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NEXT OBSERVING EVENING
Friday 19 October from sunset onwards at the Pretoria Centre Observatory, which is also 
situated at CBC. Turn left immediately after entering the main gate and follow the road.

NEXT MEETING
Venue: The auditorium behind the main building at Christian Brothers College (CBC), Mount 

 Edmund, Pretoria Road, Silverton, Pretoria.
Date and time: Wednesday 24 October at 19h15. 
Programme:
➢ Beginner’s Corner: “Trans Neptunian Objects aka TNO’s” by Michael Poll.
➢ What’s Up? by Bosman Olivier.
----------------------------------- 10-minute break — library will be open. --------------------------------
➢         Main talk: TBA to members by e-mail.
➢ Socializing over tea/coffee and biscuits.

The chairperson at the meeting will be Danie Barnardo.
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Astronomy- related articles on the Internet
Saturn sprouts another weird hexagon, puzzling scientists.
https://www.livescience.com/63497-saturn-high-altitude-hexagon-vortex.html?utm_source=ls-
newsletter&utm_medium=email&utm_campaign=20180906-ls

The  equinox.  The  last  equinox  occurred just  before  5  am  SAST  on  Sunday  morning  23
September. Have a good laugh at how flat-earthers try to explain the equinox.
https://www.livescience.com/63648-flat-earth-explanation-for-the-equinox.html?utm_source=ls-
newsletter&utm_medium=email&utm_campaign=20180922-ls

Pablo Neruda. This great Chilean poet won the Nobel Prize for Literature in 1971. Astronomical
imagery often figured in his poetry.
http://earthsky.org/space/poet-pablo-neruda-and-the-beauty-of-the-universe

Why is Earth’s spin axis drifting? Scientists now have, for the 1st time, found 3 reasons why. 
http://earthsky.org/earth/earth-spin-axis-drift-polar-motion-3-processes?
utm_source=EarthSky+News&utm_campaign=39c9e3d614-
EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-
39c9e3d614-394671529

Scientists spy roving dust storms on Titan. Yes, dust storms. But the “dust” is not made up of
silicate particles like dust on Earth, but likely of some kind of organic material, like the “sand”
dunes on Titan.
http://earthsky.org/space/saturn-moon-titan-dust-storms-1st-time?
utm_source=EarthSky+News&utm_campaign=5d4361598b-
EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-
5d4361598b-394671529

There  is  a  rogue  group of  stars  behaving very  suspiciously  in  the  Milky  Way's  disk.
https://www.livescience.com/63698-milky-way-spiral-wobble.html?utm_source=ls-
newsletter&utm_medium=email&utm_campaign=20180927-ls

Mysterious flashes discovered in deep space. But what created them? FRB’s are becoming
ever more mysterious.
https://www.space.com/41775-breakthrough-listen-fast-radio-bursts.html

NASA back  in  the  search  for  alien  “technosignatures”. NASA held  a  Technosignatures
Workshop  in  Houston,  exploring  new  ways  scientists  could  seek  intelligent  aliens.
http://earthsky.org/space/nasa-hosts-workshop-on-how-to-search-for-evidence-of-alien-
technosignatures?utm_source=EarthSky+News&utm_campaign=d2daddf2f6-
EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-
d2daddf2f6-394671529

Searching for life and planets with the SKA. https://www.skatelescope.org/cradle-life/

Every NASA mission should be looking for alien life, scientists say. The sheer number of
known exoplanets (3 793 on 10 Oct 2018) offers exciting opportunities for finding biosignatures.
Also, the 2 300 confirmed exoplanets discovered by NASA's Kepler mission led to estimates that
6 out of every 10 stars could host Earthlike planets. 
https://www.livescience.com/63814-astrobiology-all-nasa-missions.html?utm_source=ls-
newsletter&utm_medium=email&utm_campaign=20181013-ls

The closest exoplanet to Earth could be 'highly habitable'.
https://www.livescience.com/63546-proxima-b-nearest-exoplanet-habitable.html?utm_source=ls-
newsletter&utm_medium=email&utm_campaign=20180912-ls
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Spectrum of the Albireo Pair, registered by Percy Jacobs

Summary of coming presentation on 24 October under “What’s Up?”
- by Bosman Olivier

What’s up in November 2018? 

