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• Page 3: Radiation-matter equality:
• Black-body radiation density: 

• Matter density: 

• Photon to baryon ratio, when Wb=0.05 and h=0.7, assuming that the
baryons are made primarily of protons and that all the photons are in 
the CMB:

4.10.2022 2

Lecture 5 additional notes I

Matemaattis-luonnontieteellinen tiedekunta /                       
Peter Johansson / Galaxy formation and evolution Lecture 5



www.helsinki.fi/yliopisto

• Page 5: The sound speed

• Page 8: Adiabatic fluctuations in the radiation-dominated era
• Sound speed in the radiation dominated era:

• Page 8: The Jeans mass, lJ the Jeans length is the diameter for the
spherical Jeans mass:

• Page 8: Jeans mass scaling with scale factor
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• Page 9: Adiabatic fluctuations in the matter-dominated era
• Baryonic-mass within the particle horizon, scaling with scale factor

• Page 9: Jeans mass scaling with scale factor

• Page 10: Silk Dampening. Diffusion constant D:
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• Page 11: Scaling of Silk dampening mass with scale factor
• Radiation dominated era:

• Matter dominated era: 
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• Page 22-23: Instabilities in the presence of dark matter

• Page 23: The background is the critical W0=1 model.
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• Page 23: The solution D=B(a-a0) satisfies this equation:

• Page 23: Growth of the baryon perturbations: 
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