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(5.5-yr-old Larry @ 2015/11)

Figure 3.1 The eight planets of our Solar System. Image: Wikipedia Commons, NASA.
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Figure 3.3 Mars as observed by the Hubble Space Telescope at the time of its closest approach
for 60 000 years. Image: J. Bell (Cornell U.), M. Wolff (SSI) et al., STScl, NASA.




Mars in the Loop
Image Credit & Copyright: Tunc Tezel (TWAN)

Explanation: This composite of images spaced some 5 to 9 days apart, from late April (bottom right) through November 5 (top left), traces the retrograde motion of ruddy-colored Mars through planet Earth's night sky. To
connect the dots and dates in this 2018 Mars retrograde loop, just slide your cursor over the picture (and check out this animation). But Mars didn't actually reverse the direction of its orbit. Instead, the apparent backwards
motion with respect to the background stars is a reflection of the motion of the Earth itself. Retrograde motion can be seen each time Earth overtakes and laps planets orbiting farther from the Sun, the Earth moving more
rapidly through its own relatively close-in orbit. On July 27, Mars was near its favorable 2018 perihelic opposition, when Mars was closest to the Sun in its orbit while also opposite the Sun in Earth's sky. For that date, the frame
used in this composite was taken during the total lunar eclipse.
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Mass 3.3 X 10%kg 0.055 that of Earth
Mean radius 2439.7 km 0.383 that of Earth
Escape velocity 4.25kms™!
Rotation period 58.646 days
Semi-major axis of orbit 57 909 068 km 0.387 AU
Average orbital speed 47.87 km
Eccentricity 0.2053
Period 87.97 days
Orbital inclination y &




Mercury

+ Closest planet to Sun
+ Very elliptical orbit (e~0.21)
« Only 3000 miles (~5000 km) in diameter

< Rotation locked to Sun: 3 rotations in 2

orbits

2 Moon-like on the outside (craters: ¥ 1)

« Earth-like on the inside (dense core,
magnetic field)
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MERCURY

solarsystem.nasa.gov/mercury




Mercury has Craters

<+ Not as dense
as on Moon

+ Most of
Mercury
covered with
lava plains
(intercrater
plains)




And Mercury has the last thing
you'd expect to find: ice caps




Mercury's ice seems to be
hiding In polar craters







Mercury
has a
huge

Impact
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Caloris
Basin




Volcano on
Mercury
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Venus

Mass 4.8685 X 10**kg 0.815 that of Earth
Radius 6051.8km (1.95 that of Earth
Escape velocity 10.46kms™'
Rotation period —243 days (The minus sign indicates
retrograde rotation.)
Axial tilt 177.36°
Semi-major axis of orbit 108 208 930km 0.7233AU
Average orbital speed 35.02kms™!
Eccentricity 0.0068
Period 224.7 days
Orbital inclination 3.39°




Venus

+ Only a bit smaller than Earth

+ Nearest planet (26 million miles)
<+ Shows phases as it orbits the Sun
2 No magnetic field (only planet) §
&R H: 81200 Kk4
+ Atmosphere mostly Carbon Dioxide

® —90 times as dense as Earth

® Runaway Greenhouse Effect

® Surface Temperature 450 C (850 F)

® High winds within a highly turbulent atmosphere

® Albedo (JxflE%) ~0.7, mag~-4 (after Moon)




es02015 — Science Release

Possible Marker of Life Spotted on Venus

14 September 2020

e AL |

— R ERN DR

An international team of astronomers today announced the discovery of a rare molecule — phosphine — in the
clouds of Venus. On Earth, this gas is only made industrially or by microbes that thrive in oxygen-free ey
environments. Astronomers have speculated for decades that high clouds on Venus could offer a home for
microbes — floating free of the scorching surface but needing to tolerate very high acidity. The detection of
phosphine could point to such extra-terrestrial “aerial” life.



