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I. BBe,n;etme 

~YMepHH~ nna3MOH eCTb xopomo HccnenoBaHHOe B036~eHHe KBa3H

~yMepHHX 3~eKTpoHOB Ha rrOBepXHOCTM ~oro re~ B HHBepCHOM KaHa-

JIe Si MD5FET KJm B 6~.A-s'" (-A-Lqc})..4~ rerepocrpyxeypax 
(ca. Od3opl'r/). U8JffiID HaCTO.ffil.(e! pa60Tl:I aBJI.HSTC.fi I1ICCJIS,n,o-' 

MIme WoHOHHoro RaHaJIa pacnaaa .ztBYMepHoro IIJIa3MOHa npa lJ8CToTax 60JIBe 

HH3RHX no cpaB~eHRD c qaCTOTaMH DnT~eCKHX ~HOHOB KPHCT~eCKO! 

12~me'l'KH GUL O • CUro • HeCMOTpsI aa TO. q'I'0 MJI oasoro IlJIa3MOHHOro 

'3aTYXSmm .n;oMIlIHHpyeT pacceaaae aa ·npRMeCRX. 3TOT npouecc .MOlteT DIta
3aTbCH Ba!tHHM B TaKO~ TenfH1IeCKOA aanase • IaiK TP8HC<lxJPMBJn!H 8JIeK

Tp<>mI'HHTHoro noJ.IJI B 8BYK B ~eKO! IDí~paxpaCHoi! 06JIa.CTB F} R. 
2. MO.JteJIb 

.lVIJI Bcc~e.n:OBaHHSI Ra'tleCTBeHHO! npapons :$PeKTa OrpmiR'tllIMCSI npoc
TelmeA B03MOXHOA MO,IJ,eJIbD Q~Q! TO~Ko.3anaHHeHHOA ROBep~07THOj30

HH.	 -Ha pRC. I I10KaSaHa ,reTepecTpYKTypa 'rima o6cyç;aeMoA B" 2 • 

PRc.!. , 

(AIGalAs 

TpaHC~PMaURR 3JIeK

TpomI'lfHTHOrO nOM 

'B 3BYK rrpa IIOMOum 

reTepocTPYKTYPhl. 

MKKpoBO~1HOBOe rro
JIe f ~ nOJIY'laeT 

m.myJIbC O'T J\L. 
rpeaTKHra H B03

6~aeT ~a3MOH. 

KOTOpIDt H3JIytI.aeT 

WoHOH. 

3JIOItTpOHN roanoro CJ10ít Ciol As .n.BIDKYTCR npOICTjPtQOICH onoõomro D naoc

1lO0TII IlHToPl>o~oa (:x.,j) • a B '" - HBllJllll\1IAIIIlII 0r. JlOIUWlAOMIIH B,"~" 

1....

nOTeHIUfaJIbHOM oapsepe 3 RO'1'QPHH OOJIee YSK030irnHi1. ~eM.(1J ~ 6 q) As· 
B Mo,neJm rmOCKHX SDH I / 3JIeKTpoHHaR: BOJIHOBaR WYHKUIDI ~aeTC.R: BHpaJltEnm

eM 

'l' qo{l-)=- ( 2 j J j1 / 2. sín' (\Jt~/d) o e s « d. {I) 

.IT.mr <>61I{H0CT1I ,naJIbHeihImx paCCMO'fpeRd 6y,neM C1:IH'1'aTb, llTO HMe8M no,]i III 
liWt Ha60p Wy~ <pl'J, ~ OImCIm3.Illq:RX KaK j>aSJIH~He Bo-s6YJtmeHHH8 

COCTo.mmH ~OH R3 pMC. r. TaK 1iI ,n;pynre CJIOK B e~e .onepxpemerza, 
~CTOTHaSI a3BHCHMOCT:D npOBO~CT~ HHBepCHoro CJIba,n;oc~aTO'tIHó 

xopomo onacasaerca rpoPl\\YJIO~ ;1lpy.ue 4/ 

d n·e2.~ / ( 1- ~W1::),	 (2)
n'l.

r,ne 

e - 3ap,a-,n 3JIeKTpoHa t Ii: ,... '1D!CJIO 3JIeRTpOHOB na -8.n;mnruy IlJIoma.mt t. 

