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AnaHOTa U

Paccmorpen anmamor adbdexra Korrona— Myrtona mjisi mpeiesibHO KOPOTKUX WMITYIbCOB.
B mpemmonoxennn, 9To CIEKTp WMITYIbCA TIEPEKPHIBAET BCE XapaKTEPHBIE YACTOTHI KBAHTO-
BBIX [E€PEXOJI0B, IMOJIyYeHA CUCTEMa HEeJIMHEWHDbIX BOJHOBBIX YDPABHEHWH /Il UMITYJIbCA, Pac-
MPOCTPAHSIONIEroCs MMEePIEHUKY/IIPHO HAMPABJIEHUIO MArHUTHOrO moJid. [lokazaHo Haiu4ane
HEJIMHEHHBIX PEKUMOB MPO3PAYHOCTH M COJTUTOHOTIOIOOHOM TMHAMIKH.

KuroueBsie caoBa: 3dbdext Korrona— MyTomna, mpesessbHO KOPOTKAN UMITYIIBC.

BBenenue

B mocaeanme roapt 3aMeTHON TEHICHINeH B pa3BUTHN CHCTEM ONTHYECKOi 06paboT-
Ku nHGOPMAIHH CTAJI0 CO3/IaHUe U TIOUCK CPET, MO3BOIAIMNX 3(hDEKTUBHO yIPaABIIThH
CBOIICTBaAMHU TIPOXO/IAINEro 4Yepe3 Hux csera. He B mociieiHIO0 OdYepess 3TO CBA3AHO
¢ GypHBIM Pa3BUTUEM TEXHOJIOIHMH, [O3BOJIAIONIEH CO3/1aBaTh UCKYCCTBEHHbIE cpebl [1]
¢ HanepeJ 3aJaHHbIMU cBolcTBaMu ((DOTOHHDBIE KPUCTAIIbI, HAHOCTPYKTYPbI, OLTHYe-
CKW JIEBBIE CPEJIBI U T. TI.).

Jlpyroit BayKHOI TEHIEHIINEH SBJISIETCS CTPEMJIEHUE YBEJIUYUTh OBICTPOIEHCTBIE U
MPOTMYCKHYIO CIIOCOOHOCTH 32 CYET YMEHBIEHUs IJIUTETHHOCTH ONMTHIECKOTO UMITY/IHCA.
K macrosimemy BpemeHum Bce aKTHBHEE CTAHOBUTCH HCIOJIH30BAHUE TAK HA3BIBAEMBIX
upezenbao Koporkux umiryiabcos (ITKIT) [2], koropbie comepkar BCEro HECKOJIbKO KO-
Jiebanuii 31IeKTPOMArHUTHOTO 11015t (BILJIOTH 70 OZHOTO).

OHuUM U3 TPAIUIMOHHBIX CIIOCOO0B MOAUMDUKAINN U3JTyUIEHUS MPU TTPOXOXK ICHUN
€ro Yepes3 Cpejy SIBJISeTCS YUIeT B3auMOIEHCTBHUS C MOCTOSHHBIM BHEITHUM 3JIEKTPUIE-
ckuM uiau MarauTHbiM nosem [3]. Takum o6pa3oM, BOBHUKAET BOIPOC O Pealu3aluu
anasornunbix asiennii ays [IKI. Tak, B pabore [4] uccienoBasics anauor HeJuHEHHOIO
adderTa Papajes.

B macrosimmeit pabore mccimenyercs camocorsiacoBannas guaaMuka [IKW B marau-
TOAKTUBHBIX CPEJAX MPU CUJIHHOM MEPEKPBITUN CIIEKTPOM HMITYIbCA BCEX KBAHTOBBIX
nepexonoB B reomerpun Poxra (pacupocTpaHAIONMXCS NEPIEHIUKYIAPHO BHELITHEMY
MArHUTHOMY MOJII0), TO €CTh pedb uzaer 00 uccaenoanuu 3dbdexra Korrona—Myrona

nna ITKIN.

