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Collisional-radiative recombination coefficient from
D. R. Bates et al, Proc of Royal Society 267, 19 (1962)

Table 2A, T=1000K
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Recombination Coefficient from D. R. Bates et al
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Radiative Recombination Only

( )32
1 2 3

dn a n a n a n
dt

= − + + ( )2 2
3 1

0 1 1

1 10 expa aa a t
n n a a

� �
= � = + −� �

� �

−2 0 2 4 6 8 10 12 14

x 10
4

0

50

100

150

200

250

300

time (nsec)

G
A

D
C

G
0
, a

2
, a

1
, τ ( = 1/a

1
) =290.0006, 3.584e−007, 3.35e−005, 29851  (a

3
 set = 0)

diffusion & recombination
recombination only       

0 2 4 6 8 10 12 14

x 10
4

10
−2

10
−1

10
0

10
1

10
2

10
3

time (nsec)

G
A

D
C

G
0
, a

2
, a

1
, τ ( = 1/a

1
) =290.0006, 3.584e−007, 3.35e−005, 29851  (a

3
 set = 0)

diffusion & recombination
recombination only       

1
1 constraint on fit for large t

30
a

sµ
≅



August 18, 2001 ARDB-252 3

Radiative Recombination Only
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Conclusion = Initial assumption 
that a3 =0 is not correct 
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Recombination Coefficient from D. R. Bates et al with a
3
 = 0 solution shown
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Recombination Coefficient from D. R. Bates et al with cubic recombination fit solution
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α can be fit with a polynomial
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Recombination Coefficient from D. R. Bates et al with fit superimposed

2ln( ) 0.033146 ln( )
1.03288 ln( ) 39.1767
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Take plasma density to be 
proportional to the GADC

Solve by Runge-Kutta 
integration with the initial value 
G = G0 where G0, a1 and C are 
iterated.
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At t = 0, n = 2.47×1013cm-3


