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MaxaRb:KOB ar., ¢ell5IHHH B.K., .HHyLUeBH'lJ n.B. Pl7 - 10448 

3KCHTOH-¢0HOHHOe B38HMOUeilCTBHe B UnHHHOBOnHOBOM 

npH6m-t:>Kemm: 

B rrpu6m·nKeHHH caMocornacoaaHHoro nonSI nonyqeHLI HenuHeilHLre 
ypaBHeHHH anSI rnpenHHf'epOBCKHX 8MITnHTyn. 

Pa6ora BhtrronHeHa B Jla6oparop!H:I BLPIHcnurenhHoH TeXHHKH 

H 8BTOM8Tif38UHH 0J1f1Yf. 

flpenpRHT 06'J.e.llBHeHHOrO RHCTRTYT& B.llepHWX BCCJie.llOBaHBI. ,lly6Ha 1977 

Makhankov V.G., Fedyanin V.K., Yakuschevich L.V.Pl7 - 1044B 

Exciton-Phonon Interaction in Long-Wave 
Approximation 

Nonlinear equations for the Schrodinger amplitudes 
have been obtained in the"self-consistent field approxima 
tion. 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automation,JINR. 
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© 1977 06-.eduHeHHWU UHC8U8)18 Jlt}epHWX UCCAedOIJ4HUi1.Jly6HQ 

B paOOTe /I/ ITOK838HO, 4TO B naHe~HOM ITO CMemeHHHM OTHOCH

T8ll~HO paBHOB8CHHX ITOll0*6HHH MOneKyn npa6RHX6HHM BKna~ @OHOHOB 

Ill aKolllTOHOB paa;llenHIOTCfl, a nee~ agJgJeKT flioHoHHO~ rro;llcacTcMH BhlpalKa

e TCfl: (l) B Tie peHOpMHpOBK6 napaMeTpOB 3W@8KTJ/lBHOrO 3KCV!TOHHOrO 

raMlllllbTOHJ/l8H8, ~t) B B03HJ/lKHOB8HJ/lH ftOTIOllHJ/lT6RbHOr0,48TBepHOrO nO 

onepaTopaM cnaraeMoro. !Ipa 3TOM 31jigJ8KTRBHhl~ 3KGl1TOHHHH raMUllbTOHVI:

aH a a name Tofl: 

H = L. A a,. a ... + 'Z F ( 0:,. ... , o.VI. +- aV\ a .. _,) -r 
\'\,. 1'1. 

(I) 

"" ~, ( .. + ) oJo I +- -r ) ... 
-\- L.-4 r Q,_.\ 0., - (l"+1 Q.,. + L. h.\O.M\ a."'H +- a_,._,Q,._, (A" 0.,.. 

~ ~ 

3;1\ecn, K8K H B / 2/, MH Y4lllll BKna;l\ pe30H8HCHOrO B381/lMO;l\8~CTBRH C 

RHT8HCHBHOCT~ID ~' H lllCITOll~30B8lllll T04H08 B 0;1\HOMepHOM ~ny~ae 
npeo6paaonaH:~~e 31 oT nayna-oneparopoa K l])epMlll-onepaTopaM ( a. ... -
onepaTopij ~epMlll: 0..\o: a; 1- a~ Q~._ =-O~te, N..._ -=cl4.. a.-~. ). KoHttpeTHH~ 
BillA ljiopuyn ;llnfl b.,j., f', h. npane].leH n pa6oTe III, HllllKe 

OR HaMill Hllr;l(e H8 1/lCTIOn~ayeTCfl, 

B re~aeH6eproBCKOM npe;llcTanneHa!ll VIMeeM cne;llyromee ypanHeHae 

;llnfl one pa TO pa o..,. ( ~) I If: 

i. --\'1\.. Q .,.( i:) -= t o,Jt-) +-r l a. ..... lt) +- a,_, lt) 1 +-
(2) 

+- ;'[a,...,lt) -ci ... _.(-~o)] +- ~ [N,. .. ,l~) +- NV\-1l*)lo. .. tt). 