1. Mogenbuble ypaBHeHUS

Vcenosue nepekpbiTus criekTpoM TTKU KBaHTOBBIX ypOBHEN MOXKET OBITH BHIPAIKEHO
coorHommenueM [5, 6]:
wirTy < 1, (1)

TlIe wj, — JacTOTa Pa3peneHnoro nepexoia MexKIy YpoBHAMW j n k, T, — XapakTep-
mag gmurenbaoctb [IKU. [TycTh 31eKTpoMaruuTHLIN HMITY/THC PACTIPOCTPAHAETCS BIOTH



30 A.H. BYTAI1, A.JO. TAPXOMEHKO

OCM Zz TIOZ yIJIOM ¢ = 7/2 K HANpPABJEHWIO BHeIHero mMaruutHoro mosis H. B srom
cydae Cipase/TuBel mpasuta otbopa AM = My —M; = 0, £1, rae My,(;) — mpoexnus
CYyMMAapHOI'O yIJIOBOrO MOMeHTa atoma B k-M (j-M) cocrosnuu na nanpassenue H.

OBOJIIOIHST COCTOSTHUS CPE/IbI OTMCHIBACTCS YPABHEHUSIMU 71T SJIEMEHTOB MATPUITHI
MIJIOTHOCTH Pt

Opjk
ot

_ JIns MATpUYHBIX 3/IEeMEHTOB TaMUIBTOHUAHA 3JIEKTPO-/IUIIOILHOIO B3aUMO/IefiCTB
V mmmynsca ¢ moseM corsacto [6] GymeM nMers:

= 1wjkPjk + % [ﬁ, ‘7'} i (2)

d.
Vi = =Dy (1= |AMy]) Be = =5 | AMi| B,

rae E, — obbikHOBeHHAs KOMIIOHEHTa 3jieKTprydeckoro nosis [IKU (napansenbua ocu ),
E. — HeOOBIKHOBEHHAs KOMIOHEHTa (Mapasieabua ocu ), Djj, — AUMOIbHbBIE MOMEHTDI
NI T-TIePeXOMIoB, d;j, — IUTOJBLHBIE MOMEHTHI I o-Tiepexonos. IIpn mopmamghHOM
pacnpoCTpaHeHNH K ONTHYECKO 0CH MPOJI0JIbHAS KOMIIOHeHTa rosist E, orcyTersyer [7].

Paccvorpum gacTHBIH ciydaii By XyPOBHEBOI Cpeibl B ¢1a60M MATHHTHOM IOJIE, KO-
TOPOE BBI3BIBAET PACIIEIIEHNE YPOBHE, MAJIOE [0 CPABHEHUIO C YACTOTOH Iepexoia w.
IIpu sTOM mpeamonaraeM yaaj€HHOCTh OCTAJIbHBIX KBAHTOBLIX YPOBHEN, HE BOBJICYEH-
HBIX BO B3aumogeiicteue ¢ [TKIU.

JIByXypOBHEBOE MPHUOINKEHNE CIPABE/IINBO IS OMUCAHIS MOJSIPU3AIMOHHOIO OT-
KJIMKa MOJIEKYJl Ta30B, B TO BpeMs Kak JJIs YKUIKOCTEH W TBEPIBIX TeJ HEOOXOINMO
[0JIb30BAThCs, KAK MUHUMYM, TPEXypPOBHEBOil Mozebio [8]. B 910ii cBA3u umeer cMbIC
paccmoTpenne pesonamcHoro p3anmosneiictsusa [IKU ¢ aByXypoBHEBBIME TPUMECHBIMHI
nenTpamu. B manmowm caydae ¢ yaerom masoi gautensuoctu IIKW ma poas mpumMecHbIx
[EHTPOB JIydIlle BCETO TOIXOASAT MCKYCCTBEHHBIE HAHOCTPYKTYPHI THUIT, KBAHTOBBIX SIM,
TOYeK ¥ T. 1. [9].

