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ABSTRACTS OF THE SUBJECTS PUBLISHD IN THIS ISSUE

LASING DEMONSTRATED IN TINY CAVITIES
MADE WITH PHOTONIC CRYSTALS™

B. GOSS LEVI
ABSTRACT

Lasing can be achieved in the micro-cavities formed as a result of defects in periodic array of holes being made in a
photonic crystal. The size of cavity will be smaller than the square of half the wavelength needed to be obtained. The
optical waves scatter within such periodic structure of holes leading to a destructive interference which abolishes
specific wavelength and forms a photonic band gap similar to that of the electronic waves in semiconductors.
Researchers are currently studying the probable structures of this band gap with the hope to exploit them for the
control of photons and, hence, be able to produce lasing with specific wavelengths.

Key Words
lasing, photonic cristal, photonic defect, photonic bandgap, optical cavity, light confinement.

+ This article appeared in Physics Today, September 1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.
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Key Words
continued laser, pulsed laser, femtosecond laser, pumping laser, industrial applications.

» This article appeared in Optigue et Photonique, 4/1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

BIOMEDICAL OPTICS*

P. French
Department of Physics, Imperial College of Science Technology and Medicine, London UK

ABSTRACT

Recent advances in lasers, optics and information technology will make biomedical imaging faster and cheaper,
and will also reduce the need for surgery

Key Words

optical spectroscopy, fluorescence imaging, wavelength-ratiometric imaging, fluorescence-lifetime imaging
(FLIM), 3-D spectroscopic imaging, confocal fluorescence microscopy, two-photon microscopy, scanning probe
microscopy, optical ccherence tomography (OCT), thick-tissue optical imaging,.

« This article appeared in Physics World, June 1999. It has been translaied into Arabic by Editorial Board, Atomic Energy Commission of Syria.

LASER PULSES COMPRESS THE MATTER™

Planet cores in Iaboratory

M. KOENIG, A. BENUZZI-MOUNAIX
Ecole polytechnigue, Palaiseau-France

D. BATANI
l'université de Milan-Bicocca-Italie

ABSTRACT

Temperature and pressure inside huge planets, like Saturn, cannot be compared to those on earth, and the
elements that are composed of will have unusual properties. Hydrogen and water will be metallic. To ensure that, the
physicists produce enormous pressures in the laboratory by hitting the targets using high-power-lasers.

Key Words
metallic state of materials, shock wave, high power lasers, inertial confinement fusion, Hugoniot - Rankine
equations.

+ This article appeared in La Recherche, Vol. 330, April 2000. It has been transiated into Arabic by Dr. M. B. AL-Soos, Department of Physics,
Atomic Energy Commission of Syria.
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COPPER VAPOUR’S LASER AND MATRICE OF 3500
MOSFETs TRANSISTORS: RELIABILITY™

D. CHATROUX
CEA Valrho, Pierrelatte, France.

ABSTRACT

The Copper Vapour Laser (CVL) is an impulse gas laser generating two wavelengths within green and yellow (510
nm and 578 nm). This laser allows the pumping of colouring laser chains of high power on the plants of isotope
separation process by laser, SILVA, which is developed at the French Atomic Energy Commissariat, in association
with COGEMA.

Key Words

isotopic separation, copper vapour laser, SILVA, commutation by transistors matrice, injected oscillator module,
laser head, electric impulse, reliability.

» This article appeared in Optique et Photonique, 4/1999. It has been translated into Arabic by Translation, Composition & Publication Office,
Atomic Energy Commission Of Syria.

URANIUM ENRICHMENT BY LASER: SILVA PROCESS™

A. ROSENGARD, PH. ELIAS
Commissariat d I'Energie Atomique Saclay-France

ABSTRACT

About 15 years ago, the Atomic Energy Commissariat (AEC) has decided to develop uranuim enrichment process
SILVA based on selective photoionization of atomic vapour by laser. This decision has led to an important research
programme, jointly carried out by the French AEC and the industrial operator COGEMA. After having described the
principle of this process and the various functions that production installion must fill up, we will also present in detail
photons-atoms interaction aspects, and the interaction between laser and optics.

