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Monthly General Meeting:   Friday May 5th 7:30 PM 

“Join the Search for Life in the Universe with UCLA SETI” 

Dr. Jean-Luc Margot, UCLA 

 

 

The April 7 Meeting 

President Steve Pedersen began the meeting with a quick discussion of recent outreach events of what has been a 
very busy year.  Ken Munson described the always popular El Segundo Star Party on March 17 and the very 
successful star party at Bert Lynn Middle School in Torrance.  The Bert Lynn star party inspired a teacher from 
another school to request a star party at her school.  Unfortunately, the school felt it was too short a notice to 
coordinate an event.   

He asked about any recent observing activities.  George Nestojko talked about his recent camping trip to Red Rock 

Canyon State Park with his family.  A club from Ridgecrest was supposed to be there but, apparently, the weather 
report discouraged them so George did what he could with the other visitors although he hadn ’t brought a telescope 
along. 

After a short social break, a video was shown.  “Beyond the Observable Universe” was a video that discussed the 

various theories about the universe from the earliest concept of a spherical universe to some very radical concepts 
of universe shapes.  The big conundrum driving all this is the Flatness Problem.  The flatness problem is what truly 
defines what the shape of the universe will be. Everywhere we look, including the Cosmic Microwave Background 
(CMB), the universe appears to be surprisingly flat.   In a gravity dominated universe, the shape should be spherical 
and will eventually collapse in on itself.  The discovery of the increasing expansion rate of the universe brought this 
into question.   

If the universe isn’t flat, it would have some potential very bizarre shapes, the simplest of which is a Toroidal or 
“donut-shaped” universe.  In any of these models, the universe would have to be much, much larger than our visible 
cosmic horizon to appear so flat. 

The one recent theory that solves a lot of these in the Inflationary model.  Developed by Allen Guth in the late 1970s 

and early 1980s, this theory posits that the universe went through a period of rapid, exponential growth in the first 
10-35 seconds of the Big Bang.  This allowed the universe to growth extremely large very quickly and yet retain the 
smoothness of the CMB. 

It was an interesting, if sometimes mind-boggling, journey through the history of the universe and our understanding 

of it. 

- Ken Munson 

 

http://sbastro.net/
https://groups.yahoo.com/neo/groups/SBASTRO/info
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This article is distributed by NASA Night Sky Network  

The Night Sky Network program supports astronomy clubs across the USA.  Visit 
nightsky.jpl.nasa.gov to find local clubs, events, and more! 

 

Identifying UFOs and UAPs 
Do you think you have spotted a UFO? We have some tips to help you identify that unidentified light in the sky 
below. Many folks have spotted something in the sky that may not be able to easily explain at first, but careful 
consideration and investigation will often help you to both identify that mystery light and help you become a better 
stargazer. 

 
Venus is one of the most confused 
objects in the sky, especially when it is 
low to the horizon, as it will be later this 
month. Sirius and Jupiter are also often 
reported as UFOs, as well as Mercury. 
When bright planets are in alignment 
near the horizon, they can appear to be 
a formation of "strange lights"! 

 Other "UFOs" can be rocket launches, 

comets, military jets, weather balloons, 
sounding rockets, satellites, meteors 
and fireballs, experimental craft (if you 
are lucky) and odd clouds (such 
as lenticular clouds) and be confused, 
as well as artifacts from photographs 
that are actually lens flare or aberration. 
Remote control aircraft can also be 
confused for a UFO; in fact, some 
models explicitly look like "flying 
saucers" just to make things tricky! 

 

If you have a good description of the object, as well as the date and time, you may want to try using a planetarium 
software such as Stellarium to plot the sky at the indicated time and date. 

 
We have a few more resources and tips courtesy of the fine folks at the North Colorado Astronomical Society: 
 
If you saw the mystery object long after sunset, it is less likely that the sun would have illuminated a weather balloon 
or unlit aircraft. Contact your local astronomy club and have the following information handy to help the more 
experienced observers identify the object: 

1. Date and time of day. 

2. How long did you observe this object?  How long did it take to travel along its path? 

3. Any apparent drift of the object?  If so, what direction?  What speed did it travel? (e.g., 10 min to 
go from straight up to 30degrees from vertical)? 

4. How did the brightness compare to the brightest stars (if in twilight)?  Did its brightness vary? 

The planet Venus shining brightly right above the horizon. Venus 
shining bright and low has been reported many times as a UFO. 

https://nightsky.jpl.nasa.gov/
http://en.wikipedia.org/wiki/Lenticular_cloud
http://www.amazon.com/Hansen-7708-Remote-Control-Flying/dp/B002ON3VR0
http://www.amazon.com/Hansen-7708-Remote-Control-Flying/dp/B002ON3VR0
http://www.stellarium.org/
https://nightsky.jpl.nasa.gov/club-map.cfm
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5. Where were you when you saw this object? 

