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The H0 world cup
https://plancksatellite.org.uk/science/ and https://science.nasa.gov/mission/webb/multimedia/images/#first-images
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(p = 0.00000000013%)

In CDM:Λ
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Cosmic calibrator tension

Crisis

Idea by Poulin+2407.18292
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Trying to change rs 
provokes the beast !
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Models



  Nils Schöneberg nils.science@gmail.com

68 72 76 80

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
PEDE

Yang et al. (2021), Planck 2018; Data A+R19
Pan et al. (2020), Planck 2015; Data B

Li et al. (2019), Data C
GEDE

Li et al. (2020), Planck 2018
MEDE

Benaoum et al. (2020), Planck 2018+BAO
VM

Di Valentino et al. (2020), Planck 2018; Data D
Di Valentino et al. (2018), Planck 2015

VM (+neutrinos)
Di Valentino et al. (2021), Planck 2018; Data D

VM VEV
Di Valentino et al. (2020), Planck 2018; Data D

Di Valentino et al. (2018), Planck 2015
VM VEV (+neutrinos)

Di Valentino et al. (2021), Planck 2018; Data D

 Data A = Planck 2018+CMB lensing+BAO+Pantheon+DES 
 Data B = Planck 2015+BAO 
 Data C = Planck 2015 distance priors+BAO+Pantheon+Ly-  
 Data D = Planck 2018+BAO+R19

H0
[km s 1 Mpc 1]

68 72 76

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
Anharmonic Oscillations

Poulin et al. (2019), Data A+R18
Ultra Light Axions

Hill et al. (2020), Planck 2018; Data B+R19
Ivanov et al. (2020), Data C

D'Amico et al. (2020), Data B+FS
Chudaykin et al. (2020), Data D

Smith et al. (2020), Data A+R19 (n=3)
Smith et al. (2020), Data A+R19 (n=free)

Power Law Potential
Chudaykin et al. (2020), Data D+S8+R19

Rock 'n' Roll
D'Amico et al. (2020), Data B

Agrawal et al. (2019), Data E+R18
Early Dark Energy

Murgia et al. (2020), Planck 2018; Data F
New Early Dark Energy

Niedermann et al. (2020), Data B+R19
Anti de Sitter phase

Ye et al. (2020), Data B+R19
Acoustic Dark Energy

Lin et al. (2020), Data B+ACT
Yin et al. (2020), Data B+R19
Lin et al. (2019), Data A+R19

EDE in attractors
Braglia et al. (2020), Data B+R19

 Data A = Planck 2015+CMB lensing+BAO+Pantheon 
 Data B = Planck 2018+CMB lensing+BAO+Pantheon 
 Data C = Planck 2018+CMB lensing+BOSS DR12 
 Data D = Planck 2018 TT+SPTPol+SPT lensing 
 Data E = Planck 2015 pol+BAO+Pantheon 
 Data F = Planck 2018+CMB lensing+BAO+Pantheon+FS+R19

H0
[km s 1 Mpc 1]

65 70 75 80 85

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
CMB independent

Bonilla et al. (2020), Data A
wCDM

Aghanim et al. (2020), Planck 2018 (95%); Data B
CPL parametrization

Aghanim et al. (2020), Planck 2018 (95%); Data B
wCDM+ s + Neff + m  + AL

Di Valentino et al. (2020), Planck 2018; Data C
JBP parametrization

Yang et al. (2021), Planck 2018; Data C
BA parametrization

Yang et al. (2021), Planck 2018; Data C
One parameter parametrization (model i)

Yang et al. (2019), Planck 2015; Data D+JLA
One parameter parametrization (model iv)

Yang et al. (2019), Planck 2015; Data D+JLA
Metastable dark energy

Yang et al. (2020), Planck 2018; Data C+DES+R19
Phantom Crossing

Di Valentino et al. (2020), Data C
Late Dark Energy Transition

Benevento et al. (2020), Data E+R19
Running vacuum model

Sola et al. (2021), Data B+DES+RSD+CC+H0 prior
Sola et al. (2017), Data F+R16

Bulk viscous models
da Silva et al. (2020), Data G

Yang et al. (2019), Planck 2015+Pantheon
Holographic Dark Energy
Colgain et al. (2021), Data B

