb npoaep0Hbl Ha. OllbITe. K HHM OTHOCSITCSI, B '18CTHOCTH, 

OTCYTCTBH0 , cna6oro .0.HllOIISI' B /3- pacna.oe H paaeHCTBO MaTpH'IHbIX aneMeHTOB 

• 30PK81IbHbtX"' pacna.o.OB 

I+ .. A0 + e++v I-.. A0 + e-·+v. 

B-Tp0TbHX 1 TBK KBK CTp8HHblA TOK y .00BII0TBOpS10T COOTHOW0HHSIM 

r.tte £\S, ,\Q 

IASl•l, 
dQ•l\S, 

i\T•½ • 

H ~r p83HOCTb CTp&HHOCTH, aneKTpuqecxoro aapSI.08 H H3OTODH'i0-

cxoro cmrua DPOTOHB H A - runepoua, TO STHM >Ke. COOTHOWeHHSIM .QOII>KHbl y ,llOB

nemopHTb nenTOHHbl0 pacna.abl CTpaHHblX 'f8CTHU C H3M8H0HH0M CTP.8HHOCTH, npa11eM 

no.tt £\S, , ,\Q H ,\ T cne.ttyeT nOHHM4Tb H3M8H8HH8 CTpaHHOCTH, aneKTPH'l0CKOro aa

pa.aa H H3OTOilHlf0CKOro cnaua CHIIbHO B34HMo.aeA:CTBYIOlllHX lf8CTeu. npasano Ii1sI-1 
aanpemaeT TSKHe pacna.ah1, KSK 

5:-.:., ~ +.e-+ ii, 
·~ 

npaBHno ,\Q • ,\S aanpewaeT T&KHe pacna.abl, KaK 

npaaano 6. T .• l/2 .o.aeT, B '18CTHOCTH, B03MO>KHOCTb YCTBHOBHTb CB513b M0>K.0.Y nen

TOHHblMH pacna.aaMH_ ueATpanbHhJX H 38pSl>K0HHbJX K -M830HOB. 0K83bIB80TCR,' 'ITO 

aepOSITHOC TH 

6bJTb paBHbl. 

Ke -pacna.ttOB K+ -Me3oHa, K;-MeaoHa Ii 
a 

K: M83OH8 .OOII>KHhJ 

B-11eTaepTbIX, uenenTOHHbI8 pacna.abl CTp8HHbIX &18CTHU: .O.OJUKHbI YllOB1I8TBOpHTb 

npaBHnAM OT6opa 
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li\s I ;.1 • 

i\ T ~ 3/2. 

3TH npaau.na oT6opa nerKo nony'IHTb, ecnn _y'-leCTb1 tITo HenenTOHHble pacna,ab1 

o5ycnosneHbI B38HMO,neA.cTBH8M CTp8HHOro ·" HYKllOHHOro TOKOB H 1\TO .anst nocne.nHe

ro 6.S. •O, 6.T•l. 06a aTH npaauna HSXOJlSIT·cst, no-an.aHMOMY, a xopoweM cornacuu 

C OllblTOM. 

nepe'IHCll8HHbte BhIWe COOTHOW8HHSI H aanpeTbI H0 CBSl38Hbl C HSrnSI.OHblMH 

npe.nCT8Bll8HHS1MH O •cocTSBHblX. '18.CTHUSX, KOTOpbte HHOr.aa IlOHHMBIOTCSI no.a TepMH

HOM 'Mo,aenb CaK8TbI'. 3TH COOTHOW8HHSI H 3anpeTbl co~epweHHO CTporo BblT0K8IOT 

H3 runoTe3bl o··ToM: ;~~ ace caoAcTBa CHllbHt ssanMo.neAcTsyrowux 'ISCTHU o6ycnoa

neHbI s'aan.Mo,aeA.cTBHSIMH Tpex 6apHOHHbIX noneA, .[1B8 H3 KOTOpbIX o6p83YIOT H30TOnH

'18CKHA .ay6neT. 3THMH nonSIMH MornH 6bt 6htTb He TOllbKO p I n I A • HO H, Hanpn

Mep, E-;, E O H A HnH Tpn .a.pyrux ~onS1, KO!OpbIM He 0Taeqa10T usaeCTHbl0 qac

THUhI. Mo.a.enu, y.aoaneTBOpSIIOlUH0 aT~MY ycnoB1uo, Mbl H83blB80M MHHHM8flbHblMH. 

