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Radiation test - examples
1. Describe the main principle of the radiation test. On what principle can defects be detected?
· [bookmark: _GoBack]X-rays can penetrate solids. If the radiation passes through the test object, the amount of radiation emanating from the object will be less than the amount incident on the object. The magnitude of this weakening depends, among other things, on the actual thickness of the material and on the presence of the defect, which is where the material is actually thinned.
2. What is the half-thickness of the material and how does it relate to the radiation test?
· The half-thickness of the material indicates the strength of the material, which halves the radiation load. The smaller the half-thickness, the better the material shields the radiation. In general, heavy elements, such as lead, have the best radiation shielding ability.
3. Describe the difference between radiography and radioscopy.
· Radiography: The film/radiation detector is just behind the irradiated object; the film is the darkest in the place of the smallest radiation absorption. Absorption is mainly determined by thickness and irradiated material.
· Radioscopy: X-rays are converted to another form of energy using a transducer. This can be used, for example, to enlarge the image.
4. What frequency spectrum do X-rays and gamma rays fall into?
· A form of electromagnetic radiation with wavelengths of 10 nanometers to 1 picometer.
5. What is the difference between X-rays and gamma rays?
· They differ only in wavelength.
6. How do X-rays and gamma rays come about?
· X-rays are excited in an X-ray machine; gamma radiation is caused by the decay of an unstable radionuclide.
7. What are braking radiation and characteristic radiation?
· Braking radiation: Fast-flying electrons brake after hitting the target and their path changes. The energy that the electrons lost when passing through the target is radiated in the form of so-called braking X-rays. This radiation is characterized by a wide, continuous energy spectrum.
· Characteristic radiation: In this case, the fast-flying electron transfers its kinetic energy to an electron of the inner layer of the electron shell of the anode material until it is excited or ionized. The subsequent return to the basic energy state is associated with the emission of a photon of characteristic X-rays.
8. Why is an X-ray tungsten target made of tungsten?
· Due to the high melting point of tungsten and at the same time its high atomic number
9. What is the effectiveness of an X-ray machine?
· About 1% of the input energy goes to the creation of X-rays; the remaining energy is released in the form of heat.
10. What interactions of X-rays with solid matter do you know?
· Absorption and scattering of incident radiation.
11. Characterize the Compton effect.
· An event in which the wavelength of radiation changes during the interaction of electromagnetic radiation with solid atoms as a result of the transfer of part of its energy to atoms or their electrons.

12. What are the exposure parameters of an X-ray machine?
· Current passing through the cathode, bias between the cathode and the anode, exposure time
13. Describe the difference between a micro-X-ray and a classical X-ray.
· It is basically the same type of X-ray machine with the only difference being that in the case of a micro-X-ray source the size of the focus is in the order of micrometers.
14. What is betatron and where is it used?
· It is a type of linear accelerator used to emit X-rays of very high energy.
15. What is the half-life?
· It is the time taken to convert half of the total number of atomic nuclei in the sample.
16. Describe the way in which a latent image is created on a radiographic film.
· A latent image is created when photographic material is exposed to light (or in X-ray radiography). Only in places where this material has been sufficiently exposed (illuminated) will it later develop by the developer. This indicates that the exposure to light has led to an invisible change in silver halide crystals in the exposed parts of the photographic film or paper layer.
17. What is the graininess of a film?
· It indicates the size of AgBr crystals or grains.
18. What types of blur do you know that must be taken into account during the radiation test?
· Film blur, geometric blur
19. What is the purpose of a negatoscope?
· It is a device used to illuminate the radiogram.
20. What basic types of gauges are used in practice?
· Wire and round gauges, wedge gauges
21. Specify modern trends in radiation testing.
· The latest trend is the use of so-called flat digital detectors which, among other things, allow you to scan the object using the CT method.
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