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Paar nyGaukauuii OGbefHHEHHOr0 MHCTATYTA SANEPHHIX

HecaenoBanyi

IIpenpEuis! B cooSmeHHAs” OObeANAEHHOr0 HHCTHTYTE ANGPHHIX
Hce legoBanupi /OHUAH/ ABAAIOTCK CAMOCTOATENbHBIMH nyONBXaiRAMA. -
OHE E3/JRI0TCA B COOTBETCTBHEHE c0 CT. 4 Vcrasa OHAN. OTnwune
APSNDPEHTOB OT COoOOMEHHH 3aK/QYACTCA B TOM, YTQ TEKCT NperpENTA
fyneT BHOCHEACTBHH BOCHDOH3IBEeNEH B KAKOM-IMHOO HAYYHOM XKYDH&RJE
HAH affepHOJAYEeCcKOM COOpHHKE.

LY
Wngekcaums

IIpenpEATH, coobmenns B AeN0BEpoBAHALIe Ny6naxanas OUSAH averoT
eHHYI0O HAPACTANMYI0 NOPAAKOBYIO nymepanmo,cocmanmomy}onocne,n-
HRe 4 mEDPH REEEKCA.

TlepBrii 3Hak HHENeKcCAa - GyKBeHHBI - MoOXeT OWTH APENACTABICH
B 3 BapHaHTAX:

“P“ - g3gaHHE HA PyCCKOM A3LIKE;

“E“ - p3faHHe Ha AHTJHNRCKOM A3HKe;

“II“ - pabGora HYGNHKYETCR K& DYCCKOM H aHeriicxou aamcax

IIpenpEHTH B coofulenns, KOTOPLEE PACCHUIAKTCA TONBKO B CTPAHK "
yuacTHEIE QOHSH, OyxneHHEX HHOCKCOB HE HMET. .

udpa, cnenyiomas 3a OykseHHWM o0o03RavdenHeM, ODpegefgeT = -
TeMATHYECKYI0 KaTeropHio-nanHol ay6naxanan. [fepeyenh TeMATAYECKHX - -
kateropuil 3pannii OHAU neprONEYECKE PACCHIIACTCA BX HOAyYATEeN

HWHACKCH, OIHCAHHEIE BRHINE, npoc'rannmo'rcx B npanou Bepbcn
yriy Ha o6noXke H TRTYNLHOM JHCTE KAXKEOTO H3JaHHA. L

Ccmmn -

B 6mbadorpadHuecKBX ccnnxax HA HPETPEHTH H- cooﬁmemm 0)55:1 Eae
MHl peKOMeHNYeM YKA3RIBATH: HHHLIHANH H (JaMENHI aBTOPA, Aajie
coxpaiicHHoe HaAMEHORAHHEe mxc'rn'ry'ra-uana'rem mnexc,uec'muran
B3lavHa. .

HipaMep OubnrROrpaduueckol CCHUTKH:

H.H.Heanos. OHAH, P2-4985, XHybnua, 1971.
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I. Baeodenue

B mociepnce BpeMi umpom HHTEPEC HPEBJICKACT HIY-
yeHHE HEYIPYroro pacceﬁmﬂ MeaneHsLx HeHTPoNoB BOepe-
T :




IJIf eXHHHYHOH 30HH d -3JIEKTPOHOB C KYJIOHOBCKOH Koppe-
nanseli B ogHoM Yyane. [Io3ToMy B pale TecpeTHYECKHX pa-
6ot /8-13/ pna pruRCHeHEA 0GoOHIeHHOH# CHHHCBOH BOCHpDH-
HMYBEBOCTH H CHEeKTpa MArHETHHX B036YyXIeHHH HCHOIbL30-
BalACh Gonee peanHCTHYECKEE MOJENH CHCTeMH d -3jexT-
POEOB B MeTalllie ¢ YYeTOM CYIleCTBOBAHHS HECKOJBKHX 30H
H BRIPDOX(AEHHSA 0O HPOEKHHEAM ODOHTAJILHOrO MOMEHTA 31eKT-
poros /8- 9/ piamMopneiicTBEE d-37eKTPOHOB ¢ KoneGaHHs -
MH pemeTkH/ 10/ ,ra0pAAHE3alEAE 3JIEKTPOHOB H3 S - H d -
son /1 ¢ yuyeToM mepeKpWTHS BONHOBHX byHkmE# d -
I3NEKTPOHOB Ha COCEAHHX Y3nax 2/ @ XOMGHHHPOBAHHEIX
sddekTOR /13,

