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Mone~. TIO~llTOHHHH CrreRTp B qO~~BonHHROBHX CBepxperneT-
RaX rana ~a-ft-S - (-Ait':ta)tf-s lI, xoporno oriacuaaerca B MO
neJlli CJIOHCTOR rura3MH/3/ (CM. TaIOKe H /4/), rne TOHRHe nBYMepHbIe 
3JIeRTpOHHbIe CROH rrOMemeHbI B oÓ~eM H30TporrHoro ~3JIeRTpHKa c rrpoHH
:o;aeMOCT:DIO t(W) (CM. pHC.). Ecmr MOJKflO rrpeHeÓpe'tffi 3JIeKTpoHHbIM 
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(-A-~ <=ta)-A-s 

Cnepxpemerxa G~ fl-.5 -(IH t;a ) A- fi C 3JIeRTpOMarHHTHO 
Bsam10neitcTBynrniMH MHBepCHIDvM CJIO.fINrn:, rrORa3aHH RaR AL 
rpefiTHHr , TaR H reOMeTpH.H paCceRHH.H HaSB.n ~ ROMÓHHa
UROHHoro pacceHHHH cBeTa. 
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'1'JHHeJIBpOB8HB'eM MeJK,IJ;y CJIOm.m, TO ~crrepmm 0(p.J~} (rne eu 
~CTOTa, p - neprre~~B8R R C~OHM KOMrrOHeHT8 BOJIHOBOrO BeR
Topa, 1.= (1") 1~ - rrapaJIJIeJIDHB.H) 'onPe.neJIJleTCH· perneHHeM ceRYJlJIpHOrO 
ypaBHe~5/ - aHaJIorOM ypaBHeHK.H ~peHeiff B orrTllRe ' 
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jet [ll ax3 - vpJ= o , 
(L) 

rne V ~ (2nr/a) SP, 
(~2._ ~~ )"/2. ~.J\" 1'";. 102. == LU L E(lV) /(2 1 

Q={ ~ "- 2. 2) 4/2.. 2.:2 
- Z' Q. 7 rde Q == (~D - ~ <1 J\ " 1t D » Z 

M s.= Sh. QJ /( c~ Q.J ~ co5 pJ) - CTPYRTYPHW cPaKTOp cnspx ,i perneTKH, rro~~eHHHft ;nHarOHa~sauHeH ceRY~pHoro ypaBHeHHR rro MH;neR
cy CJIO.ll. ,IJ..7m ROHe~HOH cMCTeMbI MS N CJIoe~, CíeCROHe~OM ;nH8JIel\TpH
Re,~(Q,p) - coCíCTBeHHMe SHa~eHM.ll MaTPRQo(3 

b - Q 01 Im..:.h.\ 
m,n. =e j n1., 11.. -= "J ." ~ J N > "7:1 , 

HanpHMep",TI;JI.H: CMCTeMhI MS ;nBYX CJIOeB 
s =- 1 ± e- Qc1 • 
llpOeRnMOHHaJI MaTpMna 

"1 - ~ /. / ~ 0'- . - ~ 1 ~ 2. / ~ 02. -iQ~f /1 02

L. '2.. I2.1 1 

- ~~~~/~o " - ~1 ~o - zQ 11 / ~o 
~ ~ I 

-l Q ~2/1;- ~~"/ tD2.-í~fQ/~~ 

HMeeT coCíCTBeHHHe 3Ha~eHHR /lfJ 2 =I, í/3 :: O. a IIOJIJIPIr3~OH
HHH oneparop n orracssaer OTKJIHR ;nnYMepHoft IIJIOTHOOTR TOItB J aa 
~KTY8UHH BeRTop-rrOTeHURaJIa 

(il()=nA-~ 
8J1eRTpOMarHHTHHH rrporrarBTop Me~ CJIOHMH O~H Ir TOT ~e, M 

RJIa,OOIrt!>HKaIUffi rrOMpIrTOHOB rrpOBO,IUlTOH B OOOTBeTOTBm!l' 00 oBoftOTBBMH 
rroJIHPHsyeMooTM HHBepoHHx 8JIeKTpOHHHX OJIOeB B pasHHx ~3Ir~eOKMX yo
JIOBIDiX. 

