


General picture  



2. Ultraviolet, Optical, and Near-infrared Data    

photosphere starts receding 



3. Kilonova model 

      Ingredients: 

• Radioactive heating: b decay of an assembly of neutron-rich nuclei 

 

 

 

 

 

 

• Heating efficiency:  𝜀𝑡ℎ(𝑡):  10-30% at 10 days,  a few percent at one month 

• Diffusion time scale in the expanding envelope 
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                  𝜆 = (𝜅𝜚)−1     mean free path  ;  free expansion: 𝑅 = 𝑣𝑒𝑥𝑝𝑡 

𝐿𝑖𝑛 𝑡 ∝ 𝑡−𝛼 with  a ~ 1.3 
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Thermal equation for the expanding envelope (simplified): 
 

                                                                      with  

leads to 

 

 luminosity from  radioactivity convolved with diffusion in the expanding envelope 

From the  bolometric luminosity to the luminosity in a spectral band:  

 blackbody spectrum assumed at temperature:  

       𝑇𝑝ℎ𝑜𝑡 𝑡 = max 
𝐿𝑏𝑜𝑙(𝑡)

4𝜋𝜎𝑣𝑒𝑥𝑝𝑡2
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 , 𝑇𝑐            (4)          

         𝑅𝑝ℎ𝑜𝑡 𝑡 = 𝑣𝑒𝑥𝑝𝑡   𝑇𝑝ℎ𝑜𝑡 > 𝑇𝑐    ;     𝑅𝑝ℎ𝑜𝑡 𝑡 =
𝐿𝑏𝑜𝑙(𝑡)
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    𝑇𝑝ℎ𝑜𝑡 = 𝑇𝑐   

                                                                         photosphere recedes in lagrangian coordinates   
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4. Results of the kilonova models 

     Fitting the multi-wavelength data to find  M , vexp , (k) , Tc     

     no single component solution: best solution with a three component model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Also results for the color evolution (Fig.3) 

 
      

 

 

 

 

 

 

  

Black: 3-Comp 
Orange: 2-Comp 
Green: Asym. 3-Comp Fits with the 3-Component model 

Fig.5 
Fig.4 



5. Discussion and implications 

• 3-component (spherical) model fits the data well:  

       M: 0.078 M      (0.02 + 0.047 + 0.011) ; v/c:  (0.266 – 0. 152 – 0.137) 

• blue ejecta: proton-rich, mostly polar, from a short-lived neutron star 

• red/purple ejecta: tidal tails (during coalescence)/outflow from the disk 

• asymmetric  models (should be preferred) : smaller ejected mass  0.042M      

• ejected masses consistent r-process elements being formed in mergers  

      merger rate: 1500 Gpc-3 yr-1 ; density of MW-like galaxies: 107 Gpc-3  

       merger rate/galaxy:  1. 5 10-4  yr-1 

      estimated production rate of r-process elements : a few 10-7 M    yr-1/galaxy 

       requires a few 10-3 M    of r-process elements/merger 
           compatible with the results for the kilonova in the August 17 event. 
   



6. Conclusions 


