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Laser cooling is a promising technique to achieve a narrow momentum distribution of relativistic bunched
ions in accelerators. This technique allows efficient cooling, especially for highly relativistic ion beams and
heavy ions, with cooling times on the order of seconds. Previous experiments at the ESR have successfully
demonstrated laser cooling of relativistic bunched ion beams with both a continuous wave (cw) and a pulsed
laser system. For the efficient application of laser cooling at the new SIS100 facility at GSI FAIR, three laser
systems will be used simultaneously to ensure optimal cooling.

Two high-power laser systems for laser cooling at the SIS100 are being developed at the TU Darmstadt: a
cw and a pulsed laser system. The pulsed laser achieves a maximum UV output of up to 5 W with a tunable
frequency range of over 3 THz around a center wavelength of 257.4 nm. The pulse duration can be varied
between 50 to 735 ps, thus allowing a flexible width of the cooling force, while the adjustable repetition rate
between 1 and 10 MHz provides easy synchronisation with the ion bunches. In a beam experiment with
bunched *>C* ions at the ESR Helmholtzzentrum GSI in 2021, laser cooling was successfully demonstrated
employing this laser system.
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