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JIABEPHOE YCKOPEHHE
ITYYKOB TAXKEJIBIX HOHOB B BAKYYME

J.b. Brawrxe, A.B. [Ipozopkesuu, A.B. unamos, /].C. [LIkupmanos

N3y4aercs BO3MOKHOCTb IOMOJIHHUTEIBHOTO YCKOPEHUS PEIATUBUCTCKUX ITYyYKOB TSKEIIBIX
MOHOB Ha BBIXOJE OOBIYHBIX YCKOpUTENEH ¢ TOMOUIbIO JKECTKO C(OKYCHPOBAHHBIX
YJIBTPAKOPOTKUX JIA3€PHBIX HMITYJIbCOB. IIpUMEHUTENBHO K YCIOBHUSAM JIEHCTBYIOLLETO
yckopurens Hyknorpon (OUAN) nokazano, 4TO BO3MOXKHBI PEKUMBI 3aXBaTa TSKEIBIX HOHOB C
MOHOTOHHBIM Ha0OPOM SHEPruu MpPHU MHTEHCUBHOCTSX Ja3zepHoro moiisg nopsaka 1025 Br/cm2,
KOTOpble MOTYT OBITh JOCTUTHYTHI B Onmkaimme roasl. VMcmosnb3yercss mpocTtas MOAENb
KJIACCHYECKOI0 TOYEYHOTO 3apsjia, ABMXKYIIErocs B I0JIe TaycCOBON (OPMBI, KOTOpast IPUBOAUT
K  MHOrONMapaMeTpU4ecKod  HenMHeWHoW  cucreMe auddepeHInaNbHbIX  ypaBHEHHUH.
3aBUCUMOCTb IPUPAILEHUS YHEPIUH MOHOB OT HEKOTOPBIX YIPABJIAIOIIMX HapaMeTpoOB, TaKUX
KaK HayaJllbHas CKOPOCTb MOHOB WM JUINTENBHOCTh JIA3€PHOTO MMILYJIbCa, SIBISETCS
CYLIECTBEHHO HEMOHOTOHHOM, IO3TOMY IOMCK ONTHMAJIbHOI'O PEXKUMa YCKOPEHUS SBISIETCA
HETpUBHAIBHON 3amaueid. Cxema CO CKpEIICHHBIMU JIa3epHBIMU JIydyaMH OKa3bIBaeTcs Ooiiee
3G PEeKTUBHON, 4YeM OJIHOJy4YeBas cxXema, HO TpeOyeT ompeneseHHoNH (a3supoBKH JTydeH,
KOTOPYIO HENPOCTO O0ECHeUnTh NMPU TaKOH MHTEHCUBHOCTU H3inydeHus. Kpome toro, 3ameTHoe
BIMSHUE MOTYT OKa3aTh Takue HeJuHeWHble 3(p(eKThl, Kak BaKyyMHOE POXJIEHHE Iap WM
MOJIApU3aLUs BaKyyMa.

LASER ACCELERATION OF HEAVY ION BEAMS IN VACUUM
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The possibility of heavy ion additional acceleration in laser beams is investigated. The main
observation is the existence of a big variety of acceleration modes due to many fitting parameters
even for only one Gaussian beam and for crossed ones even more so. An essentially
non-monotonic dependence of energy gain on relevant variables such as initial velocity or pulse
duration is found which makes the search for the most effective acceleration modus very
complex. There is a threshold level for the intensity (» 1025W/cm2) when the ion moves in the
capture mode in one direction. The crossed beam scheme is at least three times more effective
than one beam scheme within the considered range of parameters. However, such a scheme
works only for certain phasing of the beams which is difficult to provide at such field intensity.
Moreover, the other nonlinear effects as pair creation and vacuum polarization can also be active.



