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Nonlinear compression for generation of high energy m se/| Taper profile
ultrashort pulses [1] using an Yb-doped large mode area Core numerical aperture 007 £400] g Micrograph
tapered fiber [2] is reported. Suppression of higher-order 3:::':’:”(0'”/’:;"“ o ;49/
modes is enhanced compared with large mode area step- Cladding absorption/975nm  [da/m] 108 @ 350
index fibers owing to the depressed-index inner cladding — — S
and confined doping [3]. Average power and pulse energy $ 300
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amplifier gain larger than 40 dB. Pulse compression using Coating diameter m] 525 0 04 08 12 16 20 24 28
a chirped volume Bragg grating [4] later yields durations Distance (m)
as short as 1 ps and peak powers exceeding 10 MW, with Co, Laser -
near diffraction-limited output. Pulse-on-demand and Cleaving
burst modes are straightforward, given the master
oscillator / power amplifier scheme, with pulse generation
first initiated from direct current modulation of a seed
laser diode while subsequent external phase modulation
and spectral selection yield pulse trains/bursts following

digitized arbitrary waveforms [5]. The proposed scheme is
considered to be relevant for laser materials processing.
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Optical pulses undergo significant nonlinear Output pulse energy SPM-broadened spectra Laser filamentation in transparent diel'ect/rics' and
spectral broadening in the large mode area 50 o other brittle materials for kerfless cutting/scribing
tapered amplifier fiber. Pulse compression T using conventional low-NA loose focusing optics.
was performed using a chirped volume = @ -5 Some preliminary tests performed on few samples
Bragg grating (D = 5.9 ps/nm). Transmission \3 45 % are shown in the top/side-view micrographs:
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