Continuous-Wave and Mode-Locking Laser Operation of Yb doped disordered Crystals, M*T3*(XO,),
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. Tuning curves depend on the laser gain and loss mechanisms. Largest tunung range

( Femtosecond laser pulses based on Yb-doped double tungstate and molybdates

¥ @ @ [us] extend from 1016-1064 nm and 1013-1080 nm for Yb:NaLaMo and Yb:NaGdw.
Yb-host [nﬁ)i [26%0em ] | [16%0em ) « The FWHM of 33 nm and 44 nm corresponds to Av = 9.1x10'2 Hz and 12x10%2 Hz,
« Introduction of the tetragonal disordered double tungstate and molybdates laser crystal NaGdW | 974 | 151 121 |320 respectively, which means for a sech? or Gaussian pulse shape, that potentially sub-50 fs

Yb:M*T3+(X04)z, where M* = Li or Na, T3* = Gd or La, and X = W or Mo. pulses could be supported in the mode-locked regime.
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* Growth of M*T3*(WO,), or M*T3*(M00O,), single crystals by the Czochralski method.
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« High incorporation of Yb-concentrations in all these laser host matrices. 33nm___ YbiNalaW T =1.1%

KGdwW | 981 | 1.31//g |11.8//m |375
YAG 968 0.7 1080

%

output power [W]
°
&

« Disorder causes inhomogeneus broadening of the absorption (suitable for diode-laser i o 2 AA — T Y i
pumping) and emission bands (tunable and mode-locked laser operation). 01 Tomm 120m
« In general, n-polarization is higher than s-polarization. Toc ™55 %YDLIGIMO
Yb:M*T3*(XO,), hold great promise as new laser materials for diode-pumped * G ps.emi SIMilar to Yb:YAG and lower than monoclinic double tungstates, Yh:KGW. g oo RO R RO 1020 1040 1060 1080
high-power lasers, and generation of ultrashort (fs) pulse laser systems. * Broadening bands (FHWM >3 times to KGW) could support sub-100 fs pulses. laser wavelength A, [nm] laser wavelength #, [nm]
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CRYSTALLINE GROWTH CHARATERIZATION : : : Yb-host NaLaw LiGdMo NaLaw LiGdMo?
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« Yb-doped NaT(XO,), (T = Gd, La and X = W, Mo) single crystals were grown in air by the M, ThMTIAD) o, 10.0 1.0 5
Czochralski method and Yb-doped LiGdMo crystal was grown by the Top Seeded Solution - YhMI(XO,), i Toc [%] > -
Growth method using Li,M0O, as solvent. B { pump beam P, [MW] 473 330 510
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« Segregations coefficients K=[Yb],,.,./[Yb],,, where [Yb] denotes the concentration, were about 9 b G D LW oA B 4 2 8 4 B G P e = L25W 02 o2 f"’s ;;721\1/;/11
0.8 for NaGdW, 0.6 for NaLaW, 0.35-0.5 for NaLaMo, and 0.6 for LiGdMo. 1000 20SOrbed pump power [mW] 6 incident pump power [W] Foump = 974 1M 00 oume
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» The Yb doping levels in these materials, applied for laser operation, were 7.49x10%° cm3 E BODLZ Vonaramo 372 10911 < E e 5 10 63 10314 delay [fs] delay [fs]
20 o3 20 o m3 20 cm3 (L :NaLaMo 27. y o]
(NaGdw), 1.1x10% cm® (NaLaW), 3.08x10%° cm-3 (NaLaMo), and 4.06x10%° cm-® (LiGdMo). E o YbliGdMo 445 10268 = 1.2 : ég 128 18;?.8 First mode-locked disordered tungstate laser
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* These crystals show structural disorder which causes inhomogeneous broadening of the 3 = 08 ] SUMMARY
absorption and emission features in the spectra of the optically active dopants, as a consequence 8 400 I8 Yb:NaL.aMo
of the presence of a number of local fields acting on them. = 5 Yb:NaLaw « High-quality Yb:M*T3*(XO,), single crystals have been grown.
2 04 : )
% 200 ‘ ‘g Yb:LiGdMo « First lasing of Yb3* in the disordered double tungstate and molybdate
- 5 = ‘ ) ) ) (Pou = 911 MW, 1, = 77% for NaGdWw).
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« First mode-locked laser operation of Yb:NaGdW (P, = 61 mW, t = 78fs).
SvStalolowt il D: SetanclertaliICh/SLGIoWIZIE {8 191(2005) « Currently, Yb:NaGdW crystals show the best performance for both pump sources. 2 (Pou )
Spectroscopy M. Rico et al. Opt. Express 12, 5362 (2004) « Crystal thickness: 3.3 mm (NaGdW), 3.4 mm (NaLaw), 2.6 mm (NaLaMo), 2.6 mm (LiGdMo) « Shortest pulse duration of a SAM mode-locked tungstate laser.
CW laser M. Rico et al. Appl. Phys. B 81, 621 (2005) + No crystal damage (intracavity intensity >1MW/cm?) and no cooling systems applying (except « Improvement in crystal growth, SESAM and cavity designs will allow to
Mode-locked laser  S. Rivier et al. CLEO/Europe CF4-4-Thu (2005) LiGdMo pumping with diode and water cooling). reduce the short-pulse generation to sub-50 fs regime.



