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B Tmedoped laser materials are o
diode pumping

atmosphere monitoring

P The monoclinic double tungstates arc strongly anisotropic

large cross seetions. The advantages of these crystals for highly efficient, low threshold laser operntion with diode pumping are

g a8 very interesting active media for the 2 pm spectral region due to the possibility for » Recentl
800 nm and their broad tunability. Potential applicstions lic in the fields of medicine. laser radar and

ial erystals with weak concentration quenching effects and
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INTRODUCTION

lemonstrated and the spectroscopic properfics
i [1]

. the sugcessful growth of Tm:RGEWO L (TmRGW) was
relevant to leser operation were studied in the orthogonal frame of the optical indica

P Here we study the continuous-wave laser cha istics of Tm:KGW al room-lemper
1 emphasis on the tuning
ungstates over other Tm-hosts anc outlined.

laser i order 1o compare both polar our for fulure passive

ons 2V, and £
muode-tocking expenments. The advantages of the monoclinic double

well known in the case of Nd and Yb doping but so for only few lser studics were devoted 1o Tm-doped double tungstates

SPECTROSCOPY

P We grew good-optical-quality KGW erystals doped with P A maximum cmission oross section of o, =3, 27107 em? m P Propertics of Tm-doped laser ervstals relevant to 2-jun operation. sulated radiative lifetime using
thulium jons by the Top-Sceded-Solution-Growth (TSSG) 1834 nm was coleulated for polarization by the reciprozity the Judd-Ofel (J-0) or the cross section comparison (C-5) methods, 7: measured Muorese
method method from the absorption spectra ssponding to the

"H~"H, ransition
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» The 'H~'F, absorption line of Tm:KGW is broader and
shafled to longer wivelengths {more suitable for GaAlAs laser
diodes) than in Y,ALO,, (Y AG) or LiYF, (YLF)
8 .
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P The maximem outpul power (400 mW) for
1'W was obtained with 7,
1o 40

N, nnd absorbed power (Fyy,)

pump efficiency mmounts

3% and the corresponding

thresheld for EVN, and 3% Tm-doped KGW was 0 mW

130 mW (¥ 1)

P The |
Tac*1

and

P Mo essentinl differences m the laser performance could be observed for
pumping at 806 nm, better suited for laser diodes, the basic dependence being

in on
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5% Tm:KGW, EAN,,
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CON

P Tm-doped monoc

exhibit lnrger ground state splitting than Tm:YVO, or Tm:YLF which is an important advantage in the three-level luser operation scheme

P We note that the combination of broad fluorescence line, large emission cross section and relatively low upper level lifetime s an unique advantage
experiments on passive mode-locking with such lasers and the generation of femtosecond pulses by an all-solid state laser svstem tunable in the
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encrgy level diagram of Tom:KGW erystak.
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T e | " sEFoumncHmG
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vy . N P We used an astigmatically output
{5 ¥ H, \:anclmum.d Netype  eavity - Lyot filter
£ £ . without spe
£ = ! operation, M4
E v | L: £=70 mm AR-conted lens,
Lo 1 H M1: plane total reflector,
L M2-M3: RC==100 mm mirrors,
™m" Tm™ M4: plane output coupler (7,1

LASER RESULTS

zation P An overall tunability extending from 1790 o 2042 nm s achieved with
the macimum oatputl powers of 400 mW for an absorbed pump power of 1 W,

P The output powers for 0N, were in general lower but for this pola
can be used at 7904 nm as compared 1o 801 nm 1o achicve

lower pump |

T

wame slope efficicncics.

P The FWHM of 162 nm obtained for the wnability curve for 7,.=1.5° in

P The laser threshold for E 120 mW (7,~1.5%) and principle capable of supporting sub-$0-fs pulses near 1950 nm if this laser could
180 mW (¥ ;5% be mode-locked.
P Dt is the first time Tm-generation is obtained for £00, in & monoclinic double P The present results represent an improvement of 7 100 nm in the tuning range
tungstate. | an $-fold increase in the outpul power in comparison 1o previous resulls
with the sestructural T KYW 2],
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USIONS

¢ ungstales m out 1o possess the largest emission cross sections of all erystals included in the table and. as can be scen for Tm:KGW,
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