
Numerical Evaluation of Debye Function 
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Algorithm:	
	

A. Given	x,	determine	D	according	to:	
• x=0;	D=1;	
• 0 < # ≤ 0.1;	! = 1 − 0.375 ∗ # + #R ∗ (0.05 − 5.952380953 × 10.W ∗ #R)	;	

• 0.1 < # ≤ 7.25;	! = 	
XY(0.0ZW[/\&∗'.W.W&R]^R)∗'_^].0\\RW`∗'.^00.[0^\a∗'_&Z]&.[&R

XY('_/]./R/WZ/)∗'_/W&./]]&&\`∗'_[^R.00/Ra∗'_&Z]&.[&R
;	

• # > 7.25;	D	is	determined	as	follows:	
	

Obtain	the	integer	N	from:	
N=25.0/x;	
	
Determine	D(x)	from	the	following	loop:	
D=0;	
D2=1;	
	
If	# ≤ 25,	do	the	loop	from	1	to	the	truncated	integer	value	of	N	
	
	 For	i=1:N	 where	i	is	a	counter	in	all	formulae	below	
	 !2 = !2 ∗ n.';	 	

#3 = o ∗ #;	

! = ! + !2 ∗
6 + #3 ∗ X6 + #3 ∗ Y6 + #3 ∗ (3 + #3)`a

oW
	

	
end	loop	

	
	 After	the	loop,	calculate	the	final	D	value	by:	
	

! = 3 ∗
6.493939402− !

#&
	

	
If	# > 25,	skip	the	loop	and	obtain	D	by	the	final	equation	given	directly	above.	

	
	
The	figure	below	compares	the	calculated	values	with	reference	values.	Differences	are	
<10-6.	See	below	for	old	FORTRAN	subroutine	and	MATLAB	function.	



 
Fig. 1 D (x) versus x up to 10. Dash line is the calculation and diamond symbols are 
from reference table. 
 
 
Reference: J. W. Swegle, Sandia report, SAN89-1443 UC-404, 1989. 
 
(Jue Wang,  Apr. 2012) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1.  

x D(x) 
Calculated 

D(x) 
 Table 

0.0 1.000000 1.000000 
0.1 0.963000 0.963000 
0.2 0.926999 0.926999 
0.3 0.891995 0.891995 
0.4 0.857985 0.857985 
0.5 0.824963 0.824963 
0.6 0.792924 0.792924 
0.7 0.761859 0.761859 
0.8 0.731759 0.731759 
0.9 0.702615 0.702615 
1.0 0.674416 0.674416 
1.1 0.647148 0.647148 
1.2 0.620798 0.620798 
1.3 0.595351 0.595351 
1.4 0.570793 0.570793 
1.5 0.547106  
1.6 0.524274 0.524275 
1.7 0.502279  
1.8 0.481102 0.481103 
1.9 0.460725  
2.0 0.441128 0.441129 
2.1 0.422290  
2.2 0.404193 0.404194 
2.3 0.386815  
2.4 0.370136 0.370137 
2.5 0.354135  
2.6 0.338792 0.338793 
2.7 0.324085  
2.8 0.309994 0.309995 
2.9 0.296499  
3.0 0.283579 0.283580 
3.1 0.271214  
3.2 0.259384 0.259385 
3.3 0.248070  
3.4 0.237252 0.237252 
3.5 0.226911  
3.6 0.217029 0.217030 
3.7 0.207588  
3.8 0.198571 0.198571 



3.9 0.189959  
4.0 0.181737 0.181737 
4.1 0.173888  
4.2 0.166396 0.166396 
4.3 0.159246  
4.4 0.152424 0.152424 
4.5 0.145914  
4.6 0.139704 0.139704 
4.7 0.133780  
4.8 0.128129 0.128129 
4.9 0.122738  
5.0 0.117597 0.117597 
5.1 0.112693  
5.2 0.108015  
5.3 0.103554  
5.4 0.099299  
5.5 0.095240 0.095241 
5.6 0.091368  
5.7 0.087675  
5.8 0.084151  
5.9 0.080789  
6.0 0.077581 0.077581 
6.1 0.074519  
6.2 0.071597  
6.3 0.068808  
6.4 0.066146  
6.5 0.063604 0.063604 
6.6 0.061177  
6.7 0.058858  
6.8 0.056644  
6.9 0.054528  
7.0 0.052506 0.052506 
7.1 0.050573  
7.2 0.048726  
7.3 0.046960  
7.4 0.045271  
7.5 0.043655 0.043655 
7.6 0.042109  
7.7 0.040630  
7.8 0.039214  
7.9 0.037858  



8.0 0.036560 0.036560 
8.1 0.035317  
8.2 0.034126  
8.3 0.032984  
8.4 0.031890  
8.5 0.030840 0.030840 
8.6 0.029834  
8.7 0.028869  
8.8 0.027942  
8.9 0.027053  
9.0 0.026200 0.026200 
9.1 0.025380  
9.2 0.024593  
9.3 0.023837  
9.4 0.023110  
9.5 0.022411 0.022411 
9.6 0.021739  
9.7 0.021092  
9.8 0.020470  
9.9 0.019872  
10.0 0.019296 0.019296 

 



 






