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IF'EHEPAIIUSA CUJIBHOI'O KBASUCTAIHMOHAPHOI'O MATHUTHOT O I1OJIA ITPA
OBJYYEHUH IJIOTHOU IJIASMEHHOM MUIIIEHU MTETABATTHBIM JIASEPHBIM
UMIIYJIbCOM

Ilepenaya yrinoBoro MOMEHTa OT LIMPKYJSPHO IOJISPU30BAHHOIO J1a3€PHOTO MMIIYJIbCa ILIA3MEHHOM MMIINEHU BEIET K
reHEepali TOKOB, CO3JAIOIMX MArHUTHOE Toye. [Ipu MHTEHCHBHOCTAX, npeBbimamonmx 1024 Br/cm? BeaymuM MexaHH3MOM
repesiady yriIoBOTO MOMEHTa siBisieTcst oOpatHbiil addext Dapanes, HHIYIUPOBAHHBIN paJUalOHHBEIM TpeHHEM. B ciydae
uHTeHCHBHOCTH ~10% B1/cM? CylecTBeHHO GOliee BaKHYIO POJIb HTPAET MPOCTPAHCTBEHHAS CTPYKTYPa MOBEPXHOCTH MHUIIEHH.
Pesynbrarel MopenupoBanus mpu nomoiu PIC-koga SMILEI neMoHCTpHpPYIOT, 4TO B 000MX CIy4asx aMILIUTYJa TeHEPUPYEMOTO
MarHUTHOTO TOJISI MOXKET JOCTHIaTh HecKonbkux I'ura-I"aycc.
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GENERATION OF STRONG QUASI-STATIC MAGNETIC FIELDS IN A DENSE PLASMA
TARGET IRRADIATED BY A PETAWATT LASER PULSE

Angular momentum transfer between circularly polarized laser radiation and plasma targets leads to the excitation of currents,
which generate magnetic fields. For intensities higher than 10?* W/cm? the leading mechanism of angular momentum transfer is
the inverse Faraday effect induced by radiation friction. In case of intensities ~10?* W/cm? the space structure of the plasma surface
plays a crucial role in this process. A simulation performed by the PIC-code SMILEI, shows that in both cases the magnetic field
amplitude can be as high as several Giga-Gauss.

OO6patHbiil 23Qdext Papanes HHIYIHPOBAHHBIN paTHaIlMOHHBIM TPEHUEM, OB TIPeICKa3aH TEOPETHUECKU B paboTe
[1]: HeoOpaTuMas epeaaya yriioBOro MOMEHTA OT IUPKYJISIPHO HOISPU30BAHHOTO JIA3EPHOTO UMITYJIECA MHTCHCUBHOCTH
~10%* Br/cM? K IIa3MEHHOMY CJIOIO BHICOKOI IIOTHOCTH HPMBOIHUT K BO30Y:KICHHMIO TOKOB, TEHEPUPYIOIMX CHILHOE
MarHUTHOE IOJIe C aMIUTUTY 10U 10 Heckoubkux ['ura-I"aycc (I'T'c), HampaBIeHHOE O WK MIPOTHB OCU PACIIPOCTPAHCHHS
UMIyJbCa, B 3aBHCHMOCTH OT HAMPABJICHUS €ro MOJSpU3alUU. Takoe MarHUTHOE MOJIE MMECT KBa3HCTAI[MOHAPHBIN
XapakTep U coxpaHsercs Ha BpemeHax cBbimie 100 dc, 3aHUMas npu 3ToM 00BEM, ONHM3KUIT K (OKATBHOMY 00BEMY
umnynbca. [{UpKyISIpHO TOJSIPU30BAHHBIN JIA3EPHBIA UMITYJIBC TPU TAKUX WHTEHCHUBHOCTSX IPOIIEC BCETO MOJIYYHThH
MyTEM CKPEIMBAHMS IBYX U O0Jiee TMHEHHO MONIIPU30BAaHHBIX HMITYJIBCOB, PACIIPOCTPAHSIONINXCS MOl MAJIBIM YTJIOM.
JlanHas cxeMa MOXKET OBITh pean30BaHa Ha pa3pabaThIBaeMBIX celdac YCTAaHOBKAaX MYJIbTHUIIETABATTHOTO Kiacca [2],
KOHCTPYKIIMS KOTOPBIX OCHOBaHa Ha MHOTONYYKOBOW KoH(puryparuu. [IpencraBieHnsie B padote pe3ynbTaThl PIC-
MOJCTTUPOBaHUS ¢ YUYETOM CHIIBI PAIUAIMOHHOTO TPEHWs, TMOJydYeHHBbIe ¢ Hucmoib3oBaHueM mnakera SMILEI [3],
JIEMOHCTPUPYIOT, YTO T'eHEpaluss MAarHUTHOTO TOJS HANpPsKEHHOCTBIO B Heckonbko I'T'c HabmromaeTcs maxke mpw
OTHOCUTENHHO Gombmux ~15° yrimax cxosueHHs IDyYKOB M OTHOCHTENBHOH pasHOCTH HX aMiuutyn ~30%. Dtu
pe3ynbpTathl [4] MOATBEPKAAIOT HICK BO3MOXHOCTH JOCTHIKCHHS PEXKHMa JOMHUHHPOBAHUS PATIUAIMOHHOTO TPCHHUS,
MapKepoOM KOTOPOTO B JAHHOM CITydae SIBJISCTCS TCHEPALUs CHIIBHBIX MArHUTHBIX TOJICH, MPH JIA3PHO-IIA3MCHHOM-
IJIa3MEHHOM B3aUMOJICHCTBUU C UCIIOJIb30BAHUEM HECKOJIBKUX My4YKOB MOIIHOCTBIO 10-20 TIBT kaxabIii.

Ha yxe cymectBytomux ycraHoBkax, Bkiodass Apollon u CoRelS [5,6], npencraBnsiercs BO3MOXHBIM JI0OCTHYb
unteHcuBHOCTH ~10%° Br/cM?. XOTS @IpU TakMX [AapaMeTpax HEBO3MOMKHO IEPEHTH B PEXUM TOMMHHPOBAHUS
paMalioOHHOTO TPEeHUS, U 00paTHBIA dddekT Dapanes HabMOIATHCS HE OYIET, FTeHepalys CHIBHOTO MAarHUTHOTO TIOJISI
0oCTaeTcsi BO3MOKHOM. [Ipu 3TOM KITF0OUEBYIO pOJIb HTPAET CTPYKTYpa MOBEPXHOCTH IUTa3Mbl. B cilyyae TIoTHON MUIIEHH
¢ OWIMHAPUYECKAM OTBEPCTHEM IHAMETPOM HECKOJIBKO OONBIINM INHPHHBEI IIydKa BO3MOKHA Iepefada YTIIOBOTO
MOMEHTa M BO30YXIEHHE TOKOB, T€HEpUPYIOMHX MPOAOIbHOEe MarHWTHOe mone. Pesymbratel PIC-monenmmpoBanus
JEMOHCTHPHUYIOT TEHEpaIfio KBa3UCTAlMOHAPHOTO MArHWTHOTO TOJS aMIUIMTYIOoW B Heckoiapko [Tc mpm
MHTEHCHBHOCTAX ~10% Br/cm?.
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