XapakTepHble 9aCTOTHI HU3IINX KBAHTOBBIX YPOBHEH, 00PA30BAHHBIX TYHHEIbHBIMU
[EPEX0IaMU B IMOJIYIPOBOJHUKOBBIX E€TE€POCTPYKTYPAX, UMEIOT CJEYONINil MOPSIO0K:
wo ~ 10" ¢! [9] (TeparepnoBbIit MMATAa30H), B TO BpeMs KAK YaCTOTBI BLITEIKATITIX
MePeX0I0B HAXOAATCH yrKe B 0OJACTH OMTHYECKUX 9acTOT. Torja mpu JIUTeTHHOCTSX
IIKN 7, ~ 10 dc ycmosue (1) BLITOMHSIETCS.

-~

B manmbIX yeIoBHAX MaTpHUiia mepexomos V OyaeT WMeTh BHUI:

0 o -pp -9
a,
A 0 0 -5 -DE
V= i, . (3)
~-DE. —-=2 0 0
a,
-~ _DE. 0 0

V2
B,Z[er D = D13 = D23 nd= d14 = d24.

Cucremy ypaBHeHUi sl 9JI€MEHTOB MaTPUIIbI ILJIOTHOCTH OyJeM pelaTb MeTOIOM
HOC/IeTOBATeMbHBIX TPUOIMKEHIH TT0 MaTbIM INHAMAYECKAM MapaMeTpaM Wi Ty . Loraa
B HYJIEBOM TPUOJINIKEHUHU TOJTY IUM:

op®

2 4]
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~

Marpuma V' KOMMYTHpYET €O CBOMM WHTErDAJIOM MO BpeMeHn. B sToM ciydae pe-
[IEHUE CHCTEMbl yPABHEHHI MOKHO 3anucarb B Buze [10]:

t

~

7O =Tp00*, T=ew (5 / vyar | . (@)

to

Baecs p(0) — HaYaIbHAS MATPUIA [JIOTHOCTU CPEJbl, UMEIOIAsl JUArOHAIbHbIA BUI.
CoorpercTByfOIINE HACETEHHOCTH YPOBHEH nepes nomadeii na cpexy [TKU pasasr Wy,
Wy, Wi, Wy; to — Bpems nagana sosneiicteus [IKUW na arom. Jamee, nogcrasias (4)
B (2), orpanmummcs permenuenM (2) B nepsom nputmuenmn pH (1),

Jls mecnemoBaHWs CAMOCOTIACOBAHHON IMHAMUKHA WMIYJIHCOB W CPEIbl JTOTIOJIHUM
cucremy ypasaenuii (2) ypaBuenusmu MakcBesia Jjisi KOMIOHEHT 3JIEKTPUYECKOIO T10-

JId UMITyJIbCa:
2 2 92 2
02E,. n®d%E,. 4m 0°P,,

= (5)
022 2 o2 2 o2’
rae P, u P. — OObIKHOBEHHAsS W HEOOBIKHOBEHHAS KOMIIOHEHTBI MTOISIPU3AIINN, KOTOPhIE
OTpeIeNITIOTCst BhIpaxkeHusivMu [6, 7):

dN ( 1 1 1 1 1 1 1
P, = 7 (p§4) + o) + oy + P1(32)> , P.=DN (p§3) + o8 + o5 + piz)) - (6)
n — MOKA3aTeab MPEJOMJICHHS MPO3pPavHoil cpeabl, N — KOHIEHTDPAIUS IPUMECHBIX
PE30HAHCHBIX IEHTPOB.

B cuny BemectBeHHOCTH MATPUIBL (3) /15 KOMIOHEHT NOJAAPU3ANMU OyJyT Crpa-
BEJIJIUBBL COOTHOIIEHUS [4]:

361? = iV2dN <w14pﬁ) + wggpé%)) , a;} =iDN <w13p§?3 + wg4p(2?1)) . (7)
Brech wiz = w+Aw1/2—Aws /2, wig = w+Aw; /24 Aws /2, waz = w—Aw1 /2—Awa /2,
wog =w — Aw1 /2 + Awy /2, tie Aw; 1 Aws XapaKTEPHU3YIOT BEJINYNHBI PACIIETIICHUS
HIDKHETO U BEPXHETO YPOBHS COOTBETCTBEHHO.

