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Young planet 
challenges 
evolutionary theory

Justin K. Taylor

The evolutionary accret ion 
model—the accepted theory of the 
origin of the solar system—was 
invented with our solar system in 
mind.  Despite theoretical difficulties, 
adherents of this model have argued 
that it is quite successful in explaining 
the properties of this solar system.  
But the real test is whether the 
accretion model can account for the 
newly discovered extrasolar planets, 
which it was not designed to explain.  
Extrasolar planets, as it turns out, have 
a tendency to pose serious challenges 
to evolutionary models of planetary 
formation.  A recent find provides 
yet another example: NASA’s Spitzer 
Space Telescope has found a planet 
too young to have been formed by the 
standard accretion scenario.  

The new planet

Spitzer’s infrared spectrograph 
found evidence for a clearing in the 
gas and dust disk around a star called 
CoKu Tau 4.  The clear region extends 
to about 10 AU from the star.  (Earth 
is 1AU—astronomical unit—from the 
sun.)  It is believed that this is caused 
by the presence of a giant planet.  As 
dust falls in towards the star, the planet 
would collect any dust coming from 
outside its orbit, while material inside 
the orbit would fall uninhibited to the 
star, leaving a clear region between the 
star and the orbit of the planet.1  

Several other mechanisms might 
produce such a hole in a protoplanetary 
disk, but none seems to fit the specifics 
of the disk around CoKu Tau 4.  For 
example, a companion star could 
explain the hole, but no companion 
star has been observed.  Alternatively, 
the formation of a group of smaller 
objects such as asteroids could clear 
a hole, but this would not explain the 
observed sharp boundary.2  While 

there is still some scepticism, the most 
likely explanation is a large planet.  
Dan Watson, a co-discoverer of the 
gap in the disk, said: ‘The planetary-
formation scenario is the only one that 
really gives the degree of clearing that 
we see in the center of the disk, and the 
sharpness of the inner edge of the disk 
that we see in the data.’3,4  

Holes in disks have been observed 
before on several occasions.  But this 
case is remarkable in that the star is 
dated at only about one million years 
old.5  The planet clearly cannot be 
any older than the star, and according 
to evolutionary theories it must be 
younger.  This means that evolutionists 
have to explain how a giant planet 
could form in less than one million 
years, while the most widely accepted 
theory of planetary formation requires 
about four times that long.2,6  

A challenge to the accretion 
model

According to the accretion model, 
the formation of a giant planet begins 
when dust grains in the protoplanetary 
disk7 stick together in clumps, which 
in turn stick together to produce 
larger clumps, and so on, all the 
way to asteroid-size planetesimals 
and eventually a planet-size, rocky 
protoplanet.  The protoplanet’s gravity 
then pulls in some of the surrounding gas, 
giving the planet the thick atmosphere 
characteristic of such 
giants.  

There are theo
retical difficulties 
with this model.  For 
example, when the 
planetesimals reached 
about a kilometre in 
size, they would wear 
each other down in 
collisions as fast as 
they could accrete.8  
Planets can hardly form 
this way.  According 
to extrasolar planet 
researcher  Denise 
Kai s l e r,  ‘No  one 
knows  qu i t e  how 

planetesimals ever attain protoplanet 
status.’9  (Nevertheless, most astro
nomers are still confident that the 
theory is basically correct, and that the 
problems will be resolved by further 
study.)  

 
But newly discovered extrasolar planets 
have compounded these problems, and 
have repeatedly forced evolutionists to 
rethink their ideas.  This latest example 
means evolutionists must find a way 
for a large planet to form in less than 
a million years.  Watson admitted 
that this planet’s age ‘really causes 
problems for the standard model of 
planetary formation’.10  

Conclusion

In a previous issue of TJ,11 Robert 
Newton discussed a planet too old to 
be explained by accretion.12  The planet 
orbiting CoKu Tau 4, if confirmed, 
would be too young for that same 
model.13,14  The accretion model, already 
plagued by theoretical difficulties, is 
becoming more and more untenable as 
the increasing knowledge of extrasolar 
planets continues to highlight that 
theory’s weaknesses.  It is becoming 
apparent that the accretion model 
works (to some degree) in our solar 
system simply because it was tailor-
made to do just that.  But it fails the 
critical test of being able to account for 
data other than those it was invented 
to explain.  

Artist’s conception of the planet orbiting CoKu Tau 4.  Courtesy 
NASA/JPL-Caltech.  
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