B BacTodmed padoTe paccMaTpHBaeTCA BHYHCJICHHE
NoHepedHOro ceyeEHd PAcCeAHHA HeHTPOHOB B paMKax Mcoje-
ma d -371eXxTpoHOB B MeTalUle C yYyeTOM HX TROpDEARE3auHE
¢ 3JIeKTPOHAME H3 HMEPOKOH S -30HHI. OAHOYACTHYHbIE CBOH~
CTBa Ppa3iA4YHLIX BAPHAHTOB 3TOH MOJelH H €€ noPpoﬁuoe
onacanHe paccmaTpEBanock B/14-16/ B paGore'!! 6mna
OpeANpHHEATA NONKTKA BRIYHCIHTE HJA 3TOH MOLENE CHEKTD
CHHHOBHIX BOJIH B ATOMHOM Hpefgene gins d -3JeKTpoHOB
B B 1npenene 6GeckoHedHO Gonbmod s —.d-rROpHAH3ALME.
Ilocnenuee nmpalamkeHHe NpPeACTABAAETCHS HEONDABJAHHEIM.
JJ5ia IPOCTOTHEI B EACTORME paSoTe MNA CHCTEMHB d - 3JeKT-
POHOB B MeTajnie HCHONb3YeTCH HNPRONHKSHHE XA0THUYECKHX
da3 ' . B paMkax 3Toro NpaEOIHXCHHA BRIYHCISETCA CHEKTD
HHOABHJAYANBEBIX BC30yXOAeHHE CTOHEpPOBCKOrO THHA, CBA-
3aHHBIX C mepeBoporoM cmHHa. IloxaszaHo, 4YTOo B npenene
q-» 0 cpeam momocoB 0600meHHOH BOCHPHEMYHEBOCTH CO<
AEPXHTCA MOMIOC TENA AKYCTHUECKHX cunnonux BOJ!H, 'l‘ e
obpauiaiaiica B Hy/ib IpE - 0.

2. T'amMusvROHUGH CUCREMb:: U OOWue COORHOMCHIR

/14=16/

Cnenys paGoram , OyleM ONHECHBATH nonc'nc'ré -

My s-® d- =~3JICKTPOHOB B NEPEXOAHBIX METANNaX I'aMHIE~
TOHHAHOM CIEeAYIOHICI'O BHAA: -

H=Hy +H_ X __, . ‘ /2.1/
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+
k+q,0 dy o X

}( = Z E(k)d d,, +U/2NE Z d

d 7 kk'q

x dF, d , - /2.2/
k'-q,—0 k'\)=0o

raManbToBHEaH Xabbapna 1/ 3J1eKTPOHOB B d -30me, KOppPE -
JHPYIONIEX B OXHOM y3Ile C ageprHeii, paseon U.

+
X, = ‘5 %« ?ko? xa” /2.3/

raMHILTORHAH INHPOKOH S -30HH 3JIEKTPOHOB NPOBORHMOC-
TH. :
K -3 (Va, _d, _+V* ar y—-

s~=d Ko kL ko ka’ La | ke N /2'4/ ’

ONHOYACTHUHMIH ONEepaTop, onncunaiomﬁi' THOPHAH3ANRIG
3neXTpoHoB B3 S - B d -30H BCIEACTBHE NPAMOroO paccesd-
HA% S- B d-3JIeKTPOHOB.

