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Small scales to detect relativistic effects
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Small scales to detect relativistic effects

We want to detect a redshift of about 10 km/s, where
the typical dispersion is of the order 1000 km/s

* signal is 2 order of magnitude smaller than the noise
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First Detection
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to allow for detection of gravitational redshift at a confidence level of
nearly 3¢ (see Supplementary Information).

Our final sample comprises 7, 800 clusters with the mean redshift of 0.24 and on average
16 galaxies with spectroscopic redshift per cluster. Those clusters with less than 5 redshifts
were not included into the sample. As the final step we combine redshift data of all clusters
into one. The velocity diagram of the resulting composite cluster is shown in Supplementary
Fig. 1.
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Only gravitational redshift?
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Galaxy clusters are the largest Virial Theorem
virialized objects in the universe UTY = (V) = P ~ 12

Transverse DOppler Zhao, Peacock, Li [arXiv:1206.5032]
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How to include all the terms relevant at cluster scales?
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Measurements

gravitational kinematical
redshlft correctlons
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Measurements

gravitational kinematical background
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the background evolution on the
mean can be disentangled by fitting
for its slope in the distribution
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Gravitational redshift and kinematical effects
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Test of Gravity
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Future Directions
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Test of the Equivalence Principle



Conclusions

* Relativistic effects have been detected on cluster scales

» We developed a full relativistic description on the redshift difference
observable up to second order in the weak-field expansion

» Kinematical effects are comparable to gravitational redshift

» Gravitational redshift and cluster dynamics can be used to test the
equivalence principle at Mpc scales



