Medical Biophysics
Semifinal exam theoretical questions 2015-2016 I. semester.


1. General characterization of radiations, classification of them. Physical quantities to describe radiations, simple laws concerning radiations.

2. Proofs for dual nature of light. Electromagnetic spectrum.

3. Photoelectric effect and the significance of its application.

4. Harmonic oscillation and waves. Interference. Electromagnetic waves, diffraction, polarization.

5. Bases of geometric optics. Light reflection and refraction. Refractometry, endoscopy. Image formation, depth of field.

6. Principles of wave optics. Microscopy, resolution. Concept of diffraction limit.

7. Image formation on curved surfaces. Optics of the eye, resolution of it.

8. Proofs of particle-wave duality in case of electron. Matter waves in free and bound state.

9. General description of atomic and molecular interactions.

10. Principles of atomic force microscopy (AFM), working modes, applications.

11. Ways for description of multiatomic systems. Ideal gas. Interaction between particles.

12. Boltzmann distribution, 3 examples for general significance. 

13. Structural classes of materials and consequent properties.

14. Liquid crystalline order, examples for occurrence and applications.

15. Crystalline order affecting the electronic energy levels. Electronic energy-bands, valence and conduction band, types of electrons filling these bands, consequent properties.

16. Intrinsic semiconductors and doped semiconductors. Electric and optical properties. Basic units of microelectronics. 

17. Basics of light absorption. Absorption spectrum (lines, bands) and interpretation. Attenuation of light intensity by absorption.

18. Absorption spectrophotometry. Specificity and selectivity of it.

19. Luminescence, fluorescence, phosphorescence. Emission spectrum and interpretation. Comparison of absorption and luminescence spectra. Kasha’s rule, Stokes shift. Lifetime of electronic excited states. Fluorescence labelling, application in microscopy,  therapy (photodegradation of tumors) and diagnostics, fluorescence light sources. 

20. [bookmark: _GoBack]Thermal (black body) radiation, basic laws. Thermal radiation as source of light (spectrum of the Sun, incandescent lamp)  Significance in the heat exchange of human body with the environment. Diagnostic application: telethermography. 

21. Concept of light amplification. Conditions for laser oscillator.

22. Properties of laser light. Applications of lasers.

23. Atomic nucleus. Nuclear forces. Isotopes.

24. Unstable nucleus. Alpha-, and beta-decay. Gamma-radiation.

25. Radioactive decay law (different forms).

26. Interactions of nuclear radiations with matter.

27. Mechanism of effect of ionizing radiations. Radiotherapy, radiation protection.

28. Dosimetry. Dose concepts.

29. Nuclear measurement technique. Measuring devices.

30. Isotope diagnostics. Selection principles of radioisotopes.

31. Isotope diagnostic methods. Gamma camera. Static and dynamic examinations. Scintigraphy, SPECT, PET.

32. Types and properties of biological signals. Fourier's principle.

33. Amplification and filtering of biological signals. Processing of pulse signals.
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