SUBJECTS FOR THE FIRST MIDTERM TEST 
MEDICAL BIOPHYSICS I. (2012.)
Atomic theory, atomic models

Quantum numbers

Effect of external electric field on the bound electron

The electron as wave

Building the periodic table of elements

Radiation
Types of radiation
Types of waves, parameters of waves

Wave phenomena (diffraction, interference, polarization)
Electromagnetic waves, electromagnetic spectrum
    nature of electromagnetic radiations
Thermal radiation (black body radiation)
    absolute black body
    emission spectrum of thermal radiation
    Stefan-Boltzmann law; Wien`s law
    light sources based on thermal radiation

    Emission of human body, telethermography

Corpuscular character of electromagnetic radiations -"photon" concept
    photoelectric effect, energy balance
    photon, photon energy, eV unit

Matter wave

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)

Interaction of light with matter
    reflection of light, Snell`s law; total reflection, endoscopy
    refraction of light, image formation by convex lenses, image formation by eye

    light scattering 
Absorption of light
    the law of attenuation, differential form, integral form
    attenuation (absorption) coefficient ((), half-value thickness (D) 

    Lambert-Beer law
Interaction of ionizing radiations with matter

Interaction of gamma- and X-radiation with matter

· photoeffect, Compton-effect, pair production

· law of radiation attenuation (attenuation coefficient, mass attenuation coefficient)
Characteristic parameters for interaction of alpha, beta, proton and neutron radiation with matter
   - specific ionization, effective range of radiation, stopping power (linear energy transfer - LET), mass 
     stopping power
Comparative properties of nuclear radiations 

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

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


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

Topics from laboratory practices
  Laboratory safety rules
  Light microscope
  Refractometer

  Optics of the eye

  + measurement on the 5th week
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Lab. manual: 3, 5, 8,, 27/ 4 + measurement on the 5th week
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