
 

      
      

 
        
      

     

 
 

  
 

 
 

    
   

      
    

    
  

 

 
  

 

 
 

  

Simulated HWO reflected light retrievals to rule out waterworld O2 biosignature 
false positives by detecting land 
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O2 as a false-positive for HWO 
Abiotic O2 can be generated on habitable zone 
planets around F/G/K stars, resulting in ‘false-
positive’ biosignatures, one example being 
waterworlds1. 

Method 
We investigate the HWO 
telescope capabilities needed 
to detect land by using rfast2 
to simulate reflected light 
retrievals of Earth-like and 
waterworld planets. 
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Waterworlds 
Waterworlds are the evolutionary outcome of planets 
with initial water inventories > ~50 Earth oceans1. 
The large ocean pressure removes oxygen sinks and 
O2 builds up via diffusion-limited escape of H1. 

Waterworld false positives would be excluded by 
the detection of exposed land features 

Land surfaces Water surfaces 

Conclusions 
Land has been detected with high 
confidence. 
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