Planets

Four naked eye planets are visible in the evening sky, Mercury, Saturn, Mars and 
Jupiter, with Venus taking its position as the morning star.Mercury serves as the 
evening star for the first three weeks of the month. Jupiter is visible shortly after 
sunset only for the first part of the month, before it disappears in the solar glare. It
reaches solar conjunction on 26 November. Saturn sets in teh course of the 
evening.

Moon

New Moon on 7 November
First Quarter on 15 November
Full Moon on 23 November
Last quarter on 30 November

Comets

Comet 64P/Swift-Gehrels at perihelion on 3 November Period 9.4 years
Comet 38P/Stephan-Oterma at perihelion on 10 November. Period 38 years

Meteor Showers

Southern Taurid meteor shower at maximum on 5 November.
Northern Tauris meteor shower at maximum on 12 November.
Leonid meteor shower at maximum on 17 November.
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The message on the Pioneer plaques – by Pierre Lourens

In 1972 a spacecraft named Pioneer 10 and in 1973 one named Pioneer 11 were
launched to collect data about the giant planets of the Solar System. Eventually they left
the Solar System. The Pioneer plaques are a pair of gold-anodized aluminium plaques
which were mounted on the outside of the two spacecraft, featuring a pictorial message,
in  case  either  is  intercepted  by  intelligent  aliens  who  have  created  a  technological
civilization. (The chance for such an interception is small, of course.)

The  science  and  mathematics  they  know will  be  the  same  as  ours,  so  that
science and mathematics can serve as “Galactic Esperanto”. To understand what the
message means, consider the following preliminaries.
• The binary number system. 

Any natural number (the numbers we use to count with) can be used as the base of
a number system, except 1. We use 10 as the base of our decimal number system,
which uses 10 symbols: 1, 2, 3, 4, 5, 6, 7, 8, 9 and 0. The smallest natural number
that can be used as a base is 2, the base of the binary number system, which uses
only 2 symbols: 1 and 0. They have the same meaning as in the decimal number
system.
A number such as 1285 in our decimal number system actually means
1x103 + 2x102 + 8x101 + 5x100.
In the binary number system this number is written as 10100000101, which means
1x210 + 0x29 + 1x28 + 0x27  + 0x26 + 0x25 + 0x24 + 0x23 + 1x22 + 0x21 + 1x20.

On the plaques, this number would be written as | - | -  -  -  -  -  | - |
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• The two hyperfine levels of the 1s ground state of the neutral hydrogen
atom. They have a very small energy difference E = 5.87433 micro electron volt.
This state has two closely spaced energy levels because of the fact that both
the proton and the electron have a spin (i.e. intrinsic angular momentum) and
magnetic moment (i.e., they are like tiny magnets).
As illustrated below, the electron can undergo a spin-flip from a state where its 
spin is parallel with the spin of the proton to a state where it is antiparallel with 
the spin of the proton. When it does so, the atom emits a quantum of 
electromagnetic radiation, the energy E of which is given by the simple formula

E = hν
where h is Planck’s constant and ν (Greek symbol nu) is the frequency of the 
radiation.
The frequency with which E corresponds is

 ν = 1420.41 MegaHerz.
From the formula

c = νλ
where c is the speed of light in vacuum, ν the frequency and λ the wavelength,
the length unit λ is found to be

 λ = 21.1061 centimeters.
The time t taken for light to move a distance λ in vacuum can be calculated from

c = λ / t
from which the time unit t is found to be

t = 0.704022 nanoseconds.

 

• Standard cylindrical coordinates used to specify the positions of pulsars.
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• Pulsars. These are rapidly rotating neutron stars that emit strong, very regular
pulses of electromagnetic radiation.

