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PAJIMAIIMOHHBIE MMPOIECCHI, PAJITMAIIMOHHASI HEYCTOMYUBOCTH
N XAOC B U3JIYYEHUHU, OBPA3OBAHHOM PEJATUBUCTCKUMHU
ITYYKAMMU, IBUKYIIUMHUCA B TPEXMEPHBIX (IBYMEPHBIX)
IMPOCTPAHCTBEHHO-IIEPUOJUYECKHUX CTPYKTYPAX
(ECTECTBEHHbBIX U ®OTOHHBIX KPUCTAJIJIAX)

B. I'. bapvuwesckuti, C.H. Coimosga

Jaetcst 0030p pe3yabTaTOB MCCIIEOBAHUI CITIOHTAHHOTO M WHAYIIMPOBAHHOTO U3TY4YEHUS
PENATUBUCTCKUX YacTHIl B €CTECTBEHHBIX M (OTOHHBIX KpHUCcTaulaXx. PaccmaTtpuBaercs
TUQPAKIUS  AJIEKTPOMArHUTHBIX BOJIH B KpHUCTajle, PE30HAHCHOE M IapaMeTpU4ecKoe
(KBa3MUEPEHKOBCKOE)  PEHTICHOBCKOE  M3IY4Y€HHE, H3JIyueHUE MpU  KaHAIMPOBAHWUH
PENATUBUCTCKMX  YacTUI[ B  KpHUCTaUIaX, JU(PaKIUMOHHOE U3JIy4YyeHHE B  YCIOBUSX
KaHAIUPOBaHU, TU(PAKIIMOHHOE U3TYUYESHUE PEIATUBUCTCKOTO OCHIIUIATOPA, HHAYIIUPOBAHHOE
U3Iy4YeHHEe B HEOJHOMEPHBIX IPOCTPAHCTBEHHO-NEPUOIUYECKUX PE30HATOpaX (€CTECTBEHHBIX
WIA HWCKYCCTBEHHBIX (QJIEKTPOMArHUTHBIX, (DOTOHHBIX) KpHcTawiax). [IpUBOASTCS OCHOBBHI
TeOpUH OOBEMHBIX JIa3epOB Ha CBOOOJAHBIX 3JIEKTpoHax. Ha mpumepe KBa3H4epeHKOBCKOIO
MapaMeTPUUECKOro M3JIy4EeHUs PAacCMOTPEHO 00pa3oBaHUE Xaoca B Ipoleccax H3Iy4eHUs B
HEOJIHOMEPHBIX IIPOCTPAHCTBEHHO-IIEPUOANUECKUX CTPYKTypax.
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U3JTy4eHHE,TapaMETPHUECKOE PEHTICHOBCKOE H3Iy4EHHE, KBa3WUYEPEHKOBCKOE M3IIydEHHE,
00BbEMHBIE J1a3epbl Ha CBOOOTHBIX 3JIEKTPOHAX, HEYCTOMYMBOCTD, Xa0C

RADIATIVE PROCESSES, RADIATION INSTABILITY AND CHAOS IN THE
RADIATION FORMED BY RELATIVISTIC BEAMS MOVING
IN THREE-DIMENSIONAL (TWO-DIMENSIONAL) SPACE-PERIODIC
STRUCTURES (NATURAL AND PHOTONIC CRYSTALS)

V.G. Baryshevsky, S. N. Sytova

We review the results of studies of spontaneous and stimulated emission of relativistic particles in
natural and photonic crystals.We consider the diffraction of electromagnetic waves in a crystal, and the
resonance and parametric (quasi-Cherenkov) X-ray radiation, the radiation in the channeling of
relativistic particles in crystals, diffraction radiation in conditions of channeling, diffraction radiation of a
relativistic oscillator, induced radiation in multidimensional space-periodic resonators (natural or artificial
(electromagnetic, photonic) crystals). We present the basic theory of volume free-electron lasers. On
the example of quasi-Cherenkov parametric radiation we consider the formation of chaos in the
processes of radiation in multidimensional space-periodic structures.
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