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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.33.39

Tema gucepranii:
1. baraTomapoBi MiKpOCTPYKTYPH J1s1 KOMIIEHCALlil Aycrepcii B 1a3epax yIbTPAKOPOTKUX iIMITYJIbCIB

2. Multilayer microstructures for dispersion compensation in ultrafast lasers

Pedepar:

1. O6'eKT moCHimKeHHs: 6araTomapoBi AUCIEePCiliHi MIKPOCTPYKTYPH [1J1 CTBOPEHHS Bif'eMHOI nucnepcii. Mera:
PO3B's13aHHS 337ja4i [O/10 BCTAHOBJIEHHS (Pi3MYHMX 3aKOHOMIPHOCTEN €KCIIEPMMEHTaJILHO CIIOCTEPEKYBAHOTO
CTHCKaHHS JIa3€PHUX yJIbTPAKOPOTKUX IMITYJIbCIB B 4aCOBiM 06J1aCTi 33 JOIIOMOTOI0 YipIIOBAHUX 3€PKaJl.
PesynbraTty, HOBM3HA: Bniepiie TeopeTUYHO onucaHa B3aemogisa YKI 3 4iprioBaHuM J3epKajioM 3 ypaXyBaHHAM
IoTIepeHbOTO Yipra iMITyJibCy B pe3yJbTari [ii nucnepciiinux edekTis. Briepiie BCTaHOBJIEH] 3aKOHOMIPHOCTI
mopo ctuckaHHs YKI B yacosiit 06s1acTi 3a moromoroio oguHoyHoro YJI 3ayesxxHo Bif, KizbKocTi mapis Y/, mo gasno
MOXJIMBICTb PO3KPUTHU (Pi3NYHY CYTHICTb Ipouecy ctuckanHs YKI B U] 3i 36iblIeHHIM KinbKOCTi mapis Y/,
Briepie KOMIIJIEKCHO [OCIiZIPKEHO BILIMB Ha po@dinb BigbuToro Bin Yl iMIysIbCy TaKMX HEraTUBHUX YNHHMUKIB SIK
ocuusiLii pa3oBoi KpUBOI, IUCIIEPCist TPETHOrO NOPSAKY, HEJLOCTATHBO MMUPOKA cMmyra UJl, Ta BCTAHOBJIEHO YMOBU
YTBOPEHHSI CIIEKTPaJIbHO-00MEKEHOTr0 iMITyJIbCY. Briepine BCTaHOBJIEH] 3aKOHOMIPHOCTI 010 cTucKaHHs YKI B
napi /1 y 3a71€KHOCTI Bif, KiJIbKOCTI WIapiB, KyTa NaAiHHA, CTaHy [10JIIpU3allii, BUSBJIEHO BiIMIiHHUI XapaKTep

ctuckanHs YKI 3anexHo Bif, cTany nosspusauii nagaiodoro Ha YJJ iMiysbcy. Briepiine TeopeTUyHO OOIPyHTOBAHO



BUKOPUCTaHHS HITPUIY KPEMHIIO Y CYKYITHOCTI 3 OBITPSHUMU NIPOLIapKaMU B YipIOBaHUX JA3€epKajax, 1o
3abe3revye BeJIMKUY KOHTPACT IIOKA3HUKIB 3aJI0MJIEHHS Ta MOKJIMBICTb CUHTE3y MUPOKOCMYTOBUX YipIIOBAaHUX
I3epKaj. Bniepiie TeopeTHYHO OOIPYHTOBAHO BUKOPUCTAaHHS 3MiHM OPEriBChKOI NOBXUHYU XBUJI 117151 3CYBY
OCUMJISILIN AUCIepcii IpynoBoi 3aTpUMKU B U]l 3 METOIO CUHTE3y KOMILJIEMEHTAPHUX YipIIOBaHUX A3epKail. [anysp

BUKOPUCTAHHS: OINTHKA, Jla3epHa (i3uka

2. Object of research: multilayer dispersive microstructures providing negative dispersion. Aim: solving a problem
which implies finding of physical regularities in experimentally observed ultrashort laser pulse compression in time
domain with chirped mirrors. Results, novelty: For the first time theoretically described ultrashort pulse
compression in time domain with chirped mirror taking into account a preliminary chirp due to dispersive effects.
For the first time are found regularities in ultrashort pulse compression in time domain with single chirped mirror
depending on the number of layers, it allowed to reveal a physics of pulse compression with chirped mirror when
the layers number increased. For the first time was comprehensively investigated the influence on the pulse profile
such negative factors as phase ripples, third order dispersion, insufficient chirped mirror's bandwidth, it are found
the conditions of transform-limited pulse producing. For the first time are found regularities in ultrashort pulse
compression with pair of chirped mirrors depending on the number of layers, incident angle and polarization type.
For the first time was theoretically proved the usage of silicon nitride with air gapes in the chirped mirrors, it
provides high refractive index contrast and makes possible the synthesis of chirped mirrors with broad bandwidth.
For the first time was theoretically proved the usage of Bragg wavelength modulation for the group delay
dispersion oscillations shifting for the purpose of synthesis of complementary chirped mirrors. Application field:
optics, laser physics.
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