Now consider the symbol on the top left of the figure, also shown below:
This contains the key to the rest of the engraving. Below
the symbol, the small vertical line represents the binary
digit 1 (= 1x20) in the binary number system. The circle
on the left  with the two vertical  lines with dots at their
ends represent the lower state (spins antiparallel) of the
1s ground state of the hydrogen atom. The circle on the
right with the two vertical lines with dots at their ends represent the upper state (spins
parallel) of this state. The 1 specifies the wavelength λ = 21.1061 centimeters as the unit
of length and the time t = 0.704022 nanoseconds as the unit of time.

Between the two thick horizontal  lines at the extreme right of the engraving is
shown the length of the woman in terms of the length unit. Read from the bottom up, it
represents 1000. The engraver made a small mistake here. It should have been
    

       and not       

But the finders can compare the size of the woman with the (known) size of the
spacecraft in the background and deduce that this is a mistake. The size of the woman is
then 8x21.1061 = 168.849 centimeters.

The size of the man can be worked out by comparing his size on the engraving
with that of the woman.

The right hand of the man is raised as a sign of good will. Although this gesture
will likely not be understood, it also offers a way to show the opposable thumb and how
the arms can be moved.

The radial pattern on the left of the plaque shows 15 lines emanating from the
same origin. You must imagine that you are looking down from the north pole of the
galaxy onto the plane of the galaxy. The solid horizontal line that extends from the origin
to the far right, behind the human figures, indicates the Sun's (relative) distance to the
centre of the galaxy. 

The total lengths of the other 14 lines from the origin to their ends (gaps included)
show the (relative) r-coordinates of 14 pulsars measured from the Sun. The lengths of
these lines from their ends back to the tick marks (separated from those that indicate the
symbol 1) show the (relative) distances from the galactic plane (z-coordinates). (These
tick marks were intended to be asymmetric about the radial lines, in order to give the
sign of the z-coordinate, but the engraver did not do it correctly.) The angle (measured
anticlockwise) between the solid horizontal line and the line for a pulsar indicates the
direction of the pulsar (θ-coordinate). The lines with gaps mean that the distance of the
pulsar is not accurately known. Two of the lines are so short that tick marks could not be
fitted in.

If the plaque is found, only some of the pulsars may be visible from the location of
its discovery. Showing the location with as many as 14 pulsars provides redundancy so
that the location of the origin can be triangulated even if only some of the pulsars are
recognized. These 14 lines have corresponding long binary numbers, which stand for
the spin periods of pulsars as multiples of the time unit t = 0.704022 nanoseconds. This
should enable ET’s to identify them. Pulsars “run down”, i.e. their spin periods gradually
increase. The ET’s can calculate the time of the launch from the periods given on the

I
I
I
_

I
I
I
I

_
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plaque and the periods (observed by the ET’s) at the time of discovery of the craft, as
well as the rate of increase of the periods (determined by the ET’s).

At the bottom of the plaque is a schematic diagram of the Solar System. A small
picture of the spacecraft is shown, and the trajectory shows its way from the third planet
past Jupiter and out of the Solar System. The binary numbers above and below the
planets show the (relative) average distances to the Sun. Note that the binary ones are
here written as uppercase letter i instead of I to stress that the units are different from
those of length and time defined above.

These, the relative sizes of the planets and the prominent rings around the sixth
planet should help ET’s find the solar system. Both Pioneers 10 and 11 have identical
plaques; however, after launch, Pioneer 11 was redirected toward Saturn and from there
it exited the Solar System. In this regard the Pioneer 11 plaque is somewhat inaccurate,
but the exact trajectory out of the solar system will be irrelevant if the craft is found by
ET’s.