Hoxcrasum (7) B Boanosoe ypasuenue (5). Hycrs d>N/hw < 1, Torjaa coorsercTsy-
I0IIee ypaBHEHUE MOXKHO PEAYIHPOBATH, HCHOIb3ys MPUOJNKEHNE OTHOHAIIPABICHHOTO
pacnpocrpanenns [11], K cenyonmmM HeJMHERHBIM yPaBHEHHSIM:

%6 .
8,257'6 + o, (Bo,e + cos0c,)sinb, . = 0. ()
31ech
t t
2d 2D
r=t-nzle, 0,= v2d / E,dt',0, = = / E.dt'
h h
— 00 — 00
27d?> NWiw 2rD2NWiw Awi + Aws Awi — Aws
Gp=——F——, Qe=——"——, fo=—F——, fe=——FF—".
hen hen 2w 2w

B oTcyTcTBHE MAHUTHOTO 1O/ pa3udne MexKay KommnoHneHtamu E, n F. crupa-
erca u (8) mepexogur B u3secrHoe ypasaenue cunyc-Iopgona [11]. Cxopocrs ITKU B
ypaBuenuu (8) MOKHO HANTH, BOCIOJB30BABIINCH METOIOM AHAJUTHIECCKOTO TPOIOJI-
JKEHNS INCIIEPCHOHHBIX MAapaMeTPOB Ha KOMIJIEKCHYIO TIIIOCKOCTH [12]:

1

n
= Z + 04076(1 + ﬁo,e)Tz. (9)

Vo,e
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t—zfc t—zfc
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Amplitude

Amplitude
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Puc. 1. 9pomornus 27 -ummynbca CUIL B ycmoBusix B3anMo1eiCTBHAsT OOBIKHOBEHHON M HEOOBIK-
HOBEHHOM BOJIH

13 (9) crenyer, 4ro

Ne — No = [ae(1+ Be) — (1l + ﬁo)]rg. (10)

B orcyrcrBue maranTHOrO mons (d — D,  Awi s — 0) Beipazkenne (10) ofparmaercs
B Hysb. TaknuM 00pa3oM, MOXKHO TOBOPHTH 06 ananore saddexra Korrona—Myrona [3]
JIIST TIPEJIETBHO KOPOTKUX UMITYJIbCOB.

Beuy 6osbiioro cxozcrsa (8) ¢ ypaBuenuem cunyc-lopona nposejem uccienosa-
une pacupoctpanenus: [TKW B pe3oHaHCHBIX peKUMaX MPO3PATHOCTH.

2. PeByJ'IBTaTBI YUCJIEHHOT0O MOoJeJIUpOoBaHUuAd

JlanbHeiilee MCCIEI0BAHME TPOBEIEM € TOMOIILI0 YUCJIEHHOTO MOJIEIUPOBAHUS
He/MHeHHbIX ypasaenuii (8). B kauecTBe HawaabHOrO nMpoduis HA BXOJE B CPeLy st
KazKJIOH W3 WMITyThCHBIX KOMITOHEHT BO3BMEM DEIEHNEe THUIA 27 -UMITYJIbCA YPABHEHWS
cunyc-T'opmona.

PesynpraThl BEIMHECICHR IPUBEICHBI HA PUC. 1-3. AMIIIATYIBI TIOJel 311eCh 3a1aHb
B BEJIMYMHAX E(gm) = h/(\/ﬁdﬁ,) n Eém) = h/(2D7,) nnsa OOLIKHOBEHHON M HEOOBIKHO-
BEHHOII KOMIIOHEHT COOTBETCTBEHHO. BpemeHHas IIKajia HOPMUPOBAIACH HA JIJIUTEIIb-
HOCTb IMIIYJIbCA Tp, & MPOCTPAHCTBEHHAS 331aBATACh B eUHANAX XaPAKTEePHOH IIHHbI
JMCIEPCHORHOTO paciuibBanus Zg = he/(2nd? NwoTy,) . 115 OnpeseleHHOCT] Iosiaraem
rakxe D = v/2d, Awr = 0.15wy, Aws = 0.05wy .

