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CLUSTERS OF GALAXIES AS CUPCAKES

A. Mantz









































NASA, N. Benitez (JHU), T. Broadhurst (Racah Institute of Physics/The Hebrew University), H. Ford (JHU), M. Clampin (STScI), G. Hartig (STScI), G. Illingworth (UCO/Lick 
Observatory), the ACS Science Team and ESA

http://www.nasa.gov/
http://www.stsci.edu/
http://www.stsci.edu/
http://spacetelescope.org/
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Cryogenic Dark Matter Search



The Fermi Gamma-Ray Space Telescope



Large Hadron Collider
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Objav rozpínania vesmíru

dnešná hodnota























Štandarné sviečky vo Vesmíre:
supernovy typu Ia 



Supernova Cosmology Project (P. Nugent: spectral sequence; A. Conley: image sequence) with the 
help of Lawrence Berkeley National Laboratory's Computer Visualization Laboratory (N. Johnston: 

animation) at the National Energy Research Scientific Computing Center.
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MORE REDSHIFT
(More total expansion of universe 
since the supernova explosion)

In flat universe:   !M = 0.28 [± 0.085 statistical] [± 0.05 systematic] 

Prob. of fit to # = 0 universe:  1%
 

Also Riess et al. (1998)

http://www.lbl.gov/Science-Articles/Archive/
Phys-Gruber-Prize-2007.html
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• For a given brightness (distance), redshift is less than expected.
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• For a given brightness (distance), redshift is less than expected.
• Universe was expanding at less than the “expected” rate in the past.
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• For a given brightness (distance), redshift is less than expected.
• Universe was expanding at less than the “expected” rate in the past.
• Universe is actually expanding at an ever-increasing rate today!

Also Riess et al. (1998)
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Phys-Gruber-Prize-2007.html

http://www.lbl.gov/Science-Articles/Archive/Phys-Gruber-Prize-2007.html
http://www.lbl.gov/Science-Articles/Archive/Phys-Gruber-Prize-2007.html








Tmavá energia
69%

Tmavá hmota
26%

Bežná hmota
5%


