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The Eclipse Newsletter is written for the amateur with an 
interest in Astronomy, Astrophysics, Cosmology and related 
subjects with the intent of helping them develop and expand 

their knowledge.  
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PLEASE SEND ALL PHOTOS, QUESTIONS AND REQUST FOR 
ARTICLES TO 

pestrattonmcag@gmail.com 
 

If you see text in green, my hope is you will do some research. I will continue 
to use hyperlinks. Just swipe, right click, open hyperlink.  

 Hyperlinks are in Blue and underlined. 
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EXOPLANETS 

Searching for planets like ours. 

An exoplanet or extrasolar planet is a planet outside the Solar System. 

Exoplanets Can Be Divided into Three Groups: Terrestrials, Gas Giants, and Mid-Sized 
Gas Dwarfs. 

A terrestrial planet, telluric planet, or rocky planet is a planet that is composed primarily 
of silicate rocks or metals. In our system we have Mercury, Venus, Earth and Mars. 

A gas giant is a large planet composed mostly of gases, such as hydrogen and helium, with a 
relatively small rocky core. The gas giants of our solar system are Jupiter, Saturn, Uranus 

and Neptune. 

Planets around other stars tend to come in two basic types: rocky worlds and gas giants but 
scientists have identified a third class of exoplanets, called "gas dwarfs," that fall in 

between the others. 

These gas-dwarf alien planets have thick atmospheres like their larger gas-giant cousins 
but never quite made it to the size of the planetary behemoths found in the Earth's outer 
solar system. The hyperlink above is a test you can take once you finished. Remember it 

and come back later. 

On 9 January 1992, radio astronomers Aleksander Wolszczan and Dale Frail announced 
the discovery of two planets orbiting the pulsar PSR 1257+12. This discovery was 

confirmed, and is generally considered to be the first definitive detection of exoplanets. 

Since the discovery of the first Exoplanet in 1992 (named Poltergeis and orbiting around a 
Pulsar) using a ground base telescope, mankind just became aware that the Universe, 

despite its immensity, could hide other planets, other solar systems and even potentially 
other Earths, where proliferation of life could be possible. 

The number of exoplanets as of 1 August 2019, is confirmed at 4,031 confirmed exoplanets. 
The majority of these planets were discovered by the Kepler space telescope. In addition to 
the confirmed exoplanets, there are 2,420 potential exoplanets. I can assure you the number 

will change soon, but, for now, I’ll stick with these numbers. 

. 

 

Our first effort to find Exoplanets, other than Earth bound telescopes, was the Hubble 
Space Telescope. The mission Objectives Hubble's orbit above the Earth's distorting 

atmosphere allows astronomers to make the very high-resolution observations that are 

https://www.space.com/16681-alien-planets-quiz.html
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essential to finding Exoplanets as well as studying stars and galaxies. Hubble paved the way 
for other space-based observatories. Most know Hubble has been shut down but there is 

still about 5000 bits of information it produced scientist are still going through. 

I suggest going to the following web page 

https://www.nasa.gov/content/discoveries 

in order to fully appreciate what Hubble taught us. 

Our next attempt was the Kepler Mission is specifically designed to survey our region of 
the Milky Way Galaxy to discover hundreds of Earth-size and smaller planets in or near 
the habitable zone of it and determine the fraction of the hundreds of billions of stars in 

our galaxy that might have such planets. 

Let’s start with Kepler’s, first mission K1, to see just how far we looked into our galaxy. 

 

Kepler’s first mission covered 3000 light years from our sun. Think of it this way. K1 was 
taking a look at some of the houses on your street. Since most of us like to think in miles, 

it’s interesting and fun to convert light years into miles so try this. There are 6 trillion 
miles in a light-year (approximately). Just multiply that by 3000 and you have the answer. 

Hopefully your calculator doesn’t burn up. 

Kepler’s second mission or K2 

 

K2 

https://www.nasa.gov/content/discoveries
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They tuned it toward the center of the galaxy so instead of looking directly into a spur, 
they looked across a spur. 

There are 2420 planets yet to be confirmed.   

The total confirmed Exoplanets discovered by Kepler is 2345.   

www.youtube.com/watch?v=vlp4INgjaAs 

Now we have TESS.  