- MTaK, B nepaoA rnaae .anccepT8UHH llOK838HO, qTo cna6~e B38HMOD.e.A:cTBHe B 

MO.nenH CaKaT'i.t IHnH - 6onee o6WHM o6pa3oM - s MHHHMSnbuoll Mo.nenH) o6na.naeT 

uenbIM PSI.a.OM cneuu:¢H'10CKHX CBOA:CTB CHMMeTpHH. Hapsr.ay C 8THM OHO, p83YMC0TCSI, 

ot5na.a.aeT H BC0MH T0MH caoACTB8MH, KOTOPblMH o6na.naeT o6bPIH00 cna6oe V-A -

asaHMo.neAcTane: He coxpaHsreT....___ P ~qeTHO~Tb u: C -qeTitocTb1 coxpaHS1eT CP -~er 

HOCTh, y 5 - HHBapH8HTHO. nocne,aylOlUH0 rnaabI .a.uccepT8UHH TIOCBSllll0Hbl BblSICH0HHIO 

Toro, K8KHM o6pa30M npostBJ'lstlOTCSI H8 OTibITe T0 HnH HHhl0 'CHMMeTpHH cna6oro B38HMci

.a.eAcTBHSI. 

Bo BTopoA rnaae auannsnpyJOTCH caoAcTaa HeATpanbHbIX K ~MesoHoa. 

PaccMoTpeHbl rr -MesoHHbte pacna,nbl K~ - H K:-M030HOB·, B~3MO>KHbte npn 

coxpaHeHHH C-qeTHOCTH HflH T -qeTHOCTH. Ha6mo.a.aeMbl0 Ha OilbITe TIHOHHbIO pac-

TI8.0.b1 HeATpanbHblX 

CP-~eTHOCTb), 

l(. -Me30HOB YK83blBaJOT H~ TO, qTo coxpaHSl0TCSI T -qeTHOCTb 

Ha OCHOBe npaBHna (\ T •.I /2 line 'HenenTOHHbllt pacna.nos H yCT8HOBn0Hj!Oro B 

nepsoll rnaae npaaHna i\ T = l/2 .nils nenTOHHhlX pacna.noa pacc•mTauo apeMR >KH3HH 

K" -M030H8 ( ,. - 5.to-8
ceK), Ope.naapHT0nbHb18 3KCII0pHM0HTanbHb!0 .[18HHbl0 H ae-

• • 
pOSITHOCTH OT.0.0J'lbHbJX ero ~acna.a.oe no,nTB0p>K,a8JOT 9TOT pacqeT. 
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nonfqeff~ PHll pe3ynbT~:roe, OTHOCHlUHXCH K OCUHnnSIIJ:HSIM B ny,ute HeATpanbHbt~ 

K -Meao~~B, ,noxa~aHci~ llTO .. IIpaaHn~ A Q III AS •· paccMoTPeHnoe a...~epaOa·.rnaae,. llpa~. 

so'.a.HT K. anon~e onpe,llene_HHoM:y ·au.ny oCuHnnsiuuA nenTO~HhJX. pacna~oa HeATpanbHbJX ' 

K -~e3on'oa •. 0TnotueHHe qacna pacnaaoa · n+ e-'V H . ,r-e+-r,, .non.)KH? · 6L1Tb 

pas.Ho.oTnoweuHro qgcna'.pa~na.a.oa ( n+ ,r~ ,..,H r·µ+a,, H :Oo~~~o onpe.a.enHTbCH~ 

TOJlbKO p83HOCTblO M8CC -~ ~- K: - M83OHOB ~&tn =m;- m2 '" 1 HX apeM8H8Mff/)KH3HH 

'• K, rt iH .. •soapacTOM' llylJK8 t • 

noxa3auo 1 ttTo.paanocTb....,Macc K;." R~ -Me3oHoa • i\m-=m1-'2b~ 1• aecbMa 

-•qysc:TBHTenbHa K B03MO>KHOA npHM8CH HenenT0HHoro B38HMo.nel!cTBHR c ,ll\SI' - 2. 

