MHUHUCTEPCTBO OBPA30BAHUSA PECITYJIUKHU BYJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIA YHUBEPCUTET
®U3NYECKHN ®AKYJIBTET
Kadenpa iazepHoii pusuky U CIEKTPOCKONNH

CEJIE3HEB
Aunekceit Bukropouy

CIIOHTAHHAA CUHXPOHUM3ALIMA MO U AHOMAJIBHBIE
BOJIHBI B JIABEPAX

PedepaTr qumniomHOM paGoOThI

Hayunsiil pykoBoauTeNs:
Kanmunar ¢uz.-mar. HayK, JOLIEHT
N.B. CramkeBnu

Penensenr:

JlokTop ¢u3.-Mar. HayK, mpodeccop
B.B. MorwibHbI1

Mumnck, 2024



POOEPAT

JlpimioMHas npana, 34 craposki, 13 mamtonkay, 10 KpbIHiL.

CIHXPAHI3AILIBISI MOJI, MOJIbI TAVCA-JIATEPA, TAPAUBIS KPOIIKI,
AHAMAJIBHBIA XBAJII.

MbTa mpamsl - 3pasyMellb JbIHaMIKy TapayblX KpOMaK Yy Ja3epHbIM
BbIIIPaMEHbBaHHI, sIKas Y3HiKae Ipbl y3aeMmana3esHHi moa ['ayca-Jlarepa, BbI3HAUBILb
qac 1X JKbIIIA ¥ JTiHeWHal 1a3epHail cicTame

Meronblka 3KCHEPHIMEHTY - KaMITyTapHae MaadJisiBaHHE 1HTAp(epIHUbIiiHAN
KapLIHBI, SIKas Y3HIKae Npbl y3aeMaa3essHHI MasipOYHbIX MO/ JIa3epa sIK Mpbl NOYHaN
ClHXpaHi3allpll ycix Mo (po3Hilla TaMiXK Ma4aTKOBbIMI (pazaMi poyHas HYJIIO) Tak 1 Y
100l HACTYITHBI MOMAHT 4acy, ady/10Ba JbIHAMIYHAN aHIMAaIbll ITyYKa.

VY xon3e BbIKaHaHHS Pa0bOTHI OBLII aTpbIMaHbl TaK 3BaHbIS rapaybls KPOIIKI,
BBIBYUYaHa crelplidhika 1X jJakaiizaipll ¥ MydKy, JbIHAMIKa 1 4ac KIS, BbI3HAUYaHA
3QJIEKHACIH SATO 3aJIKHACIL /i PO3HIIBI YaCTOT IMaMiXX CYCeIHIMI IMarspoYHbIMI
MoJaMi



PEOEPAT

Hunnomuast pabota, 34 crpanui, 13 pucynkos, 10 HCTOUHUKOB.

CUHXPOHM3ALIMA MO, MOIAbl T'AYCCA-JIATEPPA, T'OPAYUE
TOYKU, AHOMAJIbHBIE BOJIHBI.

Lens paboTel — U3yuyuTh TUHAMHKY TOPSYMX TOUYEK B JIA3EPHOM H3ITyUYCHHH,
BO3HHUKAIOIIEH BCIIEICTBUE B3auMoAencTBrs Mo ['aycca-Jlareppa onpenennuts Bpems
VX KW3HU B JIMHEWHOW JIA3€PHOU CUCTEME

Meronuka AKCIIEPUMEHTA — KOMITBIOTEPHOE MOJIEITMPOBaHUE
UHTEPPEPEHIIMOHHON KapTUHBI, BO3HUKAIOIIEH NMpPU B3aUMOJECUCTBUM IMONEPEUHBIX
MO/ Jla3epa Kak MpHY NOJIHOM CUHXPOHU3alUK BCeX MOJI(pa3HULIa MEXAY HadaJIbHbIMU
(dazamu paBHA HYJIIO) TaK U B JHO0O0M MOCHEAYIOMNUA MOMEHT BPEMEHH, OCTPOCHUE
JTMHAMUYECKON aHUMAllUH ITy4Ka.

B X0A€ BBIITOJIHCHUA pa6OTBI OBLIH IMOJIYYCHBI TaK HA3bIBACMBIC I'OPAYNC TOYKH,
HN3y4dCHa CHGI_II/I(i)I/IKa HUX JIOKAJIMW3alH B IIYYKC, AWMHAMHWKa W BpPEMsS JKH3HHU,
onpceacicHa 3aBUCUMOCTb €ro 3aBUCMMOCTL OT pasHUObI 4aCTOT MCXKAY COCCIAHUMH
MONEpCUYHbIMHU MOJJaMHU



ABSTRACT

Thesis, 34 pages, 13 drawings, 10 sources.

MODE SYNCHRONIZATION, LAGUERRE-GAUSSIAN MODES, HOT
SPOTS, ROGUE WAVES.

The aim of the work is to study the dynamics of hot spots in laser radiation
arising from the interaction of Gauss-Laguerre modes and determine their lifetime in a
linear laser system

The experimental technique is computer simulation of the interference pattern
that arises during the interaction of transverse laser modes both with complete
synchronization of all modes (the difference between the initial phases is zero) and at
any subsequent time, building dynamic beam animation.

In the course of the work, so-called hot spots were obtained, the specifics of their
localization in the beam, dynamics and lifetime were studied, and the dependence of
its dependence on the frequency difference between neighboring transverse modes was
determined



