
c Abstracts - posters 

P3. 
Stimulated Brillouin scattering phase-locking using a transient acoustic standing wave excited through 

an optical interference field 
Ondrej Slezak1. Hong Jin Kong2, and Milan Kalal1 

"Czech Technical University in Prague, Brehova 7, 115 19 Prague 1-, Czech Republic 
2>Korea Advanced Institute of Science and Technology, Daejeon, Korea 305-701 

Analytical description of an experimentally verified scheme[l] leading to a phase-locked stimulated Brillouin 
scattering (SBS), used in a laser beam combination systems[2], is presented. The essential condition for the 
phase-locking effect for SBS is the fixation of the starting position and time of the acoustic Brillouin wave. It is 
shown that the starting position fixation of this acoustic wave may have its origin in a transient acoustic stand-
ing wave initiated by an arising optical interference field produced by the back-seeding concave mirror. This 
interference field leads to a stationary density modulation of the medium. However, the way to the formation 
of this density modulation leads via the acoustic standing wave. An appropriate solution, in the form of the 
standing wave, was obtained from solving the acoustic wave-equation using the electrostriction as a driving 
force. As a consequence of the damping term included in this equation the acoustic standing wave becomes 
gradually attenuated and, contrary to the undamped solution published earlier, thus constitutes a truly transient 
phenomenon. Using a mathematical formalism similar to that which is used for the SBS description in the case 
of a random phase, the coupled equations describing the phase-locked SBS were derived. Contrary to the case 
without the back-seeding mirror, where the wave chosen from the thermal noise background subsequently 
plays the role of a trigger of the stimulated process, in this case it is replaced by the transient standing wave 
produced as a consequence of the presence of an optical interference field arisen in the focal region of the back-
seeding concave mirror. 
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Gemini is a Petawatt class Ti:Sapphire laser system at the Rutherford Appleton Laboratory, UK. It was designed 
as a dual beam laser, with two independently configurable 800 nm beams delivering 15 J to target in 30 fs pulse 
duration, giving 0.5 PW peak power per beam. It is capable of reaching intensities over 1022 W/cm2. 
Gemini can achieve a maximum repetition rate of one shot every 20 seconds, allowing it to deliver hundreds 
of shots per day; a feature which makes it unique among PW lasers. Already this has proved valuable in 
experiments involving electron acceleration in gas jets. 
The first Gemini beamline became operational in 2008. Commissioning of the second beam was deferred to 
allow earlier access to the facility by experimental scientists, and to develop operational experience. In this 
mode, Gemini has already produced significant results from a number of advanced plasma physics experiments. 
The second beam of Gemini is now coming online, with the first dual beam experiment starting in June 2010. 
The flexibility offered by two short pulse, ultra high intensity beams is another aspect that makes this laser 
system unique. The dual beams enable versatile configurations and illumination geometries, facilitating a wider 
range of experiments than is possible with only a single beam. Operationally however, it introduces additional 
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