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Anisotropies and bulk flow

warmer

cooler

Our Local Group  motion  
620 ± 15 km/s toward 

l = 271.0 ± 2°, 
b = 29.6 ± 1.4° 

(Planck Collaboration I 2019)
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Bulk flow with dipole method

● Dipole velocity model (Bonvin et al. 2006):

isotropic universe       Effect of bulk flow

● Minimize 𝟀2-statistic to find dipole velocity :
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Anisotropies and bulk flow

G. J. Mathews et al. (2016)

Some observations have 
detected bulk flow 
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No consensus on 
the dections



The Zwicky Transient Facility (ZTF) overview
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Sample Presentation

-First Year sample : ~ 300 Supernovae

-LC on G and R band

-Spectroscopic redshift
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Cosmological sample : SALT2 parameters

Some criteria :

● at least 3 points between -10 and +10 
days

● -3 < x1 < 3

● -0.3 < c < 0.3

● 4 sigma cut (to exclude outliers)

136 gold supernovae 
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Hubble diagram

With :

Fitting 𝜶, 𝜷, MB and σint  using :

Errors source : salt2 fit and peculiar velocities 

(Betoule et al. 2014)
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ZTF DR1 sky map 
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Simulations
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Generate couples of (ra, dec) in a 
sphere and associated reshift

Select randomly a sample (same 
size as ZTF)

n times

-Generate distance modulus 
and associated errors without 
any dipole
-Divide the sample into redshift 
shells
-Fit vd, ld, bb



Glimpse on one run
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One simulation



Dipole velocity maps  (preliminary)
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0.035 < z < 0.05

0.05 < z < 0.065



Prospectives
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● Insert randomly dipole and  catch it

● Apply on real data

● Improve the simulations (or use simsurvey) to investigate the 
systematics

● A joint fit : Hubble diagram and dipole