t - cReHOM8aooorfieCKoe -:apeMa lIW3HH ,m- ~SKTKBHaH a.,reKTpÓHHaJI Mac

oaj rn~~, = O.D7~W - tmcToia. " 

RpoMe KYJIOHOBOKOTO B3amJ10;xeftcTBIDI M8"OCf 3JIHKTpoHaMH (5y;l;eMYlIH

'THBáT$ H'RX B3~,n;aftcTBie c KPHcTannH~eCKOA pem~TRoA B Mo,ne~ ~e-

Jie IJPB n9l«>IIU! ~R0'4eHOJIOnrqeC~9Ji'O .n:eeIJopMarnrOHHOrO 'noTeH1I#!aJIa 

(CM• ."Há1IPRMeP. / ?,,ItJISI 9.ueRT~oij-3JIeR'1'POHHo'ro .B3élliMO.ueitC'l'mDI, HMeeM 

lJ -::;-(4-lcel./t)lk2. - 4~y[ k~{cultJ)'1. -	 io] (3) '.cu, tt	 (T ..'	 .J 

r,n;e 

é -,I(K8JIeR'rpneCRaJI KOHCTaH'!'a,. npaKTlI~eCKlI O.n;mI8RQBaR: )I)IH ti~ As lf 

(A-f., &~) As t ~ k - nepe;xaHH:bfA TpeXMepHHft HMlIYJIbC; k=-l !ex.) 
':11 ki!-) ~ U - CKOPOCTl> 3ByRa. g. - KOHCTaHTa CBR:3H-. 

IIo no~ BeJIlRHH.li KOHCTaH'1'a ~, BHpaJ!a8TCH xepea ,IJ,e<PoPm:qH

OHH1rlt IIOTeHInIM [1J,J II IIJIOTliOCTl> kpaCTaJIJIK'tIeCKolt pemerxa : 

~ "- ~41pU>~ 
B Roo:wuma'l'HOM l'IpeJ{CTaBJIemm 'L'= íX/~J ~J, 11 B CTa~eCK9M npenene 
cu =o npJJ1CIaeltl 

U(l) ~, {e 2/t -!.. ;..~ l: t ~ .~~ áCl:).·· , 
B EHlJI lI'eoPHH d: tIapàl.feT}7113ye1 .ROHtaR'1'Hoe npRTSDteIme Me1tJIY 8JIeR'l'pOHa

MH, BH3BaHH08 06MeH'OM mIPTYaJIDBOro ~>HOHa. 

B CTaH.n8pTHOM ,D;RaJIeRTPR1IeCROM «K>PM8Jm3Mé .zurcnepmm lIJIa3MOH8 

cu L, ( yJ eCT:D ,pemeHBe Y~HeHmlp
r.« 2. c.q) _ 2.x.rte~ L
 
"'VpL. r - m e 1ft, (4)
 

