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	1. Course title: Physics methods in biology

	

	2. Code: 
	3. Type (lecture, practice etc.): lecture

	

	4. Contact hours: 2 hours/week
	5. Number of credits (ECTS): 3

	

	6. Preliminary conditions (max. 3): 

Fundamental Physics lecture

	

	7. Announced: fall semester

	

	8. Limit for participants: 

	

	10. Responsible teacher (faculty, institute and department): 
Dr. Andrea Buzády (Science Faculty, Physics Institute)

	

	11. Teacher(s) and percentage: 
	Dr. Andrea Buzády
	100%

	
	
	

	
	
	

	
	
	

	
	
	

	

	12. Language: English

	

	13. Course objectives and/or learning outcomes: 
Objectives: Presentation and introduction of the operational principles of physical methods and instruments used in biological research.
Learning outcomes: completing the course the students 
· Know the principles of operation of physical methods and instruments used in biological research.
· Are able to study the principles of instruments used in biological research during the profession.

	

	14. Course outline 
Measurements and evaluation. Density, surface-tension, viscosity and their measurements, ultrasonic phenomena.

Direct current, alternate current, voltage, and their measurements. Piezoelectricity and applications. Seebeck, Peltier effects and applications. Cathode ray tube, oscilloscope. Photoelectric effect and devices. Refractive index, total internal reflection, optical fibers. Abbe-refractometer. Interference, diffraction (gratings), monochromators. Polarization, optical activity, polarimeter. Light sources. Principles and applications of lasers. Optical tweezer. Principle of nuclear physics, activity, dose, equivalent dose, decay law, GM tube. Optical microscopes, confocal microscope, electron microscope, near field scanning optical microscope, atomic force microscope and applications. Optical spectroscopy; absorption, luminescence. Beer–Lambert law, photometers. Principles of fluorescence spectroscopy, steady-state fluorimeters; measurements of time-dependent parameters. Infrared and Raman spectroscopy. Fourier-transform spectroscopy. Principles of radio spectroscopy, nuclear magnetic resonance (NMR), electron spin/paramagnetic resonance (ESR). Imaging: MRI; pulse excitation technique. THz spectroscopy and imaging. 

	

	15. Mid-semester works
Two test paper written during the semester are based on lectures, accessible electronic sources and lecture materials.

	

	16. Course requirements and grading 
The structure of the written exam is short essay questions and multiple choice questions.
Grades: 0–50% fail, 51–65% acceptable, 66–75% average, 76–90% good, 91–100% excellent

	

	17. List of readings

[1] Electronics sources of lecture materials

	

	18. Recommended texts, further readings 

[1] An electronic textbook is available from the lecturer.
I.N. Serdyuk, Physical Methods and Molecular Biology, ISSN 0006-3509, Biophysics, 2009, Vol. 54, No. 2, pp. 238–269. © Pleiades Publishing, Inc., 2009.

Original Russian Text © 2009, published in Biofizika, 2009, Vol. 54, No. 2, pp. 343–381.
[2] Dan H. Moore, Gerald Oster and Arthur W. Pollister , Physical Techniques in Biological Research, ACADEMIC PRESS New York and London
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