2. YKopo~eHHHH ,onpe~e~TQHD rrOJI.llpHTogoB 

~ HJIJIIDOTpaTMBHHx neJI8H orpaHH~oH TOnDRO npOOTHM o~aeM 

TaR HasHBaeMott oBepxpemeTKM I pO;nB. co;nepxa~eft TO~RO O~H MHBepO
HI:li1: MOR B 8JIeMeHTapHott .fNefute. 

"'2IIJrasMoH. lJJm MaJIHX 3HB'tIeIIIrlt BOJIHOBOrO BeRTopa ~ ~<. n
 
(rne, n.. - ,ItBYMepHaH' IIJIOTHOOTl> 3JIeKTpoHoB mr,eooHoro CJIOH) , KOTO

pHB MOmIO TIOJIY'tIHTl> o rroMO~IO TexIDnmrpelTHHra 61 wm OIITIr'tleOKHM Me


I 

2 I 

TO;nOM ROMCíHH8UHOHHoro paCCe.llHH~I/, rrOJI.llpHSaUMOHHliM orrepaTOp rrpaK

TH~eCKH JIORaJI:bHbrtL Ero CíMCTPYlO aCHMIITOTHKY npa Cc)/~ »>cir '> (rne 
<L5'/ -THTI~HaR OKOpOCTb ,nBH~eHH.ll 8JIeKTpOHOB HHBepOHoro CJIOH, HarrpH
Mep CKOpOOTb <I>epMH npz HI13KHX TeMITepaTypax) MO~HO rrOJIYlffiTb B ;rr,.JlliHHO-
BOJIHOBOM rH;npO,I01HalV1HlleCKOM npezte.ne Cf, (.L 11

1/2-,pelllM ypasnenaa HbIOTOHa' 
~ Ka~oro THrra HOCI1TeJIeX. CBoCío,nHoe ,nB~eHI1e 8JIeKTpOHOB B .ITJIOCKOC
TH CJIOeB ( :XI d- ) 
I11.U = e[" =- e 4/c 

(rne '( .) = - i. w ( ) ) rraer TOK j -::: neir-: - rl e 2.ft /C , H ,IT,JIH 

rrOJI.llpH3aUMOHHoro orrepaTopa rrOJIY~aeM 

O] 
( 2)n z; -A-

1 
[ ~ 

1 o 
~ ~ 

rrte .Li =ITIC2.. fite' 1 

IYl - áCW!eKTHBHaR Macca ,nBIDKeHH.ll B ITJIOCKOCTH CJIO.ll, 
C - CKOpOCTb CBeTa , 
e - 3ap~ 8JIeKTpOHa. 

B cPH3HRe TOHKHX CBepXIIpOBO~X ITJIeHOK rrapaMeTp ~ , HMeromMM 
pa3MepHOCTH ~HHH, rrpe,nCTaBJI.lleT COCíOM P~YC 8KpaHHpOBID1 ,nEYMepHoro 
BHxp.ll /7/ H,HarrpHMep,BCíJIH3H TeMIlepaTYPH rrepexo.na KOcTePJIHn&-TaYJIec
ca/ 8/ IDIeeT Be.7IlflHHY rropH,IUta I OM,K8K H,nJIR THrrHllHHX HHBepCHHX CJIO
eB. 

CoCíCTBeHHoe SHa~eHHe p-t, 1 =- Q 2../ ~o2... (2 x 2) CíJIOKa 
~ ::: 1- ~ ~~ f ~;- Ma TPRUH ~ naer H3BecTH~e /3/ BHp8JKeHHe ,U.JJJI 

ITJIa3MOHHoM ,I01crrepcHH B CJIOHCTOti ITJIaSMe (3) ~o~pL =. 2:JtA- 1Q S 
8Ta )l;HcrrepCH.ll onaosnae r nporro.nsnue ROJIeCíamIR rrJIaSMM, ~TO naaoo

.nee npocro YBH,IJ;eTl> npa nucope OHCTeMIl xoopnanar (~x)~~)::: ('I.-, o) 
~ THITH~HX 3Hi~eHHM rrapaMeTpoB rrOJIyrrpoBo,nHI1KOBblX oBepxperneToK 
(cM•• HarrpHMep{I) G..A":>:/' I, ~TO sener R YCJIOBHlO q.o~<'" ~ 

"OTKY,n& ,U.JJJI ITJIaSMeHHOM ~aCTOTbl rrOJIY~aeM 

o 2. 1,"'" sh. ~c:J
CUpt cp)~) ::::. (ÚUpl, / l ) h..J ~ ,

c q, - c0.5 foi _ 1 

Ilepexoz K ,lJ..JIHHHOBOJIbHOBOMY rrpe,ne.ny ~'/~ c::.,z d ,naeT/9/ 

1"."\ 2.. () 2. . 1." 
