
Figure 8: The left panel shows the lensing shear profiles for voids found in simulations of the Cubic
Galileon model (taken from arXiv:1505.05809). The right panel shows measurements of the lensing
signal associated with voids found in SDSS LRG galaxies (taken from Clampitt&Jain, arXiv:1404.1834).
Although a proper comparison between the left and right panels requires extra modelling, the figure does
help to show that the e↵ects of modified gravity can be quite pronounced and are likely to be in tension
with the data.

not modify the lensing potential ⌃ = 0 in Eqs. (75). Scalar-tensor theories and the DGP model fall in
the above category, and as such, the lensing mass estimates, M

len

, for these models would automatically
be the same as in GR. On the other hand, the velocity dispersion of surrounding galaxies as they fall
towards the clusters would be a↵ected by the modifications to the dynamical potential. Therefore, if one
would interpret these observations assuming GR, then one would infer dynamical masses, M

dyn

, which
are di↵erent from those estimated using lensing. In particular, if the dynamical force gets stronger, then
the M

dyn

estimates would be biased-high, relative to M
len

– that is, one would infer a larger dynamical
mass to compensate for the boosting e↵ects of the fifth force, which are not being taken into account if
we interpret the data assuming GR. A mismatch in the estimates of the lensing and dynamical masses
would therefore be a smoking gun for modified gravity.

This argument is very powerful in theory, but as usual, in practice things tend to get more complicated.
For instance, the above reasoning assumes that the galaxy velocity field that surrounds the clusters is
solely determined by their mass, which is not necessarily true. Moreover, the merit of this test of gravity
becomes less clear when applied to models that also modify the lensing potential, in which case both
M

dyn

and M
len

can be di↵erent than in GR, but consistent with each other. Nevertheless, despite some
complications, the ”smoking-gun” nature of this test warrants keeping it in mind.

• Void properties: explore weak screening e↵ects
A number of recent observational e↵orts have been able to detect the lensing signal associated with

voids 5. These types of measurements are naturally interesting in a broad context of large scale structure
studies, but acquire particular relevance when it comes to testing modified gravity models. The reason for
this can be traced back to what we learned already about screening mechanisms: in high density regions,
the e↵ects of modified gravity get suppressed; but in low-density regions they do not. This therefore
warrants trying to design ways to test gravity using void properties, in particular their lensing profiles.

Modified gravity e↵ects can change the lensing signal in two main ways. First, the modifications to
the dynamical potential lead to di↵erent void density profiles, making them deeper in the center and
denser at the surrounding matter ridges. Second, in case the lensing potential is also modified (⌃ 6= 0 in

5

The reason why this took so long is mostly due to the fact that the void lensing signal is very weak, compared to that

of clusters for instance. All measurements done to data involved stacking methods to increase the signal-to-noise ratio.
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