 
Transiting Exoplanet Survey Satellite. 

A much better chance to discover another planet mush like Earth. 

The Transiting (explanation later) Exoplanet Survey Satellite (TESS) is a space telescope 
for NASA's Explorers program, designed to search for exoplanets using the transit method 

in an area 400 times larger than that covered by the Kepler mission. 

The primary mission objective for TESS is to survey the brightest stars near the Earth for 
transiting exoplanets over a two-year period. The TESS satellite uses an array of wide-field 
cameras to perform a survey of 85% of the sky. With TESS, it is possible to study the mass, 

size, density and orbit of a large cohort of small planets, including a sample of rocky 
planets in the habitable zones of their host stars. 

Prior to launch, Astronomers predicted that TESS will discover dozens of Earth-sized 
planets and up to 500 planets less than twice the size of Earth. In addition to Earth-sized 
planets, TESS is expected to find some 20,000 exoplanets in its two-year prime mission. 

TESS will find upwards of 17,000 planets larger than Neptune. 

TESS launched on April 18, 2018 which is approximately 1 year and 215 days ago. To date, 
TESS has found and confirmed 34 confirmed Exoplanets and another 1.415 candidates. 

http://www.youtube.com/watch?v=vlp4INgjaAs
https://en.wikipedia.org/wiki/Space_telescope
https://en.wikipedia.org/wiki/NASA
https://en.wikipedia.org/wiki/Explorers_program
https://en.wikipedia.org/wiki/Exoplanet
https://en.wikipedia.org/wiki/Transit_method
https://en.wikipedia.org/wiki/Kepler_(spacecraft)
https://en.wikipedia.org/wiki/Circumstellar_habitable_zone
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The ultimate goal of NASA's exoplanet program is to find unmistakable signs of current 
life. How soon that can happen depends on two unknowns: the prevalence of life in the 

galaxy and how lucky we get as we take those first, tentative, exploratory steps for that is 
exactly where we are. 

As earlier stated, a planet must be a proper distance from its star. This is referred to as the 
Habitable Zone. I somewhat use that term reluctantly. More later. 

 

The above illustration shows a region 93M miles from our sun called the Habitable Zone 
or as some say the Goldilocks Zone. Earth is in the green area where it is just the right 
temperature for life as we know it to have developed.  

In Earths case, 93M from our star is just right. However, for another Earth like planet, 
that distance might be greater or less. It depends on the stars ability to create its own 

Habitable Zone. 

HOW DO WE FIND EXOPLANETS? 

The Transit Method 

 

Most Exoplanets are found by the Transit method. To date, it is the most common 
method. 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn.mos.cms.futurecdn.net%2FonVUmY7szh3SKVc4bx9ZXY-320-80.jpg&imgrefurl=https%3A%2F%2Fwww.space.com%2F23456-habitable-earthlike-alien-planets-common-kepler.html&docid=dc4Y6LUXREmdeM&tbnid=75gyXMOJ8ITvyM%3A&vet=10ahUKEwiHt5fn0orlAhWFnFkKHdYiCAQQMwhiKAYwBg..i&w=320&h=205&bih=575&biw=1280&q=goldilocks%20zone%20planets&ved=0ahUKEwiHt5fn0orlAhWFnFkKHdYiCAQQMwhiKAYwBg&iact=mrc&uact=8
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The transit method is based on the observation of a star's small drop in brightness, that 
occurs when the orbit (dashed line) of one of the star's planets passes ('transits') in front of 
the star The amount of light lost -typically between 0.01% and 1%- depends on the sizes of 

the star and the planet. 

The Wobble Method. 

 

Doppler spectroscopy (also known as the radial-velocity method, or the wobble method) is 
an indirect method for finding extrasolar planets and brown dwarfs from radial-velocity 

measurements via observation of Doppler shifts in the spectrum of the planet's parent star. 
669 extrasolar planets (about 29.6% of the total) were discovered using Doppler 

spectroscopy, as of April 2016. 

The above illustration is a bit misleading in that the star does not move very much at all. 
However, the gravitational pull between the star and the planet or planets does cause the 

star to wobble.  

HOW DO ARTIST DETERMINE WHAT AN EXOPLANTET LOOKS LIKE? 

