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0 BO3MO’KHOCTH KOJVIMMALIMH ITYYKOB YCKOPEHHBIX 3APSDKEHHBIX YACTHI C
IIOMOIIIBIO MAI'HUTHBIX IIOJIEH, BO3BYKJAEMBIX ITPU JIASEPHOM OBJIYYEHUU
MUIIEHEHN TUIIA «YJIUTKA»

PaccmoTpena BO3MOXHOCTD HCIIONB30BAaHUS 3JIEKTPOMATHUTHBIX CTPYKTYp, BO30YKIaeMbIX IpU OONYyYEHHH MUILIEHEH THIA «YTHTKa»
YIBTPAKOPOTKUMHU JIA3E€PHBIMU HMITYJIbCAMU PENATHBUCTCKOH MHTEHCUBHOCTH, JUIS yIIPABICHHS TOTOKAMHU YCKOPEHHBIX 3apsKEHHBIX YaCTHUII.
ITpoBenens! oneHkH 3QGEKTUBHOCTH KOJUIMMALIMK MyYKa YCKOPEHHbIX YacTHI] B 3aBUCHMOCTH OT IapaMeTpPOB 3TOTO My4Ka U MapaMeTpoB
KOJUTMMUPYIOILEH 2IEKTPOMarHUTHON CTPYKTYPBL.

N.D. BUKHARSKII, PH.A. KORNEEV
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), Moscow, Russia

ON THE POSSIBILITY OF COLLIMATING ACCELERATED CHARGED PARTICLE BEAMS
WITH THE MAGNETIC FIELDS EXCITED IN “SNAIL” TARGETS BY LASER RADIATION

The work considers a possibility of using electromagnetic structures excited in “snail” targets during their irradiation by ultrashort
relativistically intense laser pulses for control of accelerated charged particle beams. Estimates of the collimation efficiency are performed for
different parameters of the charged particle beam and the collimating electromagnetic structure.

B HacTosiee BpeMst akTUBHO Pa3BUBAIOTCS METOJbI MIOIyUEHHS ITyUYKOB YCKOPEHHBIX 3apsKEHHBIX YaCTHII, SIEKTPOHOB [1]
U UOHOB [2], ¢ UCTIONB30BaHUEM MOIIHBIX JIa3epPHBIX MMIIYJILCOB B KadecTBe ApaiiBepoB. 1o cpaBHEHUIO CO CTaHIApTHBIMU
YCKOPHUTEISIMH TIOOOHBIE CXEMBI SIBIISIIOTCS 3HAYMTENIbHO OOJiee KOMIAKTHBIMH, ITOCKOJIBKY HANPSHKEHHOCTH YCKOPSIOIIUX
JNIEKTPUYECKHUX IOJIeH B JAaHHOM Cilydae OKa3bIBAIOTCS 3HAYMUTENbHO BBINIE, a IPOCTPAHCTBEHHBIE MacIiTaObl obnacTu
YCKOPEHHS — 3HAUYNTENHHO MeEHbIIE. B JomonHeHHEe K KOMIIAKTHOCTH, JIa3epHBIE W Ja3epHO-IUIa3MEHHBIC HCTOYHUKH
YCKOPEHHBIX YaCTHI[ MOTYT CYIIECTBEHHO NMPEBOCXOANTH CTAHAAPTHBIC YCKOPHUTENH II0 MOJHOMY YHCIY YacCTHIl B IydYKe U
3apsay dToro mydka [1, 2], yTto gemaeT WX Oojiee MPUBJICKATEIBHBIMHU IJIS PA3MYHBIX MPHIOKCHHA W TMEPCHEKTUBHBIX
nccienoBannii. B To ke Bpems, OfHAKO, CTOUT OTMETHTh, YTO PACXOAWMOCTD ITyYKa YACTHI[ B TAKHX CXEMaX OKa3bIBaeTCs
JIOCTAaTOYHO BBICOKOH, TpeOyeTcs MONCK METOJIOB €€ CHIKCHUSI.