HB6~~.ttaeMas ~a ~nhITe
1 

~en,'-:IHHS paanocT
1
H MacC { \im .. 1/r · ., fyx~ahlaa9T aa 

' - - - ' - , 2 

cnpaae.a.nHBOCTb npaaHna I As· I ~ I .nns · nenen\~ttt,·10ro cna5oro B3aHMo.neAcTBHSI. ~ 

- Bo BT0P?A rnaae paccMorpeH raKme, sonpoc 06 onpe.neneHHH ,aHaKa Am .' npe.n· 

naraIOTCR H o5cy>K,n8IOTCH" aKcnep~MeHTbl~. KOTOpb10 6hI_ Morna y~T8HOBHTb; IJ:TO ,TSI>Ke-." 

·-
, B, rperbeA rnase .llHCCepT8UHH paCCM0TP8,HbJ 'nenT~HHble p8C!18.llbl _ K -Me30H0B. 

Oc.HoeHas uen~ aToro paccM0Tp8m1~ - ~~HCHHTb, KSKHe _.zian~hie o ea.ne B38HMon.eA

c·TeHa MO>KHO nonyttHTb, nccne.nya cneKTPhl H nonSIPeaauHJO 11acTeu, eo3m1xa10mux a 
' ,,. ' J ·, • • "' '• • • _J ·' • • ' • \ - , •. 

--~ STHX pacna;laX. _Hccne.noeaau_e s_~oro _ aonpoca 11peaeb111Iaano ea>Kno .nnst· ycT8Hoenemu1 

. )'HHBepcanbHOCTH cna5oro B3~HMC)LJ,~ICT8HH 1 T8K K8K~, f:!-0, DOC~e,nner:_~ ape~eHH ffe .QOKa- ,._ 

-38~0 1 'IT~ _ne~TOHHbl~ paCD8.llhJ C~p-8HHbIX '18.CTH~. •-:OeACTBHTen·i'~()- o5ycn~Bn-eHbl' • V ,_ 'A - ~ ·. 
I • s::: , 

B38HMo.aeAcTBHeM. , 
' , 

AMMHT)'.118 V -A, -aaaHMo.neACTBHR 
' , 

70.nep_>KHT B BH.118 MH0>KHTenR BenHqHHY, g '• K0T0p8R RBnR<~TCR, ,P)'HKUH8A ,rnepI'HH 

rr -Meaoua E,, 11 aHJl K0TopoA
1 

He ,MO>K~T_ 6blT~ _!3 uacTosiw:ee BpeMSI pacC?qH~an m3-3a 

0TC)'TCTBHR reopHH CHnbH0I'O B38HM0.neACTBHR. B .nuccep-T8UHH 'no.npo6Ho paccMOTpeHbi 

Te xap~xTepuc-r:axH Ke -pacnana, KoT?Po1e . H~ o~auc~_,:- oT. e~na Heaae~CTHaA cflyHKUHH 
8 ' ' ' - - ' ', , 

g • K T8KHM xap8KTepHCTHK8M O~HOCHTC8~ 8 ':lac,:HOCTH, :cneKTP sneKTpOHOB. np~ ,:Pu:K-

,, -MeaouB. llnst -ananH38 n.aOaiwro• suepreTH~ecx~r~ __ pacnpen.8-
- • I ·- , : . , 

npe.o.naraeTCa .o.u:~arpaMM:8 ,'cxon1:i3a~ei:o · nyqa"' • K_OTopaH noaao-

CHp0B8HH0A 3HeprHH 

neHHR _K; -pacna.na 
I ,, 

neer npu npoeasoni.HoM au.no cpy11KUHH g(E-) 061,e.n1rnHTb '.na,Hus1e, 0TH0CHIUHece _ K-
/ - ' ~ ,. ' . ' . ,, . . '. ' ', - . 

