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Egzamin
Zaliczenie na
ocene

The necessary concepts of optics and physics of electromagnetic wave needed to understand the principles of operation and construction of optical telescopes. Description of
the construction of optical receivers used in astronomy. Construction and operation of the basic types of optical telescopes. Introduction of the concepts of electrodynamics
and the physics of electromagnetic waves, that are necessary for understanding of the development of radio-astronomical telescopes and receivers. Description of basic
receiver types used in radio astronomy. Description of basic radio-telescope types.

Wymagania wstepne

Knowledge of basic physical concepts of optics, electrodynamics and wave physics.

Zakres tematyczny

- Astronomical coordinate systems, siderial time, time-keeping, stellar brightness scale

- Optical telescopes, basic tesescope parameters

- Astronomical light detectors: photometers, CCD cameras, polarimeters, spectrographs, optical filter systems.

- The basic aplications of photometry, spectroscopy and polarymetry

- Radio-telescopes, radio wave detectors and receivers
- Interferometry in radioastronomy (VLA, VLBI, LOFAR, SKA)

- Microwave and infrared telescopes (ALMA)

- X-ray and gamma telescopes, including Cherenkov’s telescopes (HESS)

- Cosmic rays: origin and detection

- Detection of astrophysical neutrinos

- Basics of the gravitational wve theory and gravitational wave detectors (VIRGO, LIGO).

Metody ksztatcenia

Classic lecture; computational exercises and research project preparation in the class

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu

Student is able to solve simple problems concerning the basics of astrophysics and the designs of

astronomical telescopes.

Symbole efektow
® K1A_U02

Metody weryfikacji
® konspekt
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Student can name and describe basic types of optical telescopes, radio-telescopes, microwave and infrared ® K1A_W01 ® egzamin - ® Wyktad
telescopes. He can explain the idea and structure of Cherenkov telescopes, and the instruments used to detect ® K1A_W03 ustny,

cosmic rays, neutrinos and gravitational waves. He can describe and explain the astronomical receivers used ® K1A_W05 opisowy,

to detect and measure electromagnetic radiation in all of its regimes: including photometers/radiometers and testowy i

spectrometers. He knows their design and working principles, and he is able to calculate basic parameters of inne

telescopes and receivers. Student understands the basic ideas of photometry, spectroscopy, polarimetry and
their hybrids. He understands the concepts if the air mass, extinction, seeing and scintillation. He is able to use
available astronomical databases and extract the information needed. Student has basic knowledge about
astronomical sources of electromagnetic radiation, as well as cosmic ray particles, neutrinos and gravitational
waves.

Student is able to prepare and perform a simple research project concerning astronomical observations ® K1A_U03 ¢ projekt * Cwiczenia

Warunki zaliczenia
Lecture: Oral exam, passing condition - positive grade.

Class: written test - solving computational exercises (50% of the grade) and the research project (50%) of the grade
Before taking the examination the student needs to obtain passing grade from the class

Final grade: average of the exam grade and the class grade.
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