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It is generally believed that asteroids and comets are the most likely parent bodies for 
interplanetary dust particles (IDPs) collected in the earth's stratosphere. Various methods have 
been suggested, or attempted, for distinguishing between the alternatives. One of the 
approaches has been to consider the orbital parameters of the particles before they are captured 
by the earth's gravitational field. In general, cometary particles approach the earth with greater 
velocity than asteroidal particles. Hence, in their fall and deceleration in the atmosphere they 
must lose more energy and thus are heated to higher temperature than typical asteroidal particles 
during the few seconds when deceleration actually takes place. 

Recently Flynn (I), expanding 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 
or 8000C, or even higher. Asteroidal particles, on the other hand, may be heated to only 
6QOOC. Love and Brownlee (2) derived a detailed model that included larger particles which 
melted during deceleration. Their model also predicted the shape of the heat pulse experienced 
by the particles. 

Bradley et al. (3) and Sandford (4) studied the density of solar flare tracks in particles. 
Since the tracks are annealed in the temperature range of interest, the density of the tracks 
observed may provide clues as to the origin of the particles. Following an initial study of the 
amounts and isotopic composition of the total helium and neon extracted from 16 individual 
IDPs by heating them to a sufficiently high temperature (5), we extended the study to 20 more 
particles obtained from the Curatorial Branch of the NASPJJohnson Space Center (6). In this 
latter investigation the heat was applied in a stepheating manner, and the 4 ~ e  release patterns 
compared with those found for individual lunar soil grains. Twelve of the particles had release 
patterns essentially the same as found for the lunar grains, where half of the 4 ~ e  was released 
at oven temperatures below 6500C and virtually all of the gas below 7500C; for four of the 
particles a considerably smaller amount of 4 ~ e  was observed, and this was released at higher 
temperature. The remaining four particles contained too little helium to make a determination. 
The low amount or absence of helium in eight of the particles suggested that these may have 
been heated to a higher temperature in their deceleration in the atmosphere. 

The ovens employed for the extraction have a mass of only about 10 mg and hence respond 
rapidly to changes in heating power applied. In a new study, pulse-heating experiments have 
been undertaken, and constant power pulses as short as 1.25 seconds have been used. 
Because of the finite heat capacity of the ovens, the temperature during a heat pulse climbs to a 
peak and falls off rapidly, not unlike the temperature pulse expected for a particle being 
suddenly decelerated in the atmosphere. A large number of tests were performed using 
individual lunar grains and various length pulses and power inputs. In the temperature range 
of greatest interest, 600-8000C, five-second constant power pulses resulted in temperature 
pulses which, near their peak, rose and fell about 1000 C during a two second period. 

In the present study, six IDPs were employed. In particle L2005E37, which contained the 
largest amount of helium, two-thirds was removed for a pulse which reached a peak of less 
than 6 W C .  For a second particle, L2006B20, which also contained a reasonably large 
amount of helium, two-thirds was removed for a pulse which peaked at 7400C. In the case of 
particles L2005A7, L2005H49, and L2006A19, which contained considerably less helium, 
two-thirds was not released unless the peak pulse temperature was at least 8000C. The sixth 
particle in the present study, L2006B19, contained too little helium to permit a meaningful 
measurement. For the two particles containing the largest amount of gas, it is clear they could 
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not have been heated much over 6000C during atmospheric entry and retained as much gas as 
we observed. The overall results appear to be consistent with the results obtained in the earlier 
stepheating experiments. 

In the course of the work it was realized that in the case of lunar grains the procedure had 
the potential for distinguishing, at least qualitatively, between solar wind (SW) embedded 
gases and solar energetic particles (SEP), as was accomplished by Wieler et al. (7) in etching 
experiments. Presumably, in our experiments, a short initial pulse in the proper temperature 
range would remove most of the shallowly implanted solar wind gas without disturbing unduly 
the more deeply embedded SEP particles. Experiments were performed with pulses of various 
duration and wattage. In a study of nine grains it was found that an initial pulse of 10 seconds 
duration, in which the temperature reached a 9000C peak, gave the most prornisin results. 5 For such pulses approximately 75 to 90% of the helium was removed, and this had a He/4He 
ratio in the general range of 4 to 5 x 104, whereas the ratio for the remainder of the helium lay 
near 3 x lo4. For reasons not clear at the present time, the results for 2 0 ~ e / 2 2 ~ e  were less 
definitive; here the average ratio dropped from 12.6 + 0.2 to 11.6 k 0.3, somewhat less 
difference than observed by Wieler et al. 
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