-----..._-
io."cnh,.d~~H~}3.,RHCrtttyi , 
~~~;'~;jJ e~rseJaaluml 

r:· !~~ nr_I.~>"~UA. 



I,. 

rne 

~YvJ~ - MaTpH~He 8~eMeHTH B3aHMO,I(e~CTBRH KBa3~YMepHH~ S~eRTpOHOB, 
nWJ~ - rrO~H3annOHHHH OrrepaTOp; OTRrrHR ,I(BYMepHOfi 3~eRTpOHHOa ~OT

HOCTE: ~ n..CUJ ~ na MaJllie \PJIYKTYaIUm: nOTeHIJ;li!a.JIa
 

~ Cf CYJ t) ==- SCfeu, 'l- e:x p ( - i cut -+ ~ P),"to \ 
'lt= (1:x.'1j)- ,I(BYMepHI:tll: BO~HOBOtt BeKTOp, . F::::: (;x):'}) • 

3aTYxafllifl BOM B03IlliRaeT KaR lI3 a,I(COp6IU10HHO:ft tIBCTM rrOJIHpR3amr /I 'r 
onaoro orreparopa 11 , TaR FI lI3 MHBMo:ft .n;o6aBKH R B3alIMO.n;e:ttC:::TBID<J y , 
Ytrn:THBaHllletf M3.Jly'tieIme 3BYRa R YXO,I( 3Tott <PoiIOHHoft saeprna B 06'beM 
oõpaana, ~OHOHHoe saryxaaae IIOJIY~ mmeJIeHHeM rrpOnOPIniOHa.JffiHott {gJ 2 

traCTH HS 1111. CUpi • ' d 

rrOc~e~OBaTe~:bHO B c~e~IDmHx pa3,I(~ax paCCMOTpKM MaTp~He 8~e
MeHTli B3aHMO,I(eftcTBRfl, rrORHPH3aqHOH~ onepaTOp lI,aHaxK3HpyR nna3MOH
HyIO ,DJorcnepcmo, Haln;eM HHTeHCImHOCT:b epOHOHHoro R3JIY'tiemm. 

3. MaTpR'tllil:le 3~eMeHTH B3aMMo,yeHcTBHH 

Iloza Be~'tilllia UW J k. ' orrpe.zteJ1JIeMa~ rI>opr"'Y~o:tt (3) , npe.n;cTaBJI.HeT 
co6o:tt TpeXMepHHtt rrponaraTop; ~ B~CJIeHHR MaTpH'tiHHX 3~eMeHTOB KBa
3~BYMepHHx a~eRTpoHoB l' Heo6xo)l;HMO nepeHTH B Koop~aTHoe rrpe.n;
CTaB~eHHe no OTHomeHHID R ROOp~aTe ~ • llepBOHa'ti~HO B~CXKM MaT
pxrnme 3~eMeHTl:l B3~o.n;e:ttCTBmr W(t) JI:BYX .ItBYMepHHX 8~eRTpoHOB, .n;BH

JiCYIqHXCR B IIJIOCKOCTJIX , napaJIJIe~Hl:lX Irn~epq)eficy (CM.pIIc.2). 

(AI Go)As(AI Go)As 

&c.2. 
f· CxeMa'mlJeCROe npe,It

CTa~eHme pac~Ta MaT
pRllHoro 8JIeMeHTa B38

Zl d EMo.neicTBmi. 

4. 

3.n;eCL ~ - paCCTOHHHe Me~y nnOCROCTfl~m. n~ee , c nOMOmLID BO~HÓ-
BhlX !IJYHKI:l;lIÍt Cfn, (l) MOJKHO HaWrM MaTpH~l:le 9~eMeHTl:l, yqaCTBymme B 
)l;HcrrepcMoHHOM ypaBHeHHM (4)~ 

'Vtntl,J ij-=- 5'fn~( ~l..) ~:(i-2) W(ll.-l1) Cfi (l1) ~. (.cf) J ~ 1 J:c2.. 
aTa !IJoPMY~a, ROTopaa rrpHBe~eHa ~ H~TpaTHBHl:lX ue~eR, nORa3HBaeT, 
"!TO B MaTpH'tiRUX 3~eMeHTax y~acTBYIDT 4 a~eKTpOHHl:lX COCTOHHKff. B HallieH 
'tiepecqyp ynpomeHHo~ Mo.n;e~ cymecTBeHeH TOAhKO )l;Har0Ha~:bHl:lM ~eH 

i =á z: 111 ~ ri, ={} c CfoL'i;.} H3 (I). KoHetIHO, li[ cooTBeTcTBYIll!laff MaT
parta B ypaaaeaaa (4) HMe8T pa3HoMepHOCT:b I J< I. 