l.{/f\'= J L p L. S, h. ~ 1 ( 4a) 

r.n;e 
eCTbJip~ =- 45[. (n. /J ) eL/rn E 
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OÓ~Hafl TpeXMepHafl nnaSMeHHaH ~aCTOTa.OÓpaSOBaHHaflMS Cpe~eH OÓMeH

HOM nnOTHOCTM 8J1eRTpOHOB (n / d) , a {}- - yroJl MeJK,IJ,y HarrpaBJIeHI!IeM 

p~crrpOCTpaHeHHR BOAH M OCbro ~ 

sínL4 x: ~ '1-/ ( ~ 2 t p2-) • 

)leJlafl B (3)aHaJIllTH~eCRoe rrpO,IJ;OJUKeIme Q~ - i Q, rrOJIy~aeM HO

BYro BeTBb, ,IJ;JIH ROTOpOH cy~ecTBeHHH ~eRTH SarraS,IJ;HBaImH 

-, I.. 
2. (O 2/2) ~eJ 5in QJ ( )CO =: - J["..... ' 46Y p~ COCil Qd - cos pd 

,-1
'tlTO B ,IT..7Il{HHOBOJIHOBOM npenene ~,p L< d , cu.fE /c npa 
Cu r,;:: S2 ~ rre'peXO,IJ;MT B MSBeCTHoe Bl:lPaJKeHI!Ie ,IJ;JIH nonepexasx ROJIe6a

HHH IIJI:SMH /14/ . 
'2.. 0'2.. z. 2.

CJy =. JLpi- -+ Cp. I 
Blilna,n;eHHe 'tlJIeHa C~ ~ 2... KaR M MHOJmTeJIH sí It2.-O- , B (4). CBSl38BO c 
aHHSOTpOrrHlilM (.IJ:BYMepHlilM) ,IJ;Bll~eHHeM HOCHTeJleH. 

.!Wyroe COÓCTBeHHoe SHa'tleHPIe MaTpID.Ul ~ ,IJ;aeT 

Co s Fd - C OS QJ =. 2- DL [ oi /Li 1( soi n. (Q oi ) / Qd ) = 0_ 

~ O,IJ;MHO'tlHOrO CJIOH ~ = I o pacrrpocTpaHeHHH BOJIH HeJlb3R rOBopHTb, 

O,IJ;HaRO ,II;JIJl caepxpenerxa npa p, lic<..l- 1 rrOJIy"tlaeM 

f ev1../C2.. =. I:> 2.. +~2..
 
'"'- I 1
 

JVmHHOBOJIHOBWt rrpenea .p, Q t:,J. d - OffilCllBaeT H8 BOSJl11leB

H08 S8pa,IJ;OM cBo60,IJ;HOe pacrrpOCTpaHeHHe CBaTa 

E. ~'t..ic2. .=. P 2.+ ,. 2

C nOJIHPH8anHe~ 8J18RTpH'tleCKOrO rroJIR B llJIOq~OCTH CJlOR , rr8pne~KYJlRp-


HO~ R ~
 

MarHeTOllJla8MOH. EcJIR y'tleCTb ~opeBneBCKyD C~ R TpeHHe B 

;ypaBH8mm lIDJOTOHa ' 

~ m. Ú :: (F + u y. ~ / c) - rn U"/T • 

,1J.JI.Il (x} d- ) 6JIORS n rrOJIy'tlaeM 

n=-Ã.1eu [5(,dc - (()ecYõ-Jj{SZ1.- CUc2. ) .' (5) 

'r,IJ;e' 52:=. co + i li. , 

do -=~[b ~,1 ' d~ :: [t -;J - MaTp~lil llayJIH 

-", - i 
:. I 

ú.)c. = e I:S t / 111 C - IJ;lU\JIOTpOHIIaH ~aCTOTa , 

~ - BpeMH pacceHHHH 8JIeKTpOHOB Ha rrpHMeCRX. 

