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Modern physics
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Content
Special theory of relativity - Galileo and Lorentz transformation — relativity of time, length,
mass momentum and energy- black body radiation — photoelectric effect — wave particle
duality of radiation — Compton effect — matter waves and De Broglie waves — pair production
and annihilation — Hydrogen atom spectrum — Rutherford model of the atom — Bohr model of
the atom — x-ray diffraction — particle diffraction — uncertainty principle — alpha particle

scattering — atomic excitation.
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1- Arthur Beiser, Concepts of Modern Physics, third edition, Mcgraw Hill International Book
Company, 1981.

2- Richard Wolfson, Essential University Physics, second edition, 2011

3- H. D. Young, College physics, 2011
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Clinical Optics (1)
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Content
Refraction of light through different media and glasses and lenses - Study of different lenses
to correct errors of refraction of the eye, these include plane surface , spherical surface and
toric surfaces and different forms of spectral lenses - Study the effect of the distance of the
spectacle lens from the eye on the effective power of the lens - Study the effect of distance of
the spectacle lens from the eye on the size of the image in the eye - Study the human eye as
optical device - Study ammetropic eye its near and far points of the eye - Study the ammetropic
eyes ( Mope & hypermetrope ) an how to correct these refractive errors aphokea.
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2-A. R. Elkington, H. J. Frank and M. J. Greaney, Clinical optics, 1999.
3-T. E. Fannin and T. Grosvenior, Clinical Optics,1987.



http://gen.lib.rus.ec/search.php?req=Andrew%20R.%20Elkington&column=author
http://gen.lib.rus.ec/search.php?req=%20Helena%20J.%20Frank&column=author
http://gen.lib.rus.ec/search.php?req=%20Michael%20J.%20Greaney&column=author
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Laser fundamentals
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Content

Physics in lasing process- population inversion- lasing in: gas, crystal, semiconductor and

dyes- laser emission processes- laser beam characterization — laser types.
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1- H. D. Young, College physics, 2011

2- K. R. Nambiar, Lasers, NewAge International, 2006
3- K. F. Renk, Basics of laser physics: for students of science and engineering, 2012.

4- M. Csele, Fundamentals of light sources and lasers, Wiley, 2004
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Conent:
Manual lens-meter device — the IPD and PD — cutting and sharpening a lens using the manual
way — installing a lenses in different frames — prism effect for squint — lens coating — plastic

lens coloring — lab safety rules.
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2-V. Protopopov, Practical Optoelectronics, Springer, 2014.
3-K. Peiponen, R. Myllyla and A. Priezzhev, Optical measurement techniques, springer,
2009.
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Content

Geometrical path of the light beam- light path in an optical element and system- effects of
optical system parameters on the formed image- optimum design for the optical system.
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1) Simth , Gregory 7illock " practical computer- aided lens design " willmann- bell, 2007
2) Beam four, http://www. Stellarsoftware.com /beam — four — manual
3) ZeeMax ,http://www.zemax.com

4) Asap,http://www.breault.com/ services/about-bro —training
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Advanced optics
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Content

Electromagnetic waves - optical properties of dielectric - Optical properties of metals and
semiconductors - Dispersion theory (Cauchy and Sellmier equations) - Fresnel's equations-
polarized light — Polarizers - Polarization (linear — circular — elliptical) —optical activity-

Faraday effect — Applications.
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1- F. L. Pedrotti, L. S. Pedrotti, Introduction to Optics, 1993.
2- F. A. Jenkins & H. E. white, Fundamentals of optics, 2001.
3-G. Chartier, Introduction to optics, springer, 2005.
4-D. G. Smith, Field Guide to physical Optics, SPIE, 2013
5-Abdul Al-Azzawi, Physical Optics, CRC Press, 2006.
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Content
The definition of industrial Safety and occupational health-The objectives of the Safety
industrial -Accidents in industry and industrial Safety -The impact of the industrial Safety in
the elements of production- The study and analysis of incidents- Risk engineering -The risk of
fire- Transport equipment lifting, handling, storage, manual - Transport equipment lifting,
handling, storage, machinery- Means of personal protection- The means of prevention in the
workplace- The risk of electrical installations and how to prevent them- Chemical hazards -
Diseases and injuries of the eyes of the professional.
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2- A. lan Glendon, Sharon Clarke, Human Safety and Risk Management: A Psychological

Perspective, 2015



https://www.crcpress.com/Human-Safety-and-Risk-Management-A-Psychological-Perspective-Third-Edition/Glendon-Clarke/9781482220544
https://www.crcpress.com/Human-Safety-and-Risk-Management-A-Psychological-Perspective-Third-Edition/Glendon-Clarke/9781482220544

