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Light Sources and Lasers

Academic hours: 56

This course covers the fundamental physical processes of lasers,
introduces relevant engineering, and explores a variety of specific
laser systems. In the first part of the course, the principles and main
features of black body radiation and incoherent sources are intro-
duced. The main part of the course focuses on the physical principles,
structure, and operation modes of optical lasers. Topics include
absorption/emission and optical gain, population inversion in three
and four-level systems, laser oscillator, resonator and beam propaga-
tion, modes structure and methods of mode-selection, Q switching,
and phase locking. In addition, laser applications are addressed. The
course also includes relevant exercises and solutions for technical
problems undertaken in the practical sessions.

Optical Imaging Systems

Academic hours: 42

This course covers the basic principles of optical imaging systems.
Starting from the fundamentals of the diffraction theory of light,
the main features, limitations, and engineering aspects of imaging
systems are covered. Topics include diffraction-limited imaging,
optical modulation function and modulation contrast function,
contrast-limited resolution and target acquisition, and noise-lim-

ited imaging and target acquisition. In addition, the effects of
atmosphere, turbulence, and motion on image quality are treated.
Furthermore, the structure and main characteristics of imaging
devices are covered. In the practical sessions, relevant exercises on
imaging systems characterization and design are solved.

Interferometry and Interferometric
Microscopy

Academic hours: 42

The course covers the following topics: wave optics, interferom-
etry as the most accurate ruler in nature, and an overview of the
Michelson Interferometer: from special relativity to the LIGO Inter-
ferometer, two-wave Interferometry, additional Interferometers,
holography, coherence, and alignment of an interferometer.

Manufacturing Processes

Academic hours: 42

This course looks at manufacturing technologies from the shop
floor perspective, along with professional literature, scientific/
academic and trade magazines and technical databases. Students
use analysis tools and decision-making methodologies to optimize
production lines, and suggest manufacturing layouts and solutions
for commercial/industrial systems.

Study in Selected Advanced Israeli
Industries

Academic hours: 56

This course introduces students to leading industries in

Israel, stressing industries unique to the country and those

that are especially developed here. The course will cover
technology, manufacturing, engineering practices and business
considerations, and will include field trips to relevant plants.

Transport Phenomena Laboratory

Academic hours: 28

In this course the student acquires knowledge related to fluid
mechanics and heat transfer, with emphasis on tools and
measurement techniques. The lab sessions include experiments
in: flow rate and regimes, pressure drops in pipes and devices,
heat transfer (conduction, convection, and radiation), pumps,
wind tunnel, and heat exchange systems.

Strength and Materials Laboratory

Academic hours: 28

The aim of this course is to teach the student experimental
techniques, design of experiment, correct procedures of

experimental work, result analysis, and presentation of the

process and results. The course includes the following topics:
torsion, hardness of materials, stress and strain, bending, stress
concentration, thermal treatment and aging of metals, manual and
computer aided and automated geometrical measurements.

Advanced Materials Engineering

Academic hours: 28

The goal of this course is to expose the student to advanced topics
of materials engineering. The student will gain knowledge and
techniques for applying materials engineering principles in order
to solve engineering problems and to estimate the influence of
various processes on the mechanical properties of certain groups
of alloys. Another important aspect of the course is to understand
the connection between microstructural phenomena and the
mechanical behavior of materials. At the end of the course, the
students will present a research problem and its investigation
process.






Introduction to Polymers and Plastics

Academic hours: 56

This course begins with the terminology and concepts of plastics,
and examines the molecular weight, structure and morphology
of thermoplastic and thermoset polymers. It teaches properties
of solid polymeric material and intermolecular interactions, along
with evaluation methods of polymers and plastics. Polymeric
elastomers and viscoelasticity analysis are also included.

Introduction to Marketing

Academic hours: 42

This course covers specific aspects that put marketing at the
leading edge of the modern firm’s activities: understanding cus-
tomers'needs and designing a comprehensive approach aiming
to fulfill these special needs. The students will be exposed to the
basic principles, perspectives, concepts, theories and models
that have been crystallized into the contemporary science of
marketing.

Human Resource Management

Academic hours: 30

The course provides the knowledge and practical tools necessary
for proper management of the human work force within an orga-

nization: planning, recruitment, staffing, performance evaluation
systems, career development and work relations.

Managing and Initiating in High
Technology Firms

Academic hours: 28

With the acceleration of technological development and increased
global competition, many firms discover that the main way to
create and maintain a sustainable competitive advantage is by
innovation. The management of technology, innovation and
“entrepreneurship” within established firms is a new academ-

ic discipline, which has emerged in recent years and includes
management tools and models. This course deals with the various
aspects of initiating and implementing innovation in established
high tech firms: strategic, functional, organizational and behavioral.
The course presents theoretical models along with practical case
studies. This course aims to equip participants with state-of-the-art
methods and tools to: 1. Discover customers unmet needs through
the “Jobs to be done Thinking®”and more specifically applying
outcome driven innovation methodology. 2. How to transform an
established firm Business model for renewed growth.

Immunology

Culturing Animal Cells

Academic hours: 28

The fundamentals of immunology are taught with attention
being given to the singular scientific approach and conceptual
development of this relatively new, but essential, discipline. This
introductory course provides students with the knowledge and
intellectual tools to understand immunology today and the chal-
lenges of immunology in the future.

Bioinformatics

Academic hours: 28

Life sciences have become in many aspects information technol-
ogy. The exponential growth of biological data covers all areas

of biology and biotechnology — from DNA, RNA and protein
sequences via comprehensive data on interactions between
biomolecules to structures. The aim of the course is to teach

the main concepts of computational visualization, analysis and
prediction of sequence and structural biological data with a
specific focus on proteins. The course will focus on presenting the
field of bioinformatics tools and analysis in an applicative manner.
As such, the course will include numerous topics studied a level
sufficient to apply the studied tools on new sequence and struc-
tural data of interest.

Academic hours: 42

The course deals with practical and theoretical aspects of culturing
animal cells. On the practical side, students are exposed to com-
mon laboratory work related to animal cell cultures: sterility issues,
thawing and freezing, splitting, daily follow-up, cell morphology,
medium preparation and change, different cell lines (adherent,
semi adherent and suspended), derivation of primary line, routine
tests and more. The practical hands-on work in the lab is followed
by a grounding in theoretical background and a discussion on
medium combinations, serum free cultures, freezing and thawing
aspects, cell lines, transformation, scale-up technigues, unique cell
types such as stem cells, and the uses of animal cells in industry or
clinics.
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