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' t.   '"•» -_y  FINAL REPORT        ^-w AFOSR-TR- 95 Ollf 
TITLE:  Exact Physical™Rodels and Methods for Stabilization and Control 

'  of Aeflection-Induced Instabilities in Semiconductor Lasers 

rr~,T,VE CMM.1Y - imr «-* ""• "w^1"* 
Professor Moloney       ^kveriiU^f^rÄ,zt?

nRrshtTa8tS&Ör^V^S^focUSed  On 
The r^fWJ&W »'*JS^ fu« scale simu.ation 

JTS!Ä*Ä The latter inciudes 
code of a semiconoucio v Fabry-Perot structure, 
■counterpropagat ng optlcawaves "»V?  ».       d re,raotive index longitudinal «r er d-«uS,o   and ^ortan * fl;n ^ 

1SP:r^ndTthe ca™ ty and an atonal feedback mirror is simple to 
Z pora faSÄTS. stud, the transition from weak «»strong 
? «r««2ih««*    This aooroach enables us to Investigate multi- 

Kt ina  mode Is liaticns and discriminate these^n, "«d^hopp«, 
Ä   Moreover, the response function derived from the many-body 
*««v «n be "engineered" to optimize the dynamic response of the SCL. 
Ä-! can systematically Investigate the role of bu k, versus 
quantum well and strained layer materials on las,ng act,o£ ™jw 
mndulated internally (relaxation oscillations, feedback instabilities)  or 
™e"nX (in"ec«on cirr6nt) the dispersion can vary signiflcantiy as the 

carrier density varies. 

Fundamental challenges that we are currently facing include a reliable 
descriptionof the gain/index dispersion as a function of earner density 
and Wer noise modelling at a locations along the laser «is    The former 
?s critical to implementing a computationally efficient algorithm  
espeS when we extend our study to include transverse diffraction and 

diffusion at a later stage. 

Professor Maxi San Miguel, on sabbatical leave from Spain, is an expert on 
nofce modelling in lasers and is working directly with h,e student, Marga 
Homar on the noise modelling.   Professor John Mclnerney, a consultant on 
the oriiect  is spending 3 weeks at Arizona in order to provide direct 
exSntal in?ut to 'our theoretical effort,    in particular, - »" '«^ 
the validity of the Lang-Kobayashi rate equation feedback model against 
our more elaborate theory.   Dr. Ping Ru, the postdoctoral fellow on the 
pojeThas completed the simulation code incorporating thii look-up.table 
and noise effects, and this is now being tested where possible against the 
known resets of simpler rate equation models.   Dr. Ru is also setting up a 
simulation to include, the polarization dynamics by integrating the 
Maxwell-Semiconductor Bloch equations in the quasi-free particle 
approximation. 
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We have been in direct con« «^"ÄÜÄ 
(David Bessert, an expenmentalist at K rtland A ^ gt 

a theorist with » non,lla;°nfv\Ss KovanL visited for 3 days.   Our 
Arizona earlier this month and Vaasfl os Ko a w> ^.^ 

ä as sÄJfs^ «*- - -ph,i,ips 
group. 

,„ addition to the listed publications, three papers have been submitted 

for publication: 

RU P     et a., Microscopic modeling of bul* and quantum well GaAs-based 
semiconductor lasers, Optical and Quantum Electrons 1993 

RU. P., at al, Mean-field approximation in semiconductor lasers, Physical 

Review A, 1993 

si-ratrsxÄÄi. 
1993. 
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