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On average, 91 people are killed by 
asteroids each year. This number – 
taken from a 2010 report published 
by the US National Academy of Sci-
ence – might seem alarmingly high, 
especially since we know of only a 
few such deaths in recorded history. 
But in fact it is simply a consequence 
of statistics: the average value takes 
into account deaths from enormous 
collisions that happen only rarely, 
but could potentially cause massive 
destruction. For example, it is gener-
ally thought that, roughly 66 million 
years ago, the impact of an object at 
least 10 km in diameter produced 
effects that led to the extinction of 
around three-quarters of life on 
Earth, including the majority of the 
world’s dinosaurs. 

Many questions remain unan-
swered about the sequence of events 
that produced this cataclysm. In her 
book Dark Matter and the Dinosaurs, 
theoretical physicist Lisa Randall 
focuses on a novel one: how did the 
dinosaur-killing asteroid end up 
on its collision course with Earth 
in the first place? It has been sug-
gested that the impactor was a comet 
nudged from an innocuous orbit in 

the Oort Cloud at the outermost 
reaches of the solar system. But if 
that is the case, Randall asks, what 
did the nudging? 

Initial inspections of the fossil 
record (which Randall describes 
in detail) reveal some evidence to 
suggest that large impacts tend to 
occur in groups separated by around 
35 million years. Although this peri-
odicity has not been clearly estab-
lished, could it provide a clue to the 
nature of the dislodging force?

After ruling out the possibility that 
the gravitational influence of an invis-
ible companion star of our Sun might 
be responsible, Randall considers the 
motion of our solar system through 
the Milky Way galaxy. As it orbits 
the galactic centre, the solar system 
also oscillates through the plane that 
contains most of the galaxy’s stars. 
If there was a thin, dense region of 
matter contained within this stellar 
plane, then our orbit would periodi-
cally take us through regions of space 
with a density greater than the aver-
age. In that case, the additional gravi-
tational interactions that take place 
during that period could be respon-
sible for nudging Oort Cloud objects 

towards the Sun.
At first sight, this idea is hard to 

justify, as we have no observational 
evidence for such dense patches 
of space. But if these regions were 
made of dark matter – the invisible 
substance that makes up around 85% 
of the mass in the universe – then an 
absence of observational evidence is 
exactly what we would expect. This is 
an intriguing idea, because it is now 
widely accepted that dark matter has 
helped to create the cosmic scaffold 
on which the large-scale structure of 
the universe was built. 

The story is that these dark-mat-
ter particles were created in the Big 
Bang and, through gravitational 
interactions, began to concentrate 
in the very first moments of the life 
of the universe. The resulting clumps 
acted as seeds that attracted (again 
via gravity) the stable atoms that 
began to form once the tempera-
ture of the universe had fallen suf-
ficiently. As the universe expanded, 
gravity magnified these irregulari-
ties in the matter distribution, finally 
producing the pattern of galaxies we 
see today. 

Unfortunately for Randall’s 
dinosaur-killing story, the cold and 
essentially collisionless dark matter 
described above does not behave in 
the same way as conventional mat-
ter. In particular, it could not be 
distributed in the galactic plane as a 
thin, dense disc capable of trigger-
ing a comet’s fatal trajectory through 
gravitational attraction, because gal-
axy-formation models fail to predict 
the existence of an overdense region 
within the plane of the galaxy.

This leads Randall to introduce a 
more hypothetical variety of dino-
saur-killing dark matter, via the 
radical concept of a whole new “dark 
sector” in which partially interact-
ing dark matter interacts with itself 
through the new force of “dark elec-
tromagnetism” to which ordinary 
matter is oblivious. Such self-inter-
actions might allow this new class of 
dark matter to lose energy and slow 
down enough to form a disc within 
the galaxy. 

There is little doubt that a mas-
sive impact 66 million years ago was, 
at least in part, responsible for the 
demise of the dinosaurs. The nature 
of the impactor remains unknown, 
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but if it was indeed a comet dislodged 
from the Oort Cloud, then Ran-
dall’s book provides an entertain-
ing and radical explanation of the 
events leading up to their ultimate 
extinction. However, the partially 
interacting dark-matter model that 
spawned this explanation is, as Ran-
dall concedes, “speculative”, with 
little experimental evidence to sup-
port it. Many of the observations that 
provided the original motivation for 
creating the model have now been 
questioned, while some reported 
discrepancies between observations 
and the results of dark-matter simu-
lations have since been resolved. 
And as Randall herself states, “If 
there is a conventional explanation 
for an observation, it is almost always 
the right one. Radical departures 
should be accepted only when they 
explain phenomena that older ideas 
fail to accommodate. In only very 
rare instances are new ideas truly 
necessary to explain observations.” 

