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[IpennoxxeH HOBBIM METOJ peaTu3aldu PEKUMOB MOAYJISIUH H00-
poTtHOCTH pe3oHaropa (Q-switch) U 0OTHOBPEMEHHO CHHXPOHHU3AIMH MO B
TBEPJOTEIBHOM JIa3epe C MOMOIIBI0 OJHOIO aKyCTOONTHYECKOTO MOIYJIs-
topa (AOM) OGerymeld BONHBI, a Takke ¢ (HOPMUPOBAHHEM KEPPOBCKOM
JTUH3bI B YABAWBAIOUIEM KPHCTAUIe WIH IPYTOM HEJIMHEWHOM D3JIEMEHTE
BHYTpU pe3oHaTtopa. Ha ocHoBe mpeaoxkeHHOro MeToa OblT co3aH AUO/-
Ho-HakaunBaeMbli Nd:Y AG-na3ep no cxeme, mokazanHoi Ha puc. 1.9, a. B
clly4ae yJaJIeHWs HEJIMHEMHOro KpucTaylja M 3aMEeHbl IUIOTHOTO 3epkaia 1
Ha 3epKaJi0 C MPOIyCKaHUEM, CPEIHSISI BEIXOAHASI MOIIIHOCTh Ha 1-i rapmo-
Huke (1064 am) coctasmnsuta 2 Bt npu gactote moBTopenust Q-switch 2 kI
U JUIUTETHHOCTU OTJENBHOTO MMITyJIbca Jla3epa BHYTpHU orubaromien 40 rc
(puc. 1.9, 6). CnenoBarenbHO, MMUKOBAs MOITHOCTh OTIEIBHOTO HUMITYJIbCA
obuta 2.5 MBt. C menuneitnpiM kpuctamiom LBO (cuaxponmsm I tumna),
KOTOPBI OJHOBPEMEHHO SIBJISIICS. KEPPOBCKUM 3JIEMEHTOM, CPEIHSS U MH-
KOBasi MOILITHOCTh Ha 2-i rapMoHuKe (532 HM) COCTaBIISUIM COOTBETCTBEHHO
1.5 Br u 50 MBT.

IIpemiaraeMbiii METOJ akTyaleH Ul LEJIOro psiia IPUMEHEHUU
TBEPAOTENBHBIX JIa3€pOB: TOUHas 00pabOTKa MaTepHUasaoB, HEJIMHEWHAs OI-
TUKa — B TOM YHCJIE MMOTy4YeHHEe MOIIHOTO Y D-u3nmydeHusi, CIIeKTPOCKOIHS
KOMOHMHAIIMOHHOTO PacCestHUSI, MEUIINHA U T. [I.
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—

Puc. 1.9. a — cxema nazepa. 1-4 — 3epkana pesonatopa, AOM — akycTtoonTuie-
ckmit Mmomynatop, Nd:YAG — aktuBHBIN 31eMeHT, LBO — HeMTWHEHHBIN KpUCTAIL,
D — gmadparma; 6 — ocumiuiorpaMMa HMMITYJIbCA TCHEpAIlMA HA JUIMHE BOJHBI
A = 1064 am B pexxume Q-switch ¢ cuaxponmzanueii mox. llena gemeHus Mo ocu
abcmmce 50 He

Fig. 1.9. a — Laser diagram. M1-M4 — cavity mirrors, AOM — acoustic-optic



modulator, Nd: YAG — active element, LBO — nonlinear crystal, D — diaphragm;
b - Oscillogram of the generated pulse at the wavelength A = 1064 nm produced in
the Q-switch with mode-locking. The division value on the abscissa axis is 50 ns

We propose a new method for achieving simultaneous operation of
laser mode locking and the Q-switch technique using only a single acousto-
optic modulator (AOM) with a traveling wave, and also using further short-
ening of the lasing pulse by the formation of a Kerr lens in a doubling-
frequency crystal or other nonlinear element inside the cavity. A diode-
pumped Nd:Y AG-laser was developed on the basis of the proposed method
in accordance with Fig. 1.9, a. When the nonlinear crystal was removed
(and a tight mirror 1 was changed by an optimal-transparent mirror), the av-
erage output power of the first harmonic (1064nm) was 2 W at the pulse
repetition rate of the Q-switch equal to 2 kHz and the duration of pulses in-
side the train (Fig. 1.9, b) equal to 40 ps. Consequently, a single peak power
was 2.5 MW.With the nonlinear LBO crystal (phase-matched type I), which
simultaneously acted as a Kerr-lens, the average and peak output power of
the second harmonic (532nm) were 1.5 W and 50 MW, respectively.

The proposed method is required for a number of solid-state laser ap-
plications: precision material processing, nonlinear optics including obtain-
ing of high-power UV radiation, Raman spectroscopy, medicine, etc.
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