~R pacrrpOCTpaHeRllR BOJIH H~OÓXO,IJ;llMO YCJIOBHe 4J,L ~/ I,H,rrpeHeó

peras aaryxaaaea, OrpaRll~MCR B ,n;aJIbHefurreM CJIy~aeM r-i =o. 
BÓJIllSH UHKJIOTpOHHO~ ~aCTOTH, rrOJI@raR B ~CJlHTeJIe (5) S2~ú)c 

MarHeTOTIJIa3MOHHYID ~HcnepcRro MO~O BHpa3HTb 'tl8pé3 COÓCTB8HHue 

3Ha~eHIDI 11 <1 
_ -tf'l:!~[((/i~o2. -'1) ! [(Q2./~~)2 6 (Q2./~~) 1J /2 

MaTpllUH - F§ (do t- a'.j. ) 

2:n:. S eu ~ 
C() 2.._M cv2. J"t-:t - 1 . 

c . ~ 

)J,Jm C(~ 'l. »> 'to COóCTBeHHoe 3Hq~eHHe j4.+~~2./~o» I 

,n;aeT HSBecTHYID MarHeTOTIJIa3MOHHYID ,n;Hcrrepcnro 110/,/11/ . 
1'..... "2.. _ 2.. 2 
"V'mpL- - (Ue. -r C{)pl- • 

B rrpOTHBOrrOJlOJKHOM npeneze- ti L~ ~ o ,KOr,n;a QY101 
~ -I H JA-i =1:!:Jl , 

pacupocrpaaeaze BOJIH CHOBa BO:3MO}mO, Y'tlHT~aH 'tlTO aHaJIRTH1leC

xce npononxenae (rrpa G( -7 - i Q ) S /Q peansno , 3TH 

MO,n;H'OIIHCHBaIDT paCrrpOCTpaHeHHe CBeTa B MarHHToaKTHBHOM aHHSOTporrHOM 

nnaSMe 

02.= eu/o -JVl± cu'; (P, Q~ eu.JT / c) ~ wc.?. - J4- i S2p; . 

3Ta llJoPMYJIa 'noJIJ"leHa B rrpHÓJlIDKeRllH 52f~ LL CUC • 

B03BpaI.QaHCb CHOBaK YCJIOBIDIM 'to L~ ~, rroJIY~aeM ~3 ztpyroro 
cOócTBeHHoro SHa~eHIDI .J"l- ~ I orracanze aHOMamm: Jn!KJI0TpOHHHX 

BOJlH ,n;a.JKe ,n;JIR OT,n;eJThHOro CJIOR S = I 

eu-~c. ~ J"CS (6) 
4)c. tA 

npa . q,ll.. rv- I. TaKyIO aHOMaJilIJO, KaI{ :vI séWJeKTI1 saga~BaRllR ,IJ;.JllI 

,IJ;HcrrepcIm TIJIaSMoHa',IJ;JIR TOHROif MeTa.JI.Jrn~eCROH ITJI8CTMHKJl6 , 

2.cu 2. _ 2~11e. <Q 
ri- - Inf .J 

lIOUO Ha6J1JQ1l;aTb TOJlbRO ,IJ;JIR ,n;OCTaTO'tlHO BHCOI<IU nnornocreã n: ,,JJ.JIH
 

ROTOpHX napaaerp A '> > 2 5t I ~ MeHbllle pasaepoa ocpasna..
