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YVIIK 535.33

Huna PEBAHE*

HE-JJOPEHUOBA POPMA CIIEKTPAJIbHOFO MPOBAJIA KAK
PES3SYJIBTAT lIPOHECCA BKJIIOHEHHA Bb]DKHFrAIOILEFO CBETA

(llpedcragun B. XuwHAKOe)

1. BBezxeHne

Bo MHOrMX paõOTaAX paCCMaATpHBaeTCA POTOBLIKHUraHKe CHEKTPaAJIbHOTO
rpogßara (PCII) cßeroM CTaHKHOHApHOH HHTEHCHBHOCTH H OJZHOH YaCTOTEI

B IpoMexXyTKe BpemeHH (o—7) (cm. HampuHmep, ['—4]). llpu 31Tom 6es-

pa3smepHas »a phbekrTußHaa aoo3a (B91 Bbokurauusi P(Oo01,) (cM. PopmMy-
abrh (1) u (2)), onpexenarmas uepes popmyay (1) PpopMy cHeKTpaJibHOro
IpoßaJla B PYHKIIMHH HEOAHOpOAHONO paCMpexenekKsA YACTOTbL Mepexola B

lIpHMEeCH, CUHTAETCA TPoOMNOpUHOHaAJIbBHOÜ — IPOH3BEAEHHIO — OJHOPpOAHONO
CIHEKTpa INONNOeHKHA H JO3bI H3JYUEHHA BbIKHTaRILero cßeTa (CM. bop-
MyJly (4)). OueBHAHO, UTO TAKOH MOAXOA He BEpek AJA NIPOAOJIKHTEJIbHO-
CTH. BBDKXHTaHHA 7, MEHbIIeÜ HJJM CpaBHHMOÜ C BpeMeHaMH pelaKCalHH
BO3ÕY>XIaeMOro 93JEKTPOHHOFO YpoßHf. B 53ToH paõorTe paccuHTaHa Õe3pas3-
MEpHaA JPPeEKTHBHaAA Jo3a BbKXUraHUsI P(O0w1,T) C YUETOM BJIHAHHA BKJIIO-

YUEHHA BbDKHraolero MOHOXPOMAaTHYECKOFo CBETA. ÖIHOPpoAHbBIÜ CMEKTp MO-

TJOMIEHHA OMPpeAelaeT CMNeEKTpaslbkoe pacrmpeaenekke B 3 BbKHrakHya
TOJIBKO lIPH lIPOAOJIKHTEJIBHOCTH BbII»KHraHHA CYILIECTBEHHO ÕOJIbIIEÜ, YeM

BpeMA pellaKkCallHH BO3SÕY>JIAEMOTO YPpoBHA. OÖIHAKO POpMa CNEKTPpaIib-
HOTO llpoßaJja COBMaAaeT CO CHEKTpaJibHbIM pacrpeaenekkem B BbDKH-

TaHMA TOJIBKO IPpH MaJbIX JO3aX BbIXKHraHKf. C poCTOM MIpOXOJKHTEJIb-
HOCTH Bb]XHraHHf 103 a BbIXKXHraHHfA PaCTET, HAUUHAETCA MPOHECC HaCbIILE-
HHA CMEKTpaJIbHOro Mpoßarla [°], H hopMma Mpoßasa y*Xe CJOXHbBIM OÕpa-
30M 3aBHCHT OT BOSJ] BbI»XHraHMA. TaKHM OÕpa3oM, lIpPH OÕbIUHOM lIpeAfNO-
JOXEHHU, UTO OZHOpoOAHbIÜ CMEKTPp MONONEHHA HMEeET POpMy JOpeHUMa-
Ha, JJIA MOJJYYEHUA IPOBAJA TAKOÜ >KE POPMBbI MPOAOJIKUTEJIBHOCTb BbDKH-

raHHA JOJXKHa ÕbBITb JOCTATOUHO ÕOJIbINOÜ B CpaBHEHHH C BpeMEHaMH Ppe-
JaKCaNHH BO3SÕYXIEHHOTO YpoOBHA H JOCTATOUHO MAJIOÜ AJIA OÕeCMeyekHHA

OTCYTCTBHA IpoeccCa HaCbIIIEHHA NPOBAaJa. ;

