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ABSTRACT Recently, our capabilities of both generating and collecting data have been increasing rapidly. The wide spread use of
bar codes for most commercial products, the computerization of many businesses and government transactions, and the
advances in data collection tools has provided us with huge amounts of data. This explosive growth in data and databases has
generated an urgent need for new technigues and tools that can inteligently and automatically transform the processed data
into useful information and knowledge. Consequently, data mining has become a research area with increasing importance.
knowledge discovery (or Data mining) systems are software systems extract nontrivial information (such as knowledge rules,
constraints, and regularities), implied in data, previously unknown and potentially useful from data in databases. Sometimes, the
term data mining is used to describe algorithms and methods that extract special types of patterns (such that Association Rules,
Characteristic Rules, Discriminant Rules, Classification Rules, Clustering, Evolution, Deviations) from databases which is the central
part of knowledage discovery process. But the term knowledge discovery is used to describe a collection of many processes,
including, data collection, data preparation, data cleaning, data mining, and output representation. The discovered knowledge
can be applied to information management, query processing, decision making, process control, and several emerging
applications in information providing services, such as on-line services and World Wide Web. One of the most important
knowledge extracted from database is the association rules. An example of association rules the statement: "90% of transactions
that purchase bread and butter also purchase mik . This association rule is represented in the form: bread, butter ? milk | 20%.
The antecedent of this rule consists of bread and butter and the conseguent consists of milk alone. The number 90% is the
confidence factor of the rule. Specifically, given a database of sales transactions, one would like to discover all associations among
Jal .itemns such that the presence of some ftems in 3 transaction wil imply the presence of other items in the same transaction
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Pump-Induced Bleaching of the Saturable Absorber
in Short-Pulse Nd:YAG/Cr**:YAG Passively
()-Switched Microchip Lasers

John J. Zayhowski and Alexander (Sandy) L. Wilson, Jr.

Abstract—Bleaching of the saturable absorber by pump light in-
creases the length of the pulse generated in a passively (Q-switched
NA:YAG/Cr* T :YAG microchip laser and decreases the pulse en-
ergy. This effect is (greatest when transmitted pump light is nearly
focused in the Cr' *:YAG and when pumping is sufficiently in-
tense to bleach the absorption of the Nd:YAG. Both effects are
important in short-pulse microchip lasers. The maximum repeti-
tion rate of a passively Q-switched Nd:YAG/C v ivAG microchip
laser is correlated with the pulsewidth. In general, it decreases as
the pulsewidth gets shorter.

Index Terms—Diode-pumped lasers, microchip lasers, optical
saturation, passive (Q-switching, solid-state lasers, YAG mate-
rials/devices.

I. INTRODUCTION

ASSIVELY (Q-switched microchip lasers based on an
Nd:YAG gain medium and a Cr**:YAG saturable absorber
have found numerous applications, and several designs have
been reported in the literature [1}-[3]. For applications in
high-resolution ranging and imaging, it is desirable to have
lasers that produce short pulses at high repetition rates, with

repetition rate of a short-pulse passively ()-switched microchip
laser using the Nd:YAG/C ' YAG material system.

1. PASSIVE () SWITCHING

In its simplest embodiment, a passively ()-switched mi-
crochip laser consists of a section of gain medium (Nd:YAG)
bonded to a section of saturable absorber ('Cr'l ; :YAG), sand-
wiched between two dielectric mirrors [1]. The saturable
absorber initially presents a large intracavity loss. As soon as
there is enough gain in the cavity to overcome that loss, the
laser reaches threshold. The optical field generated bleaches
the saturable absorber, reducing the cavity loss and resulting in
()-switched laser performance.

If the absorption cross section of the saturable absorber is
large compared to the gain cross section of the gain medium, it
takes relatively few stimulated photons to bleach the absorber,
and bleaching occurs quickly. In the limit of instantancous
(J-switching, the minimum pulsewidth fi i that can be
obtained is 8.1 times the round-trip time of light in the laser
cavity, ly, divided by the natural logarithm of the small-signal
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Pump-induced bleaching of the saturable absorber in
short-pulse Nd:YAG/Cr**:YAG passively Q-switched
microchip lasers

Bleaching of the saturable absorber by pump light increases the length of the pulse
generatad in 5 passively Q-switchad Nd:YAG/CrYAG microchip lsser and decregsas the
puise energy. This effect is greatest when transmited pump ight is naarly focused in the

Cr**-YAG and whan pumping is sufficiently intense to bleach the absorption of the Nd:YAG.