Ceuenue nonepequoro neynpyroro pac"'mmx uennen-

'repn:?noumxcﬂ mm'ruoc'rmo uarimmoro ‘MO =
2 exp(lql') $*(qQ), a=x,y,2, B npeneﬁpexcennn on&n-"‘
Tanbnu - BKNAOM, aauncunae'rcx B tl)opue / 1/ ‘

dzb 3 k"




N/(gub)?‘ x(q,0)= - z—h"—'Gq(w) =(- 2‘;"—)-%; }o dre" 'G;l(t).
/2.7/

-l -
Beoxs oSosznmauense n{w)= [exp(Rhw)~1] ', mepenmmen
/2.5/ B BEge !/

s

Lo ) (2 IRQI 1+ G2 *
deE' tr. mc q) —E— Zh

| /2.8/ |
x{(n(w)+1)1m~s (m)+n(—cu)lmG (~w)}. o

TaxaM o6paicM, IJId DOJHOTO OHHCAHES NONEPEeYHOKR
YaCTH CCUYEHHSA HEYNPYroro pacceiHHS HaM HeoOXOXHMO BRI-
yACIHETEL QyHxXnHK ' pHEHA G; (w).

3. Brivucaenue 2puroeckux gﬁyuxuufi

Ana BeIYECHeHEA 060CmeHHOH. nonepetumn Bocnpmmtm- '
BOCTH CHCTEMH 3ANHIIEM cnc'reuy YPaBHEeHHH [BHXeHHH
ona $ynxuaa Ipana <<4 (q)=d k*[ B>> = B 3agennsn-
mEXCcA QyHKumi, ncnom:ayx npnﬁnm(llcenne xaormlecxux das 1/

INIA DONYYEeHHA 3aMKHYTOH CECTEMM ypamielmi Torpa Gynem ¢«
HMETh

D (e +ET (k+q)-E* (k)< e‘k(q)“isf’igiih*'(ﬂ 5 ;

. . + . A
-V <«a' d [ * ccd
k+q a ktqy  kt IB >>m M Vk d k+q,,, ?

B ' . h
2) (ho E*(k)+e )<<ak * kr |B>> _;

|B>>u,

ES *
“V <<6 (q)lB» +V <<ak+ " h ’



— + h
3)w—-Erk +q)- ¢ ) <<d.k+q lB)Z; _-Z—ﬂ—<d a, »>A(ge)

- + : . _ . /3.3/
v&+q<<ak+q.l, aHIB:% +W§£«:<6’k(q{)|B*»(:J ;

) (ho+ ¢ e)«alt
) (ha ki Ek)

a i = < + Y
krqe Bup (B2, =V g 4 TB>

kg

T gt - /3.48/
VHq <<dk+q¢ ah]B:z . V |

Anech HCHONL30BANEChL 0603HAYCHEA:

+ ~ 4 .
B2 d d, =3 (q)._ A=UMN 2 (ay-a, )

E, (k) E(k)+U ]/N En N

A(q.m,),=i -2 u/ns (m),




aHOMaNbHO BO3PACTAIOT B TOYKe HEPEeCeveHEd CHEeKTpud
d - @ S-3NeKTLOHOB.

YyaTHBAA TeNephb, YTO <<6, (q) | B>> ~G (w),n onpe-
aenenge /2.7/ w3 /3.1/-/3. 47 HaHaeM, q'm

x " (q,0) = xHF (g,0)1 l—UZ/(g#B) X “F4(q,w) }_l, /3.8/

rEe .
2.
V¥ (4, 0) == (81 ) /N Sl q, =0, =1V, Fhar |

.

+E4 (k? g J+ (he +E r(k+q)— e N+

+ € kg E 1 - Y _." _
(ho+ kg —-Ek)( o+E? (k+q) £ ,\h)a) E*(k)+fk+q 3]

~{ho +¢

Vo g+
...ek)[rV;:(hw-E +(k)—£ kg ,)< dk.‘lgl: 1\> +

kt+q

+V <at d >(ho+E,(k+q) ¢ I x

ktgqt kiq t .
) ) /3.9/
« =1V, [ho+ E kr) =B () (ho+ Enlk +q)-€ ) +
+(hw—l::¢(k)—ek+q Hho e kg -Ek)‘i'

+(ho+ B 1keq)=Ee@) (ho —Eg®)+ep )a
+(hw+ET(k+q)—ek;(hm+e | -€, )l-i- - )

+(ho+E (lurq).-iaL (k))(h(,_,—E (k)"‘k:,q )

(ho+ Exk+q)—ey) (hme kg~ )i

BOCHPEEMYEBOCTL CHCTEMBI = d~ 3ne1c'rpono,
Xaptpa-doxa. Ecnm B /3.9/ nonmxa'rr. ' ’Vu 0
xHF (q, ) mnonyuHM BHIpAMEHHE




