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[IponemoncTpupoBana 3(QexTuBHAsS TeHepalus BTOPOH TapMOHUKH
(I'BT") nznyuenus HenossspuzoBaHHOro MHorouactotHoro BKP-nazepa B nepuo-
IU4ecKu-opueHTupoBaHHOM Kpuctame LiNbOs. [Ipu yBennueHUM MOIIHOCTH
BKP-nazepa momnocts I'BI' Bo3pacTana nuHEHO a)e TOraa, KOraa IIMpUHa
cnektpa BKP-na3zepa 3HaunTenbHO npeBbilana MUPUHY CHHXPOHU3Ma KPUCTAJI-
na (puc. 1.2, a). PacueT mokaszasn, 4To OCHOBHOM BKJIaJa JAlOT MPOLIECCH CyMMH-
poBanusl yacToT (MpOAOIBHBIX MOJ) BHYTpH criekTpa BKP-nazepa. [Tpu sTom us-
3a ciaydaiiHOCTH (ha3, oOyCIIOBIEHHON TypOYyJIEHTHBIM XapaKTepOM YIIUPEHUS
cnektpa BKP-nazepa, a¢dexruBnocts ['BI' yBenuunBaercs B 2 pasza mo OTHO-
mennio Kk ['BI" omHouacToTHOTO M3nmyuenus (puc. 1.2, 6). [lpu ymupenun crek-
Tpa CBepX MIMPUHBI CUHXPOHM3MA KpHCTauia KOA((OUIMEHT YBETUYCHUS
yMEHbIIaeTCsA. B pe3yisiprare peann3oBaH HOBbIM HCTOUYHHUK M3TYyYECHUS C IJIMHOU
BOJIHBI 655 HM U MourHOCTBIO Oonee 60 MBT, oOnagaromuii mpenMyIiecTBaMu
nepesx TpaJuLMOHHBIMH.
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Puc. 1.2, a. 3aBUCUMOCTS ITUPUHBI CIIEK-
Tpa u3nyuyeHus ot MomHoctu BKP-nazepa

Fig. 1.2, a. Spectral width of the RFL
(squares) and its second harmonic (cir-
cles) versus the RFL power
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Puc. 1.2, 6. 3aBUCHMOCTb pacueTHOH HU
IKCIIEPUMEHTAJIBHOM MOIIHOCTH BTOPOH
rapMOHHUKH OT MoiHocTH BKP-nazepa

Fig. 1.2, b. Experimental (points) and cal-
culated (solid curve — multimode model;
dashed curve — single-frequency model)
SHG power versus the RFL power (the
inset shows the corresponding efficiency)



Efficient second harmonic generation (SHG) in a randomly polarized mul-
timode Raman fiber laser (RFL) in a periodically poled LiNbOs crystal has been
demonstrated. The SHG power is shown to increase linearly with increasing RFL
power even though the RFL spectral width becomes much larger than the accep-
tance width of the crystal, see Fig. 1.2, a. The simulation has shown that the sum
frequency mixing processes between modes within the RFL generation spectrum
make the main contribution to that. Moreover, the multimode SHG efficiency
appears to be twice higher than in the single-frequency case, which is caused by
the stochastic (turbulent) character of the RFL output spectrum broadening, see
Fig. 1.2, b. When the RFL spectral width becomes larger that the acceptance
width of the crystal, the enhancement coefficient decreases. As a result, a new
fiber laser source generating > 60 mW at 655 nm and possessing appreciable ad-
vantages over conventional lasers has been realized.
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