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Effect of RW length and taper angle on beam quality and threshold current
density in high power tapered diode lasers

Arash Hodaei', Vahid Ahmadi?, and Gholamreza Abagiani®
Tarbiat Modares University, Tehran, Iran
2Iranian National Center for Laser Science and Technology, Tehran
3Photonics and Quantum Technologies School, Nuclear Science and Technology Research Institute,
North Kargar, Tehran

Abstract- The effect of RW length and taper angle on the beam quality and threshold current density of a SQW Alo.o7Gao.93As
808 nm high power tapered laser diode is investigated by simulation. Results in an output optical power of 1 W shows that in
taper angle of 3°, M2 factor is about 3 and in wider angles (4,5,6) ,in RW lengths of 500, 750 and 1000 pm, is increased with
the slope of 0.21, 0.18 and 0.08 respectively. Threshold current density is linearly decreased in wider taper angles from 850
to 630 (A/cm?), from 730 to 570 (A/cm?) and from 520 to 330 (A/cm?) in laser diodes with RW lengths of 500, 750 and 1000
um respectively.
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Type A B C
Wridge [1m] 3 3 3
Hridge [um] | 2.2 2.2 2.2
Lridge [um] 500 750 1000
Ltaper [um] 1000 1000 1000
O [degree] 3,4,56 |3,456 |34,5,6
Re 0.95 0.95 0.95
R¢ 0.05 0.05 0.05

LR-coating

P-contact /

HR- coatmg %vz
Quantum well
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laser diodes in absence of self-heating" IET Optoelectron.,
Vol. 8, Iss. 2, pp. 99-107, 2014.

A. Muller, J. Fricke, F. Bugge, O. Brox, G. Erbert, “DBR
tapered diode laser with 12.7 W output power and nearly
diffraction-limited, narrowband emission at 1030 nm”
Appl. Phys. B, 122:87, 2016

H. Wenzel, B. Sumpf, G. Erbert, “ High brightness diode
lasers” C. R. Physique 4, pp. 694-661, 2003.
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