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Some r emarks concerning reflection from t roposp heric layers are ma de with special 
r efcrence to a recent p ap er by Bean, Frank, and La ne on the subject . It is indicated that 
the finit e vertica l extent of the layer must be co nsid ered in the a na lys is. 

In a recent in teresting paper , B ean, Frank, and 
Lane [1963] discuss the cumulative probability 
distribution of fl eld str ength for VHF paths in terms 
of various refractive index profiles. It is claimed 
that the best agreement is obtain ed using a layer 
model with a linear n-profile. As indicated in their 
paper, a typical value of htyer thickness is 100 m 
with a horizontal dilnension of t he order of tens of 
kilometers . The particular layer profile used by 
Bean et al. , has a linear decrease of n over a h eight 
interval h. U sing a method attributed to Brel(
hovskikh [1960] , they s tate that t he r eflection 
coefficient has a magnitude given by 

I pi = iln . 'A/(87r h sin3 a), 

where iln is the t oLftl change of n, 'Y is the wfwelengtb , 
and a is the gr azing angle o/" in cidence. However, 
on close inspection of Lhe m atter , i t t urn s out t hat 
t his resul t is applicable to a n infini te layer which 
h as a gradi ent num eri cally eq u al to iln /h. This 
fact is confirm ed by exam ining the s tru cture of the 
exact solution or the problem in terms of B essel 
functions of order one-third [Wait, 19 581. 

The correct i"orm of the solution, for t he present 
application , is 

wher e 
that 

I iln ( Sin X)I Ipl= 2 sin2 a - X- , 

x ~ (2.l') h ,in 0 - .:' ma:nbe ,-eadily vm-ificd I 

LIm I p l= 2~-' -2- ~~2= PO' 
x->O SIn a ~a 

which is the value corresponding to a discontinuity 
of amount iln . Limitations of this type formula 
h ave been discussed extensively by the author 
[Wai t, 1962]. 

To illustrate the significance of t h e corrected 
formula, Ipl in dB is plotted as a function of a in 
milliradians in figures 1 and 2. The layer thickness 
h is 100 m and the wavelengths chosen ar e 4.18 
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F J G U RE 1. Re flection coefficients at A = 4. 18 1n .r or finite and 
infinite lineal' profiles and for a discontinui ty oj 1'eJractive 
index. 
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FIG U RE 2. Reflection coe.Uicients at A= 1.67 m for finite and 
infinite linear profiles and for a discontinuity of refractive 
index . 
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m and 1.67 m, corresponding to the examples in 
the paper by Bean et al. [1963]. For the examples 
shown in figures 1 and 2. D.n is taken to be 10- 5 , 

which is also considered typical. Along with the 
curves for ip \, the reflection coefficient Po for a sharp 
discontinuity, and the curves for p"" corresponding 
to Bean's Frank's, and Lane's infinite layer are 
also shown. 

It is evident from the graphical data given here 
that the angular dependence for the finite linear 
layer is quite different from the infinite linear layer 
with the saIne slope. Of course, both of these 
reflection coefficients are somewhat below the 
corresponding value for a discontinuous layer with 
a change of refractive index of amount D.n. It is 
suggested that the oscillatory dependence of Ipi on 
the parameter X is compatible with the spread of 
experimental points in figure 5 of the paper by 
Bean et al. [1963]. It would be worthwhile to 
make a more systematic study of the radiosonde 
data with a view to correlating observed fields with 
the vertical extent of the layer structure. 

Reply by J. A. Lane: 

"The authors are indebted to Dr. Wait for drawing 
their attention to the limitations of a formula which 
has been widely used for calculating reflection 
coefficients of layers with linear gradients of re
fractive index. We support the suggestion that 
studies of field strength variation and layer thick
ness would be valuable." 
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