Dai et al. (2020), Data C+R19
Guo et al. (2018), Data F+JLA+R16

Holographic Dark Energy (+neutrinos)
Guo et al. (2018), Data F+JLA+R16

Tsallis Holographic Dark Energy
da Silva et al. (2020), Data G

Swampland Conjectures
Agrawal et al. (2019), Data H+R19

Late time transitions in the quintessence field
Di Valentino et al. (2019), Planck 2015
Phantom Braneworld Dark Energy
Alam et al. (2016), Data D+Union 2.1

 Data A = BAO+Pantheon+CC+H0LiCOW 
 Data B = Planck 2018+BAO+Pantheon 
 Data C = Planck 2018+BAO 
 Data D = Planck 2015+BAO 
 Data E = Planck 2018+CMB lensing+BAO+Pantheon 
 Data F = Planck 2015+CMB lensing+BAO 
 Data G = Planck 2018 distance priors+BAO+Pantheon+BBN+CC 
 Data H = Planck 2015+CMB lensing+BAO+Pantheon

H0
[km s 1 Mpc 1]

64 68 72 76

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
DM Photon Coupling

Yadav (2019), Planck 2015 +BAO
Kumar et al. (2018), Data A

DM Baryon Coupling
Becker et al. (2020), Data B

DE Baryon Coupling
Jimenez et al. (2020), Data C

Self interacting neutrinos
Forastieri et al. (2019), Planck 2015

Lancaster et al. (2017), Planck 2015; Data D
Self interacting neutrinos (strongly)

Roy Choudhury et al. (2020), Planck 2018 (95%); Data E (95%)
Das et al. (2020), Planck 2018; Data F

Kreisch et al. (2020), Planck 2015
Self interacting neutrinos (moderate)

Roy Choudhury et al. (2020), Planck 2018 (95%); Data E (95%)
Das et al. (2020), Planck 2018; Data F

Kreisch et al. (2020), Planck 2015
Self interacting sterile neutrino

Archidiacono et al. (2020), Planck 2018; Data F
Dark Neutrino Interactions

Ghosh et al. (2019), Data G
 Data A = Planck 2015 TT+CMB lensing+BAO 
 Data B = Planck 2018+BAO 
 Data C = Planck 2018+CMB lensing+BAO+JLA+CFHLensS+Planck SZ 
 Data D = Planck 2015+BAO+R16 
 Data E = Planck 2018+CMB lensing+BAO+Pantheon 
 Data F = Planck 2018+CMB lensing+BAO+R19 
 Data G = Planck 2015+CMB lensing+WiggleZ

H0
[km s 1 Mpc 1]

65 70 75 80

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
IVS (Q = DE)

Di Valentino et al. (2020), Planck 2018; Data A+R19
Kumar et al. (2019), Planck 2015 TT; Data B+R16

Kumar et al. (2017), Data C+JLA
IVS (Q = 3 DE)

Yang et al. (2020), Planck 2018; Data A
Coupled Scalar Field (Q = DM )

Gomez-Valent et al. (2020), Planck 2018; Data D+R19
Coupled Scalar Field [Q = r/(1 r ) DM ]

An et al. (2019), Planck 2015
IDE with constant DE EoS (Q = DE)

Di Valentino et al. (2020), Planck 2018; Data E+R19
Di Valentino et al. (2017), Planck 2015

IDE with constant DE EoS (Q = DM)
Kumar et al. (2016), Data C+JLA

IDE with constant DE EoS [Q = 3 (1 + wDE) DM]
Yang et al. (2018), Planck 2015; Data C+JLA+CC

IDE with constant DE EoS [Q = 3 (1 + wDE)( DM + DE)]
Yang et al. (2018), Planck 2015; Data C+JLA+CC

Non linear IDE with constant DE EoS
Pan et al. (2020), Planck 2018; Data A+R19
Three form IDE with constant DE EoS

Yao et al. (2020), Data A+JLA
IDE with variable DE EoS [wDE(a) = w0exp(1 a)]

Pan et al. (2019), Planck 2015; Data C
IDE with variable DE EoS [wDE(a) = w0a(1 + sin(1 a))]

Pan et al. (2019), Planck 2015; Data C
IVS with variable coupling (model A)

Yang et al. (2019), Planck 2015
IVS with variable coupling (model B)

