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Xbpowo ~aeecTHO,. 4TO fexH~Ka pac4eTa ce~eH~A n~oqeccoe 
aAPOH-fiAePHbiX ~. fiAPO-f!AePHbiX B3a~MOAeACTBHA B paMKax Teop~~ 
MHoroKpanioro paccefiH~fl /TMP/ 111 aaMeTHO ynpoiJiaeTcfl, ecn~ 

' .• . ,, . . ' 
npeAnono>K~Tb nonHOCTbiO HeKoppen~poeaHHble pacnpeAeneH~fl HYKno-
HOB B fiApax. npH paccMOTpeH~I-1 npoqeccoe c y-4acT~eM JierK~x· 

• ' • •• • •• "j \ 

f!Aep B~AHO, 4TO ~3 BCeX peanbHO CYIJieCTBYIOIJI~X KOppeJ1flq~OHHWX 
3$$eKTori Hal-16oJiee CYIJICCTBeHHble o6ycrioeneHbl TaK· HaabreaeMbiM~ 
KOppenflq~fiM~ qeHTpa Mace fiApa, CBfl3aHH~M~ ~ orpaH~4eH~eM B~Aa 

A 
~ 7 = o, HanaraeMbl~1 Ha o6nacTb ~HTerp~poeaHHfl no KOOPAHHaTaM · 

h•l 
~· HYK110HOB fiAPa A npH·B~41-1cneHHH aMnnH~YA ~ccneAyeMwx ~po

qeccoe. B o6ono4e4HOA MOAen~ fiAPa c·ocqHJ111fiTOPHWM~ eonHOBWMH 
$YHKqHfiMH A11fl BW4HCJ1eHHfl HeKOTOPWX,Ce4eH~A aAPOH-f!AePHWX 1 

B3aHMOAeAcTBHA ~AaeTCfl C$OPMY11HPOBaT~ cpaBHHTeJ1bHO npOCTWe 
npaeHna 11 pacKoppenHpoeaH~fl 11 , CBfl3biBaiOIJIHe eenl-14HHbl ce4eHHA, 
pacc4HTaHHbiX c y4eToM H 6ea · y4eTa KoppenflqHA qe_HTpa Mace., TaK, 
HanpHMep, e cny4ae ynpyroro aA·PoH-f!AepHoro paccefiHHfl nony4aeTCfl 
CJ1eAYIOIJiafl 'CBfl3b. 11 KOppe11HPOBaHHbiX 11 H nHeKoppeJ1HJ)OBaHHbiX

11 ~ 
ce4eHHA 121: · · · · · 

( <bynp ) = K 2(t)( ~Ynp) 
dt ' KOJl dt · I!CIDp 

,-t14Aa. 
, K(t)= e • /1/ 

1 3AeCb A - 4HCJ10 HYK110HOB fiAPa, a a.- ero ocqHJ111fiTOPHbiA napa
MeTp. Ce4eHHfl >Ke npoqeccoe paccefiHHfl 4acTHq~ fiAPO~, npocyM
MHpoeaHHble no BCeB03MOlKHbiM B036Y>KAeHHfiM 'MHWeHH C nOMOIJibiO ycno
BHfl nonHOTbl ~ If> <.f I =1, oKaabrearoTcfl 11HHeapHai-ITHbiMH 11 oTHo
c~TenbHo onep!qH~ BK11104eHHfl KoppenflqHA qeHTpa Mace 
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_dau __ daynp - . 
dt dt 

;( ~ daif) =(~ dau) 
r dt Kop r . dt , ueKop, 

/2/ 

.Ha /1/· H /2/ nony4aeM 

(~ dau) = (~ ~iL.) +(1-K 2(t))(-daWR) 
f dt ' KOJl f~ i dt . ·. · HCKOJl dt HCKOp 
f~l 

/3/ 

Ce4eHHA 

B036Y>KAeHHfl OTAe11bHWX ypOBHeA HJ1H paaeana fiApa, a cne-

AOBaTe11bHO, ~ · A11fl HMny11bCHbiX cneKTPOB pacceHBaeMoA 4aCT~qbl, 
onpeAenfleMbiX Bblpa>KeH~eM 

0 -.bEQit1HEHHbl~ HHC n1T~ 

;~!J,EPHbiX YCCF1:- D08!.~>1 ~· 

5V16nV10TEKA 

1 
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d dE • do-ir · · 
~, = __ , ~- -o(E-E

0 
+£r -'£· ), 

dt dp dp r d t · · · 1 

r,qe E 0·H E- 3HeprHH 4aCTHL!bl ,qo 1-1· nocne'pacceflHHfl, a£ i H £r-
'3Heprl-11-1 Ha4a1lbHOrO H KOHe4HOrO COCTOflHI-1H MHWeHI1 1 B 06UieM cny-
4ae oKa3biBaDTCR HeTpi-1BHa1lbHbiMI1. KaK no,qyepK!-1Banocb s pa6o-