Keep in mind, this is not an exact science. Later, you will see artist looking at the same 
information and making different conclusions. 

Below is something we should all remember from our school days. Looking through a 
prism and see how it took direct light and broke it into various colors.   

 

 

https://www.bing.com/search?q=Exoplanet&filters=sid%3a423ba2c6-7358-e764-0870-f709d0d23311&form=ENTLNK
https://www.bing.com/search?q=Doppler+Effect&filters=sid%3afa5d8c11-4eba-a14d-662d-42e3a013f591&form=ENTLNK
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We use a spectrograph which takes incoming light and breaks it into various colors. 

 

Using a Spectrograph to determine what a planet may look like is not perfect but it does 
get us a fair idea. More on this later. 

How does a Spectrograph Work? 

https://www.youtube.com/watch?v=YZTTmNYr6jA 

 

COULD THE FOLLOWING EXOPLANETS DEVELOP LIFE AS WE 
KNOW IT?  

What is needed to have a planet just like Earth? 

The right chemistry. A large planet nearby. Water. Plate Tectonics. Ozone layer. A Moon 
and the proper distance from a star. Take one away and we will not have Earth 

I have had a great an interest in Exoplanets for several years. During that period, 
thousands of new planets have been discovered. Some are added to potential planets that 
could support life. Most are not. Some that are added are then removed and others that 

are not added initially are added. Determining can a planet other than Earth support life 
as we know it is not yet an exact science.  

Scientist continue to do more research. A recent study has concluded some planets which 
were previously thought to be habitable may actually be receiving too much UV radiation 

to sustain complex life on the surface. 

 

https://www.youtube.com/watch?v=YZTTmNYr6jA
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Scientist are now using…. 

3D photochemistry is now playing a huge role because it provides heating or cooling 
information, which can affect the thermodynamics and perhaps the atmospheric 

composition of a planetary system. As stated earlier, chemistry plays a huge part in why 
and how life developed as it did on Earth. 

It would be wonderful if we could jump on our rocket and blast off to have a closer look. 
Sorry to say, not there yet.  

The exoplanet naming convention is an extension of the system used for naming multiple-
star systems as adopted by the International Astronomical Union (IAU). For exoplanets 
orbiting a single star, the name is normally formed by taking the name of its parent star 

and adding a lowercase letter. 

Let’s move on to Exoplanets that may support life. 

K2 18b 

K2 18 is a star. B represents one of the planets that circumvent that star. I said circumvents 
since all planets do the same. The use of circumvents is the planet finding its own way 

around it star. At times, Earth is nearer to the sun than at other times, then itmoves away. 
It all has to do with gravitational pull, mass of planet, speed of planet around the star, the 
planets ability to sling shot around the star instead of being pulled into the star. I have yet 

to find any planet that circles its star in a perfect circle.  

 

K2-18b, also known as EPIC 201912552 b, is an exoplanet orbiting the red dwarf K2-18, 
located 124 light-years away from Earth. The planet, initially discovered with the Kepler 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn.mos.cms.futurecdn.net%2FdP8Hd4eN6G6hQVMXMJe67B.jpg&imgrefurl=https%3A%2F%2Fwww.space.com%2Falien-planet-k2-18b-water-vapor-not-earth-twin.html&docid=214OeX7Bgs0oKM&tbnid=B9twmU3El_usfM%3A&vet=10ahUKEwiR-8LrgerlAhULwlkKHdGDBhYQMwhKKAAwAA..i&w=6000&h=3500&bih=575&biw=1280&q=k2%20exoplanets&ved=0ahUKEwiR-8LrgerlAhULwlkKHdGDBhYQMwhKKAAwAA&iact=mrc&uact=8
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space telescope, is about eight times the mass of Earth, and is thus classified as a super 
Earth. 

K2-18b is the only known planet outside our solar system that may have water, an 
atmosphere, and a temperature range that could support liquid water on its surface. 

The discovery of 18b caused quite a bit of excitement. However, it may be 18b is more like 
Neptune than Earth. A gas planet? 

Gliese 581g 

 

Gliese 581g unofficially known as Zarmina (or Zarmina's World), is an unconfirmed 
exoplanet claimed to orbit within the Gliese 581 system, twenty light-years from Earth. It is 

thought to be near the middle of the habitable zone of its star. 

