ADDITIONAL SUBJECTS FOR THE SEMIFINAL EXAM 
BIOPHYSICS I. (MEDICINE) 2014.
Radiations
The atomic nucleus; Radioactivity; Nuclear radiations

  Structure and stability of the nucleus, isotopes

  Alpha decay, beta decay (negative, positive)
     Gamma-decay, gamma-radiation
   - production of gamma-radiation (prompt radiation, isomeric transition)
   Law of radioactive decay (decay rate, activity, half-life, mean lifetime)

Detection of nuclear radiations

 - measuring devices based on gas ionization (ionization chamber, thimble chamber, GM-tube)
 - detection based on luminescence (scintillation counter, scintigraph, gamma camera) role of 

     collimators in detection

 - photographic methods, the film badge

Radiation dose, dosimetry
  Radiation damage in matter: stochastic damage - deterministic damage
 Basic dosimetric quantities

· Absorbed dose; exposure (electron equilibrium principle); 

· Measurement of exposure by ionization chamber, relationship of absorbed dose and    

         exposure

· Equivalent dose, radiation weighting factor; effective dose, tissue weighting factor

·   Dose rate

· Radiation protection, permissible maximum, effective dose limits

· Optimization of radiation protection
Use of radioisotopes in medical practice (nuclear medicine)

 aspects to choose a radioactive isotope for diagnosis
 diagnostic applications of radioactive isotopes: static and dynamic examinations
  isotope accumulation curve; biological and effective half-life
  radionuclide imaging: SPECT, PET


Medical signal processing

  Classification of the signals, signal-to-noise ratio, decreasing the noise
  Signal level, concept of decibel
  Fourier’s theorem
  High-pass and low-pass filter circuits

  Amplifier (transfer characteristics, feed-back)
  Digitalization of signals, Nyquist-Shannon sampling theorem

  Discriminators

Topics from laboratory practices
Polarimetry
Skin impedance
Gamma absorption

Chapters:       Damjanovich-Fidy-Szöllősi:, II/3.2, II/4.1, II/4.2, II/4.3, VII/1.1, VII/1.2.3, VII/1.4, VII/1.5, 
                                                                       VIII/3.2, VIII/4.4


Lab. manual: 7b, 10, 21

     
Problems: 19, 24, 25, 26, 27, 28, 29, 30, 32