On  August  20th and  September  5th, 1977,  two  extraordinary  spacecraft,  both
called  Voyager, were launched to the stars. After a detailed and thoroughly dramatic
exploration of the outer solar system from Jupiter to Uranus between 1979 and 1986,
these space vehicles slowly left the solar system – two more emissaries of Earth to the
realm of the stars. Affixed to each craft is a gold-coated copper phonograph record as a
message to possible extraterrestrial technological civilizations that might encounter the
spacecraft in some distant space and time. This record contains a lot of information
about Earth and humanity. The radial pattern of lines and the symbol on the top left of
the Pioneer plaque are also engraved on the back of the record to enable the finders to
find the solar system, the time of launch and tell them what we look like.

Nothing about  religion was included,  because the question  was:  about  which
religion(s)  should information be given? (There are about 4 200 different religions on
Earth, of which about 12 can be considered major religions.)

A book was written about the Voyager plaques. Its title is “Murmurs of Earth”
with author Carl Sagan.

Refences:

Science, volume 175, 25 February 1972, pages 881-884.

https://en.wikipedia.org/wiki/Pioneer_plaque   Ω

Astronomy-related images and video clips on the Internet

Latest images via Japanese rovers on asteroid Ryugu.

http://earthsky.org/space/jaxa-confirms-2-rovers-landed-asteroid-ryugu?
utm_source=EarthSky+News&utm_campaign=c24ffba034-
EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c6439
45d79-c24ffba034-394671529

Watch, as black holes spiral closer. Two simulations created by scientists lets you
witness super massive black holes about to collide. One shows them from outside the
system, just 40 orbits from merging. The other places you in their midst.
http://earthsky.org/space/simulation-supermassive-black-holes-merging?
utm_source=EarthSky+News&utm_campaign=9c6fb58f3c-
EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c6439
45d79-9c6fb58f3c-394671529

http://earthsky.org/space/simulation-supermassive-black-holes-merging?utm_source=EarthSky+News&utm_campaign=9c6fb58f3c-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-9c6fb58f3c-394671529
http://earthsky.org/space/simulation-supermassive-black-holes-merging?utm_source=EarthSky+News&utm_campaign=9c6fb58f3c-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-9c6fb58f3c-394671529
http://earthsky.org/space/simulation-supermassive-black-holes-merging?utm_source=EarthSky+News&utm_campaign=9c6fb58f3c-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-9c6fb58f3c-394671529
http://earthsky.org/space/jaxa-confirms-2-rovers-landed-asteroid-ryugu?utm_source=EarthSky+News&utm_campaign=c24ffba034-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-c24ffba034-394671529
http://earthsky.org/space/jaxa-confirms-2-rovers-landed-asteroid-ryugu?utm_source=EarthSky+News&utm_campaign=c24ffba034-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-c24ffba034-394671529
http://earthsky.org/space/jaxa-confirms-2-rovers-landed-asteroid-ryugu?utm_source=EarthSky+News&utm_campaign=c24ffba034-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-c24ffba034-394671529
https://en.wikipedia.org/wiki/Pioneer_plaque
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Chairman’s report for meeting 26 September 2018 - by Fred Oosthuizen

The meeting of 26 September was attended by approximately 24 people,
including one visitor. The meeting was reminded of the Deelfontein Star Party 05-
06 October and the next Karoo Star Party at Kambro, Britstown 29 May- 02 June
2019.

Beginner’s Corner:  Johan Moolman reported back on this year’s Scopex
which  was  held  on  Saturday  15  September.  With  the  main  theme  being
“Outreach”.  Percy  Jacobs  did  the  Pretoria  Centre  proud  by  winning  the  ATM
section  for  the  presentation  of  his  homemade,  plastic,  3D  Printed,  Medium
Resolution spectroscope, which can be seen attached to the eyepiece section of
his Telescope in the picture below.

                                                  The equipment used                      

                                              Example of solar spectra

Johan Moolman reported back on this  year’s Britstown Karoo Star
Party 8-12 August in camera-form which captured a number of moments on terra-
firma and in the heavens above as depicted hereunder.
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Observing: NGC 5102 equivalent to NGC 404 - by Magda Streicher
Objects located near a relatively bright star have always fascinated me.  Not only do they

offer a special kind of observation, they also sometimes present a challenge as a result of the
brightness of the nearby star. 

