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Multiple-ion effects in thermal conduction and mix 
were studied using the Chapman–Enskog method

TC8309

•	 The dependence of neutron and proton yields in D3He implosions 
on the D2 fraction1 cannot be explained with hydrosimulation 
using single-ion transport models.

•	 The multi-ion effects modify ion thermal conduction and lead  
to species diffusion due to gradients in hydro profiles.

•	 Results of the model indicate that the modification of ion 
conduction due to multiple-species effects is small. 

•	 The diffusion mechanism produces trends consistent  
with the experimental data for D fraction larger than 50%.

1J. R. Rygg et al., Phys. Plasmas 13, 052702 (2006).

Summary
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The single-ion model deviates from the experiment 
measurement of neutron and proton yields

TC8310

Motivation
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The Chapman–Enskog method is used to derive 
transport coefficients
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The Chapman–Enskog method is used to derive 
transport coefficients
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Ion heat flux and diffusion velocity depend  
on ion temperature and pressure gradient
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The modifications due to multi-ion conduction  
to the hydro profile are small
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Only the modifications to the thermal conduction are included.
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The difference in diffusion velocity leads 
to the particle redistribution

TC8314

0

u u

u m n um n

He

D D D He He He

D !d d

d d+ =

Redistributed density is used only 
to calculate the reaction rate.



The trend predicted by the diffusion mechanism  
is consistent with the experiment for large D fraction
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Multiple-ion effects in thermal conduction and mix 
were studied using the Chapman–Enskog method

TC8309

Summary/Conclusions

•	 The dependence of neutron and proton yields in D3He implosions 
on the D2 fraction1 cannot be explained with hydrosimulation 
using single-ion transport models.

•	 The multi-ion effects modify ion thermal conduction and lead  
to species diffusion due to gradients in hydro profiles.

•	 Results of the model indicate that the modification of ion 
conduction due to multiple-species effects is small. 

•	 The diffusion mechanism produces trends consistent  
with the experimental data for D fraction larger than 50%.

1J. R. Rygg et al., Phys. Plasmas 13, 052702 (2006).