3 2 <« ed—Dyp, ..
XHF{g,0) = (g uy) /N J —Fe— It —— .
ck+q)—E 4 (&)
. hm+gn‘( q) £y (%) /3.10/

obobigeaneM mmporo m;x cnyuas rnﬁpms ZEPOBARERE d -
3NEXTPOHOR ZBISETCH BOCHDHHMUEBOCTE /3. 9/ . lipe BLIBOZE
/3.9/ Snizio ECnONBL30RAEC CHCRYICmCS HpEGIENERHES:

e

% cnpanenmoe no xpafimef Mepe B mpepene g-90. Ilomoca
nonnoH BOCHPYHMYHBOCTH /3. 8/ copep®aT Boe IOJHOCA XBDT-
paE-$owoBCcked BOCHPHEMYBBOCTH /3.9/, cooTseTCTBYIONHS

HERABEAYAGHEM Bo36yxIenudM, CBRE3GHHEM C TEPeLODOTOM

CHEHA, HIH c'muepuacxnu Basﬁmexxsu. Haxoxuorse ITEX

ot vt Lokt L £

5.8/, das 3Tero, cjxegyg /
YEHHE h“’o

1 ='U1/N> 2". f('tﬁ. -]xif ',;_
e
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ne. ¥iz obumEx coofparkeHEH: cnenyer trronnpeﬁene IUTHHERIX.
BORH 3Hepraf ho AomKHE OHTH CBA3aHA C BONEOBLIM YHCIIOM
q coorsomenHeM hw = Dg?2. Tounoe Bupakenue and D,
CHpABEINRBOE A moboro ueramqecxoro HJIH HeMeTannE-~
yeckoro ¢eppoMarHeTHKA HiE ne(bep ouarne'rnxa, B cTa'ra-
yeCKOM MArHATHOM Holle EMEeT BHJ, SN

—L—ihq<[] l> g’ ﬁmﬁmx 1. /3 13/
. 2<S>

/Onpenenesds cCM. B /. Taxam o6pa3oM, NOKA3AHO, YTO
cyllieCTBYeT pellieHHe ypAPHEHHS

I’ 171

i

1-U/ (g x"F(q,0), /3.14/

koTopoe 06magaeT ceoficTBOM ho 4,0=0, = 370 pemenHe

COOTBETCTBYET CHHH~BOJNHOBLIM noaﬁyxu:ennu B

¢ s—d raGpanusaumeh, - Sk e
CriefoBaTeNbHD, ynanocs noxaaa-rs,

!rro .nml nammiuo

NeNE BHpPAKEHHE ASi% AHHAMHRYE CKON BOCTIPRNMYHBCCTA X :'(q,cu)- ’

B npu6mKeHHY- cnyqaﬁuux a3 Bsipaxaercs yepedy
B BHE, AHANOrHYHOM uaiinennouy B pa(iore Haosua s .np

' 4. Xapmpu- ﬁoxoecxax éoéhpuﬁuuueocui

BHUYHCHATh HOMoCca XapTpa-doxoBCKON nocnpxmmoc‘m |

/3.9/, coOTEETCTRYIOU{HE CTOHEPOBCKEM HHAMBHAYANBHLIM

Boaﬁyxneunxu, uoxno, He npnﬁerax K HAXOXACHHIO BOGITIB: - '

HKJII-TOHH&H()M nnﬁa

H“F ‘SE (k)d
: ka

K. MOXKET. ﬁurn TOUHO - AHA!
HEYECKOrO U, V. -n{seoﬁpaaonauu
3aIHE BMEET BHE ° 16/,




= + oot o : : -
fa o 8% et %adPro Pro b /8.2/

o ; 31/2{@ (k)+fk)i\/(E

ko & . o

1 1 ‘: " | ) 2 .
1. Pre E;“‘» Ly
v2 . (v:) e .

