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            Abstract
Of the 342 planets so far discovered1 orbiting other stars, 58 ‘transit’ the stellar disk, meaning that they can be detected through a periodic decrease in the flux of starlight2. The light from the star passes through the atmosphere of the planet, and in a few cases the basic atmospheric composition of the planet can be estimated3,4,5. As we get closer to finding analogues of Earth6,7,8, an important consideration for the characterization of extrasolar planetary atmospheres is what the transmission spectrum of our planet looks like. Here we report the optical and near-infrared transmission spectrum of the Earth, obtained during a lunar eclipse. Some biologically relevant atmospheric features that are weak in the reflection spectrum9 (such as ozone, molecular oxygen, water, carbon dioxide and methane) are much stronger in the transmission spectrum, and indeed stronger than predicted by modelling10,11. We also find the ‘fingerprints’ of the Earth’s ionosphere and of the major atmospheric constituent, molecular nitrogen (N2), which are missing in the reflection spectrum.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Earth’s visible and near-infrared transmission and reflection spectra.
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        Editorial Summary
Earth seen in a new light
Part of the little we know about the atmospheres of extrasolar planets is gleaned from spectra obtained from starlight that has passed through the planetary atmosphere as it transits the stellar disk. As planet-finding techniques improve, the point where analogues of Earth are likely to be found is approaching. So what are we looking for? A good starting point for comparisons would be a transmission spectrum of our own planet. Now we have one, based on the characterization of sunlight reflected from the Moon towards the Earth during a lunar eclipse, a scenario that resembles the observing geometry of a planetary transit. This indirect method produces an optical and near-infrared transmission spectrum of the Earth. Some biologically relevant atmospheric features that are weak in reflected spectra are much stronger in the transmission spectrum, and stronger than predicted by modelling.
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