SUBJECTS FOR THE THIRD MIDTERM TEST 
MEDICAL BIOPHYSICS 2014-2015.
X-radiation
  Principle of production of X-radiation

  Medical X-ray tube, linear accelerator, cyclotron

  The X-ray spectra

  Origin of  Bremsstrahlung, parameters affecting Bremsstrahlung 

  Origin of characteristic X-rays 

The attenuation of X-rays (mass absorption coefficient, surface density, half value mass)

Processes leading to attenuation of X-rays (photoeffect, Compton scattering, pair production) 

The significance of photoeffect in X-ray absorption ((m,  dependence on ( and Z; Zeff; use of contrast media), practical applications: basics of radiation protection, of contrast in X-ray transillumination, of filtering for soft components

Summation image in X-ray transillumination

  Electronic X-ray image amplifier

Digital subtraction angiography, conventional tomography

Computed X-ray tomography

Medical applications of electricity

Charging and discharging of RC circuits
Electric square pulses
High-pass and low-pass filter circuits
Strength-duration curve
Oscillating circuits, sine-wave oscillators
high-frequency heat therapy, high-frequency surgery
ESWL (extracorporeal shock wave lithotripsy)

Thermodynamics
  Basic concepts (system, state parameters, state functions)
  Quasistatic, reversible processes
  Extensive and intensive parameters
  Zeroth law of thermodynamics
  Extended form of the first law of thermodynamics
  Chemical potential (standard chemical potential), electrochemical potential

  Second law of thermodynamics, equilibrium; spontaneous processes (direction, equilibrium)
  Third law of  thermodynamics (zero point of entropy)

Topics from laboratory practices
Dosimetry

Coulter-counter

Amplifier

Gamma energy
X-ray

Chapters:       Damjanovich-Fidy-Szöllősi: II/3.1,  II/3.2.6, III/2, III/3, VII/1.2,  VIII/3.1, VIII/ 4.3, IX/4
 

Lab. manual: 11, 13b, 14, 17, 20 

     
Problems:, 16, 17, 18, 31, 33, 34, 35, 36, 37, 38, 55, 60, 61, 66 + further calculations on the
                                           homepage