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.' 
feHBROH. ~ HHBepcHHX cnoeB c BHCOROI nO~B3HOCTbD B o6Hac

TH lJaCTOT T-1~,ev~' CVt. as (5) no.rrylJaeM 

n=- -.li -1 (Ct)/eu~) cYd - (7) 

B CHJIY OomeH 3aBHCHMOCTH Me~ n H TeH30pOM rrpOBO~OCTH cr 
n= í wa / C 2. 't(8) 

apMHTOB TeH30p (7) OTIHC~aeT Oe3~ccHnaTHBHHH awweRT Xo~a c J 
d. - A-1 C 2./C<.J. := l1ec.X;} - c. B~ 

aW>eItT jlo~ ItnliTUIDIra/I 2/ nOMHMO RBaHTOBaID:UI a'x~ OTRpI:maeT B03
MOXHOCTb npHMeHeHHH aTOM HH3ROlJaCTOTHoM aCHMTITOTHKK BTInOTb ~O HY
JIeBo1t lJaCTO;rU. CoOCTBeHHHe 3HalJemm j"t-f,2. = t i a. I~o MaTplII.Ul 
p~ &;j- ~aIOT,IJ)IJI re.JJ:HROHHOro 

. CJ,oA (' ("i) _ tJ,o (co5 QJ - Cos p dJ 
t<J/Wc. = --- 2/ U - z.- A-i sin ~:;1

2. :n: 4UI- .L.I. 

.IJM Cf <.~ 'J.ó ,.. c.l nOJIYlJaeJ I 

~_A $i/t.2.~ 
w'- - m:: .J 2 J 

lJTO B ~HOBOJIHOBOM npe~eJIe nepeXO~T B H3BecTHU1t pe3YJIDTaT ,IJ)IJI 

re~KoHHoft ~CnepCHH 

ev:::. CUc. (C ~ 2. / .5Gp~ ) _ (9) I 

rrPiCy.TCTBHe B (9) ~OIIOJIHHTeJIbHOrO MHOJmTeJIfI I ('os.,,-1 no cpaBHeHHRJ 
c I~/ CHOBa RBJIHeTCR CJIe~CTBReM aHH30TpoITHH cBepxpemeTKH. 

HHTepca66sanTIna3MoH. B CJIOHCTO~ cTpYKTYpe Ey~eM ClJHTaTb
 
~ ~cnepcRH HHTepca66a~ lIJIa3MOHa ~ e~oro CJIOR B3BecTBa/I5/
 
tV~.. (1-) 11 DTepeCOB8TLCJlTOJILKO ~KTO" 8JleKTpO
MarHHTHoro B3aHMO~eAcTBRH ..e~ CJIOHMR.
 

B nepeynpoaemroã Mo~eJm oCUHJIJIJITopa B t aanpasneaaa /16/ 
ypaBHeHHe 

• '2.111. U c =. - m CVo 4 ~ -+ <t f!, 
~aeT 

fJ o ~ '2.. ,O) ( A- ")n=- ( ~ ~ r - C02.-4-bf t01.J 

rzte Ç~1 - CMa OCIUiJT)IJITopa DTepca669HJt -nepexona • rrO~CTaHOBRa B 'I' 
ceKyJIHPHoe ypaBHeHHe (I) ,IJ;aeT 

.. '1. ,1. f' Cil:- Q 1./ Q 1. (IDa) J}CU = CUo i ~ -roi --r-" r .J 

lJTO rrpH aHaJIHTHlJeCROM rrpo~o~eHHH nepeXO~T B 

2. 2. " '2... 2 ..... 2)CU = 4)01 -t 1'01 CU r 't /(- Q • (IDo) 

,1J.:Jm 3JIeRTpOCTaTHlJeCROrO c.rrylJaR ~ o L< .~ npa rrpaRTHlJeCIGI na
paJIJIeJIbHUX CJIORX pacnpocrpaaegaa mlTepca66aM IIJIa3MOHa p..::.<. i B03
HHRaeT M8RCHMa.JIóHOe cMemeHHe/I 6, 17/ . 

4J '1. =·4)o~ ( ~) +5tp~ +01. (IOc) 

BeTBb c cYmecTBeHHHM 3arra3~BaHHeM (106) ·OIIHCHBaeT rHop~3a
UHR CBeTa c ~rrOJIbHHMR 3~eRTpOHHHMH nepeXo~aMH. 