Yang et al. (2019), Planck 2015
IDE with variable coupling (model A)

Yang et al. (2020), Planck 2018; Data A (95%)
IDE with variable coupling (model B)

Yang et al. (2020), Planck 2018 (95%); Data A (95%)
IDE with sign changing interaction

Pan et al. (2019): Data C
Anisotropic Stress in IDE

Yang et al. (2019), Planck 2015; Data C+CFHLenS+R16
IDE in the Anisotropic Universe

Amirhashchi et al. (2020), Planck 2018+CC
Metastable Interacting dark energy (Q = DE)
Yang et al. (2020), Planck 2018; Data A+DES+R19

Interaction in Quantum Field Cosmology
Gao et al. (2021), Data F

 Data A = Planck 2018++BAO 
 Data B = Planck 2015 TT+KiDS 
 Data C = Planck 2015+BAO 
 Data D = Planck 2018+BAO+Pantheon+CC+H0LiCOW 
 Data E = Planck 2018+CMB lensing+BAO+Pantheon 
 Data F = Planck 2018 distance priors+BAO+Pantheon

H0
[km s 1 Mpc 1]

65 70 75 80

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
Generalized Chaplygin gas model

Yang et al. (2018), Planck 2015
A new unified model

Yang et al. (2018), Planck 2015
(t)CDM

Benetti et al. (2021), Data A+CMB lensing+JLA+BBN
Benetti et al. (2019), Planck 2015 TT+JLA+BBN+R19

f(R) gravity
Wang (2020), Planck 2018+CMB lensing; Data B

f(T) gravity (exponential)
Wang et al. (2020), Planck 2018

Hashim et al. (2020), BAO+Pantheon+BBN+R20
Hashim et al. (2020), Planck 2018; data C

f(T) gravity (power law)
Wang et al. (2020), Planck 2018

Nunes (2018), Planck 2015+BAO
f(T, B) gravity (power law)

Escamilla-Rivera et al. (2020), BAO+Pantheon+CC
f(T, B) gravity (mixed power law)

Escamilla-Rivera et al. (2020), BAO+Pantheon+CC
Brans Dicke CDM

Sola et al. (2020), Data D
Sola et al. (2019), Data E+R19

Scalar tensor theories of gravity (IG)
Ballardini et al. (2020), Planck 2018+CMB lensing; Data F

Rossi et al. (2019), Planck 2015 TT+CMB lensing+BAO
Scalar tensor theories of gravity (conformal coupling)

Ballardini et al. (2020), Planck 2018+CMB lensing; Data F
Rossi et al. (2019), Planck 2015 TT+CMB lensing+BAO

Scalar tensor gravity with varied GN
Ballesteros et al. (2020), Planck 2018+BAO

Early modified gravity
Abadi et al (2021), Planck 2018

Braglia et al. (2021), Data A+BAO+Pantheon+FS+H0LiCOW
Uber gravity

Moshafi et al. (2020), Planck 2018; Data A+CMB lensing
Khosravi et al. (2019), Planck 2015 TT+BAO+R16

Galileon gravity
Heisenberg et al. (2020), Data A+BAO+Pantheon
Zumalacarregui et al. (2020), Planck 2018+BAO

Frusciante et al. (2020), Planck 2015 TT (95%); Data G
Peirone et al. (2019), Planck 2015 TT (95%); Data G (95%)

Renk et al. (2017), Planck 2015 TT+CMB lensing+BAO
Nonlocal gravity

Belgacem et al. (2020), Planck 2018+BAO+Pantheon
Belgacem et al. (2018), Planck 2015+BAO+JLA

Unimodular gravity
Linares Cedeno et al. (2020), Data H+R19

VCDM
De Felice et al. (2020), Planck 2018+BAO+Pantheon

 Data A = Planck 2018+R19 
 Data B = Planck 2018+CMB lensing+BAO+Pantheon+RSD+CC 
 Data C = Planck 2018+CMB lensing+BAO 
 Data D = Planck 2018+BAO+Pantheon+CC+RSD+H0 (Reid +) 
 Data E = Planck 2015+CMB lensing+BAO+RSD+KiDS-450 
 Data F = Planck 2018+CMB lensing+BAO+R19 
 Data G = Planck 2015 TT+BAO+JLA+RSD 
 Data H = Planck 2018 distance priors+Pantheon+H0LiCOW

