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Gases in Tektite Bubbles 

Abstract. Spectroscopic analysis of light 
produced by electrodeless discharge in a 
tektite bubble showed the main gases in 
the bubble to be neon, helium, and ox- 
ygen. The neon and helium have probably 
diffused in from the atmosphere, while 
the oxygen may be atmospheric gas in- 
corporated in the tektite during its for- 
mation. 

Gases in tektites have been reported 
by Doring and Stutzer (1), H. E. Suess 

(2), J. H. Reynolds (3), and Gentner 
and Ziihringer (4). Suess also referred 
to earlier work by A. Brun. Doring 
and Stutzer, Brun, and Suess found CO, 
C02, and H2. Suess found, in addition, 
water, which he considered to be ab- 
sorbed in the outer layers of the tektites, 
and he estimated the gas pressure in a 
bubble to be less than 10'3 atms. Small 

quantities of argon and neon were de- 

tected by Reynolds, and of argon by 
Gentner and Ziihringer. Reynolds meas- 
ured the diffusion coefficients for 
australite glass at high temperatures, 
and showed that if the rates so obtained 
can be extrapolated to room tempera- 
ture, the diffusion half-life for neon in 
a spherical tektite with 1 cm radius 
would be 1.1 million years and for 
helium 5.6 years. 

We have investigated the gases in a 
tektite bubble by subjecting it to an 
electrodeless discharge. The tektite was 

bediasite No. 1876 of the U.S. National 
Museum collection, kindly placed at 
our disposal by E. P. Henderson. The 

cavity cannot be seen from the out- 

side; it was discovered by Henderson 

References and Notes 

1. D. Gitlin, Science 117, 591 (1953); F. Alad- 
jem, M. Lieberman, and J. W. Gofman, J. 
Exptl. Med. 105, 49 (1957). 

2. K. Heide, R. Schmidtberger, G. Schwick, in 
Analyse Immuno-Electrophoretique, P. Gra- 
bar and B. Burtin, Eds. (Masson, Paris, 
1960), p. 116. 

3. S. H. Lawrence and P. J. Melnick, Proc. 
Soc. Exptl. Biol. Med. 107, 998 (1961). 

4. 0. Smithies, Biochem. J. 71, 585 (1959). 
5. J. J. Scheidegger, Intern. Arch. Allergy and 

Appl. Immunol. 7, 103 (1955). 
6. Hyland Laboratories, Los Angeles, Calif. 
7. Pasteur Institute, Paris, France. 
8. S. H. Lawrence, P. J. Melnick, H. E. Weimer, 

Proc. Soc. Exptl. Biol. Med. 105, 572 (1960). 
9. W. H. Florsheim and C. Gonzales, ibid. 104, 

618 (1960). 
10. W. Kalow and K. Genest, Can. J. Biochem. 

Physiol. 35, 339 (1957); 0. Smithies, Nature 
175, 307 (1955); 180, 1482 (1957). 

11. This work was supported in part by a grant 
from the Los Angeles County Heart Asso- 
ciation. 

9 March 1962 

Gases in Tektite Bubbles 

Abstract. Spectroscopic analysis of light 
produced by electrodeless discharge in a 
tektite bubble showed the main gases in 
the bubble to be neon, helium, and ox- 
ygen. The neon and helium have probably 
diffused in from the atmosphere, while 
the oxygen may be atmospheric gas in- 
corporated in the tektite during its for- 
mation. 

Gases in tektites have been reported 
by Doring and Stutzer (1), H. E. Suess 

(2), J. H. Reynolds (3), and Gentner 
and Ziihringer (4). Suess also referred 
to earlier work by A. Brun. Doring 
and Stutzer, Brun, and Suess found CO, 
C02, and H2. Suess found, in addition, 
water, which he considered to be ab- 
sorbed in the outer layers of the tektites, 
and he estimated the gas pressure in a 
bubble to be less than 10'3 atms. Small 

quantities of argon and neon were de- 

tected by Reynolds, and of argon by 
Gentner and Ziihringer. Reynolds meas- 
ured the diffusion coefficients for 
australite glass at high temperatures, 
and showed that if the rates so obtained 
can be extrapolated to room tempera- 
ture, the diffusion half-life for neon in 
a spherical tektite with 1 cm radius 
would be 1.1 million years and for 
helium 5.6 years. 

