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Helium and neon were extracted from fragments of individual stratosphere-collected 
interplanetary dust particles (IDPs) by subjecting them to increasing temperature by applying 
short-duration pulses of power in increasing amounts to the ovens containing the fragments. 
The experiment was designed to see whether differences in release temperatures could be 
observed which might provide clues as to the asteroidal or cometary origin of the particles. 
Variations were observed which show promise for elucidating the problem. 

In an experiment several years ago, we determined the amounts and isotopic composition 
of the total He and Ne extracted from individual IDPs by heating (1). In a later experiment, 
particles were step-heated and the release pattern observed (2). Flynn (3), building on the 
work of earlier investigators, constructed a model which predicted-that most cometary 
particles in the 20 pm diameter range may be heated to 700 to 800 C during their deceleration 
to the stratosphere, where they are collected; asteroidal particles of a similar size may be 
heated to only 600 C. The difference is attributed to the fact that, in contrast to dust particles 
originating in asteroids, most cometary particles enter the atmosphere with appreciable initial 
kinetic energy, and hence more energy must be dissipated during their fall and deceleration in 
the atmosphere. 

Whereas in our recent step-heating experiments, oven powers were typically held constant 
for 5 minutes before advancing to the next step, in the present work a succession of increasing 
power pulses of 5 seconds duration were employed. Tests showed that due to the extremely 
low mass of the ovens employed, power pulses of this duration led to oven temperature 
variation with time approximating the heat pulse experienced by IDPs in their rapid 
deceleration in the earth's atmosphere (4). In the results reported in the present abstract, 
fragments of 24 particles were investigated. As in the earlier step-heating experiments, the 
particles had "diameters" of roughly 20 pm and were fragments of somewhat larger particles, 
other fragments of which are undergoing mineralogical and morphological investigation. 

In our present experiments the amount 
of accumulated helium released from a 
particle was plotted against the peak 
temperatures reached during the successive 
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pulses. For example, Figure 1 for particle v 
No. 45 shows that as the pulse power is .- 
progressively increased, half of the helium 0.6 - 
has been extracted when the power level 
reaches 2.2 watts, corresponding to a peak 
oven temperature of 750°C. The peak 
temperature corresponding to the pulse 
where half of the total helium had been 
extracted was considered to be a measure 
of the previous thermal history of the 
particle. For example, if this temperature 
was low, it probably means that the particle 1 2 3 4 

had experienced little heating, and hence Watts 
outgassing, in its deceleration in the earth's 
atmosphere, and vice versa. Moreover, Fig. 1. Fraction of total helium released ver- 
there should be a correlation between this sus power applied to oven in 5 sec. pulse 
temperature and the total amount of gas sequence. The power is converted to tem- 
extracted. Figure 2 shows the relationship peratures which are indicated on the curve. 
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Fig. 2. Peak Temperature ("C) for removal of 50% of helium by 5 second heat pulses versus 
helium content of IDPs. Sloping line is least squares fit to points. 

observed for the 24 particles (numbered 27 to 60, in our terminology), reported elsewhere (5, 
6). The results suggest that the particles with the largest amounts of helium (and lowest 
extraction temperature required) are probably of asteroidal origin. Since composition and 
morphology also can affect the extraction temperature, final conclusion should await the 
results of the ancillary experiments being performed. 

Since we do not know how much heating the particles experienced in their deceleration in 
the atmosphere, the question arises whether or not the employment of a succession of heat 
pulses, such as used here, does provide clues about previous heating. In several cases the 
progression of increasing power pulses was interrupted and a second heating progression 
started. It was found that essentially no additional helium was released until the power level 
was reached where the first sequence was interrupted. As expected, the curve for helium 
release for the second sequence was shifted to higher temperature. Because of the shortage of 
IDPs only a few such tests could be made on IDPs. On the other hand, numerous tests were 
made with lunar particles of comparable size, clearly illustrating the temperature shift. 
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