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OBSERVATIONAL ASTROPHYSICS
MSc Physics – NTNU - Spring 2022

• MOTIVATION: “LOOK AT THE SKY TO LEARN PHYSICS” 
“Look” implies scientific methods, instruments and techniques that must be learned/used/applied thoroughly.
“Sky” means planets, stars, nebulae, dust/gas clouds, clusters, galaxies, clusters of galaxies... and the universe.
“Learn” by comparing theories with observations (can’t make experiments: “someone else runs the lab”).
“Physics” means gravitation, nuclear and particle physics, electromagnetism, mechanics, thermodynamics...

• THIS COURSE: HOW TO “LOOK”
FY 3490 (FY 3215 from spring 2023) Observational Astrophysics: Manuel Linares

• CONTEXT: “SKY” covered by these courses at NTNU-IfY
FY 2450 Astrophysics 1: Jens Andersen – Foteini Oikonomou (from spring 2022)
FY 3451 Astrophysics 2: Michael Kachelriess (from fall 2021)
FY 3452 Gravitation and Cosmology: Michael Kachelriess

• PILOT COURSE: 2022 January-June

• TARGET: 1st year MSc (& 3d year BSc) Physics



OBSERVATIONAL ASTROPHYSICS
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COURSE CONTENTS:

1. Introduction: observing the Universe from Earth 
2. Telescopes: collecting (and focusing) light
3. Detectors: recording (and measuring) light 
4. Multi-messenger Astronomy: Michael Unger & Michael Kachelriess

Goals/Skills: FUNDAMENTALS OBSERVATIONAL ASTROPHYSICS.

5. Astronomical Techniques (3 AstroLAB sessions,1-1.5 week each; Mar-Apr)
Goals/Skills: DATA ANALYSIS. LINUX.
Deliver: 1 report per session (individually in 2022)

6. Observing Project: Nordic Optical Telescope (Remote observations at the NOT, Apr-May)
Goals/Skills: RESEARCH PROJECT. TEAM WORK. WRITING.
Deliver: 1 proposal + 1 essay/article per group (2-3 students/group)
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Lecture 1.2 (Planetarium Vitensenteret Trondheim)
• The celestial sphere
• Movements: Moon, Sun, Planets. Trigonometric parallax
• Coordinate systems in Astronomy, Spherical Trigonometry
• Visibility
• Time systems in Astronomy

AstroLABs & Observing Project (Linux Lab, FNS)
• P5.1: Optical photometry
• P5.2: Optical spectroscopy
• P5.3: X-ray timing
• Observing proposal
• Project report

Lectures (Classroom)
• Fluxes, magnitudes, BB radiation, redshifts
• Telescopes, space- and ground-based, radio-gamma-ray
• Detectors, statistics
• Cosmic rays, neutrinos, gravitational waves
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OBSERVING PROJECT: NORDIC OPTICAL TELESCOPE

• ALFOSC imaging/long-slit spectroscopy
• Choose target (WD, AGN, NS; February-March)
• Plan & propose (March-April)
• Observe (remotely; April 20-22)
• Analyze & report (May)

Credit: Arthur Radko
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OBSERVATIONAL ASTROPHYSICS
Project reports



OBSERVATIONAL ASTROPHYSICS
Feedback



OBSERVATIONAL ASTROPHYSICS
Summary

• OBSERVATIONAL ASTROPHYSICS
Norwegian University of Science and Technology
Trondheim, Norway

• THREE-PRONGED APPROACH:
• Lectures
• Data analysis labs
• Observing project at the Nordic Optical Telescope

• BACK IN 2023A!
• THANKS a L/NOT!
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