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Experimental set-up

(1) Multi-mode cavity for the power extraction and bandwidth
characterization
(2) Multi-pass amplifier
Characteristics:
Cavity:
Lens: f =300 mm
10% output coupler

Crystals:
Composite thin-disc, 1% doped Yb:YAG
Thickness: 1 mm

Where is
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Pump:
Fiber coupled laser diode NA=, MFD = 1000 ym
Wavelength A = 938 nm stabilized
Maximal pump power PP = 500 W
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Fig. 1: Layoutof (@) the multi-pass amplifier, (b) the multi-mode
cavity. (c¢) Shape of the composite thin-disc. [1,2]
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Fig. 2: Drawing of the cold head with the heat foils
for tem perature adjustm ents.

Yb:YLF Yb:YAG @80K][3]
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Kundoped 11 4 40

[W/m/K]

oemission [10-20 2.1 1.8 11

cm2]

oabsoption [10-20 0.8 | 1 1.7

sz] Tab. 1: Material properties.
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Experimental results

Fluorescence measurements:
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Fig. 3: Fluorescence measurements vs temperature.
Pum p settings: frep = 10 Hz, Tpumping = 1 ms,
Pav=1W

Multi-mode cavity operation:
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Fig. 4: Slope efficiency.
T = 85 K
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Fig. 5: Output power dependancy with
temperature.

Pum p settings: frep = 10 Hz,
Tpumping=30ms,Pav=150 W

Seeded operation:

Fluorescence spectra
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Fig. 6: Gain narrowing during amplification
of 1 mJ seed.

Fig. 7: Energie after multi-pass
amplification in composite thin-disc and
Franz-Nodvik simulations.
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Conclusions

/8 W extracted from composite thin-disc in a multi-mode cavity pumped with
150 W and at 80 K

Measurement of fluorescence spectra at different temperatures
Measurement of gain narrowing during the amplification of 1 mJ seed pulses

Extraction of 60 mJ from the multi-pass amplifier, limited by a damage due to
lack of stretching

Outlook:
Increase of the stretching ratio
Amplification to higher repetition rates
Compression of the pulses after amplification
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