H0
[km s 1 Mpc 1]

64 67 70 73 76

CDM
Aghanim et al. (2020), Planck 2018: H0 = 67.27 ± 0.60

Ade et al. (2016), Planck 2015: H0 = 67.27 ± 0.66
CDM + Neff

Aghanim et al. (2020), Planck 2018; Data A
Ade et al. (2016), Planck 2015

Sterile neutrinos
Carneiro et al. (2019), Data B+R16

Neutrino Asymmetries
Barenboim et al. (2017), Planck 2015+BKP

Thermal Axions
D'Eramo et al. (2018), Data C (95%)

Decaying dark matter
Blinov et al. (2020), Planck 2018+CMB lensing; Data D

Pandey et al. (2020), Planck 2015+R18
Decaying dark matter (long lived)

Nygaard et al. (2020), Planck 2018 (95%); Data C (95%)
Xiao et al. (2020), Data E

Decaying dark matter (short lived)
Nygaard et al. (2020), Planck 2018 (95%); Data C (95%)

Xiao et al. (2020), Data E
Self interacting Dark Matter (long lived)

Hryczuk et al. (2020), Data F
Self interacting Dark Matter (short lived)

Hryczuk et al. (2020), Data F
Two body dark matter decays

Clark et al. (2020), Planck 2018+CMB lensing (95%)
Vattis et al. (2019), Data G+R18

Neutrino DM interaction
Di Valentino et al. (2018), Planck 2015

Neutrino Majoron interaction
Escudero et al. (2020), Data D
Interacting Dark Radiation

Blinov et al. (2020), Planck 2018+CMB lensing; Data D
DM Dark Radiation coupling

Becker et al. (2020), Data C
Archidiacono et al. (2019), Data E

Decaying Ultralight Scalar
Gonzalez et al. (2020), Data A+R19

Primordial Black Holes
Nesseris et al. (2020), Planck 2018 distance priors; Data H

 Data A = Planck 2018+CMB lensing+BAO+Pantheon 
 Data B = Planck 2015 distance priors+BAO+Pantheon+BBN 
 Data C = Planck 2018+BAO 
 Data D = Planck 2018+CMB lensing+BAO+R19 
 Data E = Planck 2015+BAO 
 Data F = Planck 2018+CMB lensing+BAO+galaxy cluster counts+R19 
 Data G = Planck 2015+CMB lensing+BAO 
 Data H = Planck 2018 distance priors+BAO+Pantheon+H(z) 

H0
[km s 1 Mpc 1]

65 70 75 80

CDM
Aghanim et al. (2020), Planck 2018

Ade et al. (2016), Planck 2015
IVS (Q = DE)

Di Valentino et al. (2020), Planck 2018; Data A+R19
Kumar et al. (2019), Planck 2015 TT; Data B+R16

Kumar et al. (2017), Data C+JLA
IVS (Q = 3 DE)

Yang et al. (2020), Planck 2018; Data A
Coupled Scalar Field (Q = DM )

Gomez-Valent et al. (2020), Planck 2018; Data D+R19
Coupled Scalar Field [Q = r/(1 r ) DM ]

An et al. (2019), Planck 2015
IDE with constant DE EoS (Q = DE)

Di Valentino et al. (2020), Planck 2018; Data E+R19
Di Valentino et al. (2017), Planck 2015

IDE with constant DE EoS (Q = DM)
Kumar et al. (2016), Data C+JLA

IDE with constant DE EoS [Q = 3 (1 + wDE) DM]
Yang et al. (2018), Planck 2015; Data C+JLA+CC

IDE with constant DE EoS [Q = 3 (1 + wDE)( DM + DE)]
Yang et al. (2018), Planck 2015; Data C+JLA+CC

Non linear IDE with constant DE EoS
Pan et al. (2020), Planck 2018; Data A+R19
Three form IDE with constant DE EoS

Yao et al. (2020), Data A+JLA
IDE with variable DE EoS [wDE(a) = w0exp(1 a)]

Pan et al. (2019), Planck 2015; Data C
IDE with variable DE EoS [wDE(a) = w0a(1 + sin(1 a))]

