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Wavelength 800 nm Wavelength 800 nm User Liaison Office

Pulse duration 50 fs Pulse duration 50 fs cf@rl.ac.uk

Energy per pulse 30 mJ Energy per pulse 300 mJ () +44 (0) 1235 445090
Power 0.6 TW Power 4 TW (F) +44 (0) 1235 445888
Focused intensity 5x 10" Wccm? Focused intensity 10”° W em™

Repetition rate 10 Hz Repetition rate 2 Hz www.clf.rl.ac.uk/astra
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THE
ASTRA
LASER

Astra is a high power, ultra-short

pulse Titanium-sapphire laser facility.

It provides pulses of 800 nm light
with 50 fs duration at energies up
to 300 mJ at 10 Hz repetition rate.
With two experimental areas, and
focused intensities up to 10" W cm?,
it offers new and exciting opportunities
to researchers investigating the
interaction of high-intensity laser

light with matter.

24 mm diameter Ti:Sapphire crystal

Astra generates high >s by delivering mod

s of energy in a very short time. The laser
crystals used in Astra are titanium-doped sapphire
(TiS), which because of its large gain bandw
one of the best materials for generating and amplifying
ultrashort laser pulses. The crystal shown here is the
largest piece of TiS in the Like other high powered
lasers, Astra consists of an os stor, producing pulses
at low energy, and a chain of amplifiers. At the end of

pulses are delivered to two

The osc lity p
13 ns apart, w a femtoseconds
and an energy of 5 nJ. Non-linear optical effects

pos to amplify s short

directly to high energy, so a technique known as
rped Pulse Amplification is used. The pulse is
etched using two diffract , which

delay the di 1t wavelengths in the pulse by
different amounts. The resulting pulses are 530
picoseconds long, and can be amplified Ily

without non-linear distortion because their peak

intensity is much lower.

Astra has three amplifiers, each of which consists of
a TiS crystal pumped by powerful pulses of green
light from another laser. The pump lasers deliver their
pulses at 10 Hz, and are synchronised so the same
pulse from the oscillator is amplified in all
amplifiers. The unamplified oscillator pulses are
rejected using electro-optic gates. The panoramic
picture below shows the first amplifier on the left,
where the pulses pass ten times through a small TiS
crystal, and are amplified to an energy of 2 mJ. In the
second amplifier, on the right, the pulses pass
through another crystal four times to boost their
energy to 200 mJ, after which the beam is split into
two. Half is sent to the terawatt experimental area,
half continues to the final four-pass amplifier,
where the pulse energy is raised to around 1 Joule
before the beam enters the multi-terawatt target
1. The cover p shows t f

operation.

is stage the pulse duration is still 530 picoseconds

Before high-intensity expe can be

below, in which a er pair
the delays that w
tcher. The recompressed pulses typically have
durations of 50 femtoseconds. Ener
30 mlJ in awatt area, up to 300 mJ in the
multi-terawatt area. Each area also has a pulse-
selecting device, which allows experimenters to use

either single pulses or pulse trains for

vic view of th t two amplif




