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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

KorepeHTHe PEHTreHiBChbKe BUITPOMIHIOBAHHS €JIEKTPOHIB BUCOKMX €HEPriil Y KpUCTajlaX Majoro po3mipy

Ha3sBa po6oTH (aHrJI)

Coherent X-ray radiation by high-energy electrons in crystals of small size

Pedepar (yxp)

OO64YUCIEHO CIIEKTPAJbHO-KYTOBY TYCTMHY KOTE€PEHTHOIO PpEHTIreHIiBCbKOro BuMpoMiHioBaHHS (KPB) mpu IpoxXOIpKeHHI
yJIbTPApEJIITUBICTCHKOTO €JIEKTPOHA KPi3b TOHKY KPUCTaJIiYHy IJIACTMHKY KPYroBOTO MEPEPi3y Ta MpU pyCi YACTMHKU MOpAL i3
TaKOIO IJIACTUHKOIO JJIS1 TOBiJIBHOTO MPULIBHOTO MapaMeTpa €JIEKTPOHA IOAO LEHTPY IJIACTUHKU. [IJI BUMAIKY ITPOXOIKEHHS
€JIEKTPOHA Kpi3b LIEHTP IJIACTMHKM OTPUMAaHO aHAJITUYHMI BUPA3 OJIs1 CHEKTPaNbHO-KYTOBOI ryctuHu KPB. OTpumaHo Bupasu
IJI1 CIIEKTPalbHO-KyTOBOI rycTUHM KPB Mpu MpPOXOAKEHHi yJIbTPapessTUBICTCBKOTO €JIEKTPOHA Kpi3b KPUCTAJIYHY KYJIBKY
MaJsioro po3mipy (Lo € MOJesuIi0 KPUCTaIiYHOI HAHOYACTUHKHY) Ta IIPY PYCi €JIEKTPOHA IIOPSI i3 TAKOI KYJIBKOIO IJIs1 JOBIIBHOTO
MPULIIBHOTO TapamMeTpa YaCTUMHKU WIONO LEHTPY KyJbKW. [l BUMAAKYy BEJMKUX MPULIIbHUX NMAapaMETPiB €JeKTPOHa MO0
LIEHTPY KyJIbKUA BUpPa3 OJIsl CIEKTPAJIbHO-KYTOBOI IrycTuHM KPB oTpuMaHO B aHayliTUYHOMY BUIJISZi. [l aHAJIONiYHMX BUIIAIKIB
OTPVMMaHO BHMPAa3M MJi1 KyTOBOTO PO3IOAiNY KinbKocTi BunpomineHux ¢otoHiB KPB. IlokasaHo, mo B CUTyauii, KOJIM PO3Mip
KyJIbKM € Habarato MEHIIVMM 33 XapaKTepPHUI MONEPEYHNI PO3MIP KyJIOHIBCbKOTO I0JIs1 YACTUHKY, LIMPUHA KyTOBOTO PO3IMOAINy
KPB Bu3Ha4yaeTbCs HE €HEPri€l0 YaCTMHKY, a PO3MipOM KyabKdA. OTpumaHo audepeHlianbHUN Ta NoBHUN nepepis KPB mpu

B3a€MO/Iii €JIEKTPOHA 3 KPUCTAJIIYHOIO KYJIbKOK MaJjIOro po3mipy.
Pedepar (anru)

Spectral-angular density of coherent X-ray radiation (CXR) is calculated for the passage of an ultrarelativistic electron through a
thin crystal plate of circular cross-section and for the particle motion near such a plate for an arbitrary impact parameter of the
electron relative to the center of the plate. For the case of electron passing through the center of the plate, an analytical
expression for CXR spectral-angular density is obtained. Expressions for CXR spectral-angular density are obtained for the
passage of an ultra-relativistic electron through a small crystal ball (which is a model of a crystalline nanoparticle) and for the
motion of the electron near such a ball for an arbitrary impact parameter of the particle with respect to the center of the ball.
For the case of large impact parameters of the electron with respect to the center of the ball, the expression for CXR spectral-
angle density is obtained in an analytical form. For these cases, the expressions for the angular distribution of the number of
emitted CXR photons are obtained. It is shown that in the case when the size of the ball is much smaller than the characteristic
transverse size of the particle's Coulomb field, the width of CXR angular distribution is defined not by the energy of the particle,
but by the size of the ball. The differential and total cross-section of CXR for the interaction of an electron with a small crystal
ball is obtained.
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Hassa npoaykiii (ykp): Teopist KOrepeHTHOTO PEHTTE€HIBChKOrO BUIIPOMIHIOBAHHS €JIEKTPOHIB y KPHUCTaIax Majoro po3mMipy

Hassa npoaykuii (arnrJi): Theory of coherent X-ray emission by electrons in crystals of small size



OuikyBaHi pe3yybTaTi: MeTonu, Teopii
T'anyss 3acrocyBauus: izrka B3aeMoii pesISITUBICTCbKIX YACTHHOK i3 PEYOBUHOIO

Omnuc npogykuii (ykp): laHa Teopist Moxke 6yTH BUKOPUCTaHA [Jis pO3POOKY METOly HepYHHIBHOI 1iarHOCTUKY ITapaMeTpiB
€JIEKTPOHHUX i IO3UTPOHHMUX ITy4YKiB BUCOKMX €HEPrill Ha OCHOBI peecTpallii ix KOrepeHTHOTO PEHTT€HiBCbKOTO BUIIPOMIiHIOBAaHHS

Ha CUCTEMi KPUCTaliYHUX HAHOYACTUHOK

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII: po3BUTOK HOCiIKeHb Yy ranysi Gpisuky BUCOKUX €Hepriil
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