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            Abstract
High-energy cosmic-ray electrons and positrons (CREs), which lose energy quickly during their propagation, provide a probe of Galactic high-energy processes1,2,3,4,5,6,7 and may enable the observation of phenomena such as dark-matter particle annihilation or decay8,9,10. The CRE spectrum has been measured directly up to approximately 2 teraelectronvolts in previous balloon- or space-borne experiments11,12,13,14,15,16, and indirectly up to approximately 5 teraelectronvolts using ground-based Cherenkov γ-ray telescope arrays17,18. Evidence for a spectral break in the teraelectronvolt energy range has been provided by indirect measurements17,18, although the results were qualified by sizeable systematic uncertainties. Here we report a direct measurement of CREs in the energy range 25 gigaelectronvolts to 4.6 teraelectronvolts by the Dark Matter Particle Explorer (DAMPE)19 with unprecedentedly high energy resolution and low background. The largest part of the spectrum can be well fitted by a ‘smoothly broken power-law’ model rather than a single power-law model. The direct detection of a spectral break at about 0.9 teraelectronvolts confirms the evidence found by previous indirect measurements17,18, clarifies the behaviour of the CRE spectrum at energies above 1 teraelectronvolt and sheds light on the physical origin of the sub-teraelectronvolt CREs.




            
                
                    

    
        
            
                
                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
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 / 30 days
cancel any time

Learn more


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: Discrimination between electrons and protons in the BGO instrument of DAMPE.[image: ]


Figure 2: The CRE spectrum (multiplied by E3) measured by DAMPE.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Comparison of the flight data and the Monte Carlo simulations of the ζ distributions.
All events have deposited energies between 500 GeV and 1 TeV in the BGO calorimeter. The error bars (±1σ) represent statistical uncertainties. As for the Monte Carlo (MC) simulation data, the black, green and red histograms represent the electrons, the protons and their sum, respectively.


Extended Data Figure 2 Ratios of the ζ values calculated from the P- and N-side readout data.
The events have deposited energies between 500 GeV and 1 TeV in the BGO calorimeter. The error bars (±1σ) represent statistical uncertainties. The red line represents a Gaussian fit to the data points. The mean of the ratios is 1.015 ± 0.002 and σ is 0.110 ± 0.005.


Extended Data Figure 3 Ratios of the energies reconstructed with the P- and N-side readout data.
All events have deposited energies between 500 GeV and 1 TeV in the BGO calorimeter. The error bars (±1σ) represent statistical uncertainties. The red line represents a Gaussian fit to the data, with a mean of 1.005 ± 0.005 and a σ of 0.016 ± 0.001.


Extended Data Figure 4 Comparison of two spectral models for the DAMPE CRE spectrum.
The dashed and solid lines show the best-fitting results of the single power-law and smoothly broken power-law models, respectively.
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