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Fig. 2 
Normalized NF RHF for planes of different 

materials (HDSi vs X) 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Large number of occupied channels (modes) 
• High q-value modes  

Lorentz model  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 5 

Normalized NF RHF for planes of different 
materials (SiC vs X) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 6 
 

 

 

 

 

 

 

 

 

 

 

 

• Small number of occupied channels 
• High q-value modes  
 

On maximal near-field radiative heat transfer 

Abstract : A parametric study of near-field radiative heat flux (NF-RHF) between two plates is presented as a function of Drude and Lorentz models 
parameters. Identical and different materials plates are considered. The optimal set of parameters is determined and discussed in 
comparison with existing materials, Silicon carbide (SiC) and Heavily Doped Silicon (HDSi) in this case, and potential metamaterials.  
 

Methods : Fluctuational electrodynamics expression of NF-RHF [1] Hypotheses System 
 
 
 
 
 
 
 
 
 
 
 
 

Landauer-type expression of NF-RHF [2] Definitions 
 
 
 
 
 

Drude Model Control Parameters 
 
 
 
 

Lorentz Model 
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:  High frequency limit, 1,20

:  Plasma frequency, 10 ,10
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Conclusions 
1. Drude model allows higher 

flux values than Lorentz’s. 
2.  HDSi is more efficient than 

SiC to reach these high 
values. 

3. Maximal NF RHF values are 
obtained for identical 
media.  

4. Exchanged NF RHF is more 
sensitive to the planes 
properties discrepancies 
for Lorentz model than for 
Drude’s. 

5. The efficiency of Drude 
model can be explained by 
a mesoscopic description 
of NF RHT : this model 
allows the use of more 
transfer channels. 

6. NF RHF can be further 
increased by using non-
local meta-materials 
maximizing the number of 
transfer channels [4]. 

Cutoff wavevector : q 3 /c 

Cutoff wavevector : q 3 /c 