CyllleCTßYeT TAK>XKE 3HAYUHTEJIBHOE UYHCJO 9SKCNEPUMEHTAJIbHBIX paõ6or
NO ABYXCTYMeHY4aTOMYy PCII B TpexypoßHeEßblXx [°] H UeTbIpeXYpOBHEBbIX
[°—9] cucremax. B 3TOoH paõore paccyuuraubl B 9 Bb»XHraHYHs IpY ABYX-
cCTyMneHyaTOoM PCII KaK B TpeX-, TAK H UETbIpeXYpOBHEBbIX CHCTEMaX, Ne

Ha lEpBOH CTYINeEHKH BbDKHraHHAa (0—1) MHCMOJIb3yETCA MOHOXpOMaTHYUeCKHÜ
CBET, a Ha BTOpolä — Õ-HMIIYJibc. lloka3aHo, UTO H B 3TOM CJYyUYUae CIMEKT-

parbHoe pacnpeaenekke B 3 PCII cymecrßeHHko OTJIMYaeTCA OT OAHOPOA-
HOFO CIEKTpa MOrnomekua O—l] Mpu MpoAoKHTEJbHOCTH BblKHraHya 7
Ha lEpBOM 93TAaNe BbDKHraHHA MEHbIIEÄ HJIM CpaBHHMOH C BpeMEHaMHK pe-

JaKCaNMH BO3ÕY>XIAEMOro JJEKTPOHHOFO YpoBHA 1 (H TpeTbero ypoBHA ]'

UETbIPEXYpPOBHEBOÜ CHCTEMBbI). C poCrTOM MIPpoAgoJKHTEJIbHOCTH BbI»KHraHHA

BOaJ] BbDKHraHHA CTPeMMTCA K HE3aABHCAIIEÜ OT 9STOÜ MPOXOJNXKHTEIbHOCTH
PDYHKUHH, KOTOpaA MIPpoMNOpUHOHaJibHa OZHOpOAZHOMY CIEKTpy MONIOMeHHA

rnepexoza o—l.

* Eesti Teaduste Akadeemia Füüsika Instituut (MHcTHryrT pu3uku AKaaeMuHH HayK DcTO-
HHH). 202400 Tartu, Riia 142,. Estonia,

https://doi.org/10.3176/phys.math.1991.1.06

https://doi.org/10.3176/phys.math.1991.1.06


38

IIpoBarbi, onmpexensemble yepe3 HaäAekHHble BOJT BbDKUTraHHS, MOTYT
ÕbITb HCMOJIbB30BAHbI KaK CMEKTpaJibHble PHJbTPbi [> '°]. Paccyuutanyb! Bpe-
MEHHbIe OTKJIHKH MOCNEAHHX Ha CBETOBOÜ Õ-HMIIYJIKC.

2. IphpekrTnBHaa 103a POTOBBIKUTaAHUA H bpopMa CMHEKTPaJbHOFo

' IIpoBaJa MNPpH OAHOCTYMEHYaATOM Bbl»XKXHraHMH

Paccmorpum PDCII B onTHuecKkH TOHKOM OÕpa3ue pa3ÕaBJJeHHOro TBEp-
JOro paCrTBopa POoTOXpoMHBbIX MOJIEKYJI MOHOXpPOMaTHUECKHM CBETOM UYAaCTO-

Tbl woo H HHTEHCHBHOCTH /o B HHTEpBaJle BpeMeHK OT HYJA A0 7. ITpu onpe-
JEJNEHHbIX IPeAaMoJOXKEHKUAX (CNa60e BO3SÕYXAEHHE, OTCYTCTBHE OÕpaTHbIX
IpoHeccoB, MpoleccoB MNepekoca H T. . [2]) PyHkuHs HEOAHOpoOAHONo pac-
rmpezenekua (PHP) o(01,7) 4aCTOTbI UHCTOINEKTPpOHHOFoO Mepexoza 0—]
B IIDHMECH H3MEHAETCA 9KCIOHEHIIHAJIBHO BO BPEMEHH:

o(%1,)=00(%) exp [—P(20,7)], (1)

rze oo(01) — Hauanpkaa PHP n P(Oy:,)— õe3pasmepHaad apheKTUB-
Hast 303a PCII B MOMEHT T.