Venus from Pioneer Venus Orbiter




Venus Topography

Topography of Yenus
240 270 300 0 30 60 90 120 150 180 210 240 270

© = Tz Py WK
P | $7 &2@0 i‘\BUN

s g 30N
£ i 0
R Y S
qﬁ o
-
’ ; 60S
| |

Elevation in kilometers relative to mean radius of Yenus
<-2-10123 456>
[ HEEN N



Venus Radar Image (Magellan)

(98% surface in 4.5 yrs)




explore at solarsystem.nasa.gov/venus




Venus Has Craters




Venus has
Large Volcanoes

1671 R~ K T100km ) -k L

explore at solarsystem.nasa.gov/venus




Venus has Unusual Small

Volcanoes

D~50km, H~1km



Venus Differs from Earth in One
Important \Way:

+ Venus has no Plate Tectonics (#3545 14)

< Earth’s internal heat causes hot material to
rise within Earth and plates to move

+ Venus’ crust is too rigid

<« Heat builds up and escapes in planet-wide
volcanic activity



Why Venus Has No Plate

Tectonics

< It's hot! We'd expect hot rocks to be /ess
rigid, not more!

<« But it's also dry! Dry rocks are ten times
stronger at high temperatures than wet
rocks.

<« Earth is wet. That affects not just the outside,
but the inside as well.
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Mass 5.9736 X 10**kg

Radius (mean) 6371km é‘”“ O“"“’“ g"‘
Escape velocity 11.18kms ™’ oy, | o
Day length 1 day RO
Rotation period 23 h 56 min 04 s (sidereal day)

Axial tilt 23.44°

Semi-major axis of orbit 149 597 887.5km 1AU
Average Orbital Speed 29.78kms ™'

Eccentricity 0.0167

Period 365.256366 days

Orbital inclination 0° (Our orbit provides the

reference plane.)
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Pale Blue Dot (can you spot it?)

a photograph of planet Earth taken on
February 14, 1990, by the Voyager 1
space probe from a record distance of
about 6 billion kilometers (3.7 billion
miles, 40.5 AU)



Carl Sagan, “Pale Blue Dot: A Vision of the Human Future in Space”

“Look again at that dot. That's here. That's home. That's us. On it everyone you love,
everyone you know, everyone you ever heard of, every human being who ever was, lived out
their lives. The aggregate of our joy and suffering, thousands of confident religions,
ideologies, and economic doctrines, every hunter and forager, every hero and coward, every
creator and destroyer of civilization, every king and peasant, every young couple in love,
every mother and father, hopeful child, inventor and explorer, every teacher of morals, every
corrupt politician, every "superstar," every "supreme leader," every saint and sinner in the
history of our species lived there-on a mote of dust suspended in a sunbeam.

The Earth is a very small stage in a vast cosmic arena. Think of the endless cruelties visited
by the inhabitants of one corner of this pixel on the scarcely distinguishable inhabitants of
some other corner, how frequent their misunderstandings, how eager they are to kill one
another, how fervent their hatreds. Think of the rivers of blood spilled by all those generals
and emperors so that, in glory and triumph, they could become the momentary masters of a
fraction of a dot.

Our posturings, our imagined self-importance, the delusion that we have some privileged
position in the Universe, are challenged by this point of pale light. Our planet is a lonely

speck in the great enveloping cosmic dark. In our obscurity, in all this vastness, there is no & ﬁ ™ N
hint that help will come from elsewhere to save us from ourselves.

The Earth is the only world known so far to harbor life. There is nowhere else, at least in the
near future, to which our species could migrate. Visit, yes. Settle, not yet. Like it or not, for
the moment the Earth is where we make our stand.

It has been said that astronomy is a humbling and character-building experience. There is
perhaps no better demonstration of the folly of human conceits than this distant image of our
tiny world. To me, it underscores our responsibility to deal more kindly with one another, and
to preserve and cherish the pale blue dot, the only home we've ever known.”
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How To MAKE Simulations reveal how a giant collision between two similarly sized planets (‘half-Earths’)
might explain why the Moon has a similar composition to Earth’s mantle. The violent crash

A MOON blended both planets to produce Earth and a disk of hot debris that coalesced to form the
Moon (blue to red spans temperatures from below 2,000 kelvin to more than 6,400 kelvin).

Two similarly sized The bodies are sheared Within hours, the debris heats
planets collide. by the impact. up, mixes and begins to collapse.

Over about 100 years,
the Moon forms from
the debris disk.

Over tens of thousands of years,

Earth's spin rate is halved by a

resonance between the Moon Spiral arms disperse

and the Sun. into a disk of debris of
around 3 lunar masses.

(i, 703, AR, FIRUE)
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9 STROKES
OF LUCK
PRODUGED

© Our hospitable world should not
exist. If Earth had not collided with
another planet, it would have been
barren today - and that is only one
of many ifs. As scientists zero in
on alien worlds, they are realising
that Earth may be the luckiest
planet in the entire universe.