NGC 404 is situated in the northern constellation Andromeda and only 6’ north from iota
Andromedae (Mirach),  a beautiful  magnitude 2 orange-coloured star.   It  is  a circular-shaped
galaxy with a fuzzy, slightly brighter nucleus.  The galaxy is known by northern amateurs as
Mirach’s Ghost.

We do not have to envy the northern guys for this, because the southern starry skies are
home to a  similar  scene with  the galaxy  NGC 5102,  which is  situated only  18’ east  of  the
magnitude 2.7 super-white-coloured iota Centauri.  Notwithstanding the fact that the idea is the
same, the two galaxies differ in many respects.

NGC 5102 displays an elongated spindle galaxy in a north-east to south-west direction,
with a very outstanding bright, dense nucleus. The edges seem slightly hazy, yet are well defined
against a rather bare star field.  Steve Coe, an American amateur, noted that the galaxy reminds
him quite strongly of M31.  The Hubble Space Telescope photometry indicates a large mass of
recently formed stars and the blue colours of the bulge suggest that the current starburst, which
is now fading, may have made a significant contribution towards building the bulge of NGC 5102.

NAME OBJECT RA DEC MAG SIZE
NGC 5102 Galaxy 13 h 21.3 m -36° 38’ 0.1” 8.8 9.8’ x 4’

NGC 3114
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NOTICE BOARD

September 21st 2018 observing evening report - by Danie Barnardo
I thought it was a waste of time to attend that observing evening, because of very

obstructing high cloud cover. I nevertheless went to the school to see if anybody else
attended, arriving just after sundown. After a while I was joined by Fred Oosthuizen, who
received phone calls from two aspiring astronomers, who said they wish to attend and
we set up our telescopes. Lo and behold, they both arrived!

We had a fabulous time showing the 4 visible planets (Venus, Mars, Jupiter and
Saturn) to the visitors and discussing various facts on these four magnificent objects.
We were also able to show them the waxing first-quarter Moon, which filled them with
awe. These were the sole 5 objects visible. At about 7:30 we called it a night.

Nonetheless, it proved to be a most rewarding evening. We were not able to see
much, but we hope we instilled a budding interest in our beloved hobby and that we
hopefully were able to attract 2 new members to the Pretoria Centre.  Ω

 Beanies.  Beanies  will  be  offered  for  sale  @  R40.00  each  at  every  monthly
meeting, until they are sold out.

  Old  newsletters: All  old  newsletters  from  January  2004  onward  are  on  our
website. They contain a record of our Centre’s activities as well as astronomical
information.

 Database: Members are reminded that a da: abase of the books in our library is
to be found on our website.

This photograph was sent in by Percy Jacobs.
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Photographs by Johan Moolman

Pretoria Centre committee
Chairman                     Johan Smit           072 806 2939   johanchsmit@gmail.com
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Newsletter Editor              Pierre Lourens      072 207 1403  pierre.lourens@vodamail.co.za        

Librarian and 

Webmaster                       Danie Barnardo    084 588 6668  daniebar@webmail.co.za

Curator of Instruments     Johan Smit            072 806 2939  johanchsmit@gmail.com
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Member                            Bosman Olivier      082 883 1869 bosman.olivier@gmail.com
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Feature of the month: Could ET ’s use star mergers to communicate?
- by  Pierre Lourens

The idea of communicating via a binary neutron star merger (bnsm) does sound
far-fetched. The basic idea is pretty simple. The ET ’s could deliberately time and aim a
radio communication so that it coincides with a very noticeable and natural, but transient,
cosmic event (like a bnsm) thinking that telescopes (including radio telescopes) of other
technological  civilizations,  such as  ours  on  Earth,  might  be  pointed  toward  such an
event.