3~eMeHTapHoe HHTerpnpoBaRRe ~aeT . 

W(~) =-(Lm:e'lt) e -'f,IC'I$ - éJ[Ó(CH-1 2. e - QIlol / Q ] • 
0 

3,I(ec:b Q.==-(~2.-~}-ío/:2.1-o=ev/u ,~;x. = b~ ,~~ =: 4~ . 
Ma~ MHHMaff .n;oÓaBRa io B WoHOHHOM nponaraTope (3) o.n;H03Ha~o orrpe
.n;eJI.A:eT aH8JmT'H"tieCROe nponoaseaae B c.nyqae, xorna {pa30BaR CROpOCTL 
W1t npeasaaer CIWPOCT:b 3BYKa u: 

i'I . Q"""' ar- ( 'J.. 2. "/2..
~ ~ - 2. J :=. ~o - I1 ) 

TIpl'I cu>~ ti B3aKMo.n;e:ttCTBMe W(~) , T. e. aMll.7IMTy.n;a a~eRTpoH-<Ix>HOH

HOro pacceRRRR, rrOJIY'tiaeT MHHMYID ~OÓaBKy. rrepexo~ M3' CTaTH~ecRoro Wü
HOHHoro npnT~eHHR R H3~~eHHD npo.n;o~Hl:lX aKyCTl'I'tieCRH~.epOHOHOB (CM. 
pRc.I) 

- QI2-1 i ~ l:2-1e ---7 e 
aHanOrH'tieH nepexo.n:y l'I3 CTaTH~eCKoro Ky~OHOBCKOro nOM K ~epeHROBCKO
MY H3JIY~eHHID CBepXCBeTOBoro RCTO'tiHKRa B a~eKTPO)l;RHaMHK8. OROH'tiaTe~

HO ~ MaTpH'tiHHX 9~eMeHToB HaXO~M: 

V:m.it(2:J1l!E1)X"",,~ - d~~m,ítí($~ fq) J.n",-,i/-í ã) J ~ 
r (5) 

denn-.,{ j -== J<fn (2;-) c.p~ (1:) cri (t) CfJ (l ) cl ~ , 

'Y _ S -~ I i!1- r.l..\ . 
,A/n.mJij - rrt (l.z.)l{Jrn (lL)e cri (Z;1) CfJ (l.2.) 01 Í!,J r.z.,.. 
MaTp~e a~eMeHTH KY~OHOBCKoro BSaKMO.n;e~CTBHH (nepBHtt ~eH B (5» 
~CKyTHpoBanHC:b MHOrOKpaTHO B TeopHH paSHl:lX TanOB nOnHPRTOHOB B no

5 



JIYrrpOBo.n;IDmOBb1x. csepxpemerxax (eM., HanplIMep(6/ II mITlIpOBamIYIO TaM 
JlliTepaTYPY). Bo H368JKa.HH:e .n;JIlIHHhIX B01paJKeHHIt B .n;aJThHefuneM cnezaea He
KOTop01e yrrpomamme rrpenrroaoxenaa • .IL.r.r.fi soex MlIKpOCTPYKTyp nepaon 
rpeItTlIHra ( b ) 3Ha~TeJIDHO npeBHlliaeT TOJIIItHHY lIHBepCHoro CJIO.fi,lI ~ 
KYJIOHOBCKoro WaPMWaKTopa MOJKHO orpaHH~TnC.fi ~HOBOJIHOBO~ aCRMilTO-
THKOft fijooJOO (~)~1 J 1,-d-!< 1 . ,IJjr.fi ,JJ;BYMepHhIX TIJIa3MOHOB 'tlliCJIO 
Maxa t1a. =- CU/ ~u 7'7 I H Q ~ q,o::::' coiu • II~lI HH3~X lIaCTOTaX 
'to d L..<" I; pasyeeerca , II .n;JIJI WOHoHHo'ro cI>oP1'J1WaRTOpa BaTOM CJIY1Iae 
HMeeM~(-í~oJzI. IIocJIe.n;Hee HepaBeHCTBO He Bcer.n;a BHnOJIHeHO. ITpH 
;lph.. =- 2m; U/co =. d , xorna ,umma BOJIHhI 1I3JIY1IeHHOrO qJoHoHa cpas-

IillMa c TOJIIItHHOn cnO.fi, .n;ecTpYKTllBHaJI HHTepwepe~ pa3H~x Y1IaCTKOB 
na rJIy6lIHe aanopcnoro CJIO.fi YMeHbUIaeT aMllJlliry.IJY qJOHOHHOro ll3JIY'tIeHRH .. 

