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Update on XCAN, Ecole Polytechnique-Thales
Coherent Beam Combination joint laser program
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Ecole Polytechnique andThales are engaged into the development of a femtosecond laser system based on the
coherent combination of laser beams produced through a network of 61 amplifying optical fibers [1] known
as XCAN [2].
Designing, integrating and operating efficiently a laser system based on such an innovative architecture is
clearly a challenge. But major key issues have already been studied as part ofThales previous activities in this
field [3] but also within the ICAN (International Amplifying Coherent Network) project [4] of the European
Commission. This consortium included scientists from the communities of particle accelerators (International
Committee for Future Accelerators) and ultra-intense lasers (International Committee on Ultra-High Inten-
sity Lasers). Together, they defined the key lasers parameters required for a prototype wake field based laser
particle accelerator. ICAN helped to combine the expertise of high-energy and laser/fiber physicists, while
ensuring a close connection with relevant industry experts in this field.
X-CAN relies on the coherent beam combination of fiber chirped-pulse amplifiers operating at 50 kHz repe-
tition rate. Sub µJ energy pulses of 300 fs duration will be temporally stretched up to 2 to 5 ns and spatially
demultiplexed in 61 channels. Parallel amplification will be performed through successive amplifying stages,
the main one based on large mode area fibers. The output beams will be bundled into one single beam, and
a small fraction will be used for collective phase measurement. A feedback loop relying on individual phase
control devices implemented in each channel will ensure maximum, stable combination efficiency. Followed
by pulse compression, the coherent addition of all individual phased beams is expected to provide ultrashort
pulses of several mJ energy, and will pave the way for large-scale fiber-based coherent amplifying networks
in the femtosecond regime.
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