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	Name: Prof Jojo Panakal John
	University: The PNG University of Technology, Lae, PNG
	Prerequisite  Course: Grade 12
	Course Language: English
	Keyword: Atomic, Nuclear, radioactivity, X-rays
	Course Description 100 200 words: This subject deals with the structure and basic properties of atoms and nuclei and some phenomena related to them. Interaction of radiation with matter, theories related to the structure and stability of nuclei are also dealt with at large. 

Natural radioactivity, measurement techniques of radiation, applications of radio isotopes in medicine and industry,  health effects of radiation and aspects of radiation protection are also included in detail. 


	The format  Title AuthorEditor Publisher Year of PublicationReferences: 1. Bushong, S.C., Radiologic Science for Technologists, 9th

Edition, Mosby (2007).



2. Coggie, J.E., Biological Effects of Radiation, 6th Edition, Taylor & Francis (2006).



3. Hall, E.J., Radiobiology for the Radiologist, 7th Edition, JB Lippincott, Williams and Wilkins (2007).
	The format  Title AuthorEditor Publisher Year of PublicationCourse Requirements and Grades: Continuous Assessment - 50% 

Written Examination - 50% 



Minimum 50% for each component to pass
	Main Topics1: Energy units. The joule, electron-volt (eV).

Relativistic mass- energy relation.
	Keywords1: Energy

electron volt

Mass-energy
	Main Topics2: The atomic mass unit (amu) as an expression of energy. Relation between amu and MeV.
	Keywords2: Atomic mass units

Mev
	Main Topics3: Atomic constituents. Alpha-particle scattering and the Rutherford model.

Atomic spectra. Bohr theory and the hydrogen spectrum. 
	Keywords3: Alpha particles

Scattering

Bohr theory
	Main Topics4: X-rays: nature, production and uses. Diffraction of x- rays.

The continuous and characteristic spectrum. Moseley's work on x-rays and its significance. 
	Keywords4: X-rays

Diffraction

Characterisitc x-rays
	Main Topics5: Interaction of x-rays with matter, Compton scattering.

The atomic nucleus. Nucleons and nuclear forces. Nuclear mass and abundance of nuclides.
	Keywords5: Compton scattering

Atomic nucleus

Nuclear abundance
	Main Topics6: Mass defect. Nuclear binding energy and its significance.

Nuclear models. The liquid-drop
	Keywords6: Mass defect

Binding energy

Liquid drop model
	Main Topics7: shell and collective models treated qualitatively.

Nuclear stability. The N-Z curve.
	Keywords7: Magic numbers

Shell model

Nuclera stability
	Main Topics8: Radiations from radioactive substances,

alpha, beta and gamma radioactivity

Transmutation equations following decay. Equations of radioactive decay.
	Keywords8: Rdaoactivity

Transmutation

radioactive decay
	Main Topics9: The decay laws. Half-life and disintegration constant.

Secular equilibrium and the radioactive series.

Radioactive dating.
	Keywords9: Decay laws

radioactive equilibrium

Radioactive dating
	Main Topics10: Cosmic rays. Natural background. Production of radioisotopes. Uses of radioisotopes in industry, medicine, mining, agriculture etc.
	Keywords10: Natural radiation

radiations in medicine

radiations in industry
	Main Topics11: Principles of radiation   detection.   Ionisations   and   excitations
	Keywords11: Detection

ionisations

excitations
	Main Topics12: Survey of detector types. Gas-filled, scintillation, and semiconductor detectors.

Measurement statistics and detector resolving times.
	Keywords12: radiation detectors

analysis of data

resolving power
	Main Topics13: International Commission on Radiological Protection. Codes of practice associated with radiation workers.  
	Keywords13: ICRP

standards

codes
	Main Topics14: Short- and long-term effects of radiation exposure at a cellular, whole body and population level.
	Keywords14: effects of radiations

exposure
	Main Topics15: Radiation    protection apparatus    and    considerations    for departmental design including radioisotope laboratories
	Keywords15: radiation protection

radiation labs
	Main Topics16: Considerations for pregnant patients during delivery of radiation therapy.

Natural sources of radiation Contamination monitoring
	Keywords16: radiation therapy

radiation contamination

health effects
	Course Name: Atomic and Nuclear Physics
	Course Start Date: 2023/07/01
	Course End Date:  2023/10-31
	Course Goals and Objectives Approximately 100 words: On completion of this subject the student should be able to:- 



LO1. Solve problems based on the energy units used in atomic physics, and be able to convert from one to the other;



LO2. Explain  - particle scattering experiments and their bear  ing on atomic structure;



LO3. State the constituents of the nucleus, and the nature of nuclear  forces;



LO4. Explain the significance of nuclear binding energies and solve simple problems on them;



LO5. Interpret the stability (N-Z) curve and state the proper ties of the radiations given off in radioactive decay;



Lo6. State the ways of artificially producing radioactive substances, and also states some of the uses of such substances.
	Textbook: 1. Littlefield, T.A. & Thorley, N., Atomic and Nuclear Physics, 3rd edition, (ELBS and van Nostrand Reinhold Co., 1979).



2. Noz, M.E., & McGuire, G.O., Radiation Protection in the Radiologic and Health Sciences, Lea &Febiger (2005).