. TaX /41, OC06bli1 HHTepec npe,qcTaBilflDT I-1CC1le,qOBaHI1fl I-1Mny1lbCHbiX 
cneKTpOB 4aCTI1LI 1-11111 1lerKI1X fl,qep, pacceflHHbiX Ha nerK11X fl,qepHbiX 
MI-1WeHflX c nepe,qa4ei1 nocne,qHI-1M ,qocTaTCl4Ho· 6onbworo I-1Mnynbca · · 
I q ~, 1 f3B/c/. 04eBI-1,qHo, 4TO a· 3TOM · cny4ae sepoflTHOCTb. nonHero 
pa3sana nerKoro 11~pa 6ni13Ka K e,qi1HI-1L!e, no3TOMY np11 TeopeTI14ec
KOM aHa1ll13e TaKI1X npolleccos B paMKax TMP MOmHo c xopowei1 T04-
HOCTbD B Ka4eCTBe nOilHOH CHCTeMbl BOilHOBbiX ~YHKL!I1i1 KOHe4HOrO 
COCTOflHI1fl . fl,qpa-MI1We.HI1 Bbi6paTb CI1CTeMy n1lOCKI1X BOilH, Oni1Cb1Baid
li\HX /~Ba31-1-/ CB060~HOe ,CIBI-1meHI1e ~parMeHiOB /HyKriOHOB/.fl,qp~. 

Ecn~-1. np11 3TOM ,qn11 sonHoscii1 ~YHKL!I-111 ocliosHoro cocTOflHI1fl 
11,qpa A, KaK o6bi4HO, Bb16paTb rayccosy napaMeTpl13ali11D 

-+ . -+ 2 A. . -+2 A -+ 
I tll0(r 1 •••• ,rA )I .. (IT e:xp(-,ar. ))8(.~ r. ), 

. . 1=1 ' 1 1=1 1 

TO 1 I-1Cn01lb3Yfl CTaH,qapTHYD TeXHI1Ky 1 iCHMMeTpH4HOr011 11CKJlD4eHI1fl 
o·-~yHKL!I-111 /npeo6pa30BaH11e . fapTeHXay3a-I!Jsaplla/ 12 •31, MOmHO 

n01lY411Tb npocTyD CB113b xapaKTepi1CTH4eCKI-1X ~YHKL!I1H 

do-· 
tlJ(a,t) = f dtdE exp ( 2i am N (E-E 

0
))dE /4/ 

paccMaTpHsaeMoro npo1.1ecca /pacc411TaHHbiX c ~4eTOM Koppe1lfllii1H 
L!eHTpa Mace 11,qpa.A 11 qe3 y4eTa nocne,qHHX/ cne,qyKiUiero s11,qa: 

ita 
tll(a,t)Kop = e:xp(-, . ) tll(a,t)HeKop 

(1+ la.a)A • 
/51 

nacKOJlbKy no onpe,qeneHI1D /4/ 

do-ir tll(O,t) = ~ -,, 
r dt 

TO COOTHOWeHHe /5/ ·COrnacyeTCfl C pe3y1lbTaTOM /2/ 1 nony4eHHbiM . 
s pa6oTe~~ · 

Cs1!3b Mem,qy caMI1MI1 11MnynbCHbiMH, a T04Hee 3HepreTH4eCKI1MH 
cneKTpaMI1 4aC.n11.1 1 pacCeflHHbiX Ha' 11Koppe1l11pOBaHHOH11 1-1 11HeKop
penl1pOBaHHOH11 MI1WeHflX 1 CJle,qyDU\afl 113 /5/ 1 OKa3biBaeTCR 11HTer
paJlbHOH 

2 

. (-.!k; 
dtdE 

t 

) = e -'A'ii:'l ( do-· ) 
Kop d t dE HeKOp 

E .· t X 
2MA M dE'.J ') 
_, f v 2M (E-E . 

- Aa. E A /6( 

2V2MAt(E-E')) ( 2MA(E-E') )( do-· ) . I. 
xJ1( Aa. ' ~:xp Aa• dtdE HeKop 

·) 

. F) 

4 

~) 
C) 

3,qecb E= E0 +·..!._M , a M A- Macca MI1WeHI1. 
. 2 A 

no,qpo6Hi.IH BbiBO,CI C()OTHOWeHI-1H /5/ 1 '/6/ COBMeCTHO C npl11lO>Ke
HI1eM nony4eHHbiX pe3yJlbTaTOB K pac4ei'aM Ce4eHI-1H KOHKpeTHbiX 
npol!eccos 6y,qeT ony6ni1Kosati oT,qenbHO • 

ABTOpbl npi13HaTeJlbHbl n~C.Al!lrl1peD, n.11.nanl-1,qycy 1-1 A.H.C11CaKfl-. 
HY 3a CTHMY1111PYDUII-1e o6cym,qeHI1fl. 
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