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Sudden enhancements in responses recorded by micrometeoroid de

tectors flown on spacecrafts have been repeatedly attributed to encoun

ters with streams of cometary debris similar to, or identical with, 

the meteor streams known from ground-based observations. Por measure

ments made in the Earth-Moon environment, spacecraft effects, atmo

spheric fragmentation of larger particles, and possibly lunar ejecta 

can be misinterpreted as interplanetary streams. Por deep space observa

tions it is necessary to inquire whether a compact dust stream can 

persist under the dispersive and destructive effects which increase 

rapidly with decreasing particle size. 

The reduction of solar attraction by direct radiation pressure 

is believed to produce a cutoff in the mass of the particles moving in 

circumsolar orbits - except for submicron grains where light scattering 

reduces the effect of radiation pressure. The size range of particles 

swept out of the solar system depends on the critical value of the ra-
— 4 —1/3 —2/3 

diation parameter p = 0.93 x10 m q , where m is particle mass in 
— 3 

grams and q particle density in g cm . There is a wide-spread miscon

ception that the cutoff is governed by the condition p = 1 represent

ing an equilibrium between gravitation and radiation forces. This app

lies only to fictitious particles of zero angular momentum. On the 

other hand, the critical value of p corresponding to emissions at pe

rihelion (Harwit, 1963) is exceeded appreciably if the dust is released 

at a larger distance from the Sun. 

The initial semimajor axis of the orbit of a dust particle re

leased at a negligible velocity from a parent orbit of semimajor axis 

a0 and eccentricity e0 at a heliocentric distance r is 

a = (1 - p) r a0 (r - 2 p a0)~
1 (1) 
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Berg and Gerloff (1971) for the two comet associations already criti

cized by Levin and Simonenko (1972). 

It has been definitely established by optical and radio observ

ations that all permanent meteor showers become less prominent with 

respect to the sporadic background as the particle mass decreases 

(Millman, 1970). There are three reasons to expect that this trend is 

maintained, or even increased, in the range of smaller dust particles 

detected on spacecraft : the depletion of smaller sizes by hyperbolic 

escape of the dust component emitted near perihelion; increasing re

volution periods with decreasing size, which reduces their encounter 

frequency relative to their numbers; and a size-dependent effect of 

abrasion which makes the relative mass loss increase with decreasing 

mass. Therefore, showers of cometary dust should not be detectable in 

deep space, unless the probe enters a comet tail which still contains 

fresh hyperbolic ejecta. Such encounters, however, should be rare. 

Recent in situ measurements of impact velocities and directions 

seem to be at variance with the identification of normal comets as a 

principal source of interplanetary dust. In this connection, two types 

of hypothetical parent bodies, unconfirmed by direct observation, de

serve attention. If Harwit's (1967) interplanetary boulders revolve 

in orbits of low eccentricity in the region of terrestrial planets, a 

low total energy would protect even very fine dust from being ejected 

and from being destroyed before arriving close to the Sun. During the 

inspiralling phase the particles would cover a broad size range, and 

exhibit low impact velocities on space probes, perhaps 10 km s~ and 

less at r = 1. At the terminal phase of escape, following a partial 

vaporization (Belton, 1967), the mass range should be relatively nar

row, with geocentric velocities near 40 km s~ . The erosion and light-

scattering effects would act selectively according to the particle 

composition. A definite concentration to the plane of ecliptic would 

follow from a general correlation between inclinations and eccentrici

ties of the parent bodies. 

Another intriguing possibility is the existence of intermediate 

boulder-type products of disintegration in cometary orbits of very 

small perihelion distance. A unique example is the Kreutz group of 

sungrazing comets, where progressive disintegration of the nuclei seems 

to have produced at least one hundred separate comets (Kresak, 1966). 

The orbital ellipse of this system of comets may be occupied by nume

rous sizeable fragments which, at each sungrazing passage, can liberate 

dust without building up visible comas and tails. The dust would move 
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away from the Sun at velocities exceeding 100 km s~ at r = 1. Since 

the Kreutz group is apparently of recent origin (Marsden., 1967)., one 

can speculate that there are similar older streams of cometary frag

ments which no longer contain active comets. These might represent a 

significant source of high-velocity particles with fluxes variable 

both in time and space. These streams may fail to show an ecliptical 

concentration, but may contribute to collisional interaction with the 

low-inclination low-eccentricity component. The orbits of the dust 

particles released at small heliocentric distances would be nearly the 

same as those of the particles of solar origin suggested by Hemenway 

et al. (1973)> but the two sources would be distinguishable if reliable 
mass and velocity measurements were made. 
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