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PE®EPAT

Junnomuas pabora 37 crtpanun, 3 riaBbl, 19 pucynkos, 4 Tabmuisi, 20
HMCTOYHUKOB.

KitoueBbie cnoBa: Nd:YAG nazep, Momaynsiusi J0OPOTHOCTH, MacCCUBHBIHI
3aTBOD, JIa3ep, CKOPOCTHBIE YPaBHEHM S, SHEPreTUUECKAs CXE€Ma, BHEIITHUN CBETOBOM
UMITYJIbC, JIa3€pHBIA AMOJ, JJIMHA BOJIHBI, CEUEHUE IMOIJIOUIEHUS, MOIIHOCTh
MOJCBETKH, TOPOroBasi MOIIHOCTh F€HEPALUU, KUTTEP, UMITYJIbC TCHEPAIUU.

[lens paboThI: UCCIEAOBAHME BO3MOXKHOCTH YMPABICHUS [MaCCUBHBIM
3aTBOPOM TIPU MOMOIIM BHEIIHETO CBETOBOTO MMITyJbca. s 3Toro Heo0Xoumo
paccunTaTh CEYEHHE MOTJIOIICHUS Ha ABYX Pa3JIMYHBIX JJIMHAX BOJH Ha CIEKTPE
MOTJIONIEHHUS; PACCUMTATh U MOKAa3aTh 3aBUCUMOCTh BPEMEHU HavaJla UMITYJIbCa OT
MOIIIHOCTH Jla3epa MOJICBETKU JUIsl Pa3IMUHbBIX BEJIMYMH MOIIHOCTU BO30YXKICHUS
MIPU Pa3HBIX UMITYJIbCAX MOJICBETKH; PACCUUTATh M MOKAa3aTh BIMSHUE MOIIHOCTU
MOACBETKHU Ha JUKUTTEP UMITYJIbCA TEHEPAIUU.

OOBEKT uccieI0BaHus: MTACCUBHBIN 3aTBOP Ja3epa.

Metoasl npoBeAcHUsT padOThl: TEOPETUUECKOE MOJACIMPOBAHUE HA OCHOBE
TOYEYHOW MOJIEIIN JIa3epa.

[TonydeHHble pe3yJbTAaThl: PACCUMTAHO CEUCHHUE IOTJIONICHUS Ha JBYX
paznuubblii AyrHax BoJiH (940 u 806 HM), paccuUTaHbl U MTOKa3aHbl 3aBUCUMOCTHU
BPEMEHHM Hadajla T'e€HEpallud HMIYJbca OT MOIIHOCTH Jiazepa MOJCBETKH s
pa3HBIX BEJIMYMH MOIIMHOCTU TMPU Pa3HBIX HMIYJbCaX TMOJCBETKA U OBbLIO
pacCUMTaHO W TMOKA3aHO BIIMSIHUE MOUIHOCTU MOACBETKH Ha JKUTTEP UMITYJIbCa
reHepaluu.

[Tokazano, 4uto 3¢(eKTUBHOE MPOCBETIICHHE 3aTBOpPa BO3MOXKHA Ha
JUTMHAX BOJIH, OTJIMYHBIX OT JJIMHBI BOJIHBI TeHEpalnu jJazepa. [lokazano, 4To BpeMs
MOSIBJICHUSI MUMITYJIbCa T€HEpallMM HEJIMHEWHO 3aBHUCUT OT MOIIHOCTH HMITYJIbCa
noAcBeTku. [Ipu OONBIIMX MOIIHOCTAX HUMIYJIbCa MOACBETKH pa3zOpoC BpeMEHU
MOSIBJICHUSI HUMITYJIbCa TEHEpalMuu cj1ab0 3aBUCUT OT MOIIMHOCTH HWMITYJIbCa
noACBEeTKU. DPGHEKTUBHOCTh UMITYJIbCA MOJICBETKHU 3aBUCUT OT €r0 JIJTUHBI BOJHBI U
CYIIECTBEHHO BBIIIE I JUIMHBI BOIHBI 940 HM 1o cpaBHEHUIO ¢ 806 HM.

MakcuMallbHBI  pa3OpoC BpPEMEHU TOSIBJICHUS HWMITYJIbca TeHEepaluu
YMEHBIIIACTCS ¢ YBEIMYCHUEM MOIIHOCTH MOJACBETKH U MPU MOITHOCTH MOJCBETKU

0oJIee 1IeCTH MOPOTOBBIX 3HAYECHUN CTPEMHUTCS K HYIIIO.

JLKUTTEp WMITyJibca TEeHepaliyd 3aBUCUT OT HECTAOWJIBHOCTH MOITHOCTH
BO30YKJICHHsI U COCTaBIIIeT B pabodeM auamnazoHe He Ooiee 8.5 MKc, mpuyem ¢
YBEITUYCHHEM MOIIHOCTH MOJICBETKH €T0 3HAYECHUE YMECHBIIIACTCS.



PED®EPAT

JpimuiomHas pabora 37 craponak, 3 riaBbl, 19 mamonkay, 4 tabminsl, 20
KPBIHIII.

KirouaBeis cnoBel: Nd: YAG nazep, Maaymsipls cTparay, maciyHbl 3aTBOD,
Ja3ep, XyTKACHbIS YpayHEHHI, SHEpPTreThIYHasl CXEMa, 3HEIHI CBETJIaBbl IMIYJIbC,
Ja3epHbl JBIEN, NaYyKbIHS XBajll, CSUPHHE NarjiblHaHHS, MaryTHacIh MaJCBETKI,
naporaBasi MaryTHacIlb T€Hepallbli, JHKBITIP, IMITYJIbC T€HEPAIIbII.

