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PACS 42.65.Re; 78.20.Bh; 42.25.Bs

Pacnpocrpanenue ¢gpeMTOCEKYHIHOIO JIA3€PHOI0 MMITYJIbCA
JJIATEJIBLHOCTBHIO B HECKOJIbKO NEPUO/I0B ONITHYECKUX KOJIe0aHuil
B cpejie ¢ KBAAPATHYHON HeJIHHEHHOCThIO

A.A. AxonsH, /I.JI.Oranecsin

Tlokasana 603MOACHOCb PeeHUA 80AH08020 YPAGHEHUA MEMOOOM 00HOHANPABACHHBIX 80.1H 044 UMNY AbCA OAUMEALHOCINBIO 8
HeCK0AbKO Nepuodos Koaebanuti 6 cpede ¢ K8aopamudnol HeAUHeiHOCmblo Ha npumepe Kpucmadia epynnet 3m. Boanogoe
YVDpasHeHue cgOOUMCA K cucmeme u3 08yX ypasHeHuil 044 80.4H ¢ pA3AUYHOIL noAapu3ayueil.

Karoueevle caosa: ghemmoceKynOuvlii umMny.avc, cpeda ¢ KaopamuuHoil HeAUHEeIHOCINbIO.

IIporpecc B reHepanyu CBEPXKOPOTKHUX JIa3€PHBIX HM-
MYJIbCOB CTUMYJINPOBAJI PA3BUTHE TEOPUH PACIPOCTPAHEHHS
B CpeJax ONTHYECKUX HMIYJIbCOB JIMTEJIHHOCTBIO B He-
CKOJIBKO TepHoJI0B kojieOanuii. [TOHATHO, YTO IS OmKca-
HHUSl TAKOTO POJA MPOIECCOB HEMPUMEHUMO NPHUOJIMKEHIE
MeJIeHHO MeHstroruxcsi aMruty [1]. Beiio moka3ano [2—
5], yTo B IpUOIIMKEHUN MaJIbIX HEJIMHEHHOCTH ¥ MaTepHalb-
HOH AuCHepCcHu 3TO PACHPOCTPAHEHHE MOXET OBbITh BIIOJIHE
aJIeKBATHO ONMCAHO C MOMOIIBIO METOJA OJHOHAIPABJICH-
HBIX BOJH. JI0 cHMX MOp AaHHBI METOJ HMPUMEHSJICS B OC-
HOBHOM JJI5 peLLIeHH s 3a71a4 O PaclipOCTPAaHEHUH UMITYJIbCOB
B cpefax ¢ KyOu4YHOI HeJTMHEeHHOCThIO. B paboTe [2] BepBhie
ObljIa NpeJIoKeHa CXeMa PEeLleHUsT MOJEIbHOU 3ajadu o
CKaJIIPHOM PacHpOCTpPaHEHUH UMITYJIbCAa B Cpesie ¢ KBaapa-
TUYHOW HEJIMHEHHOCTBIO.

B macTosmieit pabote mpeaiaraeTcs HCHOJIb30BATh Me-
TOJ OJTHOHATIPABJICHHBIX BOJIH [JIS1 PELLCHUS 3aJ1a4d O BEK-
TOPHOM PAacNpOCTPAHEHNH UMITYJIbCA JTUTEILHOCTHIO B He-
CKOJIbKO IEPHOI0B KOJICOAHUH B Cpelle ¢ KBaApAaTUYHON He-
JIMHEHHOCTBIO HA MPUMeEPE KPUCTAIIIOB IPYIIIBI CHMMETPHU
3m B oTCcyTCTBHE ABYTyUenpeaomieHus. Cpasy e 3aMeTHM,
YTO JJIS1 CTOJIb KOPOTKUX UMILYJIbCOB HEPUMEHHUMO TPaIH-
[IMOHHOE Pa3/IeJICHHE BOJIH HA OCHOBHYIO U BTOPYIO TapMo-
HUKY U TepsieT CMBICTI TOHSITUE OOILEro ISl BCEro UMIYJIbCca
ycJ10Bust (Pa30BOTO CHHXPOHU3MA.