ITpH c.n;eJIaHHHX npe.n;:rrOJIO]KeHH.fiX .n;JI.fi o~eHRH no n0P.fi,JJ;K.Y BeJlli'tIHHH llH
TeHCllBHOCTH W0HoHHoro H3JIy1IeHH.fi B ,uHcnepcHoHHoM ypaBHeHlllI (4) 6y.n;eM 
HCnOJIb30BaTb Bb1PaJKe}rne 

V~ (2'Jre2./f.)/~ - i} (4J/Ll). (6) 

PaCCMOTplIM Tenepn OTKJIHK HHBepCHoro CJIO.fi Ha 9JIeKTpH1IeCKHe noJI.fl, 
napaITJIe~HUe HHTepclJeftcy. 

4. TIOJI.fiQll30BaHHHtt orrepaTop - ~oPMY~a nulAe
 
!nH OTKJIHKa ,JJ;BYMepHOa 9JIeKTpoHHott TIJIOTHOCTH
 

~n. CJJ t) =: rLcu}" exp i (~.P - eu t) 
'rrpH M~ OC~~ 3JIeKTpOCTaTRqeCKOrO nOTe~aHa 

~ <f (.PJ t: J = Cf 4J, 'J, e.x p i (~P - eu t )
 
COrJIaCHO orrpe.n;eJIeHHD (6) HMeeM
 

t'L'<J, 1t =-	 nC()Ji (e CfW 'f..).
1 

EcJIH B 38KOHe OMa 

j IV, 'f, :::. ())q) Ecu) 'l- ,
 
rne ri onpeneaeaa <PoPMYJIoft (2), BHpa3HM 9JIeKTpH1IeCKOe nOJIe xepea
 
rp~eHT nOTeHUH8JIa
 

E'VJ t =. - i ~ Cf W J ~ 
K HCrrOJIn3yeM 3aROH COXpaHeHH.fi 3a~ 

'r, •Jtv, ~ = ev (et1..cvJ~) , 

6 

11: , 
,I
I	 TO rrOJIY'tIHM .n;pyroe BHpaJKeIDIe cI>OPMYJIH ,IWy.n;e: 

l n::::(I1..~l/niC{.l)/ (1+ i /4)'1::)	 (7)
M 

"I	 8TO B01pa~eHHe rrpe.n;CTaBJI.fieT co6oIt ~HHOBO~OBYIO 6bICTPYIO aCHMllTOTKKY 
I nOJI.fipH3a~OHHoro orrepaTopa. )f.rr.a npllMeHIDJIOCTH (7) HeoOXo,1U!Mo, 'tlTOOH 

.rr.mma BOJIHhI OWIa HaMHoro OOJInme M~JK,IT,y'tlaCTH'qHOrO páccroaaaa 
11;')
I	 2~//I » n -1/2. • KpoMe Toro, HeoOxo.n;nMO, 'tITOOH cPa30Ba.fi CIWpOCTn BOJI

HU CU/~ 6ana HaMHOrO dOJIbme XapaKTepHOH CKOpOCTH .n;B~eHH.fi 9JIeKTpO
HOB, aanpaaep CKOpOCTH <I?epMlI U,:: -:::,.-h tt112./m, npz, HH3KHX resme
parypax ~13 T L..L.. 111. U'I= '2./2 . 8TOT BH,IT,.IT,JI.fi [J BMeCTe co B3aH
Mo.n;eHCTBHeM (6) oy.n;eM HCrrOJIn30BaTn B ypaBHeHHH .n;JI.fi ,IJ;lIcnepc~ (4). 

5. YpaBHeHHe l(HcrrepCHR 
ITPOH3BOJIb}We KOJIeOaHH.fi aJIeKTpOHHOR nnOTHocTR MorYT C03.n;aBaTn 3BYK, 

HO.Ror.n;a nrra3MoHH pe30HaijCHO B030~aIOTC.fi KaK rrpOM8]KJTO'tlHOe paCCTO.fi
HHe,HH~aHCKBHOCTb npo~ecca MOJlt8T 3Ha1IHTannHO YBeJIH'tlHTbC.fi.B YCJIOBRRX' 
pacnpocrpaaesaa BOJIH W"l;» I ;pellIM ypasaeaae ,rr.JI.fi ,rr,acnepcHa.b = I 
v n =0 c n R3 (7) H V H3 (6), B HyJIeBOM rrpHOJIMeHHR no MaJIbIM 
rrapaaerpax d-' 1:' -1 nOJIy1iaeM H3BeCTHoe BHpa1KeHHe ,uJI.fl IIJIa3MOHHOH 
,IT,lICnepCHlI : 

Wf'~2.(~j ::= (2~ n.e 2 / E I11. ) l--~ 