Ba;ll rauan~TOHlllaHa (I) no;llcKa3HBaeT cne;llyiOmllln n116op npo6Hon wpe;lllllH

reponcKon BOllHOBOK ~YHKUHJ/l CHCTaMH: 

1'\-1\t-)> -: ~{t) l~ +-~ (.~"'lt)Q.: - o(tt) a.~<)l \0 >: (3) 

~ \.A,lt)\'Vto)) , lA \~lo))-=:: \O>, 0. 1 \o>-= 0. 

!IpH 3TOM, ecnlll )..,.. ),_ -:::::. \-t-" o/._t- <._t) ~ l-t) , TO 
~ .... 1<. 

+ t- i U.I.A..=U.U-::.' (4J 
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H (3) npc~OTBEnRGT YHHT3pHOB rrpeo6pa30E8HHB COCTORHHH B MOMBHT 

EJ'BMG!Ill -t = 0 \ '{J(o) > B COC'J'OHHI1B [ '-\) (t) > ( Ll(.t)- OllepaTOp 

::JEOni0L1,1\ll). o(.._ / ;.._ CYTb 3MllnVJTY;ll.bl BBpOHTHOCTH COCTOHH!IJH C(..,_l 0) . 

'iT06bi ITOJ!Ji'lHT:b ypaBHBH!IJH ,li,JIH d._.._ (._t), pacCMOTPYIM, K8K 06bllJ-

IlO /
4/, ypclBllBHVJe MH J,iaTp11tJHbiX sneMeHTOB, nonytJaeuoe H3 orrepaTop

uoro ypanrrerruH (2) 

i.~~ <o\o..,Lt)\o> ~ 6<.0\c.l...,<.-~o)\o> + _F{<olo"~,l~)\o> 

+- (o\o."'_l(t)\o>} + r't<o\o'"_,,),t)~o'> -(o\ct.,_\l~)\0)}+-

+- h, t < 0 \ N n H ( tc) 0" \ ~) \ 0 > +- ( 0 \ tJ" _1( t) Q._ ( 1:) \ 0 > 
(5) 

,iOCT:JJIHpyeM UJ18iJ,yiOI!\BB paCl\BITJIBH:I'IB ,ll,JJH llOCnB,l\HMX ,ll,BYX CJI8r8BMbiX 

(o\ Np t•) O..._lt)\o> ·-::: (o \o:,lt)\o')( o\ a" (t)lo> \0\ a.,..li)l o> 
Y<Jl1T11BUH' 'ITO 

(o\ O.,.lt)\ o). = (0\~lt)Q"to)Ult)\o>=- d..;t~))._ )-== ~"'(~), 
X l\) lt 

noJJy'laeM us (5) ;ypilBHeHue MH 'f\,J~) 

l tit~"'(~)=~ 'e,_Ct) T- rl"'M\ lt) ""'f' .. _1(t)1 t-r'l'f .. :\lt) 

- 'f:_,l~)j +- V:..l'f::\l-t)'f"'~1lt) + 'f,.,~_\(\-)'frt-\lt))'f"'h). 

Cne ,ll,YH /
5

; nepefl.ner. K KOHTilHJ8J!bHOf.:y 8HaJJOI'J ( 7), 
]Jil3JiBP8H 'f"t.l (t) B pil,ll, TeiilJiopa ,ll,O '('....._ BKJJJ04VJTBj;l:JHO: 

'-f"'t. 1 (t) ~ 'f (.x,t) ~ 'e,. lx,t) + t~ 'E'n \.x,-t). 

(6) 

(7) 

B pe3J'Jl:bT8TB B 11 ,li,JI11HHOBOJJHOBOM npa6nl1lK8H1111 11 ITOJ!J'l!11M H63!11HBH

HOB ,l\Ud)d)e pe HLI,H8JJ:bHOB y paBHB HUB ,li,JIH wpe ,ll,l'!Hre pOBCKMX 8MIIJJ11TJ' ,l\ '{'(.: ,!) 