If you're an amateur astronomer, you are probably asked about aliens and UFOs quite a bit. Many of us have been 
observing Venus when a call or message comes through, asking us, "What is that bright light in the southwest?" Or 

folks see something unusual and ask you what the 
strange light in the sky was. It is easy to be 
dismissive with these reports, but it is very important 
to be respectful. In fact, if you have looked at the 
sky for any length of time you too have likely seen 
things that you couldn't readily identify, at least not 
right away. Use this opportunity to turn their 
curiosity into a new hobby! 

 
So, how do you identify UFOs when asked? Be 
polite and patient.  If the "UFO" is visible and the 
person inquiring is there in person, you can turn 
your telescope on the object to reveal the truth! The 
star Fomalhaut, visible in the Northern Hemisphere 
low in the south for only a couple of months out of 
the year in an otherwise sparse section of the sky, 
can be reported as a UFO as well. This often does 
not happen, of course. Be aware of recent meteor 

showers, as well as common phenomena in your 
area. If you're not sure, it's likely someone in your 
club can help. 

 
With these tips, you are now well-armed to help turn a report of an UFO into an IFO (Identified Flying Object!) Your 
visitor may be disappointed that you didn't see any alien space ships, but their knowledge of the wonders of the 
night sky will be magnificently increased! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 An example of an experimental rocket test over 
Scandinavia which triggered reports of UFOS in 2009. 
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Monthly General 
Meetings 

We normally meet on the first Friday of each month 
at 7:30 p.m. in the Planetarium at El Camino College 
(16007 Crenshaw Bl. In Torrance). If the first Friday 
is on or close to a holiday, we usually defer the 
meeting until the second Friday of the month.  The 
Planetarium is on the south side of Manhattan Beach 
Blvd., one block west of Crenshaw Blvd. (near the 
center of the map at left). 

The planetarium is the only round, domed building on 
campus. There is on-street parking, and we can often 
use campus parking: check inside to see if you need 
a FREE parking permit for your car.   

We enjoy the planetarium facilities through the courtesy of the El Camino College Administration and have several 
faculty members of the Astronomy Department as members of our Club. Our meetings always include an informal 
opening, when new attendees are invited to introduce themselves and let us know about their interests in 
astronomy. Members share their latest news and observations at this time.  The rest of the evening is devoted to 
guest speakers, who range from amateur astronomers to professional astronomers to representatives from local 
aerospace companies to college professors. We are fortunate to have all these talented people in our area, willing to 
come and talk to us.  

mailto:epsonstylusc82@earthlink.net
mailto:epsonstlyusc82@earthlink.net
mailto:gtinouye@yahoo.com
mailto:kenmunson333@sbcglobal.net
http://www.elcamino.cc.ca.us/Astronomy/planetar.htm
http://www.elcamino.cc.ca.us/
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Monthly Planning Meeting 

Committee members (and anyone else with an interest in Society activities) meet each month, usually on the 

Monday following the general meeting. Meetings are sometimes rescheduled due to travel and other circumstances. 
Exact date and time of each month’s meeting will be announced in the monthly meeting. The October planning 
meeting will be held at the home of TBA. 

SBAS Dues 

Month Join/Due  
Member 

(Family) 
Student Expires 

January _$40.00 $25.00 Dec 

February _$36.67 $22.92 Dec 

March _$33.33 $18.75 Dec 

April _$30.00 $20.83 Dec 

May  $26.67 $18.75 Dec 

June _$23.33 $16.67 Dec 

July _$20.00 $14.58 Dec 

August _$16.67 $12.50 Dec 

September _$13.33 $10.42 Dec 

October _$10.00 $8.33 Dec 

November _$6.67 $6.25 Dec 

 

To simplify the dues, we suggest that all membership expire in December. Dues are $40.00/year ($25.00/year for 
students) and expire on December 31, of the current year.  The First Light is now only available via email notification 
and on our web site.  Make checks payable to the South Bay Astronomical Society. Dues may be paid at the general 
meeting or mailed to: 

 

South Bay Astronomical Society 

Attn: Gary Inouye 

P.O. Box 1244 

Redondo Beach, CA 90278 

 

SBAS Membership Benefits 

Contact TBD for magazine subscriptions at club rates: “Sky & Telescope” $32.95 and “Astronomy” $34.00/1 year or 
$60.00/2 years!   
Note: S&T subscribers at the club rate renew their subscriptions by mailing their renewal notice and check or calling 
the 800# on the renewal notice. 
Only new subscribers or subscribers converting their subscription to the club rate need to contact Arnie or send a 
check to the PO Box. Astronomy subscriptions and renewals still go via the PO Box. 
 
