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B mpo3paunoil minazme obcykaaroTcs ABa Mpolecca YKOPOUEHUS UHTEHCHBHOTO
Ja3epHOTO UMIYJIbCa: TpU BO30YKACHNU KuibBaTtepHoi BosHbI (Balakin et. al., 2013)
U B pe3ynbTare o0paTHOro pamanoBckoro paccessHus (Malkin et. al., 1999). M3yuenue
BO3MOYKHOCTH YCWJIEHHUSI U KOMIIPECCUU CBEPXKOPOTKHUX (BIUIOTH /10 HECKOJIBKUX HEpHU-
OJIOB I10JIs1) JIa3€PHBIX UMIIYJIbCOB B IIJJa3ME€ HAa OCHOBE IPOLEcCa CTUMYJIHPOBAHHOIO
00paTHOTO PaMaHOBCKOTO pacCesHUs SBISIETCS aKTyalbHOM 3ajaueii, HalpaBIeHHONW Ha
CO3/IaHHE€ CBEPXMOIIHBIX JIA3€PHBIX CHUCTEM CIIEAYIOLIET0 MOKOJICHUS, TeHEPUPYIOIINX
CBEPXKOPOTKHE MIETABATTHBIC ¥ AK3aBATTHBIC HMITYJIbCHI DJIEKTPOMArHUTHOTO U3ITyUSHUSI.
OpHako CyHIeCTBYET psAJl HEraTUBHBIX (PU3MUYECKUX MPOIECCOB, KOTOPbIE MOTYT OrpaHu-
9UTh 3PPEKTUBHOCTH PAMAHOBCKOTO YCHJICHUS. BONBIIMHCTBO 3THX HETATUBHBIX IPO-
11eccoB OBLIM M3YYEHBI, a TAKXKEe ObUIN MPEIJIOKEHBI CIIOCO0BI UX HeWTpanuzaiun. Cpe-
1 HanOoJiee OMacHbBIX CIEeIyeT OTMETUTh HETMHEHHBIN CIBUT YAaCTOThI BOMU3U MOpora
OTIPOKHIBIBAHUS T1a3MeHHOM BoTHBI (Balakin et. al., 2018).

Hcnonb30BaHne CHIBHO HEOJHOPOJHOM IUIA3Mbl, IOJYyYaeMOW NPU HOHHU3ALMHU
CTPYH Ta3a, aeT 3HAYUTEIbHBINA TPAJUEHT IIOTHOCTH BAOJIb cTpyU. COOTBETCTBEHHO,
B TaKOH IJIa3M€ BO3MOXKHA KOMITCHCAITUS U3JIUIITHE OOJIBIIION YaCTOTHONW MOMYJISAIIMK Ha-
Ka4KH 32 CYET MCIOJIb30BaHUS HEOJHOPOJHOCTH INIOTHOCTH BJOJb Ia30Boi cTpyu. [Ipu
9TOM paMaHOBCKasi KOMIpPECCHs MPOUCXOAUT O3 CYIECTBEHHOW MOTEpPH dHEpreTuye-
cKoi 9(pPEeKTUBHOCTH.

Hcnonp3oBanue comia Juisi CTPyH ra3a B BUJE JUIMHHOM ILIEJIH MO3BOJISIET CO3/1aTh
JUIMHHYIO ¥ OTHOPOJHYIO B OJIHOM W3 HAMpaBICHHUH IJ1a3My, UMEIOIIYI0 KIMHOBHIHYIO
¢dopmy. Ilpenckazana BO3MOKHOCTh MOTYYEHHS] BBICOKOOHEPTHYHOIO BBIXOJHOIO CHT-
HaJja NP HMCIOJIb30BAHUHU IIMPOKO-ANEPTYPHBIX JTa3€PHBIX UMITYIHCOB B KIIMHOBHIHOMN
wiasme. [lpemnokensl onTuMaabHbIe MapaMeTPhl Ta30BOM CTPYH U JIa3€PHBIX UMITYJIbCOB
Uit o0ecredeHus BbICOKON 3(hpekTUBHOCTH U (POKYCHUPYEMOCTH, OJIU3KOM K H1€aJIbHOMY
cilydaro.

UccnenoBanus BoinonHeHsl mpu noaaepxkke PHO® (mpoext Nel7-72-20111).
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Two processes of shortening an intense laser pulse are discussed in a transparent plasma:
self-compression at wake wave excitation (Balakin et. al, 2013) and at stimulated Raman
backscattering (Malkin et. al, 1999). Studying the possibility of amplification and compression
of ultrashort (up to several field periods) laser pulses in a plasma based on the process of
stimulated Raman backscattering is an important task aimed at creating next-generation super-
power laser systems that generate ultrashort petawatt and exawatt laser pulses. However,
there is a number of negative physical processes that may limit the effectiveness of Raman
amplification. Most of these negative processes have been studied and ways are suggested to
neutralize them. Among the most dangerous is the nonlinear frequency shift near the threshold
for the overturning of the plasma wave (Balakin et. al, 2018).

The use of a highly inhomogeneous jet plasma gives a significant density gradient along
the jet. Accordingly, it is possible to compensate an excessively large frequency modulation
of the pump due to the use of density inhomogeneity along the gas jet. In this case, Raman
compression occurs without a significant loss of energy efficiency.

Using a nozzle for a gas jet in the form of a long slit allows one create a long
and uniform plasma in one of the directions having a wedge shape. The possibility of
obtaining a high-energy output signal using wide-aperture laser pulses in a wedge-shaped
plasma is predicted. Optimal parameters of the gas jet and laser pulses are proposed to
ensure high efficiency and focusability, close to the ideal case.
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