 

Kepler-186f is an exoplanet orbiting the red dwarf Kepler-186, about 557.7 light-years 
from the Earth. It is the first planet with a radius similar to Earth's to be discovered in the 

habitable zone of another star 

https://www.businessinsider.com/extrasolar-planet-nasa-discoveries-data-animated-map-2019-7
https://en.wikipedia.org/wiki/Habitable_zone
https://en.wikipedia.org/wiki/Star
https://www.google.com/imgres?imgurl=https%3A%2F%2Funbelievable-facts.com%2Fwp-content%2Fuploads%2F2012%2F07%2F479844_348573721878099_249159119_n.jpg&imgrefurl=https%3A%2F%2Funbelievable-facts.com%2F2012%2F07%2Fgliese-581g-planet-most-similar-to-earth.html&docid=TUd3TVcLLWRBZM&tbnid=sfJFUv0lNAE8hM%3A&vet=10ahUKEwiXxeX1--nlAhVkc98KHSpdAnwQMwh1KAwwDA..i&w=497&h=373&bih=575&biw=1280&q=gliese%20581&ved=0ahUKEwiXxeX1--nlAhVkc98KHSpdAnwQMwh1KAwwDA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fi.ytimg.com%2Fvi%2FQhDHRvbvV3Q%2Fhqdefault.jpg&imgrefurl=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DQhDHRvbvV3Q&docid=i3yaa3LBP_NdJM&tbnid=xcp2g97hSQYlrM%3A&vet=10ahUKEwjtr-jO4aHlAhUKn-AKHaXhBS8QMwh0KAcwBw..i&w=480&h=360&bih=575&biw=1280&q=gliese%20581g&ved=0ahUKEwjtr-jO4aHlAhUKn-AKHaXhBS8QMwh0KAcwBw&iact=mrc&uact=8
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Notice the difference in color of 186f from previous artist conceptions. 

This shows the other planets in the other Kepler 185 Star system. None are considered to 
have habitable environments other than 186f. 

Kepler-452 Star System. 

 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F0%2F02%2FKepler186f-ComparisonGraphic-20140417.jpg&imgrefurl=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FKepler-186f&docid=GGLpmwj8_wEHBM&tbnid=2Rm0eI3Q7tIPYM%3A&vet=10ahUKEwjPhOvQnobmAhVwUN8KHcYPBcIQMwh4KAIwAg..i&w=4534&h=2550&bih=575&biw=1280&q=kepler%20186f&ved=0ahUKEwjPhOvQnobmAhVwUN8KHcYPBcIQMwh4KAIwAg&iact=mrc&uact=8
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Kepler-452b is sometimes called “Earth’s cousin” or “Earth 2.0”, and some astronomers 
have nicknamed it “Coruscant”, which is the name of the home of the Galactic Empire in 

the Star Wars films. 

We think the closest exoplanet to Earth is Proxima Centauri b, which was confirmed in 
2016 to orbit Proxima Centauri, the closest star to our Solar System (4.25 ly). HD 219134 
(21.6 ly) has six exoplanets, the highest number discovered for any star within this range. 

 

Proxima Centaura b is thought to be the closest exoplanet to Earth. It appears to have a 
vast ocean and perhaps even life for it may have everything needed for life as we know it.  

 

Can Proxima Centauri support life? 
New computer models are attempting to tell scientists is Proxima Centaura b habitable. 
The equilibrium temperature of Proxima b is estimated to be within the range of where 

water could exist as liquid on its surface, thus placing it within the habitable zone of 
Proxima Centauri, although because Proxima Centauri is a red dwarf and a flare star, 

whether it could support life is disputed. 
It would certainly be amazing if it is determined Centaura b, the closest know Exoplanet 

could sustain life as we know it.  

https://www.jpl.nasa.gov/news/news.php?feature=4792
https://www.google.com/imgres?imgurl=https%3A%2F%2Fi.ytimg.com%2Fvi%2FDvpJ5SHx40Y%2Fmaxresdefault.jpg&imgrefurl=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DDvpJ5SHx40Y&docid=6BmB6m8-M5o0VM&tbnid=EYp2rxmw4Xae4M%3A&vet=10ahUKEwjHq7-xoYbmAhVih-AKHZHnCbUQMwhSKAkwCQ..i&w=1280&h=720&bih=575&biw=1280&q=proxima%20centauri%20b%20facts&ved=0ahUKEwjHq7-xoYbmAhVih-AKHZHnCbUQMwhSKAkwCQ&iact=mrc&uact=8
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Most Exoplanets we have found orbit a star but we are aware of Exoplanets that do not 
orbit a star. They are called Rogue Planets. 