Korma speMennbie mpowuIn IMIYJIbCHBIX KOMIIOHEHT HE TMEPEKPBIBAIOTCS, THHAMM-
Ka KasyKI0# KOMITOHEHTHI HE OTIMYAETCA OT OMMCHLIBAEMOi ypaBHeHWeM cuHyc-1opaoHa.
Ecnm ke mMmeercsa mepekpbiBamne mpoduieit, ToO pacupocTpaHeHne 00enx COCTABIIAIO-
X MOXKET IPOUCXOOUTH B CBA3AHHOM PEXKHME, CONPOBOXKIAACH OMEHHAMH, KAK 3TO
IMOKa3aHo Ha puc. 1.
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Puc. 2. KBazuymnpyroe cTOJIKHOBEHNME IBYXKOMIIOHEHTHBIX BOJTH THMA 27 -nMiryiascoB CUIIT

Taxwue cBsI3aHHBIE COCTOSHUS TUTA, JTBYXKOMIOHEHTHBIX «IIBIMIAIIIX Y 27T -UMITYJIHCOB
JIEMOHCTPUPYIOT KBA3UCOMUTOHHOE TOBEIECHNE. XOTS WX PACIPOCTPAHEHNE W MPOUCXO-
UT ¢ coXpaHenneM (pOPMBI, CTOTKHOBEHUS WX SIBIASIOTCSI HEYIPYTHMH, TO €CTh UMEET
MEeCTO TIOTepsT SHEPIUN Ha u3ayderHune. B ciydae, Korga cymMmapHasi BpeMeHHAS [TOIA b
CUTHAJIA XOTsI ObI OJHON W3 KOMIIOHEHT HE PABHA HYJI, CTOJKHOBEHHE MPOUCXOIUT B
[eJIOM C coXpaHeHueM (hOPMbI UMITYILCOB, TO €CTh SBJSETCA KBa3uynpyrum (puc. 2).
Eciu xe cymmapHasi BpeMeHHAas TJIOMIAIb CUTHAJIOB 0DEMX KOMIIOHEHT DaBHA HYJIIO,
TO CTOJKHOBEHUE SBJIAETCS HEYynpyrum (puc. 3), a JABYXKOMIIOHEHTHBIE 277 -UMILYJIbCh
nupeobpasytorcsa B 07 -uMiyibebl (6pu3epbl) € 3aMETHBIM YXOJOM SHEPTUU B M3JLy Y€HHE.

ITpueeem omeHKM XapaKTepHBIX MapaMeTpoB CPebl U nMiysabca. Ilycrb wo /21 ~
~ 1 Tlu, 7, ~ 10 dc, a aunonbubIe MOMeHTHI nepexonos d, D ~ 10717 CI'CY [13],
TOT/Ia TIPW WHTEHCUBHOCTAX UMITYJIbca Topaaka 1 + 10 FBT/CM2 BpEMEeHHBIE TIIOMIAIN
curuaios 0,, Oc|r— oo = 2. B3sB KOHIEHTPALIUIO IPUMECHBIX HEHTPOB N ~ 10" em 3,
YTO IPUMEPHO COOTBETCTBYET YPOBHIO JONUPOBAHHA ~ 1%, MOIydmM XapaKTepHBIE
JUTAHBL JUCIEePCHOHHOrO pacmibBanus Zg ~ 0.1 mm. Pacmennennss Aw; o ~ 0.1wy
JIOCTUTAIOTCS TPH MarHUTHBIX monax H ~ 10° . Torma Jis OTHOCHTENLHON pas-
HOCTH JIUHEHHBIX TOKazaTeseil mpesoMaenus noayuum (n, — ne)/n ~ 1072, Jannas
BeJIMUNHA TPUMEPHO HA MOPAJOK MPEBOCXOINT TUIUIHLIE BEJIUIHHBI KJIACCHIECKOTO
sddekra Korrona—Myrona [3] asis ykasaHHbIX 3HAYeHUl HALIPAKEHHOCTU MarHUT-
HOT'O TOJIs.