Both effects are important in shor-puise microchip lgsers. The maximum repetition rate of &
passively Q-switchad Nd:YAGICr™:YAG microchip laser is correlated with the pulsewidth. In
general, t decreases as the puisewidth gets shorter.
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PASSIVELY (2-switched microchip lasers based on an Nd:YAG zam medium and a ('
“YAG saturable absorber have found numerous applications, and several designs have been
reported m the literature [1]-[2][3]. For applications m high-resolution rangmg and magmsg,
1t 15 desirable to have lasers that produce short pulses at high repetition rates, with reasonable
pulse energies [4], [3]. In this paper, we report the shortest pulses obtamed from an Nd:YAG
(" TAG passively (J-switched laser. More mportantly. we discuss one of the obstacles to
obtaming even shorter pulses—pump-mduced bleaching of the saturable absorber. We also
show that for short-pulse operation, the pulsewidth of a mucrochip laser 15 correlated with the
maxinum pulse rate achievable: there 15 a trad=off between how short the pulse 15 and how
high the repetition rate of the laser can be, mdependent of the pump power available.

This paper starts with a brief review of passive (J-switchmg m mierochip lasers. It then
reviews the performance of several passively (J-switched devices. Discrepancies between the
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The emergence of Web databases has introdiiced new challenges related to their organization,
access, integration, and interoperabilitv. New approaches and techniques are needed to provide
across-the-board transparency for accessing and manipulating Web databases irrespective of
their data models, platforms, locations, or systems. In meeting these needs, it is necessary to
build a middleware infiastructiure to sunvort flexible tools for information snace oredini=ation.
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Structural changes of wheat milling industry in Egypt

ROF ] »
Nassar, W.M.LA.
Abstract:

. The study aimed to identify structural changes in the manufacture of wheat milling in Egypt through the study of
economic indicators of mils, silos, and transport operations for wheat, as the study of technological development as well
as the temporal and finally the political changes relation to each other in order to know the impact this has on the structure
ofthe milling industry in Egypt. The study consists of five sections in addition to the findings and recommendations and a
summary in Arabic and another in English, in addttion to the appendices and references. The first two chapters review of
reference for studies and research related to the previous field of study, and the theoretical framework. The second
section was interested in the economic analysis of the wheat crop in the first three chapters deal with the economic
indicators for the global wheat crop, and productivity indicators for the second crop of wheat in Egypt, and final
consumption and foreign trade of wheat crop in Eqypt.
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Food Price Watch

THE WORLD BANK GROUP YEAR 5+ ISSUE 17 + MAY 2014

International prices of food increased by 4% during January and April 2014, putting an end to the declining trend of
food prices sustained since August 2012. Prices of wheat and maize sharply increased during that period due to growing
weather concerns and mounting import demand. Despite favorable prospects for cereals supplies, several uncertainties
hang over the near future, some exerting upward pressures on prices, such as weather in the United States and, more
globally, E[ Niio, and a hypothetical escalation of geopolitical tensions in Ukraine and others exerting downward pressures
on export prices, such as the releases of public stockpiles of rice in Thailand. Domestic prices of food generally stabilized
across regions, marked by seasonal trends and availabilities from previous harvests. In some places, conflicts, public
procurement policies, and transport costs had important effects on domestic prices,

The thematic section of this report discusses the role that food prices and food shortages may have on food riots, a
term widely used but poorly defined, and partially reflecting decades of overlooking the food-to-conflict nexus. Hence,
monitoring food prices responds not only to food security and welfare interests, but also to political stability and
security concerns. Proper monitoring constitutes a first step in addressing the complex interactions between food
insecurity and conflict.

Global Price Trends price of internationally traded maize rose by 12% between

, January and April 2014, Nonetheless, the prices of maize

International food prices have increased by 4% between Lo p 5 R ;
, : ; Y .. remained in April 2014 some 21% lower than a year ago,

January and April 2014, interrupting sustained declining :

trendls in food prices observed since August 2012 (figure 1),

Al v a1 % s 19,1 L | rn \

while international prices of wheat were 5% higher than

those observed in April 2013, Rice prices followed
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