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Overview
● Introduction

● Method 

● Results
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H0 from dark standard sirens

● Hubble tension between early 
universe and late universe based 
measurements.

● cz = H
0

d
● GWs provide independent 

measurement of distance.
● Galaxy surveys provide 

independent measurement of 
redshift. 
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EM systematic effects

● There are multiple studies of impact of GW side 
systematic effects on H

0
 measurement.

● Unknown population of GW sources is the dominating 
source of uncertainty.

● However with deeper EM surveys and increased number 
of GW detections, uncertainties coming from the galaxy 
catalogue sector are going to become more important.
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Modified Lorentzian function

● Most galaxies in catalogues have only photometric redshift 

measured.

● Photometric redshift is obtained via machine learning 

without reliable uncertainty.

● Modified Lorentzian function is a better approximation of 

the redshift uncertainty distribution.

● To develop the model we use calibration sample containing 

galaxies with both spectroscopic and photometric redshift 

measured. 
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Impact on the result (WISC)
● We use the public version of gwcosmo and 45 

events from O3 with settings analogous to the 

original study. 

● We change the redshift uncertainty model and 

we use WISC catalogue.

● The effect of different error profiles is within the 

current uncertainty margin. 

● However the impact grows with number of 
galaxies in a catalogue, with sources from higher 

distances and with number of events.

● We will address this impact in a future MDC 

study.
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Impact on redshift distribution

● Plot of the redshift distribution in a mock 

catalogue with a WISC-like model of 

modified Lorentzian uncertainties.

● Redshift uncertainties impact the 

distribution of redshift in catalogues. 

● Uncertainties increase with redshift.

● The mean of the distribution shifts to lower 

values.  
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Coming soon

● galaxy luminosity uncertainty
● uncertainty in Schechter 

function parameters
● interdependence of redshift 

uncertainty and galaxy 
luminosity

● relationship between galaxy 
colour and redshift uncertainty
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Model (WISC)
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Individual events

● All events contribute to the shift.

●  ‘Out of catalogue’ part is the same for each 

uncertainty model while it should change with 
a model.
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