,Il.JmHa BOJIHbI nna3MOHa qJHKcHpyeTC.fi rrepaonoa rpeãraara ~rl. =: 1'Jt / i: b 
OMRqeCKWI naccananaa li cI>oHoHHoe lI3JIyqemm cosnaor MaJIHe MH,HMUe 

.n;o6aBKR K qaCTOTa Il1Ia3MOHa úJ =W pL- ir/2. M1rnMaJI 'tlaCTb 1iaCTOTH 
rrpe~cTa~eT cooon .n;eKpeMeHT ilJIa3MOHHoro 3aTYXaHH.fi. 

B nepsoa npHOJIIDltemm no MaJl1:lM napaaerpax 3- '1:: -1 (RaK npnna-
TO B qJH3HKe nJIa3MH , CM./9/ ) rrOJIY1IaeM . 

Y:::. 2	 Im.. 1) (CUP~J }) :::
 

deu Re ~(e.uJ ~)'\C()PL
 

;-- 4)pl,	 [ (eu 1; ) - 1 + ~ ( cup/' / LJ J x 

X R~ ):: (- i CVpl.- / u) / ( 2 ~ e 2./ E~ ) ] j 

11 
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Re :t-rnn.,íJ (-íQ) =: C\'l111.Ci.j - Srnvt S-ia' 

Cmn.'= j tfm. C2: ) ~n.{l::) Co5 ( a2-) J ~ , 
fI' 

G. -= j ífi ti:) LPJ-Cl;) Sil1. (ã i:-} J,z;.. l"í a
IlepBlití 'tlJIeH , rrpoIIopUROHaJIóHl:lli (4.n:)

-1 
.acerna õoase BaJKaH ,lJ,JIR Y 

K npa.n;cTaBrrRaT C060H oMR~acRYID ,n:KCCH~ID.BTOpO~ ~aH, nponopUK
oHa~bHHtt d- ,0I1HCHBaeT WoHOHHoe R3~~eHHe. ~ napUHa~bHOH BepoRT
aocra WoHOHHoro pacnana, rrpe.n;CTaB.JI:íiJímeH C060H oraoaeaae sroporo c~a
raeMOro K nepBoMY , no~~aeM 

~h,	 ~ 2. (C{)f~ 1:) {d / [0-JL e'it)j(t eur~ Iu~} . 
CpaBHelllle c eJ)H3HKon cBepxnpoBO,n;RMOCTH , rne <íJoHOHHHH "tJJIeH BO B3aHMO
.n;aHCTBlrn. (3) rrpeBH1IlaeT KYJIOHOBCKHR, rrOKa3I:lBaeT, llTO CJIaraeMOe B <'PH
rypllli-X cK06Kax 1... ~N 1, eCJIH ~ R CUp" / u cpaBHRMH c KOHCTaH
TOH 06paTHOH pemeTKH. ~ 3~eKTpOHHoro RHBepCHOHHoro CJIOR, KOHellHO, 

4., ,CU \., JtJ LL A-i ,~TO naer ,n;M Bepo.fiTHOCTR On;eHKY no 
p 

nOP.fi,UKY 
" P /V 1 / ítp'L. [ -Â] Âf ~ [ -A] · 

nJIR sa.naHHOn BepORTHOCTR WoHoHHoro pacna.n;a RHTeHcRBHOCTb H3JIY
~eHHHX WoHOHOB ~~HO On;eHHTb no HHTeHcRBHOCTll reHepRpoBaHHHX llJI83MO
HOB: EC)JIee T01ffiY.I!l oueHKY .n;.mr F/>l,. MOJmO nOJIYllRTn "B3JIE, nanpaaep, 

~ol	 = ?,O ey78/ 
..Po	 = 5,4 d-)( CM

-3 

E = 12 
u = 5,2 IOfJc.	 t 
flJl'L=?XIO!I cM-2 /9/ d=260 

9
1:. ='fYLjlAle = 2XIO-I1. ; r- = 5 (M/C)/(B/M/ / . 

IlpH STHX YCJIOBRHX 

"0-~	 CVpJ, = 6*14 MaB
Pp~= 

\v\ ~ =: (t.J,J. /} ) / LJ ::. 2. ~ O (1, ph.=- 3 5.;
 
f
~ODI"O -1 /(~Cld )'2..1\,.0 10(Vw"C;:: 18 

6. 06cYMemm 
llpoBe.n;eHHHE aHanHa cOrJIa~yeTcR c pesYJInTaTaMM, nO~~eHHHMH B /10/, 

