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PE®EPAT

Pa6ota 67c., 38 puc., 1 Tabin., 39 UCTOUHUKOB.

PA3IPY3KA PE30OHATOPA, TEHEPAIIMSI BTOPOM TAPMOHUKH,
CUHXPOHU3ALIMA  MOJ, HEOJMMOBBIN  JIA3EP, NMITVYJIBC,
MHTEHCHUBHOCTD

OOBEKTOM UCCIIEeTOBaHUS ABISETCS TeHEpaLHs KOPOTKUX U BBICOKOMHTEHCHBHBIX
VMITYJIBCOB M3JIy4EHUSI BTOPOW FapMOHHUKH.

Ilenp paboThl — HCCIIEOBAaHME METOAA PA3TPY3KU pe30HATOpa C MOMOUIBIO
TEHEpALMK BTOPOM TapMOHHMKM B Pa3MYHBIX pPEKHUMax padOThl jazepa U pacyer
XapaKTEPUCTHUK BBIXOJHOTO UMITYJIbCA.

B mpouecce paboThl MPOBOAMIOCH TEOPETUUECKOE MOJEITUPOBAHUE JUHAMUKH
reHepanuuyu HEOJMMOBOTIO Jia3epa Ha OCHOBHOM 4YacTOTE B PA3IMYHBIX PEKUMAX —
CUHXPOHU3ALMU MOJ, MOAYJSIUN JTOOPOTHOCTH U CBOOOJHOM TeHepaluu, Hu
WCCJIEIOBAHNE ITAPAMETPOB BBIXOAHBIX MMITYJBCOB M3JIyYEHHS] BTOPOM T'APMOHUKH,
(bopMupyIOLIUXCS IPH pa3rpy3Ke pe3oHaTopa.

[IpennoxxeH anbTEPHATUBHBIA METOJ NACCHUBHOM pas3rpy3Kd pE30HATOpa B
peXUME CUHXPOHHM3AUMU MOJ Ha JBYX NOJsIpu3anusax. PaccMoTpeHa teopeTtnyeckas
MOJENb ¥ IPOBEAECH aHAIU3 IMAPAMETPOB BBIXOAHBIX HMITYJIbCOB BTOPOW TAPMOHUKH.

B pesynbraTte wuccienoBaHus ObUIM OMNPEAENICHbl MapaMETpPbl BBIXOJIHOTO
UMITYJIbCA, IOJYYEHbl MX 3aBHCUMOCTH OT OCHOBHBIX XAapaKTEPHUCTUK CHUCTEMBI.
[Toka3aHa BO3MOXHOCTb MOJyYEHHsI UMIYJbCOB BTOPOW TapMOHMKHU C 3aJaHHBIMU
WHTEHCUBHOCTBIO, JUIMTEIIBHOCTBIO W YacCTOTOM NOBTOPEHHUSA. OKCIIEPUMEHTAJIBHO
IIPOJIEMOHCTPUPOBAHA pEAIU3ALN PA3TPY3KH PE30HATOPA Yepe3 NEHEPALUI0 BTOPOI
FapMOHUKH B pEXKUMMax CBOOOJHOM TeHepalud W MacCUBHOM MOAYJSLUU
JIOOPOTHOCTH.

CrerneHp BHEAPEHHS] — BO3MOKHO HCIIOJIb30BAHUE JUJISl TEHEPALIMY UHTEHCUBHBIX
MMITYJIBCOB JIA3€PHOI0 U3JIy4EHUS] MAJIOW JUIMTEIbHOCTH B BUJIMMOM JUana3oHe JJIH
BOJIH.

OO6nacTu npuMeHeHHs — J1a3epHas (PU3HKa U TEXHOJIOTHH, CIIEKTPOCKOTIHS.
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PA3I'PY3KA PD3AHATAPA, TEHEPAIIBII JIPYTOMl TAPMOHIKI,
CIHXPAHI3AIIbIA MO/, HEAJIBIMABBI JIA3EP, IMITYJIbC,
[HTEHCIVHACLb

AoO'exTaM gacienaBaHHs 3'yIsiera TeHeparbisl KapoTKiX 1 BBICOKAIHTIHCIYHBIX
IMITyJIbCay BBITTPaMEHbBAHHS IPYTOM rapMOHIKI.

