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Introducción

Existen actualmente varios métodos mediante los cuales se intenta lograr la fusión
nuclear controlada. T > 10 keV

Fusión por confinamiento magnético
Fusión por haces de partículas
Fusión láser

(a) ITER International Thermonuclear
Experimental Reactor, Oxford, Reino
Unido

(b) NIF National Ignition Facility, Lawrence
Livermore National Laboratory





Figura: El progreso en los niveles de energía y energía alcanzables por los láseres de confinamiento
inercial ha aumentado dramáticamente desde principios de los años setenta.









Diagrama simplificado de la trayectoria del láser.



Vista esquemática de los sistemas y componentes del láser.

Figura



Full-aperture backscatter station on Shenguang-II Laser Facility



Status of SG-III solid state laser project
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Laser description

SG-III’s laser system, the heart of the facility, is comprised of 48 high-power laser beams.
For inertial fusion studies, these laser beams will produce 180,000 joules (approximately
60 trillion watts of power for 3 nanoseconds) of laser energy in the near-ultraviolet
(351-nanometer wavelength).



Front-end system

The front-end system mainly consists of four parts: 100-ps standard pulse unit pulse
shaping unit, fiber transport amplify unit and power amplifier unit. The pulse begins in
a passively mode-locked Yb-fiber laser which generates a train of stable 200-fs pulses
at the central wavelength of 1053 nm with a bandwidth of 10 nm. A polarization-
independent waveguide modulator is used as the pulse selector to decrease the pulse
repetition rate from 20 MHz to 1 Hz. The selected pulses are coupled into an Yb-fiber
amplifier with a 1 nm fiber grating filter centering at 1053 nm, and after passing through
a chirped fiber grating the amplified pulse is stretched to 100 ps called standard pulse.
These 100 ps standard pulses are input into a compact pulse shaping system based
on temporal stacking of pulses. The system can generate shape-controllable pulses with
fast rise time of 50 ps with a spectral bandwidth of 1.2nm.



Preamplifier system

Each of the 48 pulses from the Front-end enters the Preamplifier system on a single-
mode optical fiber, where it is amplified first by a repetition amplifier module, then by
a LD-array pumped thin-slab amplifier and a double-pass rod amplifier. After aligned
and isolated, the pulse from the Front-end system is first injected into the high-gain
amplifier where experiences a gain that raises its energy from 10 µJ to 10 mJ. After
being switched out of the high-gain amplifier, the pulse traverses a spatial shaping
module that transforms the Gaussian spatial shape to a profile that is designed to
compensate for the spatial nonuniformity of the gain throughout the rest of the laser.
The ability to accurately shape the spatial profile allows the SG-III to produce beams
at the output of the system that have a flat irradiance distribution across the central
part of the beam. After passing through the beam-shaping module, the pulse is injected
into thin-slab amplifier pumped by LD array, where the pulse makes 12 round trips and
improves its energy from 10 mJ to 1J. Then the pulse makes double pass through a
flashlamp-pumped rod amplifier, yielding a nominal net energy gain of 5. The overall
energy gain of the preamplifier system is of the order of 106.



Main amplifier system

The beam from the preamplifier is injected into the main amplifier from the pinhole
of the cavity spatial filter (CSF). In this way, the total gains of the main amplifier can
be increased. It also can ease the pressure to system isolation and simplify the process
of alignment. The beam traverses the main amplifier (MA), reflects off a deformable
mirror that is used to correct wavefront distortions, and then goes through the MA
and CSF again. It then passes through the booster amplifier, and enters U-turn beam
reverser through the inject pinhole located near the focal plane of the transfer spatial
filter (TSF). The amplifiers, with 16 glass slabs per beam, are arranged with 9 slabs in
the main amplifier section and 7 slabs in the boost amplifier section. The laser glass
slabs, measuring 46 cm x 81 cm x 4 cm, consist of neodymium-doped phosphate glass.



Final optics assembly

After the transfer spatial filter (TSF), the main pulse proceeds to the switchyard where
four or five transport mirrors direct it to one of a number of final optics assemblies
(FOAs) symmetrically located about, and mounted on, the target chamber. Each FOA
contains a 1w vacuum window, focal-spot beam-conditioning optics, three frequency
conversion crystals to reach 351 nm wavelength, a focusing lens, a beam sampling
grating (BSG) that serves as a beam diagnostic pickoff to measure energy and power,
and a 1-3 mm thick disposable debris shield.




