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Solar system

Is this how the moon was really made?

The moon is thought to have formed during one big impact, but it could actually have been three

Jonathan O’Callaghan

MULTIPLE impacts on Earth
might better explain our moon’s
origin than a single giant impact
4.5 billion years ago —and may help
solve one of its biggest mysteries.
Pinning down the origin of our
moon has been hard. The leading
idea isthat it was formed early
in the history of the solar system
in the aftermath of animpact

“"After three impacts on
Earth, we put enough
mass into orbit to
make a full moon”

between Earth and a giant
Mars-sized object known as
Theia, which possibly originated
closertothe sun than where our
planet is. The impact would have
thrown debris into space that
eventually coalesced into the large
natural satellite we see today, at
atime when material was more
jumbled up around the sun

and impacts were common.

But Earth and the moon
are surprisingly similarin
composition, which makes this
model a little difficult because
the moon should have retained
more material from Theia than
Earth. “This is a big problem forthe
canonical model,” says Philip Carter
at the University of Bristol, UK.

Instead, Carter and his
colleagues propose that achain
of impacts on Earth over a few
million years might better explain
why Earth and the moon are so
compositionally similar. They
show that three or more large
impacts on our planet in the early
solar system, involving objects
ranging from the moon'’s current
size to nearly the size of Mars,
could explain the origin of the
moon we see today (Monthly
Notices of the Royal Astronomical
Society, doi.org/qg72).

In this scenario, each impact
would produce asmall moon,
or moonlet, in Earth’s orbit.
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Overthousands of years, these
moonlets would gradually
combinetogether under their
gravity, forming one large object.
“They will attract and collide
with each other,” says Carter.

The moonis
bigger, relative
to Earth, than
other satellites
are to their
planets

“It’s very unlikely you'd end
up with astable system with
multiple large moonlets.”
Previous models have also
invoked a multiple-impact
origin of the moon, but they
have required a much larger
number of impacts on Earth, up
to 20, compared with this latest
model. “After three impacts, we
put enough mass into orbit to

make a full moon,” says Carter.

Robert Citron at the Southwest
Research Institute in Colorado
says that having fewer impacts
“canbebetter” because the more
impacts amodel has, the more
likely it is that existing moonlets
would be kicked out of Earth’s
orbit, preventing the moon
from forming. However, invoking
more impacts leads to acloser
compositional similarity between
Earth and the moon, better
explaining what we see today.
“When you have multiple impacts,
you re averaging more of these
impactors,” says Citron.

Working out how the moon
formed is important because the
Earth-moon system is unusual.
“It’s such a unique satellite,’
says Citron. “It’'s very big relative
to Earth, whereas the Martian
moons are very small compared
to Mars, and the satellites of
the gas giants are very small
comparedtothose planets.” B

Health

Petpooches’
microbes may
make us more caring

DOGS may be man’s best friend, but
what if they boost our well-being by
altering our microbiome? A series of
experiments in mice suggests that
dog owners have a unique make-up
of bacterial species that encourage
empathetic and social behaviours.
With dogs typically topping

popular pet lists, Takefumi Kikusui
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at Azabu University in Japan wanted & B

to understand whether the animals
change our gut microbiome in a way
that prompts good well-being.

To explore this, the researchers
analysed surveys where caregivers
of 343 adolescents, who were
aged 12 to 14 and lived in Tokyo,

reported on various aspects of their
social behaviour, such as how often
they felt lonely or struggled to get
on with their peers. The surveys also
revealed that about a third of the

adolescents had a petdog.

Being a dog owner can
Improve life satisfaction in
more ways than one

The team found those with dogs
ranked as less socially withdrawn
and behaved less aggressively than
non-dog-owners, on average.

Saliva samples also revealed that
several species of Streptococcus
bacteria were more abundant in the
dog owners, which has been linked
to reduced depressive symptoms.

“If you're playing with a dog
a lot, you're going to have a lot of
exposures to the microbes the dog
has, from licks [and] them jumping
up onyou,” says Gerard Clarke at
University College Cork, Ireland.

The team then transplanted oral
microbes from three dog owners and
three non-dog-owners into the

stomachs of germ-free mice.

Over the next few weeks, the
team had the animals carry out a
series of behavioural tests. In one,
the mice were placed in a cage with
another mouse that was trapped in
a tube. The mice that received
transplants from dog owners
chewed the tube and poked their
nose through holes in it significantly
more often than those that received
transplants from non-dog-owners
(iScience, doi.org/hbdfv2).

This suggests that the former
mice had more empathy and were
trying to help, says Kikusui.

In another test, these same mice
sniffed at an unfamiliar mouse in
their cage more often than the other
group, which suggests they were
more social, says Clarke. |
Carissa Wong
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