Mbta paboThl - naciefgaBaHHE METaAy pasrpy3ki pas3aHaTapa 3 JanamMmorai
reHepanpli Jpyrol TrapMOHIKI ¥ pO3HBIX pPIKBIMAX TMpalbl Ja3epa 1 pasiik
XapaKTapBICTHIK BBIXATHOTA IMITYJILCY.

VY mpaiipce mpaiibl paBo3iiacs TapIThIYHAE MAIRJIIBaHHE JIBIHAMIKI TeHEepaIlbli
HeaJlbIMaBara Jiazepa Ha aCHOYHaii yacTale ¥ po3HbIX PKbIMax - CIHXpaH13a1lbli MO/,
MaJyJsIbIl  IBIXTOVHACII 1 cBabOoOJHAll TeHepallbli, 1 JacielaBaHHE Iapamerpay
BBIXQJIHBIX IMITyJIbCay BBIMPAMEHbBAHHA JIPYroil TapMOHIKi, sKisfg (papMyroliiia mpsl
pasrpy3Iibl pa3aHarapa.

[IpananaBaHbl abTIPHATHIYHBI METAJ] MTACIYHAN pa3rpy3Ki pa3aHaTapa ¥ paxKbIMe
CIHXpaHi3allpll MOJI Ha JABYX Haispbi3albiax. PasriemkaHa TrapdThIUHAS MaJdIb 1
IpaBe3€Hbl aHalI3 apaMeTpay BbIXaIHbIX IMITYJIbCAy IPYroil rapMOHIKI.

VY BBIHIKY JacienaBaHHsl ObUTl BbI3HAYaHBISI MapaMeTphl BBIXATHOTA IMITYJIbCY,
aTpbIMaHbIS 1X 3aJIEKHACIIl aJl ACHOYHBIX XapaKTapbICTHIK cicToMbl. [laka3ana
MardypIMacllb ~ aTpbIMaHHS  IMIyJbcay Jpyroil TrapMOHIKI 3  3a/JaJI3€HBIMI
IHTOHCIYHACITIO, TPAISTIACII0 1 4YacTaTol mMayTapdHHsS. OKCIEephbIMEHTAIbHA
MpaJdMaHCTpaBaHas piali3allblsl pasrpy3Ki pa3aHaTapa Ipa3 TEHEpaIbIlo APYTrou
rapMOHIKI ¥ p3KbIMax cBa0OIHAM IreHepallbll 1 maciyHail Maaymsibll IbIXTOYHACII.

CryneHns ykapaHEHHS — MardbIMae BBIKAPBICTAHHE JIJIS TEHEpaIlbli iIHTIHCIYHBIX
IMITyJIbCcay Ja3epHara BbIITPaMEHbBAHHS MAaJIOW Mpansriacii ¥ OauHbIM JbISTIa30HE
JayKbIHIY XBaJsAy.

Bo6nacti BeikapbicTaHHS — JTazepHas ¢i3ika 1 TOXHAJIOT11, CIIeKTpacKaris.
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Thesis 67p., 38 fig., 1 table., 39 references.

CAVITY DUMPING, SECOND HARMONIC GENERATION, MODE-
LOCKING, NEODYMIUM LASER, PULSE, INTENSITY

A subject of research is generation of short and intensive pulses of the second
harmonic radiation.

Research target — investigation of the cavity dumping by the second harmonic
generation in different laser operation modes, calculation of the output pulse
parameters.

The research included theoretical modeling of the neodymium laser generation
dynamics in different operation modes — mode-locking, Q-switch and CW, and
investigation of the properties of the output second harmonic pulses, generated by the
cavity dumping.

An alternative method of cavity dumping is proposed, implying dual-polarization
mode-locked generation. A theoretical model is discussed, parameters of the output
second harmonic pulses are analyzed.

In the issue of research, the parameters of the output pulses and their dependency
on the main system characteristics were determined. The possibility of generation of
the second harmonic pulses with fixed intensity, duration, and repetitive rate was
shown. Cavity dumping by the second harmonic generation in CW and Q-switched
modes was demonstrated experimentally.

Implementation factor — possible application for the generation of intensive laser
pulses with small duration in the visible band.

Field of application — laser physics and technology, spectroscopy.



