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ABSTRACT
The current state of different approaches (laser fusion, light and heavy ions, electron beam) to the
realization of inertial confinement fusion is considered. From comparative analysis a conclusion
is made that from the viewpoint of physics, technology, safety, and economics the most realistic
way to future energetics is an electric power plant based on a hybrid fission-fusion reactor which
consists of an external source of neutrons (based on laser fusion) and a subcritical two-cascade
nuclear blanket, which yields the energy under the action of 14 MeV neutrons. The main topics
on inertial confinement fusion such as the energy driver, the interaction between plasmas and
driver beam, the target design are discussed. New concept of creation of a laser driver for IFE
based on generation and amplification of radiation with controllable coherence is reported. The
performed studies demonstrate that the laser based on generation and amplification of radiation
with controllable coherence (CCR laser) has a number of advantages as compared to
conventional schemes of lasers. The carried out experiments have shown a possibility of
suppression of small-scale self-focusing, formation of laser radiation pulses with required
characteristics, simplification of an optical scheme of the laser, good matching of laser-target
system and achievement of homogeneous irradiation and high output laser energy density without
using traditional correcting systems (phase plates, adaptive optics, space filters etc.). The results
of the latest experiments to reach ultimate energy characteristics of the developed laser system
are also reported.

Recent results from the experiments aimed at studying of the physical processes in targets under
illumination by the laser with controllable coherence of radiation are presented and discussed,
especially such important laser-matter interaction phenomena as absorption and scattering of the
laser radiation, the laser radiation harmonic generation, X-ray generation, crater formation and
plasma expansion under laser pulse action, conversion of laser radiation by means of nonlinear
crystals, influence of coherence degree on the processes mentioned above.

Corresponding author: A.N.Starodub, P.N.Lebedev Physical Institute of the RAS, Leninsky
prospect, 53, Moscow, 119991, Russia, tel. 7(495)1350350, fax 7(495)9382251, e-mail:
sautkin@sci. lebedev. ru,

236