Key Words
uranium enrichment, selective photoionization, atomic vapour, SILVA process, separator, collector.

« This article appeared in Optique et Photonique, 4/1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Svria.

USING FEMTOSECOND LASER IN INDUSTRY™

E. AUDOIRD
Laboratoire Traitement du Signal et Insttumentation, Université Jean Monnet, Saint Etienne-France

ABSTRACT

At present, laser techniques are developing in industry particularly in the field of welding and machining. At Saint
- Etienne in France a femtosecond laser machine is developed and designed for industrial applications.

118

http://serversmiso.aecs.sy Sl slaall alai ii€a 3 eudl 44,3 ZaUA Jia



AALAM AL-ZARRA, N°. 68, JULY/AUGUST, 2000

review the results obtained in these two directions, then we explain why the performances of the diode lasers based on
ZnSe stagnate while rapid progress has been achieved with the diode lasers based on GaN. This direction is affirmed
to be the most promising.

Key Words
diode laser, heterostructure, epitaxial substrate, ohmic contact, quantum well, energy gap.

« This articie appeared in Optique Et Photonique, 4/1999. It has been translated into Arabic by Dr. B. Maassarani, Department of Physics, Atomic
Energy Commission of Syria.

LASER MARKING™

R. STEVENSON
is now director of marketing services at Control Micro Systems Inc. in Orlando

ABSTRACT

Both laser marking designs, the beam-steered and the mask, provide a better combination of speed, permanence,
and imaging flexibility than other marking techniques. The beam-steered design provides superior imaging and
material penetration and the mask design provides superior speed. The Nd-YAG laser offers a higher peak power and
a greater range of adjustable process variables to achieve a specific material modification but at a correspondingly
higher purchase price than the CO; laser.

Key Words
laser marking, Nd-YAG laser, CO; laser.

» This article appeared in Industrial Laser Review, December 1998. It has been translated into Arabic by Dr. M. B. AL-Soos, Department of
Physics, Atomic Energy Commission of Syria.

ISOTOPIC SEPARATION BY SOLID LASERS
PUMPED WITH DIODES™

P. YVES THRO, B. LE GARREC, PH. DUPUY, M. GILBERT

ABSTRACT

Recently, pumping of solid lasers has developed greatly. This development is linked essentially with the reduction
of powerful laser diodes prices. At first these lasers were limited to military and space applications; ficlds where the
performances prevail over costs. At present they reach medical and industrial applications markets. One of these
applications is the programme of SILVA technology in which the solid lasers may be interesting alternative to copper
vapour lasers exploited at present for optical pumping of colouring lasers in SILVA technique.

Key Words

isotopic separation, solid laser, laser pumping, laser diode, resonating cavity, Nd- YAG laser, frequency doubling
cristal.

» This article appeared in Optigue et Photonigue, 4/1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.
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wavelengths are excited independently of each other and separated in time. This may have considerable impact on
various semiconductor with differential absorption spectroscopy.

Key Words

bidirectional laser, positive bias voltage, negative bias voltage, positive polarity, negative polarity, pulsed mode,
optical power, photon-assisted tunneling, threshold gain.

« This article appeared in Science, Vol. 286, 22 October 1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syna,

LASERS AND OPTICS™

V. JAMIESON
ABSTRACT

Advances in lasers and optics have led to widespread applications in science, technology and medicine that will
continue to flourish in the 21st century

« This introduction appeared in Physics World, June 1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

QUANTUM CASCADE LASERS™

F.CAPASSO, C.GMACHL
are in the semiconductor physics research department

D.L.SIVCO, A.Y.CHO
are in the semiconductor research laboratory, Bell Laboratories, Lucent Technologies, Murray Hill, NJ 07974, US.

