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Research Progress of Yb:KGW Femtosecond Laser
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Abstract Femtosecond laser has many applications in different areas, such as the strong-field laser physics,
ultrafast chemical kinetics, the microstructure of materials science, and life science. The Yb: KGW crystal with its
excellent performance is so suitable to be femtosecond laser gain media that the research of Yb: KGW femtosecond
laser is of great significance. Since Switzerland-developed the world' s first passively mode-locked Yb : KGW
femtosecond laser in 2000, there have been a number of domestic and foreign institutions dedicating to the research of
Yb: KGW femtosecond laser. The latest progress of the Yb: KGW femtosecond laser at home and abroad is reported.
The shortest pulse width is 100 fs. There's still a big gap between experimental value and the theoretical value of 47 fs.
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Table 1 Main characteristics of the common Yb*" -doped laser crystal

K1 Y =R At R

Fig. 1 Quasi-three-level structure diagram of Yb*"

Host crystal YAG YCOB KYW KGW YAB GdCOB BOYS

Emission bandwidth /nm 9 44 24 25 20 44 60
Radiation cross-section /(107%" cm?) 2.2 0.33 3 2.8 0.8 0. 35 0.2
Absorption bandwidth /nm 18/3 3 3.5 3.5 22 3 6

Pump wavelength /nm 941/968 976 981 981 976 976 975
Fluorescence lifetime /ms 0.95 2.28 0.7 0.75 0.68 2.6 1.1
Thermal conductivity /[W/(m+K)] 11 2.1 3.3 3.3 3 2.1 1.8
Theoretical pulse duration /fs 118 — 50 47 — 27 19
Experimental pulse duration /fs 100 35 65 100 87 90 69
Ref. 17 18 19 20 21 22 23
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Fig. 2 Polarized (a) absorption spectra and (b) emission spectra along the refractive-index

principal axis of Yb: KGW crystal
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Fig. 3 Experimental device of the world's first

passively mode-locked Yb: KGW femtosecond laser
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Table 2 Status list of Yb: KGW femtosecond lasers

Author Clampin Pulse Average Peak Repetition Central
Year and Cavity Aampmg o dth / power / power / rate / wavelength /

Dispersion of
mechanism compensation
country fs w kW MHz nm P

F. Brunner
2000 —— A SESAM 176 1.1 62 86. 4 1037 SF10 25
Switzerland

Antoine
2002 Courjaud Z SESAM 150 1.2 120 47 1032 GTI 26
France
G. Paunescu
2004 ——— A SESAM 100 0.126 11.7 108 1037.4 SF10 20
Germany
Arkady
) 200 0. 150 50 15 1040 SF10 28
Major
A SESAM GTI
Canada 296 3.7 205 61 1031 Dichroic 29
2006
mirror
Gary R.
Holtom A SESAM 290 10 689 45 1039 GTI 30
America
Joel A. A pair of
2008 Berger z SBR 250 3.5 220 63 1046 ROC:500 mm 31
America lenses
F. Hoos
2009 ——— Z SESAM 161 5 705 44 1025 GTI 32
Germany
Selina A single
Pekarek dispersive
2010 —— 7 SESAM 281 1.1 3.9 1000 1041 33
Switzerland mirror
&. Germany (ROC:50 mm)
Li Jinfeng GTI or
2011 ———— Z SESAM 350 2.4 129 53 1040 34
China SF10
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