B manHO#f pabore paccMaTpuBaeTCs BO3MOXXHOCTH HCIIOJIB30BAHMS SIEKTPOMATHUTHBIX CTPYKTYpP, BO30Y)XKIa€MBIX B
MUILIEHSX «yIUTKa» [3, 4] yabTPakOpOTKUMU Ja3epHBIMU MMITYIbCAMU PENSATUBUCTCKOM MHTEHCUBHOCTH, A yNpaBICHUS
MIOTOKaMH YCKOPEHHBIX IPOTOHOB. [Iporecc Koummanuu ObUT MCCIEI0BaH IJIsl MArHUTHBIX MOJIEH C pa3In4yHON BEIMYUHON 1
MIPOCTPAHCTBEHHBIM NPO(MIIEM, C yYeTOM BKJIa/la OT CTAllHOHAPHBIX U IIEPEMEHHBIX AJIEKTPUYECKUX MOJIEH, KOTOpBIE TaKXkKe
CO3/al0TCs B 00JIaCTH MUILIEHU B PE3ysbTaTe B3aMMOJACHCTBUS C HEH JlazepHOro mmiryisca. Kpome Toro, Obum paccMoTpeHsl
pas3yIMuHbIe MTapaMeTphbl My4YKa YCKOPEHHBIX MPOTOHOB, B TOM 4YHCJE, NMPHOJIMKCHHBIE K pPealibHbIM, KOTOPHIE MOTYT OBITH
peanu3oBaHbl ¢ ucnoyib3oBanueM TNSA-mexanuzma [2].

ITpoBeeHHbIE pacueThl IOKA3aIIH, YTO MArHUTHOE T1oJ1€ Topsika ~(10% — 10%) Tu, cosnasaemoe Npy 00Ty4eHUH MUIIEHH
¢ pasmepom ~(100 — 1000) MKM Jia3epHBIM HMITYJIBCOM CyOIETaBATTHON MOIIHOCTH, IO3BOJIIET KOJUIMMHUPOBAThH IIOTOKH
IpOTOHOB ¢ 3Heprueil ~1 M»3B. Ilpu nepexone K MyIbTUIETaBaTTHBIM JAa3€pHBIM UMITyJbCaM M YMEHBIIEHUH pa3MEpoB
mummenn 10 ~(10 — 100) MKM BelTMYMHA MATHMTHOTO HOJISL MOKET BO3pacTath 10 ~10° Ti, uTo, B CBOIO O4Yepe/ib, COIIACHO
pacueTaM, Mo3BOJSET KOJIIMMHUPOBATh NPOTOHEI ¢ 3Hepruer nopsaka 100 MaB. IlonyuenHble pe3yabTaTl MOTYT IPEACTABIATh
MHTEPEC B KOHTEKCTE Pa3padOTKH KOMIIAKTHBIX CUCTEM JUISl TeHEPALMH ITyYKOB BHICOKOOHEPIeTHYECKHX 3apsDKCHHBIX YacTHIL C
MaJIOH pacXoAMMOCTBIO U OOJIBIIMM 3apsiI0M ITyUKa.

Pabora nmonnep:xana Poccuiickum Hayunsiv @ongom, npoekt Ne 24-22-00402.

Cnucox numepamypol
1. Rosmej O. N. et al. High-current laser-driven beams of relativistic electrons for high energy density research // Plasma Physics and
Controlled Fusion. 2020. Vol. 62. No. 11. no. 115024.
2. Roth M., Schollmeier M. Ion Acceleration—Target Normal Sheath Acceleration / CERN Yellow Reports. 2016. Vol. 1 (2016):
Proceedings of the 2014 CAS-CERN Accelerator School: Plasma Wake Acceleration.
3. Ehret M. et al. Kilotesla plasmoid formation by a trapped relativistic laser beam //Physical Review E. 2022. Vol. 106. No. 4.
no. 045211.
4. Bukharskii N. D., Korneev P. A. Study of a highly magnetized relativistic plasma in the context of laboratory astrophysics and

particle flow control // Bulletin of the Lebedev Physics Institute. 2023. Vol. 50. No 8. P. S869-S877.

311





