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Generation of a spectral comb of highly chirped pulses
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[IpeuioskeH HOBBIM cmoco® reHepaluy — IIUPOKOMOJIOCHOTO  KOT€PEHTHOTO  JIa3epHOTo
U3JIy4EHUs, OCHOBAHHBIM Ha CMEUICHUH CIBUHYTBIX I10 YaCTOTE KOT€PEHTHBIX UMILYJIbCOB C JIMHEHHOU
MOJYJIALIMENH YacTOThl (YMPIIOM) B BBICOKOHEIMHEWHOM CBETOBOJIE. B 3KcnepruMeHTe, MpOBEIEHHOM
[I0 pe3yibTaTaM YHUCJIEHHOIO MOJCIMPOBAHUSA, IIOJIyYEHbl HOBBIE CIIEKTPAJIbHbIE KOMIIOHEHTHI,
o0pa3yrolne CIeKTpaIbHbIi KOMO YHUPIIOBAHHBIX MMITYJIBCOB ¢ OOmmM auama3zoHoM >300 am. [Ipu
3TOM UMIIYJIbChl HA HOBBIX JUIMHAX BOJIH KOT€PEHTHBI MEXAY COOOM, a KaxX /bl U3 HUX CXKUMAETCS J10
JUTMTENbHOCTEH B cOTHH (pemrocekyHn. IlomMuUMO (yHAAMEHTATBPHOTO 3HAYEHUS, IMPEIIOKECHHBINA
METOJl TAKXXE€ OTKPBIBAET HOBBIE BO3MOXHOCTH JUISl NMPAKTUYECKUX MPUMEHEHUH, CpeAu KOTOPBIX:
CHUHTE3 HMILYJbCOB IIPEACIIBHO KOPOTKOM JJIMNTEIBbHOCTH, TeHepauus B cpeaHeM WK-guanasone,
KOT€pEHTHasT MHMKPOCKOIIMS M BBICOKOCKOPOCTHAsl I€pefada JaHHBIX Ha OCHOBE TEXHOJIOIMU
CyIIEpKaHAJIOB.
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(a) - HenmuHeliHOE cMenIeHne B (POTOHHO-KPUCTAIIIMYECKOM CBETOBO/IE JABYX KOPOTKUX UMITYJIbCOB
C TMHEWHOW YaCTOTHOM MOIYNALMEH. Ast - pa3HUIA YACTOT MEKITY UMIYJIbCAMHU, O - PACCTOSTHUE MEXKITY
HPOJOIBHBIMU MOJIAMH BHYTPHU UMITYJIbCOB; (b-C) - CIIEKTp CUrHaia Ha BXO/e (BCTaBKa) U BBIXOJIE
HEJIMHEHWHOTo cBeTOoBO/Ia B pacuéte (b) u akcnepumente ().

(a) Nonlinear mixing in a PCF of two equally chirped dissipative solitons with frequency separation Ast,
each consisting of laser modes with separation &; (b-c) optical spectra at the input (inset) and output
of the PCF in the simulation (b) and experiment (c).

A new approach for generating a broadband coherent spectrum by mixing of two frequency-
shifted highly-chirped dissipative solitons in a highly-nonlinear fiber is demonstrated. In the
experiment that was arranged on the basis of numerical simulation results, up to eight equidistant
components in the interval of more than 300 nm were observed. They formed a comb of highly chirped
pulses in the spectral domain. New pulses were mutually coherent, and each of them could be
compressed down to hundreds femtoseconds. This approach, being different from traditional frequency
combs, can inspire new developments in fundamental science and applications, such as few-
cycle/arbitrary-waveform pulse synthesis, mid-IR and THz generation, coherent biomedical imaging
and microscopy, and communications based on the superchannel technology.
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