3akJiroueHne

B nacrosiieit pabore paccMOTpeHb 0COOEHHOCTH B3aNMOAEHCTBUS MTPEIeIhbHO KOPOT-
KMX UMITYJIbCOB C JIBYXYPOBHEBO CPEJIOil, TTOMEINIEeHHOI B TOCTOSHHOE MArHUTHOE TT0JIe.
B npeamonoxkennn, 9TO CHEKTP HMITYJIbCA HEPEKPHIBAET BCE XaPAKTEPHBIE FACTOTHI
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Puc. 3. Ilpomecc HEynpyroro CTOKHOBEHHS IBYXKOMIIOHEHTHBIX BOJIH THUIA 27 -UMIIYIbCOB
CHUII. ®opmupoBanue ABYXKOMIOHEHTHBIX 07 -UMITy1bCOB (Gpu3epos)

KBAHTOBBIX [1€PEXO00B, MOJIyYeHA CUCTEMA HETUHEHHBIX BOJTHOBBIX YPABHEHUN JJIS UM-
[yJIbCa, PACIPOCTPAHAIONIETOCH IEPIEeHIUKYIAPHO HAMPABIEHUI0 MAaTHUTHOTO IOJIS.
ITokazano, UTO B mepBOHAYATBLHO U30TPOTHON Cpejie BOZHUKAET JTBOWHOE JIyUeNmpeoM-
JIeHue, TO eCcTh pedb ujer 00 amasore 3ddexkra Korrona—Myrona mms [TKU. Poaw
OTITHYECKOH OCH 37eCh BBITOJIHSAET HANPABICHUE MarHUTHOTO TOJs. AHAIN3 HeJnHe-
HBIX YPABHEHUI C TOMOIIHIO YUCJIEHHOTO MO/IETUPOBAHN S BbIABUJI HAJINYINE HEJTMHEHHBIX
PEKUMOB TTPO3PATHOCTH.

JIByXKOMIIOHEHTHBIE AHAJIOTH 277 -UMITYJILCOB yPaBHEHUs CHHYC-1 0pI0HA JeMOHCTpH-
PYIOT HaJIMYWe COJUTOHOMOMOOHOTO moBedeHus. B mpunnume, Takue cpoiicrea [TKU
B Cpeje C WHIYIINPOBAHHON MAarHUTHBIM TIOJIEM QHU30TPOMUEH MOTYT MPEICTABJIATH
HHTEPeC i CHCTEM OMTHYECKOil 00paboTKM 1 mepesadn nH(OpMaInum.

Pa6ora Bbinosinena npu wacruunoil noguepxke PODIU (upoexr Ne 09-02-00503a)
n Qonga «/Iunacruss.

Summary

A.N. Bugay, A.Yu. Parkhomenko. The Cotton - Mouton Effect under Resonant Interaction
between Extremely Short Pulses and Multilevel Media.

The article deals with an analog of the Cotton - Mouton effect for extremely short pulses.
Under the assumption that the pulse spectrum overlaps all quantum transition frequencies,
the system of nonlinear wave equations describing the pulse propagation in the direction
perpendicular to the external magnetic field is derived. The nonlinear transparency regimes
and the soliton-like dynamics are demonstrated.

Key words: Cotton —Mouton effect, extremely short pulse.



DOPEKT KOTTOHA - MYTOHA IIPII PESOHAHCHOM B3ANMOJENCTBUN. .. 35

10.

11.

12.

13.

Jlureparypa

Unlu M., Ozbay E., Goldberg B.B., van Hulst N.F. Introduction to the Issue on
Nanophotonics // IEEE J. Selected Topics in Quant. Electr. — 2006. — V. 12, No 6. —
P. 1069-1071.

Brabec T., Krausz F. Intense few-cycle laser fields: Frontiers of nonlinear optics // Rev.
Mod. Phys. — 2000. — V. 72, No 2. — P. 545-591.

