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It's reached epidemic proportions.
How bad is it for you?
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News

Astronomy

‘Perfect’ planetary system
found 100 light years away

Alex Wilkins

AN ANCIENT group of six
exoplanets whose orbits have
been unchanged for billions of
years could tell us about how
planetary systems like our
own formed.

When planets orbitastarina
fixed, regular pattern, they are
said to be resonant. They will
continue like this until they are
knocked off course by another
large object passing nearby or
smashing into them, setting
them on a chaotic, changing
orbit. For instance, it is thought
that Jupiter and Saturn swapped
places early on in the solar
system’s formation as they
passed close by.

“Once there is a chaotic
movement in a system, you
willlose the information from
initial conditions. You cannot
trace back where the planets
were in the past,” says Rafael
Luque at the University of
Chicago. But without this
chaotic movement, aresonant
system will remain unchanged
from its birth, he says.

In 2020, astronomers
discovered a pair of resonant
planets around the star
HD 110067, about 100 light years
away, using the Transiting
Exoplanet Survey Satellite
(TESS). But Luque and his
colleagues noticed there were
other signals in the data that
didn’t make sense.

They followed up this
observation a couple of years
later with TESS and the space-
based CHaracterising ExOPlanet
Satellite (CHEOPS), finding a
third planet, but the signals
still weren’t fully explained.

The team looked at
simulations of the signal that
different combinations of
resonant planets would
produce —some planets will go
around the star three times in
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the period that it takes another
planet to go around twice, for
example. This revealed a system
involving six planets, all
orbiting in aflat plane, that
almost perfectly fit the data

(Nature,[doi.org/gs7dj4).

“It is really an impressive
feat how perfectly resonant
the system is,” says Luque.

“If you take a mathematical
solution, you could predict the
periods [how long the planets

“This is really the

1 per cent of the
1 per cent in terms
of exoplanet systems”

take to orbit the star] exactly
at the right time where we
actually see them.”

This perfect resonance
means that HD 110067’s planets
have probably been like this
since they formed 4 billion
years ago. “It’s like a fossil
from looking back in time,” says
Sean Raymond at the University
of Bordeaux in France. “Not
much has changed since the gas
phase in this kind of system,
so you can explore certain
aspects of it.”

The planets all have orbits

The six planets of the
HD 110067 system
orbitin aregular pattern

shorter than 50 days and are
classified as “mini-Neptunes”,
gas planets smaller than any
in our solar system, which
astronomers don'’t fully
understand.

HD 110067 is very bright
compared with other stars
we know of that host mini-
Neptunes, so we should be
able to glean lots of information
about these planets and how
they formed, with follow-up
observations from telescopes
like the James Webb Space
Telescope. “This is really the
1per cent of the 1 per cent
in terms of exoplanet
systems,” says Luque.

As well aslearning about their
history, we will probably be able
to find out what conditions are
like in the planets’ atmospheres
and their interiors.

Three of the planets appear
to have relatively low densities,
which suggests they might
contain water. This also raises
the possibility they could
have habitable zones for
life, says Luque. I

Genetics

Rare gene variants
can makeyou
5 centimetres taller

Michael Le Page

NEARLY 30 rare gene variants that
decrease people’s height by up to
7 centimetres, or raise it by up to

5 cm, have been discovered by
analysing the genomes of more
than 300,000 individuals.

"The variants | found, they're
very rare, so less than 1 per cent
of individuals carry them, but their
effects are very large,” says Gareth
Hawkes at the University of Exeter
Medical School in the UK.

Height is largely genetically
determined, with environmental
factors such as nutrition playing
only a minor role. By comparing the
gene variants in millions of people
with their heights, more than
12,000 common gene variants
that are linked with stature have
already been identified.

However, these common variants
usually only have a small effect,
typically raising or lowering height
by a millimetre or less.

Now, Hawkes and his colleagues
have analysed the genomes of
200,000 people in the UK Biobank
study. They checked their findings
by looking at another 130,000
genomes from two US projects
called All of Us and TOPMed.

This means their research is
based largely on people with
European ancestry.

The team found 29 rare variants
that have an average effect of about
3 cm,butcanaddupto 5cmto
someone’s height or take off 7 cm.
Most appear to act by altering the
level of activity of genes, rather
than changing the proteins encoded
by genes (bioRxiv, doi.org/k65wi).

Loic Yengo at the University
of Queensland in Australia says
the variants found so far in
people of European ancestry
explain only about half of the
variation that is thought to be
genetic. “So there s still along
way to go before we identify all
the rare variants responsible for
the missing heritability.” I
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