ABSTRACT

Advances in quantum-mechanically designed materials have led to fundamentally new high-power semiconductor
lasers that are suitable for a broad range of applications.

Key Words

laser, quantum cascade laser, quantum well laser, supperlattice, applications, chemical sensing, distributed-
feedback laser

» This article appeared in Physics World, June 1999. Tt has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

BLUE - UV DIODE LASERS: STATE OF THE ART”

E. TOURNIE
Centre de Recherche sur I'Hétéro-Epitaxie et ses Applications,
Centre National de la Recherche Scientifigue-France

ABSTRACT

Many applications are foreseen for compact lasers emitting in the blue or UV. This has initiated important
research efforts aiming at obtaining such components. One promising way is the fabrication of semiconducting diode
lasers. Two families of materials, based on ZnSe or GaN, are expected to allow the fabrication of such lasers. We first
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Key Words
laser diode, light-emitting diode, lithography, epitaxy, laser stripe, double heterostructure.

« This article appeared in Laser Focus World, Vol. 34, No. 1, 1998. It has been translated into Arabic by Dr. H. Hamadeh, Department of Physics,
Atomic Energy Commission of Syria.

POLYMER DIODES™

Semiconducting polymers are moving out of the research lab and
into the market-place as industry realizes the comercial potential
of polymer-based LEDs, displays and photovoltaics

R. FRIEND
Cavendish Laboratory-UK
J. BURROUGHES
Cambridge Display Technology-UK
T. SHIMODA
Seiko-Epson Corporation, Suwa-Shi, Nagano-Ken-Japan

ABSTRACT

Semiconducting polymers can be used as the active element in light - emitting diodes (LEDs). The most widely
used polymer is poly (phenylene vinylene) or PPV. The "quantum efficiency" of the early devices was low and the
number of the emitted photons relative to the number of the charges injected was few. the improvements have been
due to our better understanding of the Chemistry of the electrode / polymer interfaces, which has allowed the newer
devices to inject both electrons and holes easily into the semiconductor layer. The performance of polymer LEDs has
advanced rapidly, so both organic and inorganic light - emitting diodes are now so efficient as a traditional tungsten
light bulb. Polymer LEDs will really take off if they can be used in a full - colour displays, which have a market that is
estimated to be worth as much as $40 bn a year. Finally, a new method based on the ink-jet printing techniques was
developed to integrate the three primary colours together onto one screen.

Key Words
LEDs, photovoltaics, spin-coating, efficiency, passive matrix, active matrix, heterojunction

 This article appeared in Physics World, June 1999. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

BIDIRECTIONAL SEMICONDUCTOR LASER™

C. GMACHL, A. TREDICUCCI, D. L. SIVCO, A. L. HUTCHINSON, F. CAPASSO, A. Y. CHO
Bell Laboratories, Lucent Tecchnologies, 600 Mountain Avenue, Murray Hill, NJ, USA

ABSTRACT

A semiconductor laser capable of operating under both positive and negative bias voltage is reported. Its active
region behaves functionally as two different laser materials, emitting different wavelengths, depending on the design,
when biased with opposite polarities. This concept was used for the generation of two wavelengths (6.3 and 6.5
micrometers) in the midinfrared region of the spectrum from a single quantum cascade laser structure. The two
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THE SMALLER, CHEAPER, FASTER WORLD
OF THE LASER DIODE”

Semiconductor techniques have forged the tiny laser diode into a powerful engine for
the information superhighway

T. V. HIGGINS
Contributing Editor

ABSTRACT

Semiconductor lasers have been evolved from the light emitting diode (LED) by getting a population inversion and
applying an optical feedback on it.

