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Right: Image of Jupiter
created from data taken
by the Voyager spacecraft
in 1979. The colors have
been modified to bring out
the detailed structure.

Left: An artistic
= ™M representation of Jupiter’s

P «.nm,vﬁ atmosphere, by Don Dixon.

DR

———

B

Jupiteris aninteresting case: its odor
changes layer by layer.

The outer layers would smell of rotting
fish, because ammonia molecules are
abundant.

Moving inward, the fish smell would mix
with that of rotten eggs, because
hydrogen sulfide is also present.
Finally, we would detect the smell of
bitter almonds, arising from hydrogen
cyanide.

There would also be a smell of garlic
because of the presence of phosphine in
this giant planet.
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Methane is found in the atmospheres
of several planets (Jupiter, Uranus,
Saturn and Neptune), in comets
(67P/Churyumov-Gerasimenko),
and in the largest moon of Saturn
(Titan). Methane can have a geological
or a biological origin.

This gas is odorless. Does that
surprise you? Methane (like butane)
has no smell. Infact, a small amount of
a smelly substance is added to tanks
of these gases so that people can
detect leaks.

The noble gases (helium, neon, argon, ...),
and also carbon dioxide and water,
are other molecules that have no odor.
Sodium is present in the atmosphere
of the exoplanet HD189733b. It has
nosmell, but it burns the mucous
membranes of our noses, causing
terrible pain.
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What does the Moon smell like?

Picture of the Moon with an mmd_xO:.mr_.v during
‘the NASA space mission Apollo 16.

Astronauts smelling fresh samples of
moon dust say that it smells like burned
gun powder. But when the dust is
brought back to Earth, the gun powder
smell disappears. No one knows why.

The lunar surface consists of silicon
dioxide crystals (which come from
meteorites that have crashed onto the
Moon’s surface during its lifelime) and
also of iron, calcium and magnesium.
None of these smells of gun powder,
which is made of potassium nitrate,
carbon and sulfur.

‘632WO09 pue

‘spno|o Bulwdogj-Jdeqs ‘saaue|d Buipnioul
‘@s42A1UN 243 FnoyBnoJya saoe|d asusAlp
RJ2A Ul punoy U329 2AEY SINDJ O BS3Y |
‘abeqqeo pa|ioq pue 23] ‘UoIUO DIED JO 24naxiLu
e ;||aws queubndaa gsow e sey joiyzaueyla
pue ‘o1ueb jo s|zws auiydsoyd ajiym

‘ysiy Buikeoap Jo s||ws eluouy ‘asde|joo
Raoqeaidssa 01 pes| uaas pue ‘uoigeaidul 9K
‘easneu asneo ueo A9Yq SUOIEIFUSOUOD
ybiy u] ‘KjeA1roadsau ‘sunuew pue sbba
U29904 4O [|2LS OM7 4Sdl4 24 | ‘|olygaueyas
pue auiydsoyd ‘eluowwe ‘spiyns |Kuoques

‘DpIHNs UsBoJIPAY AP 07 232] Lo

N &

‘aoedg

Ul S2|N23|0LW 10999p UED pue ‘bl 2AeM
-azqauiw aunmdeo seuusque ssay ) a1y
JO 4u3s9p eLUuEOELY 2] Ul ‘YINTY PA0GY

When molecules in Space collide
with one another, they can begin to
rotate, vibrate, and bend. These
movements can produce light,
usually infrared or microwaves, with
the wavelength of the light being
different for each molecule.

Pointing our telescopes to the sky
and using spectrometers, we can
see subtle details of the light, and
we can determine which molecules
are present in different corners of
the Universe.

Although we cannot smell the
Universe directly, we can imagine
what it must smell like by
identifying the molecules that are
present, since we know what these
molecules smell like here on Earth.
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What do the astronauts say?

Astronauts who have gone

8 into Space say that the
Universe

e smells like:

Anousheh Ansari: “It smells like
toasted almond cookies”.

Don Petit: “It reminds me of the
gases given off by welders, it's a
pleasant sensation, metallic and
sweet”.

Alexander Gerst: “A mixture of nut:
and the brakes on my motorcycle”.

b

Reid Wiseman: “Like damp clothes
after a day inthe snow”.

Kevin Ford:“Like something that I've §
never simelled before and that Il
never forget”.
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The astronauts who
have walked onthe

If we could breathe
it ses,the Solar
mmm. ?m uld smell
of soot and diesel
exhaus;

Thecomet Churi
would smell of

rotten €995,

rotting fiskigarlic
and WO:N&DNNTWN&@.
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From the outside,

Jupiter would smell

of rotting fish.

Further in, it would

also smell of rotten

eggs. Even further

in, it would smell of wﬁw.nrm.ﬂ »

bittor CAm— Earth are found in car
exhaust fumes.
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The Universe in my Pocket No. 7

This booklet was written in 2017 by
Gloria Delgado Inglada of the Astronomy
Institute of the National Autonomous
University of Mexico and revised by Stan
Kurtz.

The images of this booklet come
primarily from NASA, ESA and the
Hubble archive, or they are in the public
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The sense of smell, like that of
taste, is chemical in nature, but it
acts at greater distances: it is
easier to smell something than it is
to tasteit.

The molecules that float through
the air arrive at our nasal passages
and are absorbed by the mucous
membranes. At the top of our nasal
passages thereis olfactory epithelium
tissue, whose sensory receptors are
similar to taste buds.

These cells are activated when odor
molecules reach them, and they
transmit information to the
olfactory bulbs, which send messages
directly to the brain. When these
signals arrive at the brain, they can
stimulate emotions and memory
and are able to affect our
thoughts.

Thus, smells remind us of people,
places and events that we thought we
had forgotten.