BoCHpEEMYEBOCTH XHF (q,m) _OPHHEEMaeT cneayrmywo.dop-




Bennunaua Im wa(q,w) cornacuo /4.5/ paBHa

HF L 2 2 . 2 (al _a®
mx"F (q, @)= ﬂ(E#B) 1/N{uk+q&“k‘r(,nk1‘ L ) x

x 8 (ho+o -w )+v2 v2 (nB —nB Y%
1k+q; 1 k+q, kv k7 k+qy

x8(ho +w - )+ /4.1/
2k+1gy 2k 4

2 2 { B -
+ul _H“ka nL, = k+q )8(hm+m Ik gy m2H)+

2 2 B -
+vk+ql. ( k1‘ Mg )5(hw+m2k+q& mlk‘?"

CnepoBaTelbHo, Im WF (w) He paBHA HYMO TONBKC INA .
yeThipex obnacrei croneponcxnx KOHTHEYYMOB:

ho =
1 lkT lk+q& .

ho =0 -0 ,
2 2kt 2k+qe

/4.8/
3 " Y2k %1 keq, o

CooTH
paBHO

o;n?nne, c'roxmee noj’; 'anaxdj,(

: 2
1 -.‘U:/ (guB)‘R,e XHF (9-0, ©»0)~b

12




rge b - EexoTopas mnocTosHHad, a hQ) - akycraueckas
BEeTHL hﬂq_,o =0. Iloarouy/l,m/ q

lmx (qw,w—,u)mn(gu,}) ma(hmmha } /81y

d2 o2
(e ) =
d2dE m c

tr.

) TiF(q)! £ (1432 )Nb/Ux

x 2;; fn(% )8 (he +hﬂp) +(1+0(2 )3 (ho "-h"Q;P}]. - 1412/

Koa@mem b MoxeT Enn. nq,nneﬁ xmcnexnm; oﬁpa:wm.




i HismBEzy B CoxonoBa -9/, XoTa INS ONMO3OHHOH MOZENH
Heynpyroe cedyeHf#e paCCeAHHA HA CTOHEPOBCKHX Bo3adyxne-
HHSX CTPEMHTCSH K HYmo OpE ¢-0, CoxonosuM (puno nokasa-
no?/ 4YTO RJIR MHOrO30HHOH MOAENH CEYeHHe DACCEHHEA HA
CTOHEPOBCKHX Mozax MoxeT OhTh 3aMETHHM H JUIA HE CJIHII-

koM ComBUMIBX q<q . .

5. Obcyxodenue

[IpoBenennbili KaueCcTBEHHBIH aRaNH3 OOHEPEYHOro ce-

YeHHS paccesHnd A MoaenH Xa6Gapaa d -3nexTpoHOB,

cnabo ra0pEAH3HPOBAHHLIX C 3JeKTPOHAMH H3 IMKPOKOHA s -
30HH!, HOKa3mBaeT, YTO KAPTHHA PACCEAHHA CYyWEeCTBEHHO
H3MERAeTCA HO CpPaBHEHHI) € pPe3ynskTaToOM IIf OORYHOH
mogpena Xa6bapna R rHAPOABHAMHYECKOM Opefelic ceye
HHEE PACCEesHHS HA CIHHOBHIX AKYCTHYECKHX BO30YXKACHHAX,
No-BHAHMOMY, MOABGHIEPYETCH TOJBKO KOMAYECTBEHHO. Of-
HAKO NDH YBEJHYEHHH (- (... XapaKTep YMEHbIUICHHA ce-
YeHHEA puCcedaHHA HAa CHHHOBHIX BOJIHAX '9"‘ MOXET H3MeE-
HHETBCA KAYECTBEHHO B CBA3H ¢ DEHODMHDOBKOH.q. .. 3Ha-
YHTENALHO MOJHQHNHpYETCH ceueHHE DACCEAHHS Ha OHTHYe-
CKHX CHHHOBHX BC30yXHEHHAX BCHeCTBHE BO3HHXHOBEHHA
YeTHPEX KBA3ECTOEEPOBCKHX MOX BMecTo ofHOM anz oOmu-
HOH wMopgend XaGOapma. KoHKpeTHAR KapTHHA paccefHHA
CHJIbHO 3aBHCHT 0T 3HepreTHYecKol 30HHON c'rpyx-rypm Be-
WeCTB B LONXKHA JHTHh HCCNENOBAKA UYHCIIEHHO. .