The earliest semiconductor lasers required fantastically high current densities to reach laser threshold, therefore
they had to operate in pulsed mode. In fact, it was not until 1970 that continuous room-temperature operation became
possible through the development of double heterostructures. To achieve even greater efficiency the laser diodes were
made using stripe geometry technique. To reach higher gain and much lower threshold currents, the single-quantum-
well (SQW) laser and later on a multiple quantum well (MQW) laser were developed. These types of laser diodes have
an edge laser emission. Therefore the development of new type of laser cavity such planar-cavity and vertical-cavity
led to fabricate surface emitting lasers PCSEL and VCSEL. These lasers have tremendous potential for optoelectronic
applications such as massive parallel processing, high speed optical storage, and fiberoptic network interconnects, and
other promotive applications.

Key Words

photodiode, light emitting diode, laser diode, semiconductor laser.

+ This article appeared in Laser Focus World, April 1995. It has been translated into Arabic by Dr. Sh. Hawat, Department of Physics, Atomic
Energy Commission of Syria

DIODE LASERS LIGHT UP DISKS,
COMMUNICATIONS, AND PRINTERS”™

ERIC J. LERNER
contributing editor

ABSTRACT

The progress in the development of semiconductor laser in the last few decades made tremendous steps forwards.
Today this kind of laser is at the heart of electronic industry. The laser diode is small, inexpensive and can be
integrated in neatly every simple device. In this paper we give a short review of semiconductor laser. We will describe
its applications, principles, materials, structures and its fabrication.
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AALAM AL-ZARRA, N°. 64, TULY/AUGUST, 2000

INFRARED GAS LASERS COVER
A WIDE SPECTRUM™

J. HECHT
Contributing Editor

ABSTRACT

Although carbon dioxide lasers are the most common, many other molecular gas lasers that emit between 5 ym
and Imm are available.

Key Words
gas laser, infrared spectrum, vibrational-rotational transitions, CO, laser, nitrous oxide laser.

+ This article appeared in Laser Focus World, March 1993. It has been translated into Arabic by Editorial Board, Department of Physics, Atomic
Energy Commission of Syria.

THE THREE PHASES OF LASERS:
SOLID-STATE, GAS, AND LIQUID"

T. V. HIGGINS
Contributing editor

ABSTRACT

Since the first demonstration of the ruby laser, researchers have discovered laser action in a variety of substances
and in nearly every state of matter. These lasers cover the spectrum from the UV to the far-IR. This article focuses on
some of the most successful solid- state, liquid, and gas laser designs.

Key Words
laser action, solid-state lasers, dye lasers, gas lasers.

« This article appeared in Laser Focus World, July 1995. It has been translated into Arabic by Dr. M. D. Zedan, Department of Physics, Atomic
Energ’ Commission of Syria.
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ABSTRACTS OF THE SUBJECTS PUBLISHED IN THIS ISSUE

ARTICLES

THE BIRTH OF THE LASER™

P. HILL

ABSTRACT

The development of science and technology is intimately dependent on people, their interactions and mutual
stimulation. The laser came not from an isolated idea but from a scientific milieu, curiosity and struggles. Here,
Charles H Townes tells the story of the laser.

Key Words
story of the laser, radar system, maser, short wavelengths, stimulated emission, ruby laser, helium neon laser.

« This article appeared in Opto & Laser Europe, December 1999,

THE PRINCIPLE OF LASER™

G. CORNILLAUT
Compagnie Industrielle des Lasers, Marcoussis, France

ABSTRACT

The laser is a type of non - classical source: it doesn’t work like all other active electronics systems (vacuum tubes,
transistors) by means of interactions between applied electric fields and mobile charges (electrons). It’s a kind of
stimulated emission.

Key Words

energy levels, active medium, reflecting mirrors, absorption, excited atoms, population inversion, stimulated
emission, photons, electrons, laser sources.

= This article appeared in Optigue Et Photonigue, April 1999. It has been transiated into Arabic by Translation, Composition & Publication Office,
Atomic Energy Commission of Syna.
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