- Bo mHoruyx paõorax (cm. HarnpuMep, [°74]) P(%%1,7) Oompeaensaerea
CJEAYIONIHM OÕpa3oM:

T

P(%1 1) =Pr(%,1) =ax (00— 201) [1(F)dž, (2)
0

rae I(f') — HHTEHCHBHOCTb B MOMEHT /, 2 — KBAHTOBbIÄ BbIXOA OCII

H x(0o—2%1) — OZHOPpoXHbIÜ CMEKTpPp MONNONIEHHA, KOTOpblä B pacueTax

IIpeAMmoJaraeTCA JOPpeHUHAHOM C INIHpHHOÜ y H MaKCHMYMOM Ha UYaCTOTE

9012

x (00 — 201)= (oy/27) [ (00 — 201)*+ (y/2)*] , (3)

TAe 0 — HHTEFpaJibHOe CEUeHHE CNEKTPpa NONNIOIEHHA.

Ilocne KoHua mrpoueca PCII (1>7) mnoryyaem OKOHUaTEJbHYIO 3p-
peKTHBHyIO 203y PCII Pr(0:), 4epe3s KOoTOpylo, Henorb3ya bopmyny (1),
ONPpexerAaeTCA OKOHYUaATEJbHbIÜ CMEKTpaJlbHblX mpoBan B PHP. B kauem

cnyyae

Pr(0)=aloTx (00 — 201) =ByT/Es, (4)

r7e B=O'(l]o/2n H š1'=-(1(1)0—901)2+'yz/4.
OnzxHaKo popMysbl (2) u (4) MOAXOAAT TOJbBKO AJA BpeMeH 3HaYH-

TEJIbHO ÕÕJbIINX, UCM BPeMA peNaKCaUHK BO3SÕYXAEHHONro ypoBHA 1.

JIJA paceMOTpeHHA BpPeMEeH MEHbIIHX HJJH CpaBHHMbIX C BpeMEHEM Ppe-
JaKCaNMH YpoBHA 1, HEOÕXOAUHMO YUECTb BKJIIOUEHHE BbIKHTaUlero CBETA.

ITO MOXKHO CAEJAaATb, HCNOJIb3YA ÕOJee OÕILYIO B CpaBHEHKHH C hPopMysoÜ
(2) bopmyny aaa aphbekruBroü o3bi PDCII, koropas ornkebiBaer OCII
JIIOÕBIM CBETOM JOCTATOUHO MaJIOÜ HHTEHCHBHOCTH, B TOM UHCJIE H HMIIYJIb-
COM JUO60Ü POpMbI H AJUHbI [!6 2]. Takum oõpa3om, Õe3pa;smepHas 3p-
pekruBHas x03a PCII B MNepBOM MOpAAKE TEOpUH BO3MYIIEHHA CJEAYNO-
a:

4 v

P(%, t)=P2(%4,t)=a f dV' [] di dt S(t F)Fe ,t ), (5)
—00 400

rae F» — kKoppenauukoukas bhbykkuya (KO) mpumeckoro ueHtpa [!'°'2],
S — KP Bbl»KHrammero cBeTa; B HallleM CJIYyUae:

S(t;K)= iloexp [ioo(4—8)], nmpr 0), H Z)T, (6); s .ot 0, B Apyrux CIyYaax,
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A OMNHCAHHA MPHMECHOTO HEHTPpa MCMNOJIB3YEM MOAEJb, B KOTOpoä
peraKcaluHoHHbIe IpollecCbl Ha BO3ÕYXAEHHOM YpoBHe ] OMHCbIBAIOTCA KOH-

CTaAHTAMH 9HEpreTHYeCKOH H UHCTO-pa3oBOH perakcauuü yi K T'i. CoorTBer-
cTBylol1as KP cnexymouag:

Fti t) =%*-exp [0i(E— b) —

—Y1(2t'—t1—t'1)/2—Filti—t;|/2]. (7)

OTMETHM, UYUTO, HeMOJIb3yA 3Ty KOD, nozxyyaem CHEKTp HOrJomeHka (3),
TÄE YEY1+F1.

