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Course of 8 chapters 
• theory (book, 2018 & 2023 in FR; 2024 in IT; EN planned for 2025) 
• exercises & activities with corrections 

è Ideal for a physics optional course (2h/week), starting from senior high 
school 

è Toolbox for many others teaching contexts (punctual activities)
è Complete intro for any interested learner with a good scientific background

Teaching material

https://nccr-swissmap.ch/school-teachers-
children/general-relativity

https://physalice.ch/cosmologie/
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https://nccr-swissmap.ch/school-teachers-children/general-relativity
https://physalice.ch/cosmologie/


• Find Hubble-Lemaître law by comparing nearby galaxies spectra

• Compare the rate of the expansion’s speed at different scales

• Difference between

Ø Doppler effect and cosmological redshift
Ø Hubble radius (z < 1) and horizon (z < ∞)

Examples of activities

H0 = 70 km/s /Mpc = … /km = … /Gpc

Scales, expansion, redshift and distances (ch. 1 and 2)
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Examples of activities

6



Examples of activities

• Deflection angle

• Parallel geodetics behaviour 
• Dimension analysis

• Newtonian derivation (factor ½)

• How to demonstrate this 1/d behaviour ? 
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Gravitational Lensing (ch. 4)
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• Integrate to find the corresponding optical lens profile

§ Trigonometry + algebra to find M as a function of !Einst
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Examples of activities
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Examples of activities
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Examples of activities Black holes (ch. 5)
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More exemples of activities

• CMB power spectrum and curvature of the universe (ch. 2)

• Equivalence principle, inertia and gravitation for Einstein vs. 
Newton (ch. 3)

• Primordial nucleosynthesis and abundance of light elements (ch. 7)

• Fusion temperature and tunneling (ch. 7)

• Gravitational radiation (ch. 8)
Ø Comparing quadrupole (GW) vs. dipole (EMW) emission 
Ø Why only astrophysical masses can produce such waves ?

Ø Why relativistic sources are needed for detection ? (BH or NS)

Ø Why are these waves so important in the nowadays physics ?

Ø Relation Msource / frequency / detector’s size 

Ø + all the exercises you can do with waves (traditional curriculum)
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Thank you
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