B camom 00111eM ciiydae BOJTHOBOE YpaBHEHHE B HEJTMHEH-
HO¥ cpefie MOXKHO 3aMUCcaTh B BEKTOPHOM BHUJIE:
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ITonarast HEIMHEMHOCTh MAaJIOM, TO K€ MOXHO CKa3aThb U O
sexTope E. Mtak, E, =0 1 1715 onucanus pacipoCTpaHEHUs
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eM. Torga cucrema (3) B mpuOIMKeHUH OTHOHATIPABJICHHBIX
BOJIH CBOJIUTCS K CICTEME

OE,  nyOE, 72771 0P,

oy +? ot cn, Ot

4
OE.  n;0E.  2m 0Py
a o’

dy ¢ Ot Chn;

e

Px,z(l) = POx,Oz(t) + Plx,l:(l)§

POX,OZ(I) = OCO)(AOZE(I); Nx: =/ 1+ 47[9(0x,02§ (5)

0ox,0: = J O,z (‘L’)d‘C = O‘x,z(w = O)
0

— HU3KOYACTOTHBIE MPEAEIIbI IMHEHHBIX BOCIPUUMYUBOCTEN.
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IToxst ONTHYECKUX BHACOUMITYJILCOB OOBIKHOBEHHOM (CJIeBa) X HEOOBIKHOBEHHOMH (CIIpaBa) BOJIH, HOPMHPOBAHHBIC HA MAKCUMAJIbHYIO HAIIPSDKCHHOCTD
T10JIs1 BXOJHOTO BHIECOUMILYJIbCA (), ¥ 9BOJIFOIINSI HOPMUPOBAHHBIX SHEPTETHYECKHX CIIEKTPOB ONTHYECKUX BUIEOMMITYJIbCOB OOBIKHOBEHHOI (CIeBa) 1
HEOOBIKHOBEHHOI (CripaBa) BOJIH (0) HA Pa3JMYHBIX PACCTOSHUSIX ) OT BXoJa B cpedy mpu 219 = 6 ¢, 1y = 2ne/wy = 1.06 MKM, MHTEHCHBHOCTH

mnyuenns [ = 5-10'° Br/em2, n, = 2.159, n. = 2.093, ds,
1072, by = 3.19-107% b. = 1.31-10~%.

CHIBAIOIINE KBA3UCTATUICCKYIO HEJIMHEWHOCTDh W JIMHEUHYIO
JTACTIEPCHUIO BTOPOTO MOPsIKa (3TO BO3MOXHO B TEX CIIyYasiX,
Korja IUCHEPCHEN HEJIMHEHHOCTH, KaK, BIPOYEM, U JINHEU-
HOU JUcniepcreil BBICIIUX MOPSIKOB, MOKHO MpeHeOpeyb):
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— HH3KOYACTOTHBIE MPEIESIbl BTOPHIX MPOU3BOIHBIX JIHHEH-
HBIX BOCIIPHUMYUBOCTEN; d31, d33 — HEHYJIEBbIE KOMIIOHEHTBI
TEH30pa KBaIpaTHYHON BOCIIPUUMYHABOCTH KPUCTAJIjIa Ki1ac-
ca 3m.

IMoacrasiss (6) B (4), moyyaem CiieyrOIINe YPABHEHUS
I1J1s1 OOBIKHOBEHHOM M HEOOBIKHOBECHHOM BOJIH:
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Iepeiinem B BhIpaxkeHuu (7) Kk 6e3pa3MepHBIM BeJIHYHHAM
& =yny/cto,n = yny/ctoy — t/70 (voe 219 — IIATETBHOCTB Ma-
JAOLIEro Ha cpelay Buaeoumityisca) u @y . = E../E (rae
Ey — MakcuManbHasi AEHCTBUTENbHAS AaMIUIMTYAA TOJIs, TO-
JISPU30BAHHOTO 1O OCH X Ha BXOJE B cpeay). B pesyibTarte
MOJTYYUM
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—n.)/ny = An ¥ 3anUIIEM OKOHYATENbHbIE YPABHEHUS:
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?.(0,17) =0,

rae W = wyto; wp — HEHTpaJbHAsl YacTOTa CIEKTpa BXOA-
HOT'O BHJICOMMITYJIbCA.