-> EARTH FORMS

1. Supernova provided heat
2. Satumn stopped the potential devastation caused by Jupiter
3. Earth ended up in a narrow ‘Goldilocks’ zone

-» LIFE BECOMES POSSIBLE

4. Collision provided Earth with the perfect size
5. The Moon stabilises our seasons
6. Active geclogy is Earth's thermostat

~» LIFE IS PROTECTED

7. Free oxygen paved the way for sophisticated life
8. Jupiter prevents meteor strikes
9. The magnetic tield was saved at the last minute

0.0000
00000
00781

29%

was the likelihood of Earth developing conditions
that could support life. Statistically speaking,
that makes us one planet in 25 quadrillion.
Our Earth is the result of nine great strokes of luck.
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Earth's Surface
Mass 7.3477 x 102kg \
Radius (mean) 1737.1km
Figurg/1.18 Geometry of the Earth-Moon system.

Rotation period 27.3216 days (in synchrongds rotation)
Semi-major axis of orbit 384 399km /
Eccentricity 0.0549 /
Orbital period 273216days  /
Average orbital speed 1.022kms ™’ /
Synodic period 29.5306 days (from new moon to new moon)
Orbital inclination 5.145° (with respect to the ecliptic)
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Super Moon Micro Moon
05.05.2012 28.11.2012




EE lexs

20:04 2017 SEESERESIIEIIBISH2HE:







(2020/12%)] g Z @i e



A= (2 ifiLaurent Laveder)

-







> A3

® ffi (=) MAME () . WHRATI

® HERIE: ~32% H ifF; &4:

Luna 3, 1959)
0H@%4@m2ﬁa 1K 2 J

~2% H it (I3l

bt Kiliks

{EAME H B AFE 22 378, %%Eﬁ;\ﬁ/ﬁiz— 7(

BH%%BZEI’JE H R o
® it AERIETH H = ?

® IL[H - ERTEUA LV =2 L ke
1 70 3R B e SN Al 2 3

® FMh7eE: T Kilmik

R )

KW, & &N

oi&iﬁj%ﬂ’]%ljﬂ’lfﬁﬁ iﬁi?«%iﬁz
® ittt btk A ? -5 %

T IETH]

VAN




Rotating Moon from LRO: we can see it all!
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Crater Copernicus * The Moon
Hubble Space Telescope - WFPC2
e FIWFPC2Ha &R B H 2R By “FFa BMabt” )r WokE&. #FaRBabie
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E: IEZHIACST2005F8H21B HBAIBIFIHTIE ST (Aristarchus) fRGHN ., FIFIHIERER2 ER/ERNEHNRX
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Credit: NASA, ESA, and J. Garvin (NASA/GSFC)
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Figure 3.12 Tranquillity Base. The Eagle Lander lies behind the seismograph. The data that it
acquired were transmitted back to Earth using a cylindrical antenna. Behind this antenna, at right
angles to the Earth, is the Luna Laser Reflector. Image: Neil Armstrong, Apollo 11 Crew, GRIN, NASA.
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"Transformers: Dark of the Moon' film trailer
transforms Apollo history

Tranquility Base transformed: Teaser for Transformers: Dark of the Moon
reveals an alternate Apollo 11. (Paramount Pictures)

December 13, 2010 — In the teaser trailer released last week [
for Transformers: Dark of the Moon director Michael Bay [%
rewrites the history of the first moon landing. Apollo astronauts
Neil Armstrong and Buzz Aldrin are sent on a mission that takes
"a giant leap" beyond collecting rocks and planting the
American flag.

According to the preview for Bay's third film about "robots in

disguise," while everyone thought the astronauts were exploring
the moon "for all mankind," they were really off discovering a
crashed alien spacecraft.
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Mass 6.4185 X 10%kg 0.107 that of Earth
Radius (equatorial) 3.396km 0.533 that of Earth
Radius (polar) 3,376 km 0.531 that of Earth
Escape velocity 5.027kms™!

Rotation rate 1.026 days

Axial tilt 25.19°

Semi-major axis of orbit 227 936 637 km 1.52AU

Average orbital speed 24.077kms™!

Eccentricity 0.0934

Orbital period 686.96 days 1.8808 Julian years
Orbital inclination 1.85°




Do you get the point?

