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2. Control of atomic and molecule motion bycoherent and partly coherent light fieldsl

Pedepar:

1. ¥V nuceprauii mociigpKyeTbCsl IpobyiemMa KepyBaHHS PyXOM aTOMIB i MOJIEKYJI KO--T'e---PEeHT-HU-MHU 1 4aCTKOBO
KOT€pPEHTHVMU CBITJIOBUMU NOJISIMU. PO3IJISIIA€ThCS BIJIMB BiJICTPOIOBAaHHS 4ac-TOT Bif pe3oHaHcy, puykTyauii ¢a-
34 I aMII-JIi-Ty-[1 Ha [Iepe-He-CEeH-Hs HaCeJIEHOCTi 3 OCHOB-HO-TO 10 6@KaHOTO CTaHy 3a OIO-MO-TOI0 CTUMY-
JIbO-Ba--HO-TO PaMaHOBOT0 a/1iabaTUYHOrO [TPOXOJ->KE€H-Hsl. 3alIPOIIOHOBAHO HO-BUI M€-TOJ, ABO-()O-TOH-HOTO
30yIpKEHHS BOLHIO B MeTacTa-0ijIb-HUI1 CTaH 2S JBOMA Jlazep-HU-MU N0JIsI-MU. JJOCTIiIKeHO cXeMU B3aeMOZi
aToMa 3i CBiT-JIOM, 110 3a6e3-1e--4y-10Tb IIepe-1ady aTOMy iMIyJIbCy, KPaTHOMY iMITyJIbCy (POTO-HA. AHAJi3y-10Thb-
€S CXe-MHU B3ae-MO--[ii i3 3y-CT-pid---HUMU XBUJISIMU (4aC-TOT-HO-MO-Iy-JIbO--Ba---Hi, 6iXpO-Ma-THU4Hi, KOPOT-
Ki 3yCT-pid-Hi iM-TIyJIb----CH, XBWJIi 3i PIIyK--TyI04010 (Ha3010 UM AMILIi-Ty-7010), IO 3a-6€3-Me4yI0Th BEJIU-KY,
IIOPiB-HS-HO 3 CU-JIOI0, 1IO Jli€ Ha aTOM Y 110-J1i 6iKy-40i XBUJIi, CUJIy CBIiTJIO-BOTO TUCKY. PO3IjIsiHyTO po3cito-BaH-
H$ aTOMIB I10JIEM [IBOX 3yCTPIYHUX IMITyJIbCIB.

2. This thesis examines several theoretical proposals for controlling atomic and mo-lecular mo-tion using coherent
and partially coherent laser light, with particular at-ten-tion to the depen-dence of the population transfer from



the ground to the target state by stimulated Raman adiaba-tic passage on detuning from resonance, as well as
phase and amplitude fluctuations. It describes a new method for two-photon excitation of hydrogen that produces
atoms in the metastable 2s state by two laser fields, and examines schemes for transferring multiple-photon
momentum to light atoms. These include atom interactions with counterpropagating waves (frequency-modu-la-
ted, bichromatic, phase or amplitude fluctuating waves and short pulses); such situations can pro-duce radiative
forces much stronger than those produced by running waves. Scattering of atoms by the field of two
counterpropagating pulses is considered.
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