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SBF Models at 3 distances 
(Greco, van Dokkum, Danieli, Carlsten, Conry 2021, ApJ) 

Simulated ground-based data, Rubin/LSST-like 0.6” seeing.
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S/N

P(k) = P0 E(k) + P1 
m = −2.5log(P0 − Pr) + mzpt
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A complete sample of the most massive galaxies 
(MK < –25.5 ) in all environments within ~75 Mpc; 
plus another six out to ~100 Mpc, and …
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20 hosts 
of SNe Ia.



Jensen, Blakeslee et al. 2021

Example WFC3/IR 
SBF reduction



◆Blakeslee+10

◆σ~0.06mag

◆MC+18

◆σ~0.1mag

◆σ~0.06mag

Typical WFC3/IR F110W SBF Error Budget

Source (m-M) sigma

PSF normalization 0.02 mag

Sky background 0.02 mag

External sources fit (GC+gal) 0.03 mag

Total SBF power spectrum fit 0.03 mag

(g-z) color from PanSTARRS + 
extinction uncertainty 0.03 mag

Calibration rms scatter, for 
red galaxies 0.06 mag

Total distance uncertainty 
(random)

~ 0.084 mag 
(4% in distance)

Cepheid-based zero-point uncertainty ~4.2%.

Jensen, Blakeslee et al. 2021

Jensen et al. 2015

Blakeslee et al. 2009





H0 = 73.4 ± 0.7 ± 3.1
(stat)      (sys)

Cepheid-based SBF calibration



Explored many sample cuts 
and 4 different approaches for 

the galaxy velocities. 

Generally, H0 values scatter 
within errors (Table 1), but 

caution required w/velocities…



Velocity  
treatment

SBF H0, N=60  
(JPB+ 2021)

 Maser H0, N=6 
(Pesce+ 2020)

!n
2 

 SBF / Maser

CMB frame velocities 
(group or individual), 

no corrections
73.4 73.9 0.97 / 0.60

CF3 model 
(Graziani+ 2019) 73.3 71.8 1.05 / 0.75

2M++ model  
(Carrick+ 2015) 73.8 71.8 0.89 / 0.55

Mould+ 2000 model 76.5 76.9 ~1.05 / 0.75

Cautionary note about velocities

H0 higher by ~4% using old flow model.



23 diffuse dwarfs 
studied by

Cohen, van Dokkum 
et al. 2018

23 dwarfs w/SBF;  
12 also with TRGB

Calibrating SBF 
 via TRGB?



van Dokkum et al. 2018

SBF calibration via TRGB anchored to maser galaxy

Blakeslee+ 2010

Extrapolation of Cepheid 
calibration of SBF for red galaxies 

agrees with TRGB+NGC4258 
calibration using blue dwarfs. 

But really need red galaxies for H0



(CMB frame, no model correction)

Blakeslee et al. 2021

Finally…

See Appendix of paper for details of 
TRGB-SBF calibration for giant ellipticals



P. Garnavich et al., in prep.

SBF+TRGB and 
Cepheid calibrations 
of SNeIa are quite 
complementary…

Big, dusty 
Fornax A

Work in progress…



Cepheid & SBF 
imply H0 ~ 73 

Fornax

Pinned to H0 = 70 



Khetan+ 2021

Khetan+ 2021

WFC/IR SBF 2021

P. Milne et al., in prep.

SN Ia calibration via 
Cepheids, TRGB, 
heterogenous SBF 
& WFC3/IR SBF

Work in 
progress…



Towards < 2% H0 from SBF…

Replace the current Cepheid 
calibration with Gaia parallax  
distances to calibrate TRGB.

Measure TRGB and SBF 
distances to common set 
of ~15 giant ellipticals 
with JWST or HST.

With JWST, extend 
current limit from 
100 to ~200 Mpc.

Geometric 
anchor

Calibrate 
SBF

Measure 
H0

In parallel, use realistic galaxy models to predict SBF zero points.


