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Cosmology from
peculiar velocities

Coherent bulk motions of galaxies trace Galaxies' motions reveal the mass Averaging over very large scales,
the large-scale gravitational potential. distribution in the nearby Universe. the mass distribution is homogeneous
/i _and bulk motions app;‘ngch zero. "
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Combining 6dFGS & SDSS
peculiar v
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peculiar velocities for...
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Growth rate
evolution

J Use peculiar velocities for
~16,000 galaxies from 6dFGS
and SDSS to fit a model
velocity field derived from
the 2M++ redshift survey 5 |
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Q_ & o, constraints .|
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Fits to the 6dFGS+SDSS PVs :
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These results are consistent with
other indicators of tension between
high-z (i.e. CMB) and low-z
measures of H, and o,

Planck2018: TT,TE.EE+lowE+lensing

BAFGS+5055 peculiar velooity

0.6 F

Said et al. 202

Ta 0.5




= 6dFGS, SDSS &

. SDSS
. LAMOST

LAMOST FP fits
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Direction-dependent H from the Tully-Fisher relation
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CF4 Tully-Fisher peculiar .- =T

velocities

U Re-analysing the ALFALFA HI Tully-Fisher data =«

from the Cosmicflows-4 data collation
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Growth rate
measurements
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Redshift (2)

Zeff fog Reference

0.013 0.367+0.06 Lilow & Nusser (2021)
0.015 0.39+0.022 Stahl et al. (2021)
0.017 0.39+0.02 This work

0.017 0.37+0.03 This work

0.02 0.31+0.06 Davis et al. (2011)
0.02 0.401+£0.024  Carrick et al. (2015)
0.022 0.401+0.017 Boruah et al. (2021)
0.025 0.31+0.09 Branchini et al. (2012)
0.028  0.404+0.082  Qin et al. (2019)

0.03 0.428+0.048  Huterer et al. (2017)
0.035 0.338+0.027  Said et al. (2020)
0.045 0.384+0.052 Adams & Blake (2020)
0.045 0.358+£0.075  Turner et al. (2023)
0.05 0.424+0.067 Adams & Blake (2017)
0.067 0.423+0.055 Beutler et al. (2012)
0.15 0.49+0.15 Howlett et al. (2016)
0.18 0.36+0.09 Blake et al. (2013)
0.25 0.35+0.06 Samushia et al. (2012)
0.37 0.46x0.04 Samushia et al. (2012)
0.38 0.497+0.039  Alam et al. (2017)

04 0.413+0.08  Blake et al. (2012)
0.51 0.458+0.035  Alamet al. (2017)

0.57 0.419+0.044  Beutler et al. (2014)
0.6 0.55+0.12 Pezzotta et al. (2017)
0.61 0.436+0.034  Alam et al. (2017)

0.8 0.437+£0.072  Blake et al. (2012)
0.86 0.4+0.11 Pezzotta et al. (2017)




Improved Tully-Fisher H,
estimate

We fit a peculiar velocity model

38
jointly with the TF relation and

calibrate using galaxies with 36

absolute distance estimates to —_

obtain EM

a fully self-consistent H, estimate .

For Cosmicflows-4, the uncertainties 30l 75

from fitting the TF relation are only - H, = 73.3 = 2.1 (stat) = 3.3 (sys)
0.2 km/s/Mpc 28 km/s/Mpc

Available absolute distance
calibrators yield H, = 73.3 = 2.1

(stat) £ 3.5 (sys) km/s/Mpc

The statistical uncertainty is
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WALLABY and 4HS z+v surveys




WALLABY z+v-
surve

O WALLABY will measure HI Tully-
Fisher peculiar velocities for

~50,000 galaxies
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4HS-PV: the 4HS peculiar
velocity survey

Q 4MOST Hemisphere Survey (4HS-PV) will measure peculiar velocities
for ~500,000 galaxies at z<0.12 over 20,000 deg? in the south over

5 years (2024-2029) | S
0 Distances and PVs will be T T | @ 5055 P Howlett 120 - 34,059
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Bulk flows as a
function of scale
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Forecast constraints on growth
rate

Q WALLABY (HI TF survey) and 4HS-PV (optlcal FP survey) will measure >500,000
peculiar velocities in the nearby sc
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Q Peculiar velocities are very
subject to systematic errors, so
independent measurements
using different methods on
disjoint samples in the same
volume provide critical checks
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