rne cnanaa BHBO.n; o TOM, llTO HHTeHCHBHOCTn 113.JIY1!aHHHX aKYCTH~aCRHX 

BOJIH,XOTR H Ha HaCRorr:bRO llOp~OB RRma no cpaBHaHHID co ~~aaM llbaso
CBRBR,BCe-TaRR HaxO~TCfl B BOSMO~OCTRX COBpeMaHHOH aRCllapHMaHTanDHO~ 

TaXHKRR.BamHo OTMaTKTb,llTO 6JIaro.n;apa rpaliTHHrY .n;ame TannOBoa K3JIyqa
liRe reHepnpyeT peSOHaHCHHM 06paaOM llJIa3MeHHHe BO~HH C wnKCHpQBaHHO~ 

qaCTOTOR H nap~e~HHM ny~OM MOHoxpOMaTR~eCKHX ~OHOHOB: HaCTORmee 
MOXBT OKa3aTbCR B8.JKHHM ,IJ,JUI HeKOTOpl:lX rrpaaoaenaã, 

IToBHIDeHH8 a~eKTpOHHOn no~ocTH YBeJIH~aeT BepORTHOCTn WoHOH
soro pacnana Pph ~ 1:. BoJraa illiTapaCHYID BOSMmKHOCTb ycwremm WOHOHHOH 
llliTeHCHBHOCTR ,na8T c.n:y-q8il caepxpenerxa, xorna t\I .ItBYMapHHX a~eKTpOH

HHX CHoaB KanyllaIDT CKHwaSHo(aTO dy.n;eT rrpe.n;MeTOM OT.n;eJIDHO~ padOTH). 
B 3aRJID-qeHHe c~e.n;y8T OTM8TRTn, llTO RcnO~30BaHHH~ no~o.n; MOERO 

rrpHMeHHTn R ~ paCCMOTp8HHR reHepau;nH orrTR-qeCKHX WqHO'OB, ecJIH y~ecTb 
~CTOTHyID 3aBMCHU~CTD .IJ;Ra~eKTpK-qeCKoH rrpOHHUae,MOCTH!II 

2.. 2. -v
C(l,0) - Cô -cv'-o - 2. o E-
c.. - -1'-.\2..--I'-.\2--'-~-r--- 00.
 

"'V - '"VTo - '1 lJ
 

He.n;aBHO pasp860Taij~ qoHOHHO-H3~qaTeJIDHaR cneKTpOCKOllRR .n;BYMepHoro 
a~eKTpoHHOro ra3afI2~HaBaPHOa,OKaMeTCR llo~xo~eH ~ ~eTeKTRP0BaHRH 
H3JIY'qeHHHX WOHOHOB. 

ABTOp dnaro.n;apen A.C.illyMOBCKOMY R 3.ITeTpy sa nOJIeSHHe odcy~eHRR. 
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MHmoHoB T.M. P 17-87-788: 
tI>oHoHHoe H3.flYQeHHe ABYMepHOf'O una3MOHa 

PaCCM01'peHO H3JIYQeHHe aKYCTHqeCKHX _lPOHOHOB nna3MéHHbIMM 
BOJIHaMH KBa3HABYMepHblX 3neKTp.DHOB B nonynpOBoAHHKO"BbIX "HH
s epc nsrx cnOHX. 3neKTPQH.,-4>oHOHHiJe B3a1'iMOp,efIcTBHe YQHTbIBaeT-' 
-CH ePeHoMeHonDrl'NecKHM p,e4>opMaU;HOHHbIM nOTeHIJ;HanOM B Mop,enH : 
)Kene. 

Pa60Ta BbInOJlHeHa B Jlaõopa'ropna T~Op€THt-IeCKOH ePH3HKH, 

üH5IH. 
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lMishonov T.M. P 17-87-7.88 
The Phonon Emisaion from A Two-Dimensional 
Plasmon 

The acoustic-phonon radiation by the plasma waves of 
quasi-two-dimcnsional inversion electron layers is consi
dered. Electron-phonon interaction is taken into account 
by the phenomenological deformation potenti~l in the ]elly 
modelo 
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