Pan et al. (2019), Planck 2015; Data C
IVS with variable coupling (model A)

Yang et al. (2019), Planck 2015
IVS with variable coupling (model B)

Yang et al. (2019), Planck 2015
IDE with variable coupling (model A)

Yang et al. (2020), Planck 2018; Data A (95%)
IDE with variable coupling (model B)

Yang et al. (2020), Planck 2018 (95%); Data A (95%)
IDE with sign changing interaction

Pan et al. (2019): Data C
Anisotropic Stress in IDE

Yang et al. (2019), Planck 2015; Data C+CFHLenS+R16
IDE in the Anisotropic Universe

Amirhashchi et al. (2020), Planck 2018+CC
Metastable Interacting dark energy (Q = DE)
Yang et al. (2020), Planck 2018; Data A+DES+R19

Interaction in Quantum Field Cosmology
Gao et al. (2021), Data F

 Data A = Planck 2018++BAO 
 Data B = Planck 2015 TT+KiDS 
 Data C = Planck 2015+BAO 
 Data D = Planck 2018+BAO+Pantheon+CC+H0LiCOW 
 Data E = Planck 2018+CMB lensing+BAO+Pantheon 
 Data F = Planck 2018 distance priors+BAO+Pantheon

H0
[km s 1 Mpc 1]
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The solutions?
DiValentino+2103.01183
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Restore distance

Group L (unlikely)

Increase Hubble
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Models

Increase Hubble

Change calibrator

Group L (unlikely)

Restore distance
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Modified recombination (group M)
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Models

Modified recombination (group M)

Radiation solutions (group R)
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Models

Modified recombination (group M)

Radiation solutions (group R)

Other early H(z) solutions (group E)
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Models

Group M: Mod. recombination

● Fundamental constants →

Talk on next Monday  about group 
M solutions!
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Group M: Mod. recombination

● Fundamental constants →

● Primordial magnetic fields →  
2307.05475
2312.11448
2404.03655
2506.16517
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Models

Group M: Mod. recombination

● Fundamental constants →

● Primordial magnetic fields →  
2307.05475
2312.11448
2404.03655
2506.16517

● Free-form reconstruction
    2404.05715, 2411.16678
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Models

Group R: Radiation

● Free-streaming
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● Free-streaming → shear, ν drag, BBN
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●  Self-interacting
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Group R: Radiation

● Free-streaming 

●  Self-interacting

●  Wess-Zumino
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Models

Group R: Radiation

● Free-streaming → shear, ν drag, BBN

●  Self-interacting → large L suppress, BBN

●  Wess-Zumino → some large L, BBN
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Models

Group E: Early

● Axion early dark energy → fine-tuning, 
Lagrangian

EDE
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Models

Group E: Early

Axion early dark energy → fine-tuning, 
Lagrangian

● Cold New Early Dark Energy → fine-tuning

EDE

NEDE
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Models

Group E: Early

● Axion early dark energy → fine-tuning, 
Lagrangian

● Cold New Early Dark Energy → fine-tuning

● Early Modified gravity → fine-tuning
EMG (+RnR)Models
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Models

Group L: Late

● Sign-switching cosm. constant

●  Dark Matter Dark Energy interactions

●  Removing EE reionization constraints
Allali+2503.05691
Sailer+2504.16932
Jhaveri+2504.21813
Allali+2509.09678
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Results
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Tension reduction
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Results

Goodness of fit

vs

Tension reduction

How well does the model 
          fit joint CMB + ...  and SH0ES data?

How well does the model 
           reduce the tension of CMB + ... vs SH0ES data?
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Results

Goodness of fit

vs

Tension reduction

Fits well but no tension reduction → 
tension remains

Reduces tension but no good fit 
(e.g. Ωmh2 = 0.11) → excluded by data
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Results

Goodness of fit

vs

Tension reduction

Frequentist: ΔAIC, Bayesian: Bayes Factor

Frequentist: ΔDMAP , Bayesian: Δshift



nils.science@gmail.com

Results

Group M + curvature

Group E
Group R (best)

Groups M+R (rest)

Old H0 olympics (2021):
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Results

DESI DR2

ACT DR6SPT 3G D1

+ new 
variations

+ new 
models

+ free Σmν
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Group R

Group MGroup M

Group E

Group L



nils.science@gmail.com

Results

Group E

Group M

Group R (best)

