High power Yb:CAL GO multi-crystal oscillator
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High energy lasers are important for many applicetiranging from micro-machining to surgery to non-
linear optics. In regenerative amplifiers reaching energies, the intracavity non-linearities becamgortant.
To minimize those, high stretching factor and iase spot sizes are needed in the crystal, thes katiucing
gain at fixed pump power. To keep up the gain acdeiase the extractable energy, the pump powaciisased,
leading to higher thermal load in the laser medilihe host CALGO, with a thermal conductivity of 88m/K
[1], and a lifetime of 420us, is better qualifiear fan amplifier crystal than KYW or YAG. The emissi
spectrum is broadband and lasing was demonstratiseebn 1018nm and 1052nm [2]. High power with good
beam quality, as well as 192fs short pulses andJLehergy, were obtained from a thin-disk oscitlf@g and
12.5W with sub-100fs pulses have been extractedfoaingle-crystal cavity at B0MHz repetitionaft].

We report here what is, to our knowledge, the tstjpewer generated by a bulk Yb:CaAlGdO4 oscillator
be later used for a regenerative amplifier aimibgha multi-mJ level. To overcome the thermal efein a
single crystal, the thermal load is distributedwsstn two shorter crystals in a symmetric resonasr,
demonstrated in [5]. The cavity is designed so thatspot sizes in the crystals and on the endersirare
insensitive to a change of the thermal lens, evetbaexperimentally to be 320mm during lasing openat

The laser is based on two 2% doped Yb:CALGO crggtaimped by a 120 W, fiber-coupled diode laser. The
pump laser output is split into two beams for syrrmag@umping of both crystals. The spot sizes waceeased
up to 300 pm radius to later decrease the nonsities in the regenerative amplifier. The short ibgv
consisting of both crystals, dichroic mirrors, itleal curved mirrors and output couplers, is exeshdn one
arm with a 4f telescope, imaging the beam param@teto the end mirror of the long cavity.

From 44W absorbed in both crystals for an incideatmp power of 114W, we extracted 22.8W at a
wavelength of 1042nm in the short cavity. The slefficiency was measured to be 35%.
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Fi 0. 1 The left-hand figure represents the tuning curve and the right-hand one the output power versus output coupling.

Figure 1 shows the tuning curve, i.e. output povasus wavelength, using a birefringent intracafiltgr.
The output power is greater than 15 W for wavelesidtetween 1030 nm and 1055 nm. At a wavelength of
1052.9 nm, the output power of 19W exceeds prelyodemonstrated from [2]. The laser was tunablenfro
1018 nm to 1060.6 nm, which is the largest tunargge demonstrated with this laser crystal. At optimoutput
coupling of 7.5% the laser emits 22.8W of powemilsir to the output power demonstrated with a YbLG®O
thin-disk laser. The measured beam quality in laaik was M=1.2, measured with second-moment algurit

In conclusion, we demonstrated experimentally anCéAIGdQ, oscillator in dual crystal configuration
delivering nearly 23W of output power with good brequality, tunable between 1018nm and 1060nm.
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