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CUCTEMBbI BUWIbSIPIHOI'O TUIIA U YCKOPEHUE ®EPMHA
A.FO. Jlockymos, A.b. Psbos

B paborte ommcaHBl CHCTEMBI OHIBSPIHOTO THUIA C BO3MYIIAEMBIMH T'paHHUIIAMHU.
PaccmoTtpensr 06001IeHHBIN paccenBaronuii Oumbsapa — raz JIopeHia ¢ OTKPBITHIM TOPU30HTOM,
U GOKYyCHUPYIOIIUH OUIIBSAP/I THMA «CTaIUOH». AHATUTUYECKH U YUCIEHHO MOKa3aHo, YTO, KOTaa
Omnbspa 0071a/1aeT CBOMCTBOM Pa3BUTOIO Xa0ca, CIEACTBHEM KOoJIeOaHU ero rpaHuIl IBISETCS
yckopenue ®@epmu. OgHaKo BO3MyLIEHHE OMIIbSIPAHON CUCTEMBI, OIM3KOM K MHTErpUPYEMOii,
MPUBOJUT K HOBOMY HWHTEPECHOMY SIBICHUIO — DAa3/ICICHUI0 YaCTHI[ IO CKOPOCTSM. OTO
3aKJIIOYaeTcss B TOM, 4YTO, €CIM HayalbHas CKOPOCTh YAaCTHUI] NPEBHIIIAET HEKOTOPYIO
KPUTHYECKYI0 BEIMYUHY, XapaKTepHYI Ui JaHHOM TeOMEeTpUu OWibspiaa, TO YaCTHIIBI
yckopsitoresa. Ecnu ke HadanmbHash CKOPOCTh HIDKE KPUTHYECKOH, TO OMIBSpIHBIC YaCTUIIBI
3amemsitoTes. Omucanbl 3aBuCUMOCTH d(dekra pasmeneHuss OT XapaKTEepPHBIX IapamMeTpoB
OWIBSIp/Ia ¥ 9YaCTOTHI KOJICOAHWH TPaHHII.

BILLIARD TYPE SYSTEMS AND FERMI ACCELERATION
A.Yu. Loskutov, A.B. Ryabov

Systems of billiard types with perturbed boundaries are described. A generalized dispersing
billiard — the Lorentz gas with the open horizon — and a focusing billiard in the form of stadium
are considered. It is analytically and numerically shown that, if the billiard possesses the
property of the developed chaos, the consequence of the boundary perturbation is the Fermi
acceleration. However, the perturbation of the nearly integrable billiard system leads to a new
interesting phenomenon — the separation of the billiard particles in their velocities. This consists
of the fact that if the initial particle velocities exceed some critical value (specific for the given
billiard geometry) then the racing of the particle ensemble is observed. If the initial value is
below the critical value, then the billiard particles are not accelerated. The dependence of the
separation effect on the characteristic billiard parameters and the frequency of the boundary
oscillations is described.



