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Cook, M. A.. Where is the Earth’s radiogenic helium? Nature 179:213
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Larry Vardiman, the Age of the Earth's Atmosphere: A Study of the
Helium Flux through the Atmosphere (San Diego, CA: Institute for

Creation Research, 1990), p. 28.
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“There ought to be about a thousand times as much helium in the

atmosphere as there is.”

“What Happened to the Earth’s Helium?” New Scientist, 24,

December 3.
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Smith, K., 1986. Where is the Earth’s radiogenic helium? /n:
Creationism: An Australian Perspecive, M. Bridgstock and K. Smith

(eds), The Australian Skeptics, Melbourne, pp. 20-21.
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ICR Impact series, No.143, May 1986
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Walker, J. C. G. Evolution of the Atmosphere (Macmillan Publishing

Co., Inc., New York).
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Szebehely, V. G. 1989. Adventures in Celestial Mechanics (University

of Texas Press), pp. 59,65
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Vardiman, L. 1990. The Age of the Earth’s Atmosphere (Institute for

Creation Research, San Diego). p. 13

AANaal) clihl) A el Ap cuuny (Sas Lgiay

Height Z Escape Speed

(km) (km/sec)

0 11.18
100 11.09
200 11.01
300 10.93
400 10.84
500 10.75
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Walker, J. C. G. 1977. Evolution of the Atmosphere (Macmillan
Publishing Co., Inc., New York), p. 155
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Riedi, P. C. 1988. Thermal Physics (Oxford Uni. Press). p. 177
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Density Molecular Vimp

Molecule

(m™) Weight (m) at 1500 K
Atomic Hydrogen (H) 8 x 10'° 1 5 km/sec
Helium (He) 2.5x 10" 4 2.5 km/sec
Atomic Oxygen (O) 2.7x10" 16 1.25 km/sec
Atomic Nitrogen (N) 8 x 10!
Nitrogen (N,) 4.4 x 10"
Oxygen (O,) 8 x10°
Argon (Ar) 1 x 10’

Table 2. Molecular densities and most probable speeds at the

exobase

“A slight overestimate does result from the assumption that the
Maxwellian distribution is fully populated in the region from which
escape occurs. ... The effect has been extensively studied (Hays and
Liu, 1965; Chamberlain and Campbell, 1967; Chamberlain, 1969;

Brinkmann, 1970, 1971; Chamberlain and Smith, 1971), and it



appears that corrections to the expression for the escape flux derived

above are generally smaller than 30%.”

Walker, J. C. G. 1977. Evolution of the Atmosphere (Macmillan

Publishing Co., Inc., New York), p. 153
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“Fahr and Shizgal imply that the rate of actual thermal escape is
probably 70-80% of Jeans escape, although some calculations have
been made that indicate the actual flux to be as little as 10-20% of
the rate of Jeans escape. ... In any case, Jeans escape is likely to be

an upper limit to the thermal flux.”

Fahr, H.J. and B. Shizgal 1983. Modern exospheric theories and their
observational relevance. Reviews of Geophysics and Space Physics,

21, 75-124. p. 118

Vardiman, L. 1990. The Age of the Earth’s Atmosphere (Institute for

Creation Research, San Diego), p. 23
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Hydrogen, in fact, escapes into space almost as soon as it reaches
the level from which escape is possible. The rate of loss of hydrogen
is therefore limited to the rate at which hydrogen and its compounds

are transported upwards from lower levels.”

Walker, J. C. G. 1977. Evolution of the Atmosphere (Macmillan

Publishing Co., Inc., New York), p. 145
MJ}&G;U*M\ e e (B
diw (ale 60 Ly jis

Walker, J. C. G. 1977. Evolution of the Atmosphere (Macmillan

Publishing Co., Inc., New York), p. 171
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Vardiman, L. 1990. The Age of the Earth’s Atmosphere (Institute for

Creation Research, San Diego), p. 23
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2 x 10% cm™2 sec”!. By dividing this flux into the column density of
helium in the atmosphere (1.1 x 10*° cm™?) we obtain a residence

time for helium of 2 million years,

MacDonald, G. J. F. The escape of helium from the earth’s
atmosphere. Reviews of Geophysics and Space Physics 1:305—-

349.

MacDonald, G. J. F. The escape of helium from the earth’s
atmosphere. In P. J. Brancazio and A. G. W. Cameron, eds., the
Origins and Evolution of Atmospheres and Oceans, (John Wiley

and Sons, New York), pp. 127-182.

Turekian, K. K. Degasssing of argon and helium from the earth. /n
P. J. Brancazio and A. G. W. Cameron, eds., the Origin and
Evolution of Atmospheres and Oceans (John Wiley and Sons, New

York), pp. 74-85.



Axford, W. |. The polar wind and the terrestrial helium budget.

Journal of Geophysical Research 73:

Craig, H. and W. B. Clarke. Oceanic *He: Contribution from
cosmogenic tritium. Earth and Planetary Science Letters 10:289—-

296.

There appears to be a problem with the helium budget of the

atmosphere.”

Walker, J. C. G. Evolution of the Atmosphere (Macmillan Publishing

Co., Inc., New York), p. 171
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Photoionization of helium by the polar wind
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“The average global exospheric temperature is 1037 K for average

solar flux and magnetically quiet conditions.”

COSPAR, 1988. COSPAR International Reference Atmosphere: 1986,

Part I: Thermosphere Models (Pergamon Press, Great Britain), p11
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"...it is clear that helium can and does escape from the atmosphere in

amounts sufficient to balance production.” (1984, p.113)
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“Will not go away, and it is unsolved.”

Chamberlain, J. W. and D. M. Hunten 1987. Theory of Planetary

Atmospheres, 2™ Ed. (Academic Press), p. 372
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Walker, J. C. G. 1977. Evolution of the Atmosphere (Macmillan

Publishing Co., Inc., New York), p. 172
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Melvin A. Cook, "Where is the earth's radiogenic helium?" Nature,

179:213, 1957.
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(Melvin A. Cook, “Where is the Earth’s Radiogenic Helium?” Nature

179).
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Larry Vardiman, The Age of the Earth’s Atmosphere:

A Study of the Helium Flux through the Atmosphere (1990),
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