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[Toka3aHo, YTO NMpH yBEIWYEHUHU JUTMHBI PE30HATOpA Jia3epa C CHH-
XpoHHU3aluen MoJ Ha ocHOBe 3¢ (deKTa HeTMHEHMHOro BpallleHusl moJspu3a-
uuu B 0JHOMO010BOM (OM) BONOKHE reHepaiusi CTAaHOBUTCS HEYCTOMYMBOM
WJIH MHOTOUMITYJILCHOW M3-3a 4upe3MepHoro BpareHus (yroa > n/2). Ilpen-
JIOKEHAa M peau30BaHa HOBas CXEeMa PE30HATOpa, B KOTOPOMl MPOLECCHI
CHUHXPOHH3AIMHA MO ¥ (DOPMUPOBAHHS UMITYJIbCA Pa3/ICICHbI U OCYIIECTB-
nst0TCs B KOpoTKOM OM BOIIOKHE M ATMHHOM BOJIOKHE C COXPaHEHHUEM I0-
aspuszanuu (CII) cooTBETCTBEHHO. DTO MO3BOJIUIIO MOITYYUTh CTAOUIBHYIO
TeHEepaIi0 YaCTOTHO-MOJYJIUPOBAHHBIX («UUPIOBAHHBIXY») TUCCUTIATHUB-
HbIX conUTOHOB (/IC) B MONMHOCTBIO BOJIOKOHHOM PE30HATOpPE JIMHOM 110
120 m (puc. 1.4, a). IIpu 3TOM nMITyIBC UMEET POpMY, OJIU3KYIO K TIPSMO-
YTOJIBHOM, U CXKMMAeTCs BHEIIHUM KoMIiipeccopoM B ~200 pa3 (o ~200 dc,
puc. 1.4, 6). Makcumanbnas sueprus JIC s BomokonHoro CIT ceeToBoja ¢
CepIleBUHON 5.5 MKM paBHa ~ 25 HJK, 4TO MOYTH Ha MOPSIOK OOJIBIIIE,
YeM B JIPYTUX BapHaHTaX BOJIOKOHHBIX CXEM. Y CTaHOBJIEHO, YTO TJIABHBIM
OTpaHWYEHHUEM T10 SHEPTUU HMITYJIbCa TIPH YBEIWMYCHHUH JJIMHBI PE30HATOPA
>30 m sBisercst apdext BKP, KoTOphIii orpaHUYMBaeT YSHEPTHUIO COTMTOHA,
HO He pa3pymaet ero. [Tokazano, yro mopor BKP mMoxHO cymiecTBeHHO Mo-
BBICUTH 32 CUET YBEIIMYCHUS THaMeTpa CepIIIEBUHBI CBETOBO/IA.
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Puc. 1.4. a — xapakTepHbIi ONTUYECKUI CIEKTP Jla3epa BHYTPH («6HYymp.») U BHE
pe3onaTtopa («BHemH.»): muk 1010 aM — comuron, ik 1055 am — BKP; Ha BCcTaB-
Ke — PaaIuovYacTOTHBIN CeKTp; O — uHTeppepeHuronHas AK® cxaToro ummynb-
ca, Ha BcTaBke — AK® 110 HHTEHCUBHOCTH HEC)KATOT0 UMITYJIbCa

Fig. 1.4. a — typical optical spectrum inside (“in”) and outside (“out”) the laser
cavity: 1010 nm peak — soliton, 1055 nm peak — Raman pulse; the inset shows the
radio frequency specrum; b — interference autocorrelation function (ACF) of the
dechirped pulse, the inset shows the intensity ACF for an uncompressed pulse

It is shown that cavity lengthening in a laser with mode-locking via
nonlinear polarization evolution effect in a single-mode (SM) fiber results in
unstable or muli-pulse generation because of the excessive polarization rota-
tion (angle > n/2). A new cavity scheme has been proposed and realized, in
which the processes of mode locking and pulse formation are separated and
occur in a short SM fiber and a long polarization-maintaining (PM) fiber,
respectively. This approach offers stable generation of frequency-modulated
(chirped) dissipative solitons (DS) in the all-fiber cavity with the length up
to 120 m (Fig. 1.4). The pulse acquires an almost rectangular shape and is
dechirped by an external compressor by a factor of ~200 (to ~200 fs,
Fig. 1.4, b). The maximum DS energy for the PM fiber with a 5.5 micron
core amounts to ~ 25 nJ, which is higher by an order of magnitude than that
in known variants of all-fiber schemes. It has been found that the pulse en-
ergy does not grow at cavity lengthening above 30 m due to the Raman ef-
fect, which limits the DS energy, but does not destroy it. It has been shown
that the threshold of the Raman conversion can be increased by means of
fiber core diameter enlargement.
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