Mbta paloThl: aciegaBaHHE MardbIMaclil KipaBaHHSI MAciyHBIM 3aTBOpam
IpbI JlallaMo3€ 3HEUTHSTa CBETIaBora iMmyJbscy. g ratara HeabxoaHa pa3iiybIilh
CSTYPHHE MarjbIHAHHS Ha JABYX PO3HBIX JAY>KbIHAX XBaJlb Ha CIIEKTPHI MMarjbIHAHHS,
Pa3IiybIllh 1 TAKa3alh 3aJ1€KHACIh Yacy MavyaTKy IMIYJbCY aJl MaryTHacCIl Jiazepa
MaJICBETKI /I PO3HBIX BEJIIUbIHb MaryTHacHi Y30yXK3HHS NPl PO3HBIX IMITYJIbCAX
MaJICBETKI; pa3iyblllh 1 IaKaszamlb YIUIBIY MaryTHacIll MaJCBETKI Ha JIKBITIP
IMITyJIbCY TE€HEpAIIbII.

AG'exT nacienaBaHHs: IACIyHBI 3aTBOP Jla3epa.

Meransl mpaBsI3eHHS Tpailbl: TIApPIThIYHAE MAJRJIIBaHHE Ha AacHOBE
MyHKTaBai MaJdJ1i Jiazepa.

ATpbIMaHbI BBIHIKI: pa3iiuaHa CAYdIHHE MarjblHAHHS HAa JBYX PO3HBI
nayxprasgx xBaib (940 1 806 HM), pa3sTiyaHbl 1 MaKa3aHbl 3aJIEKHACII Yacy MavyaTKy
reHepanbli IMIYJbCy aJi MaryTHAcIll jla3epa MaJICBETKl Il PO3HBIX BEJIYbIHb
MaryTHAcIIl Pl PO3HBIX IMITYJIbCaX MaJCBETKI 1 ObUIO pa3iivaHa 1 maka3aHa YIiIbly
MaryTHAcIIl MaJICBETKl Ha JUKUTIP IMITYJIbCY TeHEpallbli.

[TakazaHa, mTo 3eKThIyHae MPACBATICHHE 3aTBOPA MarybiMa Ha Jay KbIHIX
XBaJlb, BBIJATHBIX aJi Jay’>KbIHI XBaJli TeHepallbll Jiazepa. Ilakazana, mrTo yac
3'SIYNIEHHsT IMITYJIbCY TEHepallbli HeJlIHEeWHa 3alieXkKblllh aJl MaryTHACIl IMITYJIbCY
nafcBeTKi. [Ipbl BSATIKIX MaryTHACIAX IMITYJIBCY MAJCBETKI POCKIJ Yacy 3'sSyJIeHHS
IMITyJIbCY TEHepallbli ciaba 3aJIeXkKbIllb aJ] MaryTHACI[l 1IMIYJIbCY MaJCBSTICHHS.
O¢exThIyHaCHb IMIYJIBCY MAJACBETKI 3aJEXKBIlb aJ SAr0 JayKbIHI XBajl 1 ICTOTHA
BBIIIHM A71s AaykbiH1 XBasii 940 HM ¥ mapayHanHi 3 806 HM.

MaxkciManbHBl POCKIJ Yacy 3'ayJIeHHS IMIYJIbCY TeHepalbll TaMsHIIaenna 3
naBeIiudHHEM MaryTHacIl MaICBETKI 1 IPbl MaryTHACI MaICBETK1 OOJIbII 3a MI3CIb
MapoTraBbIX 3HAYIHHSIY IMKHEIIA Aa HyJIs.

JLKUTTEp IMITYyJIbCY TEHepallbli 3aJeXbIlb ajf HecTaOlIbHACII MaryTHACII
Y30y IKOHHSA 1 CKIIafae ¥ mparoyHbIM AbIANa30He HE OOJBI 3a 8.5 MKC, MPBIYBIM 3
MaBeJIIYIHHEM MaryTHACII MAJCBETKI STO 3HAUYPHHE TTaMSHIIACIIIIA.



ABSTRACT

Diploma work 37 pages, 3 chapters, 19 pictures, 4 tables, sources 20.

Key words: Nd: YAG laser, Q-switching, passive shutter, laser, speed
equations, energy scheme, external light pulse, laser diode, wavelength, absorption
cross section, backlight power, threshold generation power, jitter, generation pulse.

Objects of research: study of the possibility of controlling a passive shutter using
an external light pulse. For this, it is necessary to calculate the absorption cross section
at two different wavelengths in the absorption spectrum; calculate and show the
dependence of the start time of the pulse on the power of the backlight laser for various
values of the excitation power for different backlight pulses; calculate and show the
effect of backlight power on the jitter of the generation pulse.

Object of study: passive laser shutter.

Methods of work: theoretical modeling based on a point laser model.

The results: the absorption cross section at two different wavelengths (940 and
806 nm) was calculated, the dependences of the start time of the pulse generation on
the power of the backlight laser for different power values for different backlight
pulses were calculated and shown, and the effect of the backlight power on the jitter
of the generation pulse was calculated and shown.

It is shown that effective shutter bleaching is possible at wavelengths other
than the laser generation wavelength. It is shown that the time of appearance of the
generation pulse nonlinearly depends on the power of the backlight pulse. At high
power of the backlight pulse, the spread in the time of appearance of the generation
pulse weakly depends on the power of the backlight pulse. The efficiency of a
backlight pulse depends on its wavelength and is significantly higher for a
wavelength of 940 nm compared to 806 nm.

The maximum spread in the time of appearance of the generation pulse
decreases with increasing backlight power and tends to zero when the backlight
power is more than six threshold values.

The jitter of the generation pulse depends on the instability of the excitation
power and amounts to no more than 8.5 ps in the operating range, and its value
decreases with an increase in the backlight power.



