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Abstract

We report theoretical results on the wavelength stability of a multisection master-oscillator 

power-amplifier emitting at 1064 nm. We use a traveling wave equation model to calculate 

the optical output power and spectral maps versus the currents injected into the different 

sections of the device. The numerical model explains quantitatively the experimental find-

ings, particularly the collapse of the power if the current injected into a control section 

adjacent to the distributed Bragg reflector laser acting as master oscillator exceeds certain 

values. We investigate the influence of the reflectivity at the facet of the power amplifier on 

the laser behavior.
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1 Introduction

Applications like free-space communication, spectroscopy, and nonlinear frequency con-

version require devices with spatially diffraction-limited and spectrally narrow-band 

emission at several hundreds of milliwatts or even watts output power (Brox et al. 2008; 

Jensen et al. 2009; Crump et al. 2012). These requirements can be met by monolithically 

integrated master-oscillator (MO) power-amplifier (PA) devices where the MO is real-

ized either as a ridge-waveguide (RW) distributed feedback (DFB) laser (Brox et al. 2008; 

Spreemann et al. 2009; Jedrzejczyk et al. 2010) or distributed-Bragg reflector (DBR) laser 

(Wenzel et al. 2007; Zink et al. 2020). The MO emits a single lateral and longitudinal las-

ing mode, which is strongly amplified in the RW (Brox et al. 2008) or tapered amplifiers 

(Wenzel et al. 2007; Spreemann et al. 2009; Jedrzejczyk et al. 2010; Zink et al. 2020) mon-

olithically integrated with the MO.

 * Vasile Tronciu 

 vasile.tronciu@adm.utm.md

1 Department of Physics, Technical University of Moldova, bd. Stefan cel Mare 168, 2004 Chişinău, 

Moldova

2 Ferdinand-Braun-Institut gGmbH, Leibniz-Institut für Höchstfrequenztechnik, 

Gustav-Kirchhoff-Str. 4, 12489 Berlin, Germany

http://orcid.org/0000-0002-9164-2249
http://crossmark.crossref.org/dialog/?doi=10.1007/s11082-022-03953-9&domain=pdf


1 3

References

A software package LDSL-tool. Longitudinal Dynamics of multisection Semiconductor Lasers. http:// 

www. wias- berlin. de/ softw are/ ldsl

Brox, O., Wiedmann, J., Scholz, F., Bugge, F., Fricke, J., Klehr, A., Laurent, T., Ressel, P., Wenzel, H., 

Erbert, G., Tränkle, G.: Integrated 1060nm MOPA pump source for high-power green light emitters 

in display technology. Proc. SPIE 6909, 69091G (2008)

Crump, P., Brox, O., Bugge, F., Fricke, J., Schultz, C., Spreemann, M., Sumpf, B., Wenzel, H., Erbert, 

G.: High power, high efficiency monolithic edge-emitting GaAs-based lasers with narrow spectral 

widths. In: Coleman, J.J., Bryce, A.C., Jagadish, C. (eds.) Advances in Semiconductor Lasers, pp. 

49–91. Academic Press (2012)

Jedrzejczyk, D., Brox, O., Bugge, F., Fricke, G., Ginolas, A., Paschke, K., Wenzel, H., Erbert, G.: High-

power distributed-feedback tapered master-oscillator power amplifiers emitting at 1064 nm. Proc. 

SPIE 7583, 758317 (2010)

Jensen, O.B., Andersen, P.E., Sumpf, B., Hasler, K.H., Erbert, G., Petersen, P.M.: 1.5 W green light gen-

eration by single-pass second harmonic generation of a single- frequency tapered diode laser. Opt. 

Express 17(8), 6532–6539 (2009)

Mindaugas, R., Tronciu, V., Bandelow, U., Lichtner, M., Spreemann, M., Wenzel, H.: Mode transitions 

in distributed-feedback tapered master-oscillator power-amplifier: theory and experiments. Opt. 

Quant. Electron. 40, 1103–1109 (2008)

Radziunas, M.: traveling wave modeling of nonlinear dynamics in multisection laser diodes’. In: Piprek, 

J. (ed.) Handbook of Optoelectronic Device Modeling and Simulation Lasers, Modulators, Photo-

detectors, Solar Cells, and Numerical Methods, CRC press. (2017)

Radziunas, M., Wünsche, H.J.: Multisection lasers: longitudinal modes and their dynamics. In: Piprek, J. 

(ed.) Optoelectron Devices, pp. 121–150. Springer, New York (2005)

Radziunas, M., Hasler, K.H., Sumpf, B., Tien, T.Q., Wenzel, H.: Mode transitions in distributed bragg 

reflector semiconductor lasers: experiments, simulations and analysis. J. Phys. B: Atomic Mol. Opt. 

Phys. 44(10), 105401 (2011)

Spreemann, M., Lichtner, M., Radziunas, M., Bandelow, U., Wenzel, H.: Measurement and simulation 

of distributed-feedback tapered master-oscillator power amplifiers. IEEE J. Quant. Electron. 45(6), 

609–616 (2009)

Tromborg, B., Osmundsen, J., Olesen, H.: Stability analysis for a semiconductor laser in an external cav-

ity. IEEE J. Quant. Electron. 20, 1023–1032 (1984)

Tronciu, V., Lichtner, M., Radziunas, M., Bandelow, U., Wenzel, H.: Improving the stability of dis-

tributed-feedback tapered master-oscillator power-amplifiers. Opt. Quant. Electron. 41, 531–537 

(2009)

Tronciu, V., Wenzel, H., Radziunas, M., Reggentin, M., Wiedmann, J., Knigge, A.: Investigation of red-

emitting distributed Bragg reflector lasers by means of numerical simulations. IET Optoelectron. 

12, 228–232 (2020)



 V. Tronciu et al.559 Page 12 of 12

Wenzel, H., Paschke, K., Brox, O., Bugge, F., Fricke, J., Ginolas, A., Knauer, A., Ressel, P., Erbert, G.: 

10 W continuous-wave monolithically integrated master-oscillator power-amplifier. Electron. Lett. 

43, 160–161 (2007)

Zink, C., Maaßdorf, A., Fricke, J., Ressel, P., Maiwald, M., Sumpf, B., Erbert, G., Tränkle, G.: Diffrac-

tion limited 1064 nm monolithic DBR-master oscillator power amplifier with more than 7 W output 

power. Proc. SPIE 10553, 105531C (2018)

Zink, C., Maaßdorf, A., Fricke, J., Ressel, P., Sumpf, B., Erbert, G., Tränkle, G.: Monolithic master oscil-

lator tilted tapered power amplifier emitting 9.5 W at 1060 nm. IEEE Photon. Technol. Lett. 32, 59 

(2020)

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 

institutional affiliations.


	Characteristics of monolithic multisection distributed-Bragg-reflector master-oscillator power-amplifiers
	Abstract
	1 Introduction