OPEN 24 HOURS

T GLAD THEY FINALLY OPENED A 7-ELEVEN
HERE. ON MARS, BUT IT'S ANNOYING HOU IT
(LOSES FOR 37 MINUTES EVERY DAY
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1976

1998 1998 (S i i )

The "face" does not stand the test of time. The
image on the left was taken by NASA's Viking
spacecraft in 1976. The middle and right
images were from Mars Global Surveyor's
Mars Orbiter Camera in 1998, showing the
"face" eroded over time, looking much more
like a natural feature. (Viking image enlarged to
3.3 times original resolution, Mars Orbiter
Camera images decreased by 3.3 times); right
image has brightness inverted. Credits:
NASA/JPL-Caltech/MSSS.
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Figure 3.14 A Martian panorama imaged by the the Spirit Rover at Gusev Crater.
Image: Mars Exploration Rover Mission, Cornell, JPL, NASA.
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NASA’s Perseverance Studies the Wild
Winds of Jezero Crater

June 1, 2022

The rover’s weather sensors withessed daily whirlwinds and more while studying
the Red Planet.

NASA'’s Perseverance Mars rover used its navigation camera to capture these dust devils swirling across Jezero Crater on July 20, 2021, the
148th Martian day, or sol, of the mission. Credit: NASA/JPL-Caltech/SSI Eull Image Details

This series of images from a navigation camera aboard NASA’s Perseverance rover shows a gust of wind sweeping dust across the Martian
plain beyond the rover’s tracks on June 18, 2021 (the 117th sol, or Martian day, of the mission). The dust cloud in this GIF was estimated to be

1.5 square miles (4 square kilometers) in size; it was the first such Martian wind-lifted dust cloud of this scale ever captured in images. Credit:
NASA/JPL-Caltech/SSI Eull Image Details
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Figure 3.15 Phobos imaged by the Mars Reconnaissance Orbiter in March 2008.
Image: HiRISE, MRO, LPL (U. Arizona), NASA.
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® Titius-Bode & 1 Distance=i*0.3+0.4, i=0,1,2,4,8,16,32,64
(EEEFHE)
0.4 0.7 1.0 1.6 2.8 5.2 10 19.6

The planets then known fell at distances:
0.39 0.72 1.0 1.52 ? 5.2 9.5 19.2

This suggested that a planet might exist at a distance of ~2.8 AU.
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Different Asteroid & Meteorite Types

Source: Smithsonian Museum of Natural History http://www.mnh.si.edu/earth/text/5 1 4 0.html
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Mass 1.9 X 10" kg 317.8 times|that of Earth
Radius (equatorial) 71492km 11.21 times|that of Earth
Radius (polar) 66 854 km 10.52 times|that of Earth
Rotation period 9.925h

Axial tilt 313

Semi-major axis of orbit | 778 547 199km | 5.2AU

Orbital period 4334.5 days

Average orbital speed | 13.07kms™’

Eccentricity 0.049

Orbital inclination 1.3046°




Figure 3.16 Jupiter asimaged by the Hubble Space Telescope showing the Equatorial

Bands and the Great Red Spot below and to the left of which is a new feature nicknamed

‘Red Spot Junior. Image: NASA, ESA, A. Simon-Miller (Goddard Space Flight Centre), |. de Pater,
M. Wong (UC Berkeley).
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Figure 3.18 Jupiter's moon lo showing volcanoes and sulphur dioxide frost.
Image: Galileo Project, JPL, NASA
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Hubble spots water spurting from Europa
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Mass 5.68 X 10°kg 95.15 times ;Ihat of Earth

——h

Radius (equatorial) 60 268 km 9.45 times that of Earth
Radius (polar) 54 364 km 8.55 times that of Earth
Rotation period 10h 32minto 10h 47 min

Axial tilt 26.73°

Semi-major axis of orbit | 1433 449 370km 9.58 AU

Orbital period 10832.327 days 29.66 years

Average orbital speed | 9.69kms™’

Eccentricity 0.056
Orbital inclination 2.485°




Figure 3.19 Saturn observed by the Cassini spacecraft as Saturn eclipsed the Sun.
The far side of Saturn from the Sun is partially lit by light reflected from the rings.
Image: CICLOPS, JPL, ESA, NASA.
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Cassini's Last Ring Portrait at Saturn
Image Credit: NASA, JPL-Caltech, Space Science Institute, Mindaugas Macijauskas
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Figure 3.20 A panorama of the surface of Titan taken as the Huygen’s probe was descending
through its atmosphere. Image: ESA, NASA, Descent Imager/Spectral Radiometer Team (LPL).
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Mass 8.68 X 10”kg 14.536 times that of Earth
Radius (equatorial) 25 560km

Radius (polar) 24 973 km

Rotation period 0.378 days

Axial tilt I 97.77°

Semi-major axis of orbit | 2876 697 082km | 19.23 AU

Orbital period 30799 095 days | 84.32 years

Average orbital speed 6.81kms™!