Perhaps I am more comfort-
able with established ideas, aligning 
myself with the majority of scien-

tists who are (in Randall’s opinion) 
a “conservative lot”. But you may 
wish to read this entertaining book 
before making up your own mind. 
After all, to misquote Robert Frost, 
“We dance round in a ring and sup-
pose, but nature sits in the middle 
and knows”. 

Forthcoming data from the Large 
Hadron Collider at CERN and the 
European Space Agency’s Gaia mis-
sion – which is designed to produce 
a 3D map of the Milky Way with 
unprecedented accuracy – may well 
cast some light on the properties of 
dark matter in our galaxy and the 
universe at large. In doing so, there 
is a chance that we could come 
closer to discovering what was ulti-
mately responsible for the demise of 
the dinosaurs. 
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So what is the site about?
If you think you’re pretty knowledgeable about the 
history of space exploration, then this blog will 
make you think again. It will also send you down 
one of those Internet “rabbit holes” that spits 
you out, several hours later, with a newfound 
appreciation for a subject and a disquieting 
sense of disbelief about what time it is. (You have 
been warned.) The person responsible for this 
particular rabbit hole is the science writer and 
space aficionado David S F Portree, a veteran of 
the science blogosphere whose previous sites 
include the similarly themed Beyond Apollo, 
which was part of Wired magazine’s science blog 
network until earlier this year. Like Beyond Apollo, 
Portree’s new site focuses on the lesser-known 
aspects of space exploration, including missions 
and programmes that never got off the ground. 

Isn’t that a bit of a downer?
“The history of spaceflight is mostly about 
dreaming and planning, not funding and 
launching,” Portree writes. “Focusing on this 
could become depressing really fast, but I try 
to strike a healthy balance, presenting both 
the hard lessons and great victories of our 
past, and the difficult challenges and exciting 
possibilities of our future.” It is also interesting 
to see how particular dreams and plans have 
cropped up repeatedly (albeit with variations) 
in the decades since humans began venturing 
outside the Earth’s atmosphere. For example, 
NASA’s current plans for capturing an asteroid 
and landing astronauts on it are reminiscent 
of a 1966 proposal by one Eugene Smith, an 
engineer at Northrop Space Laboratories. As 
Portree explains, Smith pointed out that the 
asteroid Eros was due to make a close approach 
to the Earth on 23 January 1975, and suggested 
that a flyby might make good practice for a future 
Mars mission.

Who is it aimed at?
The posts on DSFP’s Spaceflight History are 
written in clear, accessible prose, and most of 
the physics in them (orbital mechanics, some 
kinematics, bits of astrophysics and planetary 
science) is not hard to grasp, at least on a 
conceptual level. Some of the historical, political 
and spacecraft-engineering details do get 
rather technical, however, and you’ll need a high 
tolerance for acronyms and mission numbers to 
get through some of the longer, more complex 
essays. In short, this is a blog for people whose 
interest in space exploration goes beyond pretty 
pictures and dramatic stories, although there are 
plenty of those, too.

Anything else?
Now and then, Portree pokes his nose into topics 
with a more tangential connection to spaceflight. 
In one of these, he speculates on what would 
have happened if astronomers had discovered 
Pluto in the late 1970s, rather than in 1930. This 
alternative version of history is plausible, Portree 
notes, because “only a series of astronomical 
errors led us to believe that a planet might exist 
beyond Neptune”. Without those errors, early 
20th-century astronomers would have had no 
reason to hunt for an additional planet, and the 
object we know as Pluto would probably have 
been found in 1978 (together with its moon, 
Charon, which was in fact discovered that year). 
At that point, we would have realized immediately 
that Pluto was too small to be a planet – thus 
avoiding the “dwarf planet” controversy entirely.

Can you give me a sample quote?
From an August 2015 post entitled “Failure 
was an option: what if Apollo astronauts could 
not ride the Saturn V rocket?”: “The Saturn V 
was the largest rocket ever developed. It had 
engines of unprecedented scale and power: the 
F-1 engines in the 33-foot-diameter S-IC first 
stage, which burned RP-1 kerosene fuel and 
liquid oxygen, remain today the largest ever 
flown. The J-2 engines in the top two stages, 
the 33-foot-diameter S-II second stage and 
the 22-foot-diameter S-IVB stage, gulped down 
temperamental liquid hydrogen and liquid oxygen 
propellants. Cautious engineers could see many 
opportunities for trouble, and they were aware 
that problems they could not foresee might be the 
most difficult to solve. Many believed that NASA 
should have in place backup plans in case the 
Saturn V suffered development delays.”

Web life: DSFP’s Spaceflight History


