
Final Conference CS3

Contribution ID: 20 Type: not specified

Cavities for high-energy pulse applications
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The demand for a huge number (i.e. up to millions) of channels for a fiber laser based particle accelerator
originates from the energy limitation of a single fiber emission rather than average-power capabilities of rare-
earth-doped fibers. Therefore, it is possible to reduce the required number of channels by 2-3 orders of magni-
tude by operating the fiber amplifiers at a higher repetition rate and average power (fiber’s favorite operation
regime) followed by a pulse stacking element in order to enhance the pulse energy. Passive enhancement cav-
ities appear as an excellent choice in such a high-performance system, as the pulses of a high-repetition-rate
laser (e.g. 10 MHz) can be coherently overlapped and the resulting high-energy pulse can be dumped out of
the cavity at a repetition rate much lower (e.g. 15 kHz) via a fast switching element. Thus, in case of an ideal
switching element the pulse energy is increased by simultaneous reduction of the repetition frequency at a
constant average power.
We will discuss the important components of this concept such as the cavity (stack) and the switching element
(dump) and, finally, present a system design that employs (only) 516 fibers to reach the final ICAN parameters.
In addition a risk analysis and a budget estimation is provided.

Author: EIDAM, Tino (Friedrich-Schiller University Jena)

Co-authors: Prof. TUNNERMANN,Andreas (Friedrich-Schiller University Jena); KLENKE, Arno (Friedrich-Schiller
University Jena); FILL, Ernst (Max-Planck-Institut für Quantenoptik); Prof. KRAUSZ, Ferenc (Max-Planck-In-
stitut für Quantenoptik); CARSTENS, Henning (Max-Planck-Institut für Quantenoptik); Dr PUPEZA, Ioachim
(Max-Planck-Institut fürQuantenoptik); LIMPERT, Jens (Friedrich-Schiller University Jena); VONGRAFENSTEIN,
Lorenz (Friedrich-Schiller University Jena); KIENEL, Marco (Friedrich-Schiller University Jena); HOLZBERGER, Si-
mon (Max-Planck-Institut fürQuantenoptik); BREITKOPF, Sven (Friedrich-Schiller University Jena); SCHREIBER,
Thomas (Fraunhofer Society Germany)

Presenter: EIDAM, Tino (Friedrich-Schiller University Jena)

Session Classification: ICAN - Technical Aspects