MoneJIb CJIOHCTOro MeT~a • 
rrepexo~ R KnaCCHlJeCROH MexaHHRe/I 8/ ~ aTM~ nOrrepelJHHX no OT

HOmeHHRJ R CJIORM HHTepca60ann ROJIeOaHHH a~eRTpoHOB ocymecTBJlffeTCH, 
Rorna SanOJIHeHO 60JIbmoe ROJIHlJeCTBO COCTOHHHH B MO~eJIH 6eCROHelJHOH 
nOTe~aJIDHOH HMH illHpHHH L , rro~x~eH ~ OIIHCaHRff cBepxpemei
:Em (; ~ -A- s - (-A LG~ ) As ' 2~ KaR H He~aBHO oOcYJK,IJ;aeMoií 
MO~eJIH C~OHCToro ~a~eRTPMKa/l9/. Eax czencraae KYJIOHOBCRoro OTTaJI
KHBaHHH Me~ a~eRTpoHaMH rrpH rrepexo~e R KJIaCCHlJeCROH MexaHHRe OC
TaeTCR TOJIbRO O~H aJIeKTpOHHHH rrepexon rrpH IIJIa3MeHHOH lJaCTOTe aTOH 
TORROH MeTaJIJIHlJeCRO~ nJIaCTHHKH 

01. ::. 4~ (ntL)e2.
 
a.lLJ pl. t11. f
 
aJI9RTpOU8rHHTHHe cBOHcT~a T~OH CJIOHCTOH CMCTeMH BrrepBHe HCCJIe~OBa

-.mrC:D T8IOf0.. 11 I'Jm36ypro../ 20 • 
.IJM rrOJIfIpH3anHoHHorO onepaTopa 

rr -= _.l1· 1 C<J2. [~~ ~J _Ai rf~ :J (11) 
4.> 2.-SG 2. "O l' L~ o o 

pl. 
H30TporrHOCTb ,wmHHOBOJIHOBOií nacnepoaz BoCCTaHaBJIKBa9Tc.a: IIpE c:J =L 
.5G l.=SZ p L,. • KaR H ,IJ;OJIXHO OHTb xorna CIIJIOIlIHOH MeT~ 3alIOJIMeT p 
Bce npoCTpaHCTBO. HyxHO nO~lJepKHyTb,O~HaRO.lJTO COOTHOllIeHHe (lI) 
CrrpaBe,nJIHBO, noza L HaMHOrO MeHbille TOJIIIU:l:HH CKHH-CJIOR H B (:XI 'a-) 
'OJIORa n YlJaCTBYIOT ace HeaRpaHHpoBaHHHB aJIeRTpoHH CJIOeB TOJIIItHHH L • 

3.06cyJItUeHHe 

SJIeRTpOCTaTHlJeCKHe MO~.RaR IIJIa3MOHU TaR H .Mars9Tonna3MOHH, 
MO~HO rrOJIY~Tb M3 60JIee rrpocToro ypaBHeHHH 

f -~o noo == 1 , V:o :::. (1 ~ / Q ) S " 
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OTK.7lm\ .n;BYMeplIOlií rrJIOTHOCTli sapana na ~1YI\.Tya.wm norennaana M npyrne 
I\.orvlIIOHeHThI n 7 BXO,n;Hll.\MO B COOTHOlIleHIDI 

f =- noo Cf -' p =- noi -/I i ,( j /c)k ==- n~ o Cf ; (k =: 1, 2,3 • 

HaXo.n;MTCH c rrOMOmhIO OÓmliX YCJIOBMR rrorrepe~HOCTli rrOJIHpliSaIJ;lioHHoro orre
paTopa/21/ , 

nco "-:: - ~i ník. t~ /(f.()/c)2. , 17"i = ~ k fi Iti /rcv/c).J 
(12) 

=- n~i i. / (ca/c )n~o I. 

( ,IJ;JIH .n;BYMepHoro ,n;BIDK8HIDI 8JIeRTpOHOB ;, ~ =: 1,2). 
Hanpzuep , WeHoIlfeHOJIOrH"tleCXID1 Y"tIeT COnpoTHBJIeHHH no cP0pIIfYJIe JI.py_ 
.n;e 

cf == (nn~ 
2 't") / (1 -r i / (() 1:) , 

COrJIaCHO (~),,n;aeT 

n ==- nel. (~)/( 1 + i /úJL:)
00 m c.c,z. .. 