Groups M+R (rest)
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Part III

Variations
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Variation

CPL dark energy

Variation

Group M Group R

Group E Group L
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Variation

Curvature : Impact only for M

Variation

Group MGroup E

Group R Group L

More on Why ? → Talk next Monday
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Variation

Running

Variation

Group MGroup E

Group R Group L
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Variation

Running

Variation Garny+2604.26541
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Variation

Running

Variation
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Variation

Running

Variation
Talk by Rodrigo Calderon
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Variation

Running

Variation

Running cancels this!
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Variation

No ACT data
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Variation

No ACT data

Variation

Group R

Group E

Group M

Group L
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Variation

No ACT data
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Variation

Small summary

Baseline: Group E > M > R > L

Ωk , CPL : Not much change

Running/noACT: 
R viable, M better

        → (E ~ M ~ R) > L
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Variation

Knockout round

Subselection of best models:

Group R:    WZDR

Group M:   Varying me

Group E:    EDE, EMG
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Variation

Knockout round
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Variation

Data variations

Plik data: weaker constraint 
(like noACT, but not as strong)
CamSpec data: No change

DES Dovekie: No change
Baryonic Feedback: No changeVariation
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Variation

Prior variations
Σmν prior:
Varying electron mass ~ E

Variation Talk on next Monday !
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Variation

Additional data (LSS)

Variation

S8 prior (DES Y6 3x2pt):
Varying electron mass overtakes all 
other models

Talk on next Monday !
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Variation

Additional data (BBN)
BBN:
Hurtful for all models → all remain around 3 sigma tension

Variation
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Part IV

Summary
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Summary

● Cosmic calibrator tension → 

We need rd to change
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● Cosmic calibrator tension → 

We need rd to change ( group L is sad )
● Ranking:

– Early dark energy solutions
– Modified Recombination solutions
– Radiation solutions
– Late solutions
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● Cosmic calibrator tension → 

We need rd to change ( group L is sad )
● Ranking:

– Early dark energy solutions
– Modified Recombination solutions
– Radiation solutions
– Late solutions
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Summary

● Dark Energy CPL ? → No impact
● Curvature? → Only for modified Recomb.
● Running ↔ NoACT? → Group R becomes 

viable, playing field leveled
● Data variations:

– plik  CMB → Slightly weaker constraints

– S8 or Σmν → Varying electron mass (Monday)

– BBN → universally bad
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If you only had that scale...
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If you only had that scale...

→ Let’s see how it’s
actually done!
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The CMB

There is a difference between CMB and local 
distance ladder derived measurements

   Planck 2018
   ΛCDM prediction
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Standard Candle
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Standard Candle

Intrinsic property
→ intrinsic brightness (M) 
(+measured flux)
→ distance inverse square law
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Issues of Standard Candles

● Calibration of M requires nearby objects of known 
distance

● Measurement of H(z ) requires faraway objects (in 
the Hubble flow, no peculiar velocities)

● Nearby objects are faint at large distance
● Faraway bright objects are uncommon in the local 

universe
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(especially at low redshift)
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● Calibration of M requires nearby objects of known 
distance

● Measurement of H(z ) requires faraway objects (in 
the Hubble flow, no peculiar velocities)

● Nearby objects are faint at large distance
● Faraway bright objects are uncommon in the local 

universe

The solution:

Build a ladder!
Calibrate bright faraway objects 

using faint nearby ones
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Cepheid vs TRGB
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Cepheid vs TRGB
Data courtesy M. Geha, 

Plot by I. Jang
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Marginal difference Cepheid vs. TRGB
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Relative importance of datasets 
(correlation with H0)
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variants
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variants
No significant change in mean value or uncertainty
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variants
Different paths through network compatible 
(except TF)
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TRGB vs Cepheids
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from host sample selection effects
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from host sample selection effects
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from calibration types (e.g. TRGB vs ALL)
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from supernovae light curve fitting
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from supernovae light curve fitting
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Differences SH0ES and CCHP

● 1 km/s/Mpc from choice of hosts
● 1km/s/Mpc from lightcurve fitter
● 1km/s/Mpc from which types of calibrators

=> 3km/s/Mpc accounted for
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