Astronomy Technology Today has become a digital only magazine.  They have stated that current print subscribers 
will continue to be able to access digital issues without any cost. New subscribers should check their website for 
ordering details and subscription costs (www.astronomytechnologytoday.com). 

http://www.astronomytechnologytoday.com/
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Online Subscribe/Renew Instructions Astronomy Magazine 

US Subscription Rate:  1 year/12 Issues…..$34.00 
    2 years/24 issues….$60.00 
    3 years/36 Issues….$85.95 
This year, there is an additional option for club member to order or renew.  If you prefer, you can complete your 
individual transaction online with a credit card.  Please follow the instructions below: 
 

1) Go to www.astronomy.com/promo 
2) When prompted for the promotion code, type in your club’s unique offer code “RCLUB165” and click the 

“Get Offer” button. 
3) Select the order term (1 year, 2 years, or 3 years). 
4) Enter your name, address and credit card information.  Please note: you do not need to enter the promotion 

code a second time on this order page.  That entry field can be disregarded.   
5) Click on the “Submit” button.  You will receive a confirmation page immediately.  Please print this page for 

your records. 
 
If you have any questions, call one of our Customer Service Representatives at 1-800-533-6644, Monday – Friday 
8:30 AM – 4:30 PM CT.  Outside the US and Canada, please call 262-796-8776. 
 
 
 
 

Astronomical League Observing Clubs 

 
All SBAS members in good standing are also members of the Astronomical League and are eligible to participate in 
the League’s Observing Clubs. The Astronomical League provides many different observing programs (clubs). 
These programs are designed to provide a direction for your observations and to provide a goal. The programs have 
certificates and pins to recognize the observers’ accomplishments and for demonstrating their observing skills with a 
variety of instruments and objects. For more information, go to: 
http://www.astroleague.org/observing.html.  
 

New Free Astronomy Technology Today Subscription Offer 
Astronomy Technology Today offers a free 12-month online subscription for members. Go to the following URL for 
instructions on how to subscribe:  http://www.cnyo.org/2016/02/01/12-free-months-of-astronomy-technology-today-
tellem-cnyo-or-your-own-club-sent-you/ 

 

Outreach Events 

Torrance Elementary – On Friday, April 28th, club members, Ken Lehmer, Gerry Stowe, Jill Nakano, Tina Musto, 
Larry Kinney, Steve Pedersen and Ken Munson brought their telescopes to Torrance Elementary School to assist in 
their Science Night activities.  It had been planned, since the change to daylight savings time meant it wouldn’t be 
dark until after 8 PM, that the astronomical observing would begin after 8 PM.  Their Science Night activities would 
run from 6 to 8 PM.   

However, as we watched the weather over the week, it was obviously a bad time for the marine layer.  So, we 

decided to set up early around 5:30 PM while we had a chance of having clear sky.  It was a good decision as we 
were able to show a really huge crowd the stunning group of large sunspots that looked like the Hawaiian Islands, 
the Moon and Venus all in daylight.  People were really amazed to see Venus.  Many tried to spot it with their eyes.  
The response of the kids was that it was the Moon.  That was fairly understandable since, that evening, the Moon 
and Venus were in the same gibbous phase.  But then, after pointing out where the Moon was and where the 
telescope was pointing, they’d go back to looking at Venus more intently.  I noticed a lot of kids came back again 
and again to see Venus.  

As expected, the marine layer began moving in as the sun was setting rendering it nearly impossible to see Venus 
so I switched up to the Moon which was still in clear sky.  I’d brought my NexYZ smartphone adapter along and 
clamped it to my eyepiece.  A fair number of visitors were able to get souvenir photos of the moon on their own 

http://www.astronomy.com/promo
http://www.astroleague.org/observing.html
http://www.cnyo.org/2016/02/01/12-free-months-of-astronomy-technology-today-tellem-cnyo-or-your-own-club-sent-you/
http://www.cnyo.org/2016/02/01/12-free-months-of-astronomy-technology-today-tellem-cnyo-or-your-own-club-sent-you/
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phones.   

Just after 8, we had to shut down as the marine layer moved in and brought the observing to a halt.  In spite of the 
weather, the crowd of families was very enthusiastic and appreciative of our efforts. 

- Ken Munson 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

And sometimes we get thank you letters: 
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Observing Report 

Harbor City – I recently bought a new laptop computer, a high-end gaming computer designed for speed, graphics, 
memory and storage capacity.  One of the minor advantages of it is that it has a lighted keyboard so I can finally see 
to type in the dark.  Of course, buying a new machine meant going through all the usual hassles of having to reload 
all the software needed again.  Aside from the games, I had to download all the software for astronomy, Starry Night 
and the software for controlling my various cameras; the Meade DSI, Celestron Neximage5 and Neximage10, and 
the ZWO ASI 1071 Deep Sky Imager.   

