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Interacting pairs of galaxies

● Galaxy pairs are interesting and particular 
systems from the dynamical point of view (link 
with a two body problem)   

●  In observations the effects of the interaction can 
be separated from those of the secular evolution.

● Can provide further constraints to simulations
● Galaxy interactions may also be used to test 

model predictions and observations.  



Galaxy pairs/interactions

Sol Alonso, et al. 06-16, and in progress

Tidal features 

Excess of star formation

 



WL studies of galaxy Pairs

● Galaxy interactions can be though as the low 
energy counterpart of bullet-type clusters



Gonzalez E. et al. 
2020



WL  M/L ratios of pairs



More to do on WL  in pairs

New WL work, may provide further information on 
halo shapes and orientations wrt galaxies.

Also, redshift-space distortions and other statistical 
measures can shed light on the  dynamics of 
interactions



Statistical measures of Galay -
Galaxy interactions

● Low energy interactions: galaxy-galaxy (as 
compared to cluster collisions)

● More to learn on DM/astrophysics 
● Dependence on relative velocities, spins, etc.
● We report an excess of co-rotating (65%) vs 

counter-rotating pairs (35%)



Co-rotating  vs counter-rotating pairs



AGN activity is also enhanced in 
interacting pairs

● Excess of co-rotating  vs counter rotating pairs

do not seem to be associated to different type 
of AGN

 



AGN – galaxy interactions

Mesa et al.’18



Exploration of SFR-AGN-
interactions effects are important 

and promising

● Work in progress with new catalogs of galaxies 
and infrared selection of AGN



CMB

● Given the several uncertainties present in galaxy 
data: biases, callibration issues, correlated 
errors, etc.,  it is worth to consider possible CMB 
systematics as well.



●Serendipitous detection of 
foregrounds in CMB data

when searching for possible Kinematic 
SZ effect by stacking spirals with same 
sense of rotation…

Heliana Luparello et al. 2022



Temperature decrement mostly due 
to late spirals, ellipticals inherit the 
large scale effect from clustering



Foregrounds are small compared to 
CMB fluctuations

● Still they may be relevant for astrophysics



Consistency in WMAP and Planck
Subtraction of SZ effect makes no 

changes 

 



● Even if they would not affect systematically 
Planck predictions, they could alliviate tensions 
in parameters if uncertainties are raised



Work in progress shows that the spectrum at 
high l may also be marginally affected.

Around bright nearby galaxies (within ½ 
degree aprox.), temperature fluctuations are 
systematically lower than elsewhere by 2 
muK.

The physical origin of these two effects are 
unknown, work in progress..



New developments in CMB studies
CMB S4



Planck          Real Sky  Simulation         CMB-S4 



Understanding signal and noise at high l



Ongoing and future surveys







Preparing for the future 
with accurate mock catalogs



Inprovement in redshift independent 
distance estimates with reasonable 
uncertainties and widely available



What can we learn from the closest 
cosmic void ? 

● Many issues related to  faint galaxies: internal 
and global dynamics, structure within the local 
void, etc.

● Just considerd all the studies developed in 
Virgo and other nearby clusters!



Tully et al. Cosmicflows-3



Also consider the outcome of more 
high energy interactions, clusters / 
groups 



Extreme objects may change all 
predictions !

● New Gordo type clusters 

Caminha et al. 2022

Asencio et al.2021



Summing up LSS 
lessons/issues/concerns

● Nice agreement with the local volume 

(Sibelius simulations, 2022) can be achieved, 
but consider excess of high mass clusters.

● Rare massive colliding cluster pairs at high 
redshifts ~1, too large relative velocities of 2500 
km/s

● Explore the galaxy power spectrum at larger 
distances,beyond 180 Mpc



Summing up LSS 
lessons/issues/concerns

● Need to understand foregrounds in CMB
● LS velocity flows
● LS alignments wrt galaxy and ICL, lensing and 

halo shapes
● Cosmology with Cosmic Voids



●Muito obrigado !!
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