Ilocne okoHuaHHa mpouecca ÖCII (1—0o0) mpogan B PHP onpezesa-
ETCA Uepe3 CJEAYNIYO IPDPEKTUBHYIO JO3Y BbKUTraHYA:

w £

Pz(goi) =a10fdt, ff dt1 dtli €Xp [i(:)o(t1 — t; )]Fz (t/, tl, t; ) +
0 0

r

00 g

+alofdt' ff dt dt' exp [koo(i — B )1 P2(E, b kL (8)
ä 0

IlozcraBnaa bpopmyny (7) B bopmysny (8) » uurerpupya bopmysy (8),
NOJIYYaeM:

P2(901) =B(yT+ (2 — y*/E1) +2 exp (—y T/2) X

X [E2cos (x7) — yxsin (x7) ]/Ei)/1, (9)

rae *x=O4u—00%, E2=—r+y2/4. ;

Boree TouHas bopmyna (9) rmepexoaur B OÕblukoO HCIOJIb3YEMYyIO POop-
Myly (4), korza BblMozHserTca yecnoßre T>>2y-! (TOrza BTOpoe, KOHCTAHT-
HOE CJaraeMoe Ha MHOro MEHbIle JHHEÜHO paCTYIIero MEepßOro cJarae-
MOTO H TpeTbe CJaraeMoe 3aTYXJIOO; CM. puc. 1). Kak u crexoßasno OXKHAAaTBb,
B Bpxkurakya Pa2(O01) 3aBHCHT TOJIBKO OT CYMMBI KOHCTAHT peraKkcauuu
MT+I=Y.

PHc. 1. Bespasmepuble appekTußube 20361 Bbxurakya Pr(0), P(%1) u Ps(%),
paccuHTaHHble o popmynam (4) (mpepbißucraa JuHka), (9) (cnnowmumaa nuuua) u (25)
(uITpHXx-MYHKTHpHaa JUHKHA). lapamerpbl: Di=yi, Bp=0,1l; e4=0,4. Bpema T zano B y;7'.



40

3. IIpoxoxxzgeHMe CBETOBOro MMIIYJIbCa Uepe3 CMEKTPaJbHbli (PMJbTP

CIeKTpaJibHble MPpoBaJbl HIHpOKO MHMCNOJIb3YIOTCA KakK CMEKTPaJibHble
PHIbTPbl (cm. HarmpumMep, [> '°]). Bpemerkkož orTKuk R(/) creKkTpasbHOro

PUJbTPpa Ha Õ-HMIIYJIbC, MNaJamIIHÄ Ha PUJIBTP B MOMEHT /=0, oNpexeTs-
ETCA hypbe-o0Õpa3oM €ero KOMINIEKCHOTFO IpolNyckaHkua (/>0)

F(t):—l—-— fdm exp (—lol)r(0). (10)
285

Haõnozaemas HHTEHCHBHOCTb CBETA, IpoleAglllero OPOHIbTp, J()=
=J|R(t)|?. Kommsekekoe mporyckakkye r(w) BbIpax>XaeTCA Uepe3 CMEKTP
mporyckaHka T(o0) crexyomum oõpa3om ['5?]: i

l F :
r(o)=ep (T +DiTOS1]), (11)

rae Ä oõo3uavaer rpeoõpasogBaHuke Pusp6epra [! 14].
Ilocne PCII (1—00) CHEKTp MporycKaHHA ONTHUECKH TOHKOFO OÕpa3ua

TOJIIIHHBI ÖZ CJexyomnYd:

T(0)=1—56L f dd1x(006—%)o(0). (12)

IlozceraBnaa bopmyny (1) B pbopmyny (12), aanee-popmyny (12) B Ybop-
myny (11) », HakoHelN, bopmyny (11) B popmyny (10), nmonyyaem ce-

AYÜ BpeMeHHOX OTKJIHK (/>0):

äi oL
3

N

x

R(t)=zõit) ———štglexp (—yt/2) fdš?m exp [—i%%— P(%xu)]. (13)

IIpsmoe HHTErpHpoBaHHe hopMyJibl (13) BOo3MOXXHO IPpH BbIIOJJHEHHH YCJIO-
BHAa P(O%1) 1, rTorzga

exp [—P (1) ] =21 — P(%41) +P2*(041)/2—... (14)

H (TpH oo=const; /Z>0)

R(t)=õ(t) (1—öLoo) +R(1), (15)

rze B byHkuuu R(2) 1>0. ;
Yuyurem B pa3noxeHuH (14) nepBble agBa uneka. Ilpu P(O%1) =Pr(%)