We have investigated the gases in a 
tektite bubble by subjecting it to an 
electrodeless discharge. The tektite was 

bediasite No. 1876 of the U.S. National 
Museum collection, kindly placed at 
our disposal by E. P. Henderson. The 

cavity cannot be seen from the out- 

side; it was discovered by Henderson 

through its density deficiency, which 
indicates a bubble whose volume is ap- 
proximately 0.98 cm3. 

The tektite was placed in the tank 
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Fig. 1. Enlargements of spectrograms of bediasite No. 1876, film No. Z II. Spectro- 
grams a and b were taken with different focusing conditions. 
Fig. 1. Enlargements of spectrograms of bediasite No. 1876, film No. Z II. Spectro- 
grams a and b were taken with different focusing conditions. 

coil of a radio-frequency oscillator at 
the Naval Research Laboratory. The 
oscillator operates at 96 Mcy/sec; the 
electric field intensity was about 1.5 
kv/ cm. The tektite lit up after a few 

seconds, emitting a soft, orange glow. 
It remained cold, however, even after 

long exposures. There was no detect- 
able change in the intensity or charac- 
ter of the light after repeated excita- 
tion. 

The light was focused on the en- 
trance slit of a Meinel airglow spectro- 
graph, kindly loaned by the Rocket 

Spectroscopy Branch, Atmosphere and 

Astrophysics Division of the Naval Re- 
search Laboratory. After a series of 
calibration and comparison exposures, 
the spectrograms shown in Fig. 1 were 
taken with exposures of 5 and 10 min- 
utes on Agfa Isopan Record 35-mm 
roll film, which was developed for 8 
minutes in D-76 at 70?C. The lines 
were measured with a D. W. Mann 

comparator and were identified from 
the M.I.T. wavelength tables compiled 
by Harrison (5) or from tables of 
molecular spectra compiled by Pearse 
and Gaydon (6). The dispersion of the 

spectrograph was found to be approxi- 
mately 150 A/mm. We constructed 

dispersion curves by successive approxi- 
mations after the strongest lines in the 
tektite spectrum had been identified by 
comparison with the spectrum of a 
neon bulb. Comparison exposures elim- 
inated the possibility that the neon bulb 
used as a standard was responsible for 

any lines in the tektite spectrum. 
The strongest atomic lines are those 

of neon (92 found) and helium (12 
found). The helium lines found in- 
cluded all but three or four of the He I 
lines given in the Handbook of Chem- 

istry and Physics (7) for the region 
between 3960 and 6400 A. 

In addition, five lines in the spec- 
trum, the strongest of which is at 
4367 A, were identified with lines of 
atomic oxygen. All oxygen lines whose 
combined intensity in the tables of the 
Handbook of Chemistry and Physics 
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(based on the M.I.T. tables) exceeded 
150 were either found in the spectrum 
or explained as lost owing to blending 
with neon lines of intensity 1000 or 
more. 

Broad bands, degraded to the violet, 
were found with heads near 5300 and 
5630 A, as well as a band in the red, 
obscured by the strong neon lines, with 
head near 6020 A. We identify these as 
contributed by the First Negative sys- 
tem of 02 (6). No lines or bands at- 
tributable to argon, hydrogen, or nitro- 

gen were found. 
The neon and helium have probably 

diffused into the bubble from the atmos- 

phere because of the high permeability 
of tektite glass for these gases (3). This 

explanation is probably not possible for 
the oxygen; if so, it may be atmos- 

pheric oxygen incorporated into the 
tektite during its formation (8). 
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