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Are Edgeworth-Kuiper Belt of the current theory of the origin of the solar 
system? Models suggest that the planets 

Objects Pristine? formed through mutual collisions and co- 
agulation of planetesimals. Planetesimals are 

Tetsuo Yamamoto 
small aggregates of dust grains thought to have 
formed in the primordial solar nebula, a disk of 
gas and dust revolving around the protosun. 
Near the sun, the density of the gas and dust 
must have been so high that the planetesi- 
mals could have grown to the size of the 

Planetary scientists believe that comets are ten* to 104 AU (see figure). This belt planets. In the outer nebula, however, they 
pristine fossils from the early solar system. Be- matched the idea of the swarm of remnant could not have grown fast enough because of 
cause these objects conta'in abundant vola- planetesimals just outside the solar system, long orbital periods and low densities of ma- 
tile elements, the argument goes, they must proposed by Edgeworth and Kuiper (2). terials, before the protosun -drove away the 
have evaded the destruction caused by ther- Recently, the objects that they predicted rennainii gas and dust with its intense radia- 
ma1 or shock reprocessing. In this issue, how- have actually been detected. The first object, tion and stellar wind. Thus, immature plan- 
ever, Farinella and Davis ( I  ) cast doubt on 1992QB1, was discovered in 1992 at41.2 AU etesimals may still hover outside the present 
the "pristinity" of comets, on the basis of their from the sun (4). Presently, more than 30 phetaryvegion far beyond Neptune (6). The 
computer simulation of collisional evolution such objects have ken observed -en discovery of EKOs has been taken as evi- 
of bodies in the Edgeworth-Kuiper Belt the orbit of Newme d45 M. One of the dence ofremnant planetesimalP that survived 

without alteration of the primitive materials. 
Farinella and Davis (1) consider colli- 

sional fragmentation e have made numer- 
ical simulations of orbital changes to EKOs 

assuming their initia.1 size distribution to 
be similar to that of the current asteroids. 

their formation Asteroids They have shown that a substantial pop 
u&on of the small EKOs with diam- 
eters of less than 10 km can move into 
the planetary region as a result of mu- 
tual, colliiional scatterings. They con- 
clude that &ort-petid comets from the 
EKB are collisional fragments, which 
are unlikely to be pristine, volatile-rich 

planetesknals. They also argue that larger 
EKOs, which would not fragment onml- 

ision, suffer alteration near the surface. 
Doubts about both EKOs and the short- 

period comets force us to reexamine the na- 
ture of pristinity. Spectral observations of 
EKOs, as have been made for asteroids, will 

clues to,the degree of alteration. In 
ion, we do not yet know the whole 

extend to the hypothetical inner Oort 
period. The major source of long-period com- edge of hypothetical swarms of planetesimals. cloud and the main Oort cloud? Does the 
ets (periods > 200 years) is the Oort cloud pristinity of EKOs vary with distance from 
(3), a spherical shell of comets surrounding remarkable characteristics of the Edgeworth- the sun? Identification of distant and 
the solar system at a distance of a few times Kuiper Belt Objects (EKOs) is that many of smaller EKOs should give us answers to 
104 to 105 astronomical units (1 AU = 1.5 x them have nearly circular orbits about the these questions. Our understanding of the 
108 km, the mean distance between the sun sun with inclinations of less than 9, as most solar system is extending not only spatially 
and Earth) from the sun. Some of the long- of the planets do. This is veq different from but also backward in time to the "Archean 
period comts become &on-pericd ones cometay orbits, whichateoften highIy ellip- eran of the solar system as we observe ob- %lit and of h q e  imli- jects farther and farther out. when they fall into the inner region of the tical or almost h 
solar system and repeatedly encounter plan- nation. The diam- of EKOs range from 
ets like Jupiter, whose gravity distorts their 100 to 400 km, if the surface reflectivity is 
primary orbits. To explain the properties of the same as that of wmet Halley. There P. Farinella and D. R. Davis. *=, 938(19961, 
short-period comets, dynamicists require hy- must also be a number of smaller objects, as 2. K. E. ~dgeworth, Mon. ~ o t  R. Astron. sac. 10% 
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