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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizryHi 0CHOBY NOIMPEHHS MOTY)XKHUX KBazi-napadosiyHux YKI B ONTHYHMX BOJIOKHAX 71l CUCTEM JMCTAHLiMHOTO

3acrocyBaHHs YKI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical foundations for propagation of high-power quasi-parabolic ultrashort pulses in optical fibers for systems
of distant applications of ultrashort pulses

Pedepar yKpaiHCBKOIO:

JaHui1 TpOeKT CIPSIMOBAaHMII Ha pillleHHs 3arajabHoi QyHAaMeHTalbHOI IPobJeMy, 0 CKIALA€ThCs B JOCIiIKeHHI
bisMYHUX NPUHUMIIIB i IJIAXiB 36i/IbIIEHHS BUXiJIHOI IOTYKHOCTI (PEMTOCEKYHJHUX iMITyJIbCIB, IO MOXYTb OyTH
nepefaHi o ONTUYHOMY BOJIOKHY 6€3 PyIHYBaHHS ONITUYHOI OTMHAIOYO] iMITy/IbCa, Ta PO3B'sI3aHHS IPO6IeMu
IIPOEKTYBAaHHSI HOBUX MIKPOCTPYKTYPOBaHUX BOJIOKOH [IJI4 [lIe€peadvi NOTYy>KHUX iMITYJIbCIB. ByJl0 BCTaHOBJIEHO, IO
crabinbHi MapabosiyHi iMITyIbC MOXYTb YyTBOPIOBATMChH B ONITUMHOMY BOJIOKHI 3 HOPMAaJIbHOIO IMCIIEPCi€lo Ta
(azoBoio camo-Mopydli€to, Kony napabdosiyHa popma iMIysbCcy Ta napabosiyHa Gpopma CeKkTpy 36epiraiorbcst
IiJ Yac pO3NOBCIOIKEHHS Y BOJIOKHI. IMIysibcy Takoi pOPMU MOXKYTb BUKOPUCTOBYBATUCh 1181 Ilepeadi MOTY>KHUX
Jla3epHUX iMITYJIbCIB B ONITUYHUX BOJIOKHAX, OCKLJIbKY BOHU 36€piraloTe CBOIO (OpMy B HEJIiHIHHOMY cepeloBHUII.
Po3po6s1€HO Ta BUTOTOBJIEHO HOBE MiKPOCTPYKTYPOBaHE BOJIOKHO 3 HOPMaJIbHOIO IUCIEPCIE0 B LIMPOKOMY
Iliara3oHi Bil BUAMMOTO A0 6JVDKHBOTO iH(ppauepBOHOTO i3 koM auctepcii Ha 800 HM. [TokazaHo, 1110 BOHO MOXKe
OyTy BUKOPUCTAHO [J1s1 Ofep>kKaHHs 1apabosiyHuX iMITyJIbCiB 3 HAKOPOTIIO TPUBAJIICTIO Y GEMTOCEKYHIHOMY

ZliarasoHi Ta reHepatlii CyriepKOHTUHYYMY Ha [OBXUHi XBuji 800 HM, e FeHEPYIOTh TUTAH-CanipoBi Ja3epu.

Pedepar aHIJ1iHCBKOIO:

This project is intended to the solving of general fundamental problem implying investigation of the physical
principles and ways for increasing the output power of the femtosecond pulses, which can be transmitted through
the optical fiber avoiding optical wave breaking, as well as solving the design problem of novel microstructured
fibers for transmitting of high power pulses. It was found that stable parabolic pulses can be formed in optical
fibers with normal dispersion and self-phase modulation, when parabolic pulse shape and parabolic spectral shape
remain during pulse propagation in the fiber. Pulses having such profile can be used for transmission of high power
laser pulses in optical fibers, because of preserving their profile in nonlinear medium. It was designed and
manufactured novel microstructured optical fiber with normal dispersion in the wide spectral range from visible
till near infrared having dispersion peak at 800 nm. It was shown that this fiber can be used for producing of
parabolic pulses with minimal pulse duration in the femtosecond scale and supercontinuum generation at the
wavelength 800 nm, where titanium-sapphire lasers generate.
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Onuc HTII: Buepiue BcraHOBIEHO, 110 CTaGIbHI 1apabOIIiyHi iMITyJIbCH MOXKYTh YTBOPIOBATUCH B OIITUYHOMY
BOJIOKHI 3 HOPMaJIbHOIO JUCIIepcielo Ta (pa3oBo0 camo-MOIyJIsLi€el0, Koy napabosivyHa ¢popma iMIysbCy Ta
napa6osiyHa ¢popma criekTpy 36epiraloThcs Iif] Yac pO3NOBCIOAKEHHS Y BOJIOKHI. Briepine BCcTaHOBJIeHI yMOBU
YTBOPEHHSI 1apaboJliYHUX IMITyJIbCIB B 3aJIEXKHOCTI BiJi TapaMeTpiB I0YaTKOBOTO iMITyJIbCY Ta IapaMeTPiB BOJIOKHA.
3oKpemMa MoKas3aHo, 10 KJII0YOBOIO YMOBOIO 1711 OTPUMAaHHSI CTabiibHUX NIapaboiyHMX iMITYJIbCIB € HasIBHICTb
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YTBOPEHHSI 1apaboJIiYHMX IMITyJIbCIB, 3aJI€5KUTH Bi IapaMeTpiB I0YAaTKOBOTO iMITyJIbCYy Ta IIAPAMETPiB BOJIOKHA.
Briepiue riokasaHo, Taki napaboJiiyHi iMIysIbC MOXKYTb YTBOPIOBATUCH Y CTAaHAAPTHUX OJHOMO/IOBUX BOJIOKHAX.
3okpema 6yJ10 I0Ka3aHo, M0 MOXKYTbh BUKOPHMCTOBYBAaTHUCh BOJIOKHA 3 HOPMAJIBHOIO AUCIIEPCI€I0 ajle Pi3HUM
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