[IpoBeneHupid aHallE3 NoONepPedYHOrc CEYECHHN paccexmux
- ONHPAJNICA HA HCEOJLIOBAHHE npnﬁmmenn xao-rnqecxnxd:a e

THEM nomioaux(bynmﬁ d- 3néx'rponon PA3HKX Y3Nnon nen-‘

CTBHEM 2TOro¢ NPeRN0JIOKEHHA ABIAETCR TO,YTO ‘dyppe-o6pas
CHHHOBOIO MOMEHTA 3ANHCHBAETCE B YI00HOH (baxropasonan- )

HOH opme

rac

14

s¥ (q,0)=F(Q8(q.0), = .-,/5-11./: ‘




F()=fdd e'¥ 1. 0 - - /5.2/

reoMeTpHYECKOE pacupeiiesieHHe MJIOTHOCTH CHHHOBOIO Mar-
HHTHOro MoMenTa. II03TOMY ONECAHHE .KADTHHB PACCEAHRS
HyXJaeTICi B INPEMEeHeHHH NPHONEKEHHA, CHPABENNHBOrO B
Somee WHPOKOH oBnacTh 3Hauenni U. OZHEM H3-BOIMOXHNX
cnocoGoB yconepmeﬁcmonannx npnﬁmmemm X20THYECKEX
a3 spngercs t -MaTpHYHOE npn&mmceﬂne, cnpanenmue,
OAHAKO, TONLKO B Ipejese -Hu3KoH NI0THOCT 20/ Bonee
HHTEPECHBIA CH0CO00 BHYHCICHAR HONEPDEYHOHE. COEROBOH BOG-
OpEEMYHBOCTH NUpH QONBMEX 3HaueRHEAX U 6mim- npegnoxceﬂ
nepasro Caxkypan 121/ g npaueneu K. A.s(nunnnu Ens
OXHOTO H3 BADHAHTOB MOIENH Xaﬁﬁapna c yuéToM Bmpomze-
HEA 0O HpOeKUHH OpOHTANLHOrO MOMEHTa 3NeKTpoHoB. Iipen-
CTaBNfeTCH HHTEpEeCHHIM npoBecTH ofo0meHHe IO METOXRY
Caxypan_ paccuorpenuon 3uecb Mo.ue:m Ta.x _Jxe mn'epecno
HPOB! :

omemnym paGory"" R

- ¢ rnyﬁmco Gnaro,napen JI. ,Zloﬁ)wﬂhcxouy, npnanexmemy
Moe BHEMaHHe X PACCMOTDPEHHOH 3leCh mpoGieme, a TakKe
npod)eccopy Konpany tbnmepy,—, K.9nery, H.M.Inaxsze,
¢ 32 NeHRBC »‘0»5‘91'2‘93%‘!?3
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Ycnosus - obmena A

TIpenpeEETH B coo0nieHER OH AW paccHNaRTCa GecnnaTHO, HA OCHORE
p3agMHOro o06MeBd, YHEBEDCHTETEM, HHCTHTYTAM, JalopaTopHAM,
GEETHOTEKAM, HAYUHBIM TPYHNAM H OTReNLHEIM YHEHHM ponee 50 cTpaE.

Mzl OKEmAaeM, UTO NONYYATEeNH H3JaHmH OUSU GynyT caMu npoiB-
n9Ts BHENHATEBY B SecnnaTHOR NOCHIUIKe nySmannﬁsllyﬁuy. B nopspxe
ofMena NMPHHEEMAITCA Hay9HHIE KHATH, XYpHAJEL, IPenpHHTH H EEOTO
pEIA NYDNHKADMHH 10 TeMATHKE OHAAA.

EARSCTBERERE BAA ny6nEKanEH,KOTOPKE HAM IEPHCSINATE He cASHy -
eT,-3T0 PEnpRHTH /OTTHCKE CTATEH, YXe oNYyONEKOBAHERIX B HAYVUHBIX
wypuanax/. :

B pane crydyaeB MH CaME oSpamacMcR K MOyYaTensM HATEX H3RA -
HEH ¢ npocebofi GecnnaTHO OPECHATE EAM xaxge-ga00 KHBrH ANE
BRIMHACATE 4 Hp.méﬁ Gﬂﬁnaorexz Bay4EKe XYpHANL], E3JAIOMECCA B HX

cTDaHaXx.

HINAHHAN.

IlacpMa NO“BCEM




