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Tema. VlccnegoBaHa guHaMuka YMCIIEHHOW MOAENN HENTMHEMHOIO ONTUYECKOro
B3aMMOLENCTBUS B pe3oHaTope NosynpoBOLHMKOBOIO UCKOBOIO fla3epa € y4eToM
BPEMEHHOro 3anasgpbiBaHus. [NpoaHannaMpoBaHbl YCnoBus caMoBo30yxaeHnsa konebanuin,
pexMMbl CTauNMoHapHOW reHepauun n ux yctonunsocts. Metoabl. [Ina aHanuaa
YCTOMYMBOCTU CTaUMOHAPHOW reHepaumn 6bin ncnons3oeaH naket DDE-Biftool. AHanus
OWHaAMUYECKMX peXnmMoB Boree BbICOKON pa3MepHOCTU NPOBOAUICS C MOMOLLbIO
YNCNEHHOr0 MHTErPMPOBAHMS, MOCTPOEHUS (Pa3oBbIX MOPTPETOB, CNEKTPOB U pacyeTa
nokasatenen JlanyHosa. Pe3ynbTaTbl. [1poBeeHO YNCNEHHOE MOAENUPOBaHNE OMHAMUKN
n3ny4deHua B 06nacTn HEYCTOMYMBOCTM CTaUMOHAPHOIro COCTOsIHUSA. NokasaHo, 4YTo
HEeyCTONYMBOCTb HOCUT KBa3UrapMOHUYECKUIA XxapakTep TOMbKO BONM3n budypkaumm
AHapoHoBa—Xonda, 1 6bICTPO NPUHMMAET KBa3UNepMOAMYECKUIA XapakTep Npu Bapmaumm
ynpaBnsaoLwmMx napameTpoB. M3yueHbl nepexoaHble npouecchl B cucteme. ObeyxaeHume.
MonyyeHHble pesynbTaThl MOTYT ObITb MCNONB30BaHbLI A9 ONTMMMU3aUUK NapamMeTpoB
nasepHbIX reHepaTopoOB B YCTPOMCTBAX CNEKTPOCKOMUN BbICOKOTO paspeLLeHunst.

Knroyessie crioga: onTUHECKU NapaMeTpudecKnin ocunnnaTop, NonynpoBOAHUKOBLIN
OVCKOBbIN Nnasep, HeSIMHENHO-0ONTUYeCKoe B3aMMOAeNCTBME, AMHaMUu4eckas cuctema ¢
3anasgblBaHNEM.

Obpasey yumupoeaHusi: Koukypos J1.A., banakun M.U., Kynuos N.B., Mopo3sos HO.A.
BnusaHve 3anasgbiBaHus Ha AMHAMWUKY ONTUYECKOro napaMeTpU4eckoro ocuunnsaTopa ¢
BHYTPMPE30HATOPHOWN HaKka4ykon NonynpoBOAHUKOBBLIM ANCKOBbLIM na3epom//13BecTns By30B.
MHO. 2019. T. 27, No 3. C. 61-72. https://doi.org/10.18500/0869-6632-2019-27-3-61-72

duHaHcoBasi nogaepka. PaboTa BbinonHeHa npu noggepxke rpaHtoB POOU No
18-32-01028-mon_a n 18-08-00599-a, a Takke B pamkax rocygapcTBeHHoro 3agaHus IPJ
uMm. B.A. KotenbHunkoBa PAH.



Impact of time delay on the dynamics of optical parametric oscillator
with intra-cavity pumping by semiconductor disk laser

L. A. Kochkurov', M. I. Balakin', P. V. Kuptsov'? Yu. A. Morozov?

"Yuri Gagarin State Technical University of Saratov
77, Politechnicheskaya st., 410054 Saratov, Russia
2 Kotelnikov Institute of RadioEngineering and Electronics of RAS, Saratov Branch
38, Zelenaya st., 410019 Saratov, Russia

E-mail: Ikochkurov@gmail.com, balakinmaxim@gmail.com, p.kuptsov@rambler.ru,
yuri.mor@rambler.ru
Correspondence should be addressed to Kochkurov Leonid A., Ikochkurov@gmail.com

Received 28.03.2019; accepted for publication 15.05.2019

Theme. The dynamics of a nonlinear numerical model of a nonlinear optical interaction in the
semiconductor disk laser resonator under influence of the time delay is investigated. The
conditions of self-excitation, stationary generation modes and their stability are studied.
Methods. The analysis of stationary generation stability was performed with DDE-Biftool
package. Analysis of higher dimensional regimes was performed using numerical
integration, construction of phase portraits, spectra and calculation of Lyapunov exponents.
Results. A numerical simulation of the dynamics in the region of steady state instability
shown, that the instability is quasi-harmonic only in the vicinity of Andronov—Hopf bifurcation,
and quickly turns into quasi-periodic instability with variation of control parameters. Transient
dynamics is studied. Discussion. The results can be used for optimization of laser generator
parameters in high resolution spectroscopy devices.
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