(cm. popmyny (4); orMeTHM, UTO mpoBaz B PHP rorga JopeHukak), HH-

TErpHpyA bopMmysy (13), noryyaem * ;

Rr (t)=ABT exp (—iool—yt), (16)

rae A=öLooo.
Mcrorp3ya 6o0nee TouHyIo bopmyny (9) aa B3 PCII P(%%)=

=P»(O1), noryyaem

AB(T —) exp (—iool—y/), nmpu O<IZT;)=(7 ;

17Ra(t) C nmju - E<kK
(17)

T. €. BDEMEHHOH OTKJIHK R»(/) He 3aTYXaeT UHCTO-9KCMOHEHIIMAJIBHO, KaK

9TO ÕBbIJJO IIDH CIEKTpPaJIbHOM IpoBaJe POpMbi JOpekukMaHa. C poCrTOM IIpo-
JONKHTEIbBHOCTH Bbl»XXHraHHA 7 OTKJIHK R(t) crpemutca K RL(t) (cm.
puHc. 2).

;

Yuer unega Pr*(%)/2, cm. llpunoxenne A,



41

OTMETHM, UTO yYueT uJeHa P»*(01)/2 B pa3NoxeHuu (14) naer orTJMy-

HOe OT HyJA 3Hauekke Ri(f) B oõnacru (0,27) u T. A., T. e. YIeT UNeHa

P"(t)/n! naer orauuHoe orT Hya 3HaueHke Ra(/) B oõnacrtu (0, ütja

4. IppekrußHaa 103 a POTOBbKHUTaAHHA, POPpMa H BPEMEHHOÜ OTKJHK

CIHEKTPaJIbHOrO MNPpoBaJa MNPH ABYXCTYMEHYaTOM BbI»KXHraHMH

Byzem paccMaTpHßaTb CJYyYaž, rae Ha MepBOÄ CTYNEHH BO3ÕYXAEHHUA
(0U—1), HaunHad C MOMEHTA HYJIb, ÕYAET HCNOJIb3OBAH CBET YaCTOTBI (O9 H

HHTEHCHBHOCTH /o, a BTOpas CTYNeHb BO3Õy>AEHHA C ypoBHA 1 Ha Ypo-

BEHb 2 B 3-YpPOBHEBBIX CHCTEMaX HJIH C YpoBHA 1° Ha ypoßeHb 2 B 4-YypoßHe-
BbIX CHCTEMaAX lIpPpOHCXOAHT IpeAelbHO KOpoOTKHM CBETOBbBIM HMIIYJIbCOM

(Õ-HMIIYJIBCOM) B MOMEHT BpeMeHHK 7, onkcblßaeMbiMm KO (cm. pHc. 3)

So(ta, ) =Sxd(t2—T)d(t;—T). (18)

OTOT HMIIYJIBC JOJXKEH ÕblTb CYIIECTBEHHO KOpoue BpeMeHH pelaKCallHH

ypogßHeX 1 (1°) n 2, a Tak>KXe CIEKTpaJIbHO llHpe HEOAHOpoOAHOFO paclllpe-
HeNeHHA UYaCTOTbI Ojs(Or2) nmepexona ll—>2 (I'—2). Janee, c BepostHo-
CTbIO O lIDOHCXOZHT POTONpeßpallleHHe lEHTpa, BbIBOZAAILEe Eero H3 pes3o-
HaHCa C OÕOHMH BO3ÕY>XAEHHAMU. B 4-YpoBHEBOÜ CHCTEME lIPOHCXOAHT JO-

TOJIHHTEJIBHO peJaKCauus c ypoBHAa 1 Ha ypoßekb I'.

B 3- u 4-ypoßHeßblx cHcremax PHP uacror Ooi H 12 (All, Al2) UUCTO-

JNEKTPOHHBIX MEpeXxOAOB MOXKHO 3aNKHCATb CJEAYIOMHM OÕpa3oM:

Puc. 2. AÕCOJIIOTHBIE 3HAUCHHA BPEMECEHHbIX OTKIMKOB RL(7), Ra(t) H Rs(2), paccuHTaHHblx

no popmysnam (16) (mnpepbßueraa suHka), (17) (enaowmas nuHkAa) » (26) (wrpux-

NyHKTHpHaa JHHHA). IMapamerpbl: Mi=yi;, P=o,l; 84=0,4; A=hAs. Bpema T nano B vi7'.

