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Technical Comments

Comment on ‘“Average Relative
Velocity of Sporadic Meteoroids in
Interplanetary Space”

CuarLEs C. DarTon*
NASA Marshall Space Flight Center
Huntswnlle, Ala.

IN a recent Technical Note, Kessler! derived an expression
for the mass-cumulative influx of meteoroids which was
proportional to m0-9~1-#¢ from the expression o« ~1-3¢ for the
intensity-cumulative distribution of meteors, representing
Hawkins and Upton’s? results from the statistical analysis of
meteor magnitude. The 109 disparity in the exponents of
meteoroid mass m and meteor standardized maximum lumi-
nous I resulted from Kessler's! use of the result of a least
squares analysis of meteor data by Jacchia, Verniani, and
Briggs,® showing I «m®*V*5. But the values for mass m for
those results presupposed that meteor luminous efficiency was
«V, and functionally independent of meteoroid mass m.
The indicated disparity in the exponents of I and m in the
corresponding cumulative distributions actually vanishes
when mass m is recomputed with the luminous efficiency
from the 1958 physical theory of meteors by Opik.4
Because the product of luminous efficiency and kinetic
energy is «fIdi invariantly between alternative theory for
“photometric’” mass, the above results support the substitu-
tion m «mpBaV .~ where mg and Bz are, respectively, mass
and luminous efficiency by Opik’s* theory. Therefore, if 8z
is such a function of mp that, at constant velocity, it has
roughly the effect of an exponential role Bg «mz%, then the
exponent of mp in the mass-cumulative distribution is 0.9(1 +
z)(—1.34) instead of 0.9(—1.34). The effective value of z
can be approximated by the partial derivative of log 88 with
respect to log mp. Opik® gave a table of values to illustrate
his 1958 theory given in Ref. 4 and Dalton® approximated
them by a mathematical model which is easier to program
than the theory directly. For dustball meteoroids in the
massinterval 0.1 £ mp £110¢,
log Bz = —10%(—log mpBr)™ )
where, in km/sec and base ten,

a = 0.4042 + 0.193 (log log V. — 0.0682)

for V., = 14.8
ap = 0.4042 + 0.33 (0.0682 — log log V..)
for Vo < 14.8
and
a; = 0.0840 + 0.00113|V,, — 14.8] (2)
Then,

z = 0 log B5/0 log ms
— (a1 log Bs)/l(ax — 1) log Bz — log msz]
= al/(l - al) when mz = 1 g (3)

Equations (2) and (3) give = as only a weak function of V.,
so that, for a 1 g particle, the value of = in Eq. (3) just in-
creases from 0.0974 at 19 km/sec to 0.1 at 29 km/sec. This
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example illustrates that the exponent 0.9(1 + z)(—1.34) of
mg in the cumulative distribution of mz is essentially the same
as the exponent —1.34 of I in the cumulative distribution of I.
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Comment on “A Second-Order
Correction to the Glauert Wall
Jet Solution”

Nistki Havasr*
118 Valley View Drive, Smyrna, Ga.

ECENTLY Plotkin! derived the following equations for
the second-order effect of the straight wall jet:
9" + 19" + 5" = 0,9(0) = ¢’(0) = 0,9'(=) = =1 (1)

Here f is the solution of the equations for the first-order effect,
as follows:

'+ 7+ 2()% = 0,f0) = f/(0) =0, () =0 (2
Glauert? showed that f(«) = 1 and

n=In[(l +z+2)Y?/(1 —2)] + aarctan[az/(2 + z)]
3)

with z = fU? and @ = 32, Plotkin solved Eqgs. (1) by nu-

merical calculations. Here analytical form of the solution is

derived. Putting ¢ = ¢’, and using the relation f' = %

(f'2 — 4, Egs. (1) are reduced to
(d%/da?) + [302/(1 — 2%)]o = 0,0(0) = 0,¢(1) = =1 (4

Noting that the transformation £ = z3? reduces the first of
Eqs. (4) to a hypergeometric differential equation,

1 — §(de/dE) + 3(1 — §(de/dE) + P =0
it is easy to show that a solution of Eq. (4) is given by
o= (1 =251 — 4% ®)
Another linearly independent solution, ¢s, is obtained by the
d’Alembert method of depression as
s = 3z(17 — 202%) + 10¢{ln [(1 + z + 2)V2/(1 — z)] +
a arctan [(1 + 22)/al}  (6)
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