A rogue planet (also termed an interstellar planet, nomad planet, free-floating planet, 
unbound planet, orphan planet, wandering planet, starless planet, or sunless planet) is a 
planetary-mass object that orbits a galactic center directly. Such objects have been ejected 
from the planetary system in which they formed or have never been gravitationally bound 
to any star or brown dwarf. The Milky Way alone may have billions of rogue planets.  
Some planetary-mass objects may have formed in a similar way to stars, and the 
International Astronomical Union has proposed that such objects be called sub-brown 
dwarfs. A possible example is Cha 110913-773444, which might have been ejected and 
become a rogue planet, or otherwise formed on its own to become a sub-brown dwarf.  
Astronomers have used the Herschel Space Observatory and the Very Large Telescope to 
observe a very young free-floating planetary-mass object, OTS 44, and demonstrate that 
the processes characterizing the canonical star-like mode of formation apply to isolated 
objects down to a few Jupiter masses. Herschel far-infrared observations have shown that 
OTS 44 is surrounded by a disk of at least 10 Earth masses and thus could eventually form 
a mini planetary system. Spectroscopic observations of OTS 44 with the SINFONI 
spectrograph at the Very Large Telescope have revealed that the disk is actively accreting 
matter, in a similar way to young stars. In December 2013, a candidate exomoon of a rogue 
planet was announced 

 

  

Rogue Planet with Auroras 

 

https://en.wikipedia.org/wiki/Planetary-mass_object
https://en.wikipedia.org/wiki/Central_massive_object
https://en.wikipedia.org/wiki/Planetary_system
https://en.wikipedia.org/wiki/Star
https://en.wikipedia.org/wiki/Brown_dwarf
https://en.wikipedia.org/wiki/Milky_Way
https://en.wikipedia.org/wiki/International_Astronomical_Union
https://en.wikipedia.org/wiki/Sub-brown_dwarf
https://en.wikipedia.org/wiki/Sub-brown_dwarf
https://en.wikipedia.org/wiki/Cha_110913-773444
https://en.wikipedia.org/wiki/Herschel_Space_Observatory
https://en.wikipedia.org/wiki/Very_Large_Telescope
https://en.wikipedia.org/wiki/OTS_44
https://en.wikipedia.org/wiki/Exomoon
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Drifting through the galaxy are rogue planets, which have been flung away from their 
parent star by gravitational forces. One particular peculiarity in this class is known as 
SIMP J01365663+0933473, a planet-size object 200 light-years away whose magnetic field 
is more than 200 times stronger than Jupiter's. This is strong enough to generate flashing 
auroras in its atmosphere, which can be seen with radio telescopes. 

HR 5183 b 

Astronomers also recently spotted a giant exoplanet that they say is unlike any other. 

Planet HR 5183 b has three times the mass of Jupiter and travels on an incredibly long, 
egg-shaped path around its star, according to Caltech, which led the research. The planet 
takes 45 to 100 years to complete an orbit, Caltech noted in a statement. 

 

 

https://www.livescience.com/63282-rogue-brown-dwarf-auroras-magnetic-field.html
https://www.foxnews.com/science/strange-giant-planet-discovered
https://www.caltech.edu/about/news/newly-discovered-giant-planet-slingshots-around-its-star
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Is this the planet 9 or 10 if you prefer?  

To see the orbit in motion, Yahoo HR 5183 b 

HR 5183 b travels on a long, egg-shaped path around its star. If this planet were somehow 
placed into our own solar system, it would swing from within our asteroid belt to out 

beyond Neptune. 