Puc. 3. CxeMbl ypoBHeÜ mpu

ABYXCTYMNEHYATOM BbDKHraHHH B

3-ypogHegßoü (A) x 4-ypoßHe- 1

poü (5) cuncremax.
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03(01, 12, T) =030(01, A12) exp [—P3(01, 412, 7)] (19)

JJIA 3-YpoBHEBOÜ CHCTEMBI H

04 (01, 211%, A1r2, tT) =os0(201, 211%, Ar2) exp [—Pi(01, 211, O4%2,4)] (20)

AJIA 4-YpPoBHEBOH CHCTEMBI.

B paccMaTpHBaeMOM cCJIyYUae HCIOJb30BAHHA Õ-HMIYJbCa Ha BTOpoÜ
CTYNEHH BO3ÕYXAEHUA OKOHUYUATEJbHbIe (T—oo) Õespa;3MepHble apPPeKTUB-
HblIe J03b] PCII onucbiBaloTCA CJEAYIOHIHMH POpMyJaMH (MaJlble HHTEHCHB-

HOCTH BO3ÕYXAEHHA):
00 z

Ps(%1) =aSxfdV' [[ dtdt'S(ta, JALIR NA NA (21)
r —00

[!5] xa 3-ypoBHeBoÜ CHCTEMbI (3aBHCHMOCTb OT jz Iporaaaer H3-3a

HCIIOJIb30BaAHHA Õ-HMIIYJIbCa) HJIH :
00 P t2 V

Pi(01, 21) =aSxfdW [[ dtzdt [dts f dt;S(ta, AA
r —00 —00 —00

XFUF,TT, ta taitat) (22)

[1°] za 4-ypoBreBoh cuerembl. B popmynax (21) u (22) F3 u F4 KD
COOTBETCTBEHHO 3- H 4-YpoBHEBbIX CHCTEM. JIJA ONMCAHHA 3- H 4-YpoBHe-
BbIX CHCTEM HCIIOJIb3YEM MOJEJIb, B KOTOpDOH perJaKCauHOHHbIe NPpoHeCCbl Ha

ypogBHe ] (1°) omucblBaloTCA KOHCTAHTAMH 3HEpreTHYeCKOÜ yi (y'i) u uuc-

TO-pbasoBoü I';(T,), Ha KOHEeUHOM YpoBHe 2 — KOHCTAHTOH 93HEpreTHUue-
CKOH peraKcauku y;. CooTBeTcTBylolllke KPO crezyomne:

: F3(t', T, T, tz, t; ) =C3 EXP [lgiz(tli— t1)+i901 (t;— tz) —

— AU—1 ) J2 — p (GAH — lt )fro (23)

-Pi —a --HAa | ]ab] — ha 51 — |birmdab)/2]
H

Fi(P, T,T, t2, 2, ts, ) =Ci exp [i12(6—) FHi (8 —) +

+ 1D01 (6. — 1) — AAAH OI V dF da — 1 ) /2 —

labb —ba — F) /2—17 (ti—t2+t;——t,2+lt1—t;|j+|t2—t;l —

db — ba | — 18—x+)/2 —Fa(tz—t3+t;—t'3+|tz—t; +

+Ab Jhxbilr |661/ (24)

rne C3s H C4 — KOHCTAHTbI. C4 COZEpXUT TaAK>XKE HHPOpMalHIO O B3aAHMO-

NEÜCTBHH MEXXAY YPpoBHAMH ] H 1, NPHBOASAIIHM K IIpouecey peraKkcauuku
1—1'.

IloncraBnsas popmysbl (6) u (23) B popmysry (21) 1 HHTErpupya pbop-
myay (21), nonyuaem »a bhekTHuBHyIo 203y DCII B 3-ypoBHeBOH CHCTEME:

Ps(901) =esty/5i — exp (—yiT) (Ti — vy1) /Es —

„ —2exp(—yT/2)vi[Ea cos (xT) +T4x sin(x7)]/E1Es), (25)

rne es=aloS»Cs/viy2, Es=x+(1—y1)*/4 n Ei=x+(y77—12)/4. ;
M3 popmysibr (25) BHAHM, UTO BTOpoe H TpeTbe CJaraeMoe 3aTYXAIOT