\_\..~ -=-li'f' ..-p.('i.'f+'f._ .. )+j'('L'f!:) -~-~~~\'f\t.*-~l'f .. \'t.+ 

-t- \\'f._,.;.\ 'l.. + 'f = ><. 'f + 'f ,._ '(J._.,) 'f -=. 0 1 
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B KOTOpOI.! OT6pOCV.M 'lnBEhl 6onee BhlCOKoro, lJBM 'f' , llOPR.l\KB liD 

HBnVJHBHHOCTH l1 ~11CllBpC!1111. 0KOHlJ8TBn:bHO Ul.!BGM 

i. -h 'f =ct. -t- "-r) 'f + r \{) "'" +-1. F 'f .. ..- ~ 2. ~ ''f 1 ,_ 't-. (o) 

• 
:;paBHHTBJJ:bHO C / 5/ Mbl llOJJJ''lHnH ,ll,OllOJJHllTBJ!:bHOB CJiaraeMOB z;;.• 'f .... , 
4TO BCTBCTBBHHO, llOCKOJJ:bKJ' BBTOpbl pa60Tbl / 5/ HCXO,l\11nl1 113 06bi4HOrO 

B8pi18HT8 DITMC8H!IIH 3KCI1TOHOB, B KOTOpOM TpBT:bB GJJarae!AOG B r81111nL-

TOHI18HB DITJ'CK8BTCH. 

ITepexo,l\H K 6e3p83MepHhlM nepeMBHHbiM 

~ ~ ~ -\ fJE_. 
'-e =~ ~ cp) t =lll..-~f) t ) 'A"'-~~ 1'-. 

llOJJJ''li1M yp8BHBH116 

t="("f,ol)=-~~t--<t' -1-ol~,.."' ~C? ...... -t-<F\q>\~ =0 (9) 

c I>l8JJbiM na paMe T poM 

:::::; \?:' \ (~ \~ ,, i_ 
o1... r 6.~'2-.r) 

(IO) 

B CMJIJ' r <..'- b 
YpaBHBHMe (9) ,ll,orrycKaeT KB83HcoJJMTOHHble pewGH>~H, urreKTp ~o

TOpb!X 3H8411TBJJ:bHO 6oratJe, 4BM o6bl'lll08 y p8BHBHI18 C o(. =0. i:J,l\BCb 

Mil OTMBT:I'IM JJHU!b CJJB.l\YIDIJ1HB Ka'!ecrneHHble pesyJJbTaru. YpanHeJme 

(9) :I'IM6BT JI:I'Illlb 0,1\:I'IH nepBhiH :I'IHTerpaJJ, npe,l\CTaBJ!ilKJllll!H COOOH 

3aKOH COXpaHBH:I'Iil 4:1'ICJ!a KBaHTOB-3KCHTOHOB 

11]!11 

o\.Q 
d..t 0 Q = ~\<pl'Lc\.X. 

:;t \ <r\'L+ ;~<- i. t ~(¢~ q:P) +(<Pep;- <P~¢,_)~ ~ 0. 
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B TO Bp6Mff K8K ~(cp,o)=Q ffBHff6TCff ypaBH6HM6M narpaHxa-8~nepa, 
Dll0HH6 MHTerpHpyeMO H MM66T cqeTHOe qMCHO nepBHX HHTerpanOB /nf. 

B CBH3H C 3THM KaqecTD6HHNM OTHHqHeM ypaBH6HH6 (9) ~onyc
K86T KSK ~OpMHpOB8HHe, T8K H B38MM0~6~CTBM6 COHHTOHOB. HaKOH6U, 
Kpoue HaBecTHax paHee ,nna F (<v, 0) = 0 6eaycnoBHHX o~aouepHHX 
conHTOHOB B paMKaX ypaBHeHHff (9) BOaMOlltHO cy!lleCTBOBaHHe com!TO
HOB C OAHHM, ~DYMff H T.~. yanaMH noneBO~ ~yHKUHH, KBK STO HM66T 

M6CTO B c~epHqeoKH CHMMeTpHqHHX M0~6HffX /7/. 

Bee STO 03HaqaeT, qTQ H6CMOTpH H8 MBHH~ napaMeTp nepe,n qae~ 

<h~* HOM ~~ t noone~HH~ KaqeCTBeHHO H3M6HH6T xapaKTep ypaBH6HHH. 

MH npHaHaTen»HH A.c.naBH~oBy aa o6cyllt~eaHe ~erane~ pa6oTH. 
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