HR 528 b is a gas giant planet. It has the mass of 3.23 Jupiter’s. Its orbital period is 
believed to be 74 years. Not much for concern since it has done it many times before? As of 

now, scientist say it will pass thru the asteroid belt. This is a concern. 

This is what the Asteroid Belt looks like. 

  

A planet this large passing through the Asteroid Belt just might cause a great deal of 
trouble. Seems to me more than a few asteroids will get moved around and that is not a 

good thing. Just my view. If you differ, please let me know. 

Other giant planets with highly elliptical orbits have been found around other stars, but 
none of those worlds were located at the very outer reaches of their star systems like this 

one. 

“This planet is unlike the planets in our solar system, but more than that, it is unlike any 
other exoplanets we have discovered so far. Other planets detected far away from their 

stars tend to have very low eccentricities, meaning that their orbits are more circular. The 
fact that this planet has such a high eccentricity speaks to some difference in the way that it 

either formed or evolved relative to the other planets.” 

List of exoplanets in the conservative habitable zone 

https://www.google.com/imgres?imgurl=http%3A%2F%2Fsolarsystemlearningspace.weebly.com%2Fuploads%2F2%2F6%2F8%2F1%2F26819974%2F314080.jpg%3F451&imgrefurl=https%3A%2F%2Fsolarsystemlearningspace.weebly.com%2Fasteroid-belt.html&docid=V3grd1qebcBKUM&tbnid=yGZF9-uaCVduXM%3A&vet=10ahUKEwj-_8GCxKHmAhVSrVkKHdyRC3AQMwihASgeMB4..i&w=450&h=356&bih=575&biw=1280&q=asteroid%20belt&ved=0ahUKEwj-_8GCxKHmAhVSrVkKHdyRC3AQMwihASgeMB4&iact=mrc&uact=8
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https://en.wikipedia.org/wiki/List_of_potentially_habitable_exoplanets#Gallery 

 

In conclusion.    

I’m sure you have noticed I have used the term habitable zone several times. I must admit 
somewhat reluctantly. I believe this term draws a mind’s eye view of another planet just 

like ours with beautiful lakes, rivers and oceans. Plush green forest and breathtaking views 
of mountains and deserts. That, by the way, may be true. 

But. 

The term was first used in 1959. We had yet to discover an Exoplanet. That happened in 
1992. That Exoplanet was orbiting a Pulsar a highly unlikely place to find life of any kind. 
We have to date found a few Exoplanets that have water vapor and perhaps water on the 
surface but that alone does not mean it has all required to form another Earth like planet. 

Review pg. 7 What a planet like Earth needs.  

Now the good news. 

I believe there will be a day when we know for sure there is a planet similar to Earth which 
can sustain life as we know it. It is possible it may be in our own Galaxy. That is not to say 
that life form will be just like us. As I said, we know there are some planets that appear to 

have water. However, we know little more than they are solid, may have water and are 
located the right distance or close enough from their parent star. Rocky planets forming 

around a star is not an unusual event. Our star has 4 out of 8.  

So, let’s take another view. Remember, we have only been able to view a small area of our 
own galaxy. So, a fair question becomes how many stars are in the Milky Way Galaxy? 

Astronomers estimate that there are 100 billion to 400 billion stars, though some estimates 
claim there may be as many as a trillion. 

The latest estimate by scientist as of 2019 is between 100 to 200 billion galaxies in the 
observable universe! Remember that is based on what we can observe. The number of stars 
in a galaxy varies, but assuming an average of 100 billion stars per galaxy means that there 

are about 1,000,000,000,000,000,000,000 (that's 1 billion trillion) stars in the observable 
universe! Astronomers reached this estimate by counted the galaxies in a particular region, 

and multiplied this to estimate the number for the whole universe. 

One last thought. 

What if we find life on another planet but do not understand it to be life? 

ENJOY 

https://en.wikipedia.org/wiki/List_of_potentially_habitable_exoplanets#Gallery
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UPCOMING STAR PARTIES 

For more information on DAS STAR PARTIES, visit the mountcuba.org web 
site. Select Delaware Astronomical Society DAS. 

Select Events at top and then STAR PARTIES. 

 

VISIT  

mountcuba.org 
We have some great talks lined up. 
Lots of other things to do and see. 

http://mountcuba.org/