SKCIOHEHIIHAJIBHO C poCTOM BpeMeHH BbDKXHraHYf T, mpu T>2y' u T>

>yi7! n03a PCII onpegenaerea NEpBbIM, KOHCTAHTHBIM CJaAraeMbiM. TaKuHM

oõpasom, yBenununBaa 7T, »aphbekruBHaas x03a DCII crpemutea K bopme
JJOpeHIIMaHa H IIDH ZOCTATOUHO MAJIOM e3 H ÕOJIBIIOM 7° MoJyYaeM MPpoBal
POpMbI JOpeHIIMaHa, KOTOpblÜ He H3MEHAETCA MpH AarbHeEÜLIEM pocre 7.
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COOTBETCTBYIOIIHÜ BpeMeHHOÜ OTKJHK CHEKTpaJJbHOro MpoBaJa KaK

PUJbTpa Ha Õ-HMIYJIbC CJEAyOHÜ (YUUTbIBaA uJek P3(O01) B passJoxe-
HHH (14)) (cm. pue. 2): ;

Ases(1—exp [—yi(7—)]) exp (—iol— yt), O<IZT,
t =[ 2Rit)=

10 rt
(26)

rae As=6Looxg:
AHAaJOTHUHO, MOACTABAAA hopmMysbr (6) u (24) B popmyny (22), uH-

TErpupyA bopMysny (22) H Ipeamornarag, UTO UaACTOTA o00 B pe30HaHce C

nepexozom 0—l1, 1. e. |x| >-vyi, Di, 15 D 1 |x—-1r| >|x], nonyyaem 23p-
PpeKTHBHYIO A03y PCII B 4-ypoBHeBOH CHCTEME:

Pi(01, 1)=eify(Ti+y"')/Ei+
sexp (—vil )p3 (Ve —T1) Di = LV )bsla — 21) +

KUD TAAIAADAL AAY ILUL+ (27)

+exp(—yT/2) [exp (ixT) (1— (T1+174)/(—ix+ (y — 2y7)/2)) / (—ix+y/2)X
X (—ix+(11— y1)/2) +c. /2,

rae y=y/+14, Es=x*+(y—2y)*/4, ea=aSwoCilo/y,Y Y-
C pocrom I gce cJaraeMble, KpoMe IMEpBoro, 3aTYXal0oT H KaK H B

3-YPOBHEBOH CHCTEME MOJYYUAEM HE3aBHCAIIYIO OT 7° 9PPeKTHBHYIO AO3Y
PDCII popmbi JopeHukarnra. :

ApBrTop õrarozapen H. Kukacy n JI. Peõane 3a oõcy>AeHHke paõorel.

IlpusoxxeHue ”

A. BpemeHHoü oTKIHK Rr(t) CIEKTpPaJIbHOTO PHJbTPa Ha Õ-HMIIYJIbC
Mpu yyerTe Tak>Xe uneHa Pr*(01)/2 cnexyoumud:

Rr(t) =A[BT— (BT)*- (£/2+1/y)] exp (—ioo— y2). (A1)

B. IIycrTb nepBbli 3Tar BO3Õy>AEHHA MPOHCXOAHT OAHOCTOpOHHHM 9KC-

NOHEHUIHMaAJIBHO 3aTYXAIOHIHM KOPepeHTHbBIM HMIIYJIBCOM, ONHCbIBaeMbIM

KD [15]:

4—K)—A(+F5)/2], 0<, b;Sl(ti,t,i)=[50€xp [00(1—8) —A(4+8)/ ] 1,b (B 1)
0, B ApyruXx cJyyuaax.

COorTBeTCTBylolllas obphpekruBraa 203a AByXCTyMeHyatToro OÖCIHH 8

3-YpoBHEBOH CHCTEME CJEANYOIAaA:

Ps(90) =e/ (exp (—AT) (y — )/E]— exp (—w) (D1— yi+4) /E] —

— 2exp[—(y+A4)T/2] (vi — A) [E] cos (x7) +Iuxsin (x7)]/5)5,), (B2)

r7ze 8;'——— (lSzoC3So/ (Yi k A)YZ, š; s a + (Fi - 4 —A)2/4, š; = xx."—A

+(Ii—yi+4)Y/4 n B =x+[(i—4)?*—T2]/4.
SrTa Ba onpexenAaer CMeKTparbHblÜ MpoBas Np paceMaTpHBaeMOM JBYX-