Eccentricity 0.0444

Orbital inclination 0.772°




URANUS

plore at solarsystem.nasa.gov/uranus
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Figure 3.21 Animage of Uranus and its rings taken by the Voyager 2 spacecraft in 1986.

Image: Voyager 2, NASA.






Mass 1.0243 X 10*kg 17.147 times that of Earth
Radius (equatorial) 24 764km 3.883 times that of Earth
Radius (polar) 24 341 km 3.829 times that of Earth
Rotation period 16h 6 min 365

Axial tilt 28.32°

Semi-major axis of orbit | 4 503 443 661 km 30.1AU

Orbital period 60 190 days 164.79 years

Average orbital speed 543kms™’

Eccentricity “ 0.0112 \

Orbital inclination T
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Webb's infrared image highlights the planet's dramatic rings and dynamic
atmosphere.

The planet Uranus is an oddball in our solar system, tilted on its side as it orbits the sun, causing extreme seasons. While the planet's atmosphere appeared
nearly featureless when visited by the Voyager 2 spacecraft in 1986, subsequent observations from the ground and in space have shown turbulent storms.

NASA's James Webb Space Telescope recently observed Uranus, and the resulting image highlights a complex system of rings as well as a bright polar cap and
likely storm clouds.

Uranus (NIRCam Image)
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Figure 3.23 The orbit of Uranus in a frame of reference in which Neptune is stationary.
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| Mass 1305 X 102kg 0.0021 that of Earth
| Radius (mean) 1.195 km 0.19 thpt of Earth
Rotation period —6.387 ﬂlays (The minus sign signifies
retrograde rotation.)
| Axial tit 119.59°
| Semi-major axis of orbit | 5906 376 272km 39.48 AU
I Orbital period 90 613 days 248.09 years
I Eccentricity 0.249

Orbital inclination 17.142°
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Figure 3.25 Clyde Tombaugh with his home-built telescope along with drawings he made of the
planet Jupiter. Image: New Mexico State University Library, Archives and Special Collections.



Figure 3.24 Pluto with its three moons; Charon discovered in 1978 and Nix and Hydra
discovered in 2005. Image: M. Mutchler (STScl), A. Stern (SwRI), and the HST Pluto Companion
Search Team, ESA, NASA.
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The New Horizons mission captured this close-up view of the vast plains on Pluto

known as Sputnik Planum and wildly varying terrain.
(NASA/JHUAPL/SWRI; 20151015)



Astrophysicists solve mystery of heart-—
shaped feature on the surface of Pluto

Artistic representation of the huge and slow impact on Pluto that led to the heart-shaped struct...

Credit: NASA/Johns Hopkins University Applied Physics Laboratory/Southwest Research Institut...

The mystery of how Pluto got a giant heart-shaped feature on its surface has
finally been solved by an international team of astrophysicists led by the
University of Bern and members of the National Center of Competence in
Research (NCCR) PlanetS. The team is the first to successfully reproduce the
unusual shape with numerical simulations, attributing it to a giant and slow
oblique-angle impact.



Eris

Mass 1.66 X 10*?kg

Radius (mean) 1300 km (+200/—100 km)

Rotation period >8h?

Semi-major axis of orbit | 10.12 X 10°km 67.67 AU
Orbital period 203 600 days 557 years
Eccentricity 0.442

Orbital inclination 44.2°
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Orbital attrib_utes

