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Abstract

We present our experimental results on the recording and retrieving of multiplexed near-field
holograms using near-field scanning optical microscopy (NSOM) and a conventional
rectangular-parallelepiped or cubic photorefractive crystal. Experimental results show that we can
get the angular selectivity comparable with that of the volume hologram and the retrieved spot size
was smaller than the Rayleigh’s limit. The results also show that the angular selectivity and the
retrieved spot size are strongly dependent on the recording distance between the object and the
recording medium,
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dirfusion coefficient centered at zero velocity. The high friction coefficient due to the radiation force and a
lory momentum diffusion coefficient were found to be responsible for the sharp narrowing of the velocity
cistribution of atoms, ie., for the subDoppler laser cooling of atoms in a ¢, — o_ field configuration.

We have also extended the kinetic theory of laser cooling of multilevel atoms to a case of Lin-Lin field
ccafiguration and compared the underlying physical processes and effectiveness of laser cooling of atoms by
th: fwo basic field configurations.® As before, we have investigated the simplest model of a (3+5)-level

at)m that includes three ground-state magnetic sublevels (F,=1) and five upper-state sublevels

—

\.7¢e=2). The kinetic theory approach shows that similar to a case of ¢, — o_ field configuration, in a

Li1-_in field configuration the even-order multiphoton processes are responsible for narrow velocity
stuctures in atomic populations, coherences, radiation force and diffusion coefficient at zero velocity.
Aongside we find that a physical picture of atomic excitation by a Lin-Lin field configuration is more
ccmplicated as compared with that of a ¢4.— 0_ configuration. While a o, —o0- field configuration

prodices a single two-photon process connecting the ground-state sublevels, a Lin-Lin field configuration
inluces the four-photon and higher even-order multiphoton processes including stepwise multiphoton
pracesses composed of the two-photon processes. Most important of them is found to be the stepwise
fo 1r-photon process. This process produces a super-narrow velocity structure that is broadened by the rest
even-order processes. The four-photon process produces the increase in the friction due to the radiation
fo-ce but it simultaneously produce increase in the diffusion coefficient. As a result, the four-photon process
as well as other multiphoton processes give a small contribution to the atomic temperature that is found to
be :symptotically close to that for a ¢, —o_ field configuration at large detunings. We have thus
cenc uded that the laser cooling mechanism in a Lin-Lin field configuration is based mainly on the stepwise

fo 1ir--photon process while in a ¢4 — o_ field configuration it is based on the two-photon process.
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