,r M03OH8M., paanH'iHhJX sHepru:a. Ka_K ~OK838;HO B Tp0TbeA riJaa~. B8.>KHylO Hn<t,opMa:-:-

UHIO 06' 8Mnnu:Tyn,e Ke -pacnan.a -~Q}K~O nony'IHTb, H3M0pSUI cnexTpbl ,, -Me-'.30HOB~ . ' 
aeATpHHO ·u sneKTPOHOB, a,_.T8K}K0 nonHpH38UHIO nocneJlHHx. ' .~ ' . 

I 
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nonRpHaauHs MIDOHOB.B Kµ -pacna.oe PaccqHTauS.a ·.a.HccepTauHH xaK .anR 
- a . . . j , 

saaHMOLteAcTBHll o6mero THna, :rari H (6onee no'Jlpo15HO) ·Jlnll · V-A-sailHMOJleAcTBHll • 

. _B nocneJlHeM. cny,,ae ·aMnnHT;Jl8 K,,_ .'-pacnaJl; COJlep;HT <pyHKUHH irneprHH ff -Me-: 
a. . . , , . 

· aoHa: IZ(E,,J_- H l(E,,) • B cany· )'HHBepcanbHOCTH cna6oro 'saaHMOJl_eAcTBHll cpyHKUHll 

UE,,) OJlHHaKosa Jlnll · K., H ~ -pacna)los: Ecmt npeJlnono>KHTb; 'ITO !l•canat a . · a . a 
, I• con.ti • :To H3BecTH-bI8 eep_psi:THOCTH K,, H · 1'.µ -pacria.oos .aa10-r' .nnsi: OTHoweuusr 

, 8 ' 

fig_ .a.ea B03M0>KHblX 3uaqeHHH. Onpe.aenHTb, KaKoe. Ha STHX auaqeuua ocymecTenaer-
' 

CH B npupo.ae. MO>KHO I H3Mepne' 3H8K l101u1pH38UHH MIOOHOB; 

l-1ccneJ1osaaae · 1'8 ·-pacnaJla npeJ1cTasn11eT. HHTepec· B CBll3H c npos;pKoft 
~ ' /' ~ I - ' • I 

npasHna 6. Q•6. S • ::lTo _ npasano aanpemaeT pacnaJl 

:,..,,.. •-> K+ , .. ;~+rr++•e:..+; ... -;/ '\ 

u paapewaeT pacnaJl 
K+,. ,,+_+ ,,-:i-•e++ ,;. 

OueHK8 Jl88T '.Jlnll OTHOlll0HHll sepOllTHOCTH 3Toro nocneJlHerQ pacnaJla K sepoATHOCTH 
, • -3-4 ' 

pacnaJla Ke
1 

senH.'IHHy_ nopilJlKB 10 :-)0 • 
' • I 

B Tpe_Tb81 rnaee paccMoTpeHbI ., TBK>Ke : K~HJ~epcnoHHble pacnaJlbl K -Meaouos 

K+,. ,,++ e+~ e-• +. +' , 
.K .. _,, +,,_++I'+, 

o(i~~iiosneuHble co_~oxynH0C~bJO cna5oro aenenT0HH0r0 < H sneKTpoMarHHTHoro B3AIO,tO

Jl8A.;TBHA, 3TH pBCfi!IJlbl np8JlCT8BnllIOT HHTepeC. B CBll3H C 'BO~pOCOM O H8ATpanbHblX 

cna5b!X TOKBX, ,llnR. al5conIOTHOA sepo11Tuoc;H 3TH°';c · pa~n;JlOB .,'O>K8T 6b1Tb Jlaua TOnb

xo IlOpSI.QKC)~•~SI OU8;K8 1 tiTO ~~C88TCSI OTH0~0H~H·-~epOSITH0CTeft STH~ p8Cll8Jl0B1 TO . 
• • -< .' .... ~ 

OHO MO>K0T 6b1Tb. p8CC'IHTBHO C ·xopoinell TO'IHOCTblO H ·pasuu. '2w I w -0,2. Pacc-iaTa-
. , P. e. . , 

Hbl T8K>K8 cneK'.f'PbI BTOpHqHbJX qaCTHU. 