Y.n;OÓCTBO RaJIHÓpOBRM 0/ =O ,IJ;JIH HepexaTMBliCTCIG1X TBep,n;OTeJIhHhIX 
sa.n;a~ COCTOMT B O.n;HOTliTlHOCTM B~CJIeHMH RaR 8JIeRTpOCTaTli~eOI{RX MO.n; , 
TaR li MO.n; Tlirra reJIHROHOB, .n;~ ROTOphIX 8~eRThI aanaa.n;UBaHHH oymeoTBeH
HH. IIoJIY~eHMe "aanaamraamrax'' rrOJIJIpMTOHOB ~o -: ~ o rrOMOIl~hIO aaana
TlilIeCRoro npoztoaxenaa "npocrpanomeaaoro" peJIrn:Ma ~o >t rrOJIeSHO 
B M8TO.n;H~eCROM OTHOlIleHMM. 

• lIJm ROMÓliHaIJ;MOHHOH crr8RTpOCROmm: pacceaana CBeTa ÓOJIDlillIe wa-
SOBhIe CROpOCTli B llJIOCROCTM CJIOeB lV/~ ~C rrOJIYlIaIOTCH rrpM rreprreH
~RYJIHpHOM na.n;eHMM CBeTa, Ror.n;a rrpaRTli~eCRH HYJIeBO~ rrepe,n;aHHhIR liM
rryJIhC ~ óy,n;eT CpaBHMMHM c MaJIOH ~aCTOTOn B03óy~~aeMoro rrOJIHpliTO-
Ha. HaBepHo,MSMepeHMe aHOMaJIlili UHKnOTpOHHOro peSOHaHca (6) MO~HO ocy
meCTBMTh Ha YCTaHoBRax,rr~OÓHhIx McrrOJIh30BaHHHM He,n;aBHO .n;JIH HaÓJIro,n;eHRH 
cJIaóoH JIORaJIH3au;KH cBeTa 22/, B reoMeTpliH paCCeHHMH Hasa,n; (CM. pliC.). 
Yro~ OTRJIOHeHRfl pacceHHHoro CBeTa OT 1800 ,n;o~eH ÓhITh Ma~oro rropH.n;
xa Cü~ / À , rne l:i. - p'esOHaHCHaH lIaCTOTa Ú ê"l rl.5 ,cpaBllliMaH c 
lIaCTOTOH sarrpemeHHoH 30HU723/ . 

IIpH Hcrro~h30BaHKH'rpeHTliHr-TeXHliRli, Ror.n;a BOJIHOBott BeRTop rro
JIRPMToHa WliRcMpyeTcH paccToRHHeM Me~ Óopos,n;aMM , a Ha rpaHli~On 

noaepxaocra cnepxpeure-ncr (cM.WlIr.) <j, = 2:JL / e:t, , .n,JlJI aac
~eHHH a~eRToB 3arras,n;hIBaHMH Heoóxo~MO rro,n;oópaTh Óo~ee BhICOIG1e 
~acTo'ThI snenmero 8JIeRTpOMarHliTHoro rrOJIH, cpaBH8HH8 t5 2CJl: C'/ ~ 

naxe Ó8S rpeftTHHr-T8XHHKH Ha6~.n;8HHe a~KT9B sarras.n;HBaHHH 
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IIpH ~ o'"? '1t B03MOJltHO óJIa.ro.n;apg: llepeHROBcKoMy li3JIY~eHHIO xepes .rpa
HH"tIHYIO (:x,C1 ) rrosepxaocrs cnepxpemeesa, aHa~OrH"tIHO HSJIYlleHHIO aKYc
TH-qeCKHX BO~ ,1tByMepHHM llJIa3MOHOM. 

no CIIIX rrop,rro-BH.n;llMoMy,He 06C~B~BCh B ~TepaType rH6pH.n;ll3aIJ;RH 
CBeTa c OT.n;eJIDHHMH rrOARpllTOHaMH T~rra liHTepca66a~ rrJIa.3MOHa M MarHe
TonnaSMOHa, a Ta~e li peABTBBBCTCKHe aHOM~li UMRJIOTpOHHoro pe30HaH.i 
ca	 npa .n;~Hax BOJIH rropamca 
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I/ 9RCrrepHMeHTaJIDHHe Tpy.n;HOCTH Haó~~eHHH H8KoTOpax YRa3aHHHX aw

I. 