CTyMeHYaTOM OPCII. BpemeHHOÜ OTKJHK 9TOro CHEKTpaJlbHOro MpoBalla
KaK ÕHJbTpa Ha Õ-HMIVJbC CHEAyoMuä (yUuuTBIBaa unek Ps(O01) B pas-
JOXKEHHHU (14)):

JAse;fl—exp[(A—w)(T—t)]) x
Rs(t)=! X exp [—ioo/ — yt —A(T—t/2)]/(vi—A), O<IZ<IT, (53)

10, ib



44

AJU-T:EPATYPA

1. Topoxoeckuü A. A., Kurac H. B. )XX. npuKkKs. crekrpocror., 1978, 28, 832.
2. Rebane, L. A., Gorokhovskii, A. A. and Kikas, J. V. Appl. Phys., 1982, 829, Ne 4,

235—250.
3. Malkin, E., Kikas, J. Opt. Commun., 1989, 73, Ne 4, 295—298.
4. Tlaaniso, R., Kikas, I: Malkin, E., Truusalu, P. Opt.: Commun;. 1990, 35, N 0 8,6,

397—400.

5. Winnacker, A., Shelby, R. M. and Macfarlane, R. M. Opt. Lett., 1985, 10, 350.
6. Friedrich, J.., Haarer, D. Angew. Chem., 1984, 23, N* 2, 113—140.

7. Koporaes O. H., Jornkckroü E. H., Tnsedroeckuü B. H. Ortr. n cnekrtp., 1985, 59,
BLIIIL. 3, 492—494.

8. Lee, H.-W. H., Gehrtz, M.;, Marinero,;E. E. and Moerner, W. E. Chem. Phys. Lett.,
> 1985, 118, Na 6, 611—616.

9. Lenth, W., Moerner, W. E. Opt. Commun., 1986, 58, N» 4, 249—254.
10. Sõnajalg, H., Gorokhovskii, A., Kaarli, R., Palm, V., Rätsep, M. and Saari, P. Opt.

Commun., 1989, 71, N 6, 377—380. E

11. Peõanse H. M3BB. AH SCCP. Dn3. Marem., 1985, 34, Ne 4, 438—440.
12. Peõane H. M3BB. AH SCCP. Õns3. Marem., 1989, 38, Ne 1, 34—43; Rebane 1. J. Phys.

B, 1989, 22, 2411—2421.
13. Mocranee B. A. TeoperHyeckHe OCHOBbI ONTHKO-pH3HY4ecKHX HeeJlenoßakki. JI.,

MawununHocrpoenHne, 1987.
14. Baünwureün JI. A., Barkman JI. E. PaszneneHue uacTOT B TEOpHH KOJeÕ6aHHÜ H BOJH.

M., Hayxka, 1983.

15. Rebane, I. Phys. stat. sol. (b), 1988, 145, 749—757; Pe6ase H. Onr. H

crneKTp., 1988, 65, Bbiri. 1, 49—55.
16. Rebane, I. Opt. Commun., 1990, 76, Ne 3,4, 225—228; Peõane H. M3B. AH 9c-

TOHHH. Pu3. Marem., 1989, 38, Ne 3, 348—351.

IlocrynuJa B peaaKuHmo
,»22/VI 1990

Inna REBANE

SPEKTRAALSÄLGU KUJU KÕRVALEKALLE LORENTZIST

KUI PÕLETAVA VALGUSE SISSELÜLITAMISE TULEMUS

On arvutatud špektraalsälgu kuju, arvestades põletava monokromaatse valguse sisse-

lülitamist- ühe- ja kaheastmelisel fotopõletamisel, viimane nii 3- kui ka 4-nivoolises süs-

teemis, ning leitud nende spektraalsälkude kui spektraalfiltrite ajalised kosted valguse
õ-impulsile.

Inna REBANE

NON-LORENTZ SHAPE OF A SPECTRAL HOLE DUE TO THE

SWITCH-IN OF BURNING LIGHT

The shape of a spectral hole has been calculated taking into acecount the process of
switching in monochromatic burning light on one- and two-step spectral hole burning,
the latter both in 3- and 4-level systems. The time responses of the spectral holes as

spectral filters on õ-pulses of light have been found.
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