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The Integrated Sachs-Wolfe Effect
● Refer to all previous talks
● Basic concepts





Outine of the talk
For future 
surveys!



Isolating the decay rate of gravitational 
potential







More details

Limber's 
approximation

Narrow 
z bin





(nearly) Ideal surveys



 

f(z):sensitive 
to dark 
energy and 
the nature of 
gravity





● For details of DGP, 
refer to Y. Song's 
talk

Zhang 2006a



Testing gravity against 
z~3 ISW effect



● It can also cause an 
observable ISW effect 
at z~3!



Fourth order derivative 
in the metric









Scale 
dependence Modified

G





Determines the 
amplitude of 
the ISW effect

ISW effect 
arises



The ISW effect in f(R) gravity



The detectability

Disregard l<20 
to avoid 
possible 
confusions

Zhang 2006b



Summary

● The ISW effect is not only a powerful 
probe of dark energy, but also a      
powerful probe of modified gravity

●

● High z ISW effect contains important  
information of gravity

●

● Cautions: some dark energy models can 
in principle mimic modified gravities.