weRToB 3arraS.n;HBaHHH 6y,n;yT Toro RB xapaKTepa,KaR H H3BeCTHHe aHQ~ 

rrOBepXHOCTHHX rrOJI.fIPH'IOHOB B MeTaJIJIe npa ~ ..... ,21'''' /-{i C /24/. 
nOTIOJIlDITeJIDHll8 HCCJl8.n;OBaHIDI, rro-BH,IUiMOMY,CT9HT - rrpoBecTH K,IJ;JI.H 

HHTepcaó6a~ nna3MOHa (10). B YC~OBHHX Haó~eHHH a~cTHllecRoro 
nnasMoHa/I cnsar 'V -CVD-i , , ecrecmeuaoj npeneõpexax, o.n;HaKO,eC~ 
CBeT nanaer aa cBepxpemeTRy c rpaHH"tffioit rrOBepXHOCThIO ('XI~.) napaa
~e~HO nnOCKOcTH c~oeB,MOEHO Ha6~aTh 60JIhillHe CMemeHIDI -qaCTOTH HH
T8pC8668~]masMoHa BnnOTh.n;o (IOc ) . B 8TOn reOMeTpRH Óy,n;yT Ha6HIO
.n;aThCff TpK,MaRCHMYMa Ha ~CTOTHO~ saBHCHMOCTH ROM6nH~oHHoro pacce-

SIHH.R:, IJle.'l'~PJ'elfti~ K~ i"~"T»ooTaft"ieo~", 40 a , "sanasns
nannaa" ,(10 ) MO,Itll II ().IOiO~C'J;·lrtIHHé nepexo.n;JI7 c CU =.. ""O" 

ABTOp 6JIarO~ap8H A.C.lliYMQBCKOMY sa rro~eSHHe 06c~eHEH. 
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MamoHOB T.M. PJ7-87-622
 
3cP)eltTlll aanasnsmaaaa B uOJIYIIPOBOWIHKOBIlIX
 
CBepxpemeTKax
 

PacCMoTp~Ha ARCDepCHH UOngpHTOHOB B DOnynpOBOAHHKOBIlIX 
CBepxpemeTltax, COAepIaJItUX CBo60,qHhle KBa3lfABYMep~ ROCU
TeJlH TOEa. B paMKax ~oro paCCMOTpeBHJI paccquTaHh1 Ka.K 

H3BeCTHYe sneKTpOCTaTHQeCKHe MO,qw nnaSMOHOB H MarHeTounas
MOHOB, TaIt H MOp;hl THUa reJIHKOHOB, AJUI KOTOpLIX SanaSAbIBa.HHe 
9DeKTpOMB.rHHTHOrO DODJI CYDteCTBeBHo. KpaTKO 06c~amTCJI 

ycnOBHH SKCUepBMeHTaJIlaHOrO Ha6moAeHHH HOBLIX BeTBeA D()JIJI
PHTOHHOrO CUeKTpa. 

Pa60Ta BHDOnaeHa B lla60paTOpHH TeOpeT,HqeCKOA ~SHKH 

OHSIH. 

Doeu:DBBI 06'J.eJgmeBIIOI'O ~crmyraJUlepn.a:. BCCJIeJlOBaBllií-. ,lbr6aa 1987 

IIepeBoA aBTOpa 

Mishonov T.M. • PJ7-87-622 
Ret~rdaif~~'Effects in Semiconductor Superlattices . 

Polarization dispersion in semiconductor superlattices 
contain free two-dimensional·charge currents is found. In 

" the framewórk of general consideration as known electro
static pl~sma mede plasmons and magnetoplasmons as well 
as medes of types of helikons are obtàined for which 
the retardation is essential. The experiment~l conditions 
are considered fo~ observing new branches of polariton 
spectrum. 

Tbe iuvestigation bas been performed at the Laboratory 
of Tbeoretical Pbysics~ JINR. 
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