On  Earth  we  have  been  producing  artificial  radio  signals  for  100  years.  That
means that we have been inadvertently advertising the fact that there is a technological
civilization  on  Earth,  as  well  as  providing  information  about  our  civilization,  within  a
sphere with radius 100 light-years. (Just think of the information contained in our TV
broadcasts.) There are an estimated 14 600 stars within 100 light-years of the Sun. ET ’s
could reside on a planet around one of these stars and be aware of our presence and
whereabouts and have information about us.

A bnsm emits  gravitational  waves and a gamma-ray burst.  Such a bnsm with
catalogue number GW170817 has actually been observed by telescopes on Earth. Ω

http://earthsky.org/space/how-ets-could-use-binary-mergers-to-communicate?
utm_source=EarthSky+News&utm_campaign=a36a0e9c37-
EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c64394
5d79-a36a0e9c37-394671529

http://www.aei.mpg.de/2132431/gw170817-binary-neutron-star-merger

Astronomy basics: Gravity

See a one-hour-long, popular level, educational documentary on this topic at:

https://documentaryheaven.com/wonders-of-the-universe-3/  Ω
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	Why is Earth’s spin axis drifting? Scientists now have, for the 1st time, found 3 reasons why.
	http://earthsky.org/earth/earth-spin-axis-drift-polar-motion-3-processes?utm_source=EarthSky+News&utm_campaign=39c9e3d614-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-39c9e3d614-394671529
	Scientists spy roving dust storms on Titan. Yes, dust storms. But the “dust” is not made up of silicate particles like dust on Earth, but likely of some kind of organic material, like the “sand” dunes on Titan.
	http://earthsky.org/space/saturn-moon-titan-dust-storms-1st-time?utm_source=EarthSky+News&utm_campaign=5d4361598b-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-5d4361598b-394671529
	There is a rogue group of stars behaving very suspiciously in the Milky Way's disk. https://www.livescience.com/63698-milky-way-spiral-wobble.html?utm_source=ls-newsletter&utm_medium=email&utm_campaign=20180927-ls
	Mysterious flashes discovered in deep space. But what created them? FRB’s are becoming ever more mysterious.
	https://www.space.com/41775-breakthrough-listen-fast-radio-bursts.html
	NASA back in the search for alien “technosignatures”. NASA held a Technosignatures Workshop in Houston, exploring new ways scientists could seek intelligent aliens. http://earthsky.org/space/nasa-hosts-workshop-on-how-to-search-for-evidence-of-alien-technosignatures?utm_source=EarthSky+News&utm_campaign=d2daddf2f6-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-d2daddf2f6-394671529

	Every NASA mission should be looking for alien life, scientists say. The sheer number of known exoplanets (3 793 on 10 Oct 2018) offers exciting opportunities for finding biosignatures. Also, the 2 300 confirmed exoplanets discovered by NASA's Kepler mission led to estimates that 6 out of every 10 stars could host Earthlike planets.
	https://www.livescience.com/63814-astrobiology-all-nasa-missions.html?utm_source=ls-newsletter&utm_medium=email&utm_campaign=20181013-ls
	The closest exoplanet to Earth could be 'highly habitable'. https://www.livescience.com/63546-proxima-b-nearest-exoplanet-habitable.html?utm_source=ls-newsletter&utm_medium=email&utm_campaign=20180912-ls
	Latest images via Japanese rovers on asteroid Ryugu.
	http://earthsky.org/space/jaxa-confirms-2-rovers-landed-asteroid-ryugu?utm_source=EarthSky+News&utm_campaign=c24ffba034-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-c24ffba034-394671529
	Watch, as black holes spiral closer. Two simulations created by scientists lets you witness super massive black holes about to collide. One shows them from outside the system, just 40 orbits from merging. The other places you in their midst. http://earthsky.org/space/simulation-supermassive-black-holes-merging?utm_source=EarthSky+News&utm_campaign=9c6fb58f3c-EMAIL_CAMPAIGN_2018_02_02_COPY_01&utm_medium=email&utm_term=0_c643945d79-9c6fb58f3c-394671529


