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Organized by I.S.A.R.E.S.T. 
 

SPECIAL ISSUE ON 
 

Nanolasers: Lasing from Nanoscale Quantum Wires 
 

In order to submit the seminars and lectures in the up-to-date subjects for Iraqi 
researchers and students, this issue of the Iraqi Journal of Applied Physics 
(IJAP) is presenting review article titled "Nanolasers: Lasing from Nanoscale 
Quantum Wires" authored by Samuel S. Mao. 
 

INVITATION TO PARTICIPATE 
 

To all they would like to submit seminars or scientific lectures during the third 
semester of the I.S.A.R.E.S.T. (July, August and September) in 2007, you are 
kindly requested to contact the secretary of the I.S.A.R.E.S.T. for date and 
presentation arrangements of the seminars or lectures. Please, do not hesitate to 
participate in our activities, this chance might be required by young scientists in 
our country, IRAQ, to develop and grow as well as introduce the professors and 
experts in field. You could find us on the post address, emails and mobile below: 

 

Postal: 
 

P. O. Box 55259, Baghdad 12001, IRAQ 

Emails: 
 

irq_appl_phys@yahoo.com 

editor_ijap@yahoo.co.uk 

odayata2001@yahoo.com 

Mobile: 
 

00964-7901274190 



Irq J. of Appl. Phys.       Vol. 3 , No. 4 , December 2007 
(Special Issue) 

 

(Review Article) 

NANOLASERS 
Lasing from Nanoscale Quantum Wires 
 

Samuel S. Mao  
 

Advanced Laser Technologies Group,  
Lawrence Berkeley National Laboratory,  
University of California,  
CA 94720, Berkeley, U.S.A 
E-mail: ssmao@lbl.gov 
 

Abstract 
Semiconductor lasers are in many ways second only to transistors as to their impact on today's high-
tech industries. The unique characteristics, such as narrow emission wavelength, high frequency 
modulation, and device integratibility, make semiconductor lasers ideal photon sources for 
applications as diverse as telecommunication, signal processing, material characterization, and 
medical diagnostics. Advances in material growth technologies, particularly molecular beam epitaxy, 
metal-organic chemical vapor deposition, and a suite of chemical synthesis techniques, make the 
fabrication of high quality nanometer scale semiconductor structures possible. Thanks to the quantum 
size effects that drastically modify the energy spectra of confined electrons in reduced dimensions, the 
population inversion necessary for lasing action occurs more efficiently as the active semiconductor 
gain medium is scaled down from the bulk to the nanometer scale. Consequently, semiconductor lasers 
built with nanoscale active media are expected to exhibit extraordinary features such as great color 
range, high optical gain, and low lasing threshold. Indeed, miniaturized lasers using nanoscale 
semiconductor gain media . two-dimensional quantum wells, one-dimensional quantum wires, and 
zero-dimensional quantum dots . have shown significant improvements in device performance. This 
article provides an overview of the physics and technologies behind the rapid progress of 
miniaturization of semiconductor lasers, in particular the quantum wire lasers based on one-
dimensional nanoscale optical gain media. Since the first report of lasing in quantum wires by Kapon 
and his co-workers [1], quantum wire lasers have evolved from .microlasers. in which the one-
dimensional nanostructure is embedded in a micron size optical cavity, to .nanolasers. in which, as we 
recently demonstrated [2], the material gain and optical feedback are simultaneously achieved by 
individual nanoscale quantum wires. One-dimensional semiconductor fabrication technologies based 
on nanoscale lithography, selforganization, selective growth, and chemical synthesis will be reviewed 
along with recent advances of quantum wire lasers built upon each of these fabrication technologies. 
 

Keywords: One-dimensional nanostructure; Quantum wire; Nanowire; Semiconductor laser; 
Quantum confinement 
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