Bumc ZJorc. B. [IBoiiHOE /y9enpesoMIeHne B SJIeKTPUIECKOM U MarHUTHOM mosre // Ve

dus. mayk. — 1933. - T. 13, Ne 2. — C. 209-252.

Hapxromenro A.FO., Casonos C.B. MaruutHoe BpanieHue mja0CKOCTHU TOJISPU3AIUU TIPe-
JIeJIbHO KOPOTKUX MMIY/IbCOB B PABHOBECHBIX W HEPABHOBECHBIX cpemax // Ksant. Dnek-

tpom. — 1999. — T. 27, Ne 2. — C. 139-144.

Beaenos 5.M., Hazaprxun A.B., Ywanoscrxuti B.A. JlnHaMuKa pacrpoCTPAHEHNs U B3au-
MOZIEHCTBHS CTYCTKOB 3JIEKTPOMATHUTHOTO TI0JId B IBYXyPOBHEBBIX cpemax // ZKOT®. —

1991. - T. 100, Ne 3. — C. 762-775.

Casonos C.B., Cobosesckuti A.@. O HelIMHEHHOM PACTIPOCTPAHEHUH MPEIEJTbHO KOPOT-
KHUX UMILYJIbCOB B OLTHYECKH OZHOOCHBIX cpenax // ZKOT®. — 2003. — T. 123, N 6. —
C. 1160-1178.

Casonos C.B. DdderThl pe30HaHCHOM TPO3PAaYHOCTH B aHU30TPOITHON CpeJie C TOCTOSTH-
HBIM AuionbabiM MoMmenToM // ZK9T®. — 2003. — T. 124, Ne 4. — C. 803-819.

Kosnos C.A. O Knaccu4eckoi TeOPUH JUCIEPCUH BBICOKOMHTEHCHBHOrO cBeta // Onrnka
n cuekTpockorms. — 1995. — T. 79, Ne 2. — C. 290-292.

Jemuzosckut B.4., Byzasomep I'A. Pusuka KBaHTOBBIX HU3KOPA3MEPHBIX CTPYKTYD. —
M.: Jloroc, 2000. — 248 c.

Janno-/lanunesckut M. A. lpumenenne MaTpudHbiX (DYHKIMA K TEOPUU JIMHEHHBIX CH-
creM OObIKHOBeHHBIX mauddepennmranbusix ypasaernii. — M.: locrexusmar, 1957. — 456 c.

Zodd P., Diabex owc., T'ubbon Jorc., Moppuc X. ColMuTOHB M HEIMHEHHBIE BOJHOBHIE
ypasuenns. — M.: Mup, 1988. —694 c.

Casonos C.B. O mpenesbHO KOPOTKUX M KBA3MMOHOXPOMATHYECKNX JIEKTPOMATHUTHBIX
COJINTOHAX B JBYXKOMIIOHEHTHOH cpene // ZKOTD. — 2001. — T. 119, Ne 3. — C. 419-433.

Zhang W., Govorov A.O., Bryant G.W. Semiconductor-Metal Nanoparticle Molecules:
Hybrid Excitons and the Nonlinear Fano Effect // Phys. Rev. Lett. — 2006. — V. 97. —
P. 146804-1-146804-4.

IlocTynmia B pemakiimnio
26.01.10

Byrait Anekcanap HukosaeBud — kananmar Gu3nKo-MaTeMaTHIECKUX HAYK, HAY THBIN

corpyaauk OO0beINHEHHOT0 HHCTUTYTA SIIePHBIX MccaeoBanuii, 1. Jybna.

E-mail: bugay aleksandr@mail.ru

ITapxomenko Anekcanap FOpbeBu4 — kangngar Gpu3nko-MaTeMaTUIeCKUX HAYK, CTApP-

mwi Hay9HBIH coTpyaHuk OObeIuHEeHHOTO HHCTUTYTA SIePHBIX uccaenoBanuii, r. JIybHa.

E-mail: parkhomenko@jinr.ru