Name o  Regonofthe | Orbital ' Orbital period . | Meanorbital ' Inclination .| omital | Planetary i
Solar System radius (AU) (years) speed (km/s) to ecliptic eccentricity discriminant
Ceres Asteroid belt | 2.768 | 4.604 | 17.90 | 10.59° | 0.079 | 0.3
Orcus Kuiper belt (plutino) 39.40 247.3 4.75 20.58° 0.220 0.003
Pluto Kuiper belt (plutino) 39.48 2479 4.74 17.16° 0.249 0.08
Haumea Kuiper belt (12:7) 43.22 284.1 4.53 28.19° 0.191 0.02
Quaoar - Kuiper belt (cubewano) | 43.69 288.8 4,51 7.99° 0.040 0.007
Makemake | Kuiper belt (cubewano) | 45.56 307.5 4.41 28.98° 0.158 0.02
| Gonggong | Scattered disc (10:3) | 67.38 553.1 3.63 30.74° 0.503 0.01
| Eris | Scattered disc 67.78 558.0 3.62 44.04° 0.441 0.1
Sedna Detached 506.8 =~ 11,400 =13 11.93° 0.855 < 0.07
) ~ Physical attributes ]
Name $ r::::‘\::‘:) 3+ S relr::es tc; Le ! hla;a s f Denat:ay s R:;::‘;" 4 | Moons # albedko & H $
the Moon fem) the Moon (x10:k0) (g/cm’) (hours)
Orcus 26% 910 jg 0.9% 0.64 +0.02 | 1.57 +0.15 13 x4 1 0.23 jg:gf 2.2
Ceres 27% } 939.4 +0.2 | 1.3% | 0.94 | 2.16 | 9.1 0 0.09 3.3
Sedna 29% | 995 +80 | = 1%? =1? ? 10 +3 07? | 0.32 +0.06 | 1.5
Quaoar 32% 1110 5 1.9% 1.4 £0.2 2.0+05 17.7 1 | 0.11 £0.01 | 2.4
(Charon) | 35% 1212 £1 2.2% | 1.59 £0.02 | 1.70 £0.02 | 6d 9.3h = | 0.2t0 0.5 1
Gonggong. 35% | 1230 +50 | 2.4% | 1.75 £0.07 | 1.74 £0.16 | 224 +0.2? | 1 | 0.14 £0.01 | 1.8
Makemake  41% | 1430 > =an% ~3.1 =17 228 | 1 081190 ' -03
 Haumea = =45% <1560164 | 55% | 401004 | =202064 39 [ 2 <066 | 02
Eris 67% \ 2326 +12 | 22.6% | 16.6 £0.2 | 2.52 +0.07 | 25.9 £0.5 1 | 0.96 +£0.04 | -1.1
Pluto 68% | 2377 +3 | 17.7% | 13.03 £0.03 | 1.85 | 6d 9.3h 1 5 | 0.49 to 0.66 h -0.76



What if Planet 9 is a Primordial Black Hole?

Jakub Scholtz, James Unwin
(Submitted on 24 Sep 2019)

We highlight that the anomalous orbits of Trans-Neptunian Objects (TNOs) and an excess in microlensing events in the 5-year OGLE dataset can be simultaneously
explained by a new population of astrophysical bodies with mass several times that of Earth (Mg). We take these objects to be primordial black holes (PBHs) and point
out the orbits of TNOs would be altered if one of these PBHs was captured by the Solar System, inline with the Planet 9 hypothesis. Capture of a free floating planet is a
leading explanation for the origin of Planet 9 and we show that the probability of capturing a PBH instead is comparable. The observational constraints on a PBH in the
outer Solar System significantly differ from the case of a new ninth planet. This scenario could be confirmed through annihilation signals from the dark matter microhalo

around the PBH.
The orbital architecture
of the outer solar
system:

Figure adapted from
Batygin et al.,, 2019,
Physics Reports

The planets, to scale:

Mercury,
Venus,
Earth,

& Mars Planet 9

Neptune
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5MEarth
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Comet Tsuchinshan-ATLAS was spotted with a thin streak of light, known as an anti-tail, pointing in the @2024/10/13 20:10:49

complete opposite direction to its bright streaming tail. This photo was taken on Monday (Oct. 14). (Image =3
credit: Michael Jager) mf g
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Perseld meteor shower

This shower peaks in mid-August, when Earth intersects the dust cloud left by pomet Swift- _
Tuttle: Viewmore showers. f W 3 = ;

MeteorShowers.org
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Astronomers race to learn from first interstellar

asteroid ever seen

Wonky orbit confirms that this visitor isn’t from around here.

Ken Croswell

31 October 2017

Alan Fitzsimmons, Queen’s University Belfast/Isaac Newton Group, La Palma.

The interstellar asteroid A/2017 U1 (circled) is rushing away from Earth and is currently traversing the

Pisces constellation.
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