Ha pucynke npuBeaeHbl pe3yIbTaThl YMCIECHHBIX pacye-
TOB cuCTeMbl ypaBHeHul (9) ¢ rpannyHbIME yestoBusiMu (10)
JUTSL TIOJIEH ONTUYECKUX BHJICOMMITYJILCOB OOBIKHOBEHHOW U
HEOOBIKHOBEHHOW BOJIH, HOPMHPOBAHHBIX Ha MaKCUMaJb-
HYIO HATIPSDKEHHOCTDH TOJIsSi BXOJHOTO BUACOMMIYJIbca (pH-
CYHOK ), © HOpDMHUPOBAHHBIX JHEPTETHUECKUX CIIEKTPOB OTI-
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THYECKUX BHICOUMITYJILCOB OOBIKHOBEHHOM () 1 HEOOBIKHO-
BEHHOI1 (s,) BOJIH (PUCYHOK 0).

CoracHoO YMCIIEHHBIM pacieTaM B KPHCTAJLJIe BOZHUKAET
7 YCHJINBAETCS ONTHYCCKUN BHICOUMITYJIHC HEOOBIKHOBEH-
HOl BOJIHBI, B CIIEKTPE KOTOPOT'O YETKO BBIACISIOTCS 00J1a-
CTU CyMMAapHBIX U Pa3HOCTHBIX 4aCTOT. MakCUMyM CIIeKTpa
AMITyJIbca B 00JIACTU CyMMAapHBIX YacTOT He 00s3aTeNbHO
JISKUT HA YABOGHHOW YaCTOTE MCXOAHOTO BHCOUMITYJIbCA,
OH MOXET OBITh CABHHYT OTHOCHTEJIHLHO HEe B 3aBUCUMOCTH
OT TOr0, B KaKyl0 CTOPOHY OT IIEHTPAJbHOW YaCTOTBI UC-
XOJHOTO BHJICOMMITYJIbCA CMEIICHbI YaCTOTHBIE KOMITOHECH-
ThI, OJIN3KUE K YCIIOBUIO (PA30BOTO CHHXPOHU3MA JIJIsl TE€HE-
painuu BTOPOM rapMOHHMKM. MaKCUMyM JXe B 00J1aCTH pa3-
HOCTHBIX YacTOT BCEI/la HAXOIUTCS HA HYJIEBOW 4ACTOTe.
Hanmure mocTOSIHHOW COCTABJISIONIEH TOJIST 3aMETHO U Ha
BPEMEHHOM TpOQIIe BUIACOUMITYJIbLCA HEOOLIKHOBEHHOMN
BoJHbl. IIMpokuil coeKTp BHIEOUMITYJIbCA HEOOBIKHOBEH-
HOM BOJIHBI 00YCIIABJIMBAET €0 JIUTEIbHOCTb, IPUMEPHO B

JIBa pa3a MEHBUIYIO, YeM JJIMTEJILHOCTh UCXOJHOTO BUJIEO-
UMITYyJIbCA.
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A.A.Akopyan, D.L.Oganesyan. Propagation of a femtosecond laser
pulse with duration of several optical oscillation periods in a medium with
a quadratic nonlinearity.

It is shown that the wave equation can be solved by the method of
unidirectional waves for a pulse with duration of several oscillation
periods in a medium with a quadratic nonlinearity, such as a group-3m
crystal. The wave equation reduces to a system of two equations for
waves with different polarisations.