:B '10TB8pToll rnase aiian,KaapyIOTC~ nHOHHble pacn&Jlbl ranepouoe:· yK.83aHbl orpa• 

~-~'l8HHH. ~anaraeMbJ8 Ha a~~mHTy ~ltl 9THX · pac~8Jl0B coxp,~HeHH8M C ,-'10THOCTR HnH 

·T-'18THOCTH (CP/'18THOCTHl. 0TM8'18HO, 'ITO uccneJl0B8tlH8 ":_RHHOBblX ,Koppen11uaA B 

pacnaJlBX· E .. A +rr. 

/ 

, Mo>KeT~ JlllTb. ece cseJleuaR o . Arr ,-eaaaMoJ1ellcTB11u, Dpaaano 6. T • 1/2 ~ccixpaee-" 

HHS CP-11eTH0CTH D03B0nR1bT yCT8HOBH,Tb COOTHOWeHH~ M0>KJlY aepOSITHOCTSIMR. pacna-

JlOB -

: 

-- ~-/ 

:_'..- ' 

, /,· 

-, 



9 

~+ ➔ p + rro 

I+ ➔ n +rr+ 

I- ... n + rr-

B .nu:ccepTBUllH Il0K838HO, qTo H3MepeHHble Ha OilbITe aepOSTHOCTH 9THX pacna.noa 

y AOBneTBOpSIIOT 9THM COOTHOW0HHSIM. 

B IlSITOA rnaae pacCMOTpeH pacna.a MlOOHa 

µ± ➔ e±·+ V + : • 

nanyqeua qJopMyna, onuchrna10ruag 9TOT pacna,a npu: Hau:6onee o6meM BH.ne noKBnbHo

ro qeTbtpex(flepMHOHHoro aaaHMOaeACTBHSI. BhJqHcneHbI cneKTp1 yrnoaoe pacnpe.aene

HHe H norrnpH38UHSI sneKTpOHOB, B03HHK8IOlllHX npn pacna)le nonHpH30B8HHOro MIOOHa, 

PacqeT npoae,neH C yqeTOM M8CCbl aneKTpoHa. AH811H3 STOA: qJopMynbI .aaeT BO3MO>K

HOCTb OTB8THTb Ha aonpoc O TOM1 He MO>i<8T nu COBOKYilHOCTb S,P H T B8pH8HTOB 

.naTb .a.mi psi:.na 9KCnepnMeHT8flbHO Ha6mo.aaeMbIX B8J1HlUIH Te :me peaynbT8TbI., qTQ H 

V-A -TeOpHS1, noK838HO, 'ITO npSIMO0 H3Mepemrn 3H8K8 nonSipH38UHH pacnaJ].8101Ue

rocg MIOOHa e cotteT8HHH c HaMepeHHeM cneKTpa1 yrnoeoro pacnpe.neneHHH . u nonSipa

aauau sneKTpOHOB ycTp8HSl0T IlOA06Hy10 B03MO)K.HOCTb • 

.Llononueaue K nepaoA rnaae nocesuueHo 06cym.ne1-1H10 runoTe3bI o caoAcTaax 

8KcnanbHoro HYKllOHHOro TOKa, COXp8HSIIOWero CTp8HHOCTh, BbIABHHfTOA: renn-MaHHOW. 

" neau151
• noK838HO, '-ITO AIIH npoaepKH cnpaee.anHBOCTH 3TOA. ranoTe3bI 60JlbWOA. 

~± .. '0 + ..± ± "• HHTepec npe.ncTaansteT naMepeHHe aepostTHOCTH pacnaJ].OB ~ 1\ ~ ~ 

OcHOBHOe coneplKBHHe llHCcepT8llHH ony6nHKOB8HO a 195.7;-1960 r,r. a pa6oTa/
6
-

251
• 
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