Having downloaded everything expect the ZWO software, I decided it was time to try it out.  On a Saturday evening I 
set up my scope in equatorial mode for the first time in a long while.  I was a bit rusty at that but soon had a really 
good polar alignment.  Then it was time to check out the software.  I was utterly stunned to find that Starry Night 
would not talk to the telescope at all!  Turns out, when you buy the download version, they don’t include the ASCOM 
platform and drivers for telescopes.   

I hastily downloaded Celestron’s very own planetarium software, CPWI, to try it out.  It does come with the drivers to 

talk to Celestron telescopes.  However, unlike, Starry Night, it would not accept that the telescope was already 
aligned and work from there.  It requires that you go through the entire alignment process from the computer.  This is 
made more difficult because by using CPWI, the Hand Controller is rendered useless.  One cannot work the HC 
while looking through the eyepiece to fine tune the position of the alignment stars in the reticle. It requires going 
back and forth to the computer to push the HC buttons there and then look through the eyepiece to see if you did it 
right.  I found that clumsy and very frustrating. 

I was able to check out the cameras.  Once again, I was stymied when I found that the Meade site does not have 
dedicated software for their DSI cameras any more.  After talking with Meade Support, they say that their new 
camera control software does.  However, I tried it and still cannot talk to the Meade DSI.  This is disappointing 
because I was very successful at using the Meade DSI as an autoguider with the PHD software. 

My two Celestron cameras were much more successful.  The newer iCAP 2.5 software which I downloaded from 
Celestron contains the drivers and imaging controls for working with the cameras.  The 2.5 version is a bit different 
from the older version I’ve used in the past but once I found all the toolbars, I was able to start doing some imaging 
of the Moon.  For the last year, doing any imaging with these cameras, which had always been successful, had been 
frustratingly difficult.  The cameras seemed to be slow to take the videos and then, using Registax to process the 
video into a stacked image proved to be way longer than it should be.  For some reason which I’ve never figured out, 
the cameras were saving the videos as 2 to 3 GB files instead of the usual 20 MB files.  No changes I made affected 
that.  Hence, with the limited memory and disk space, it was taking more than 30 minutes to process a single image.   

Happy to say that the new computer is back to business as usual.  The video files are all around 20 MB or so and 
Registax can do the aligning and stacking in mere seconds.  Even with the Neximage5 and Neximage10 set for full 
resolution, the video files weren’t bigger than 20MB.  The seeing wasn’t all that good the night I was doing this and 
I’d forgotten my glasses so I perhaps didn’t get as good as focus as I might have but at least I can now do planetary 
imaging again. 

After that first night, I did a lot more research into Starry Night and the driver issue.  In the past, the installation disks 

contained the ASCOM software but, since I now have no CD-ROM drive, I couldn’t use the old disks.  I had to go to 
the ASCOM website and download the ASCOM platform.  However, that still didn’t allow Starry Night to talk to the 
telescope.  ASCOM no longer has the drivers for telescopes.  They do have a link to yet another website where 
drivers can be found.  This website (GitHub - ascomghostdrivers/legacydrivers: Drivers that no longer have support 
groups) I found to be somewhat confusing to search but eventually I found the drivers for Celestron telescopes.  
Once I downloaded the drivers, I was finally able to get Starry Night to talk to the scope. 

Another good sign is that I was able to use Starry Night to repeatedly slew to different objects all over the sky 
without any issues.  With my older laptop was having a problem that, when slewing using Starry Night, the scope 
would start to move and then stop with the HC showing a message indicator error 16 or 17.  At least for the night I 
was trying it out, the new laptop was very successful in driving the scope wherever I wanted to go. 

- Ken Munson 

 

https://github.com/ascomghostdrivers/legacydrivers
https://github.com/ascomghostdrivers/legacydrivers
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Useful and Interesting Astronomy Websites 

Website Description 

http://www.calsky.com/ A useful site for planning an evening's star 
gazing if you don't have your own 
planetarium software. 

https://www.aavso.org/ Information for observers with an interest 
in tracking variable stars. 

http://www.cleardarksky.com/csk/prov/California_clocks.html Good site to check to know what the 
weather will be like where you might be 
planning on going. 

http://ssd.jpl.nasa.gov/horizons.cgi Great site to use when you want to find a 
new comet or asteroid that isn't already in 
your planetarium software's list.  See the 
Ephemeris Generator file on the SBAS 
Yahoo group site for instructions. 

https://ssd.jpl.nasa.gov/horizons.cgi NASA website for generating an ephemeris 
for any solar system object from any point 
on the Earth’s surface. 

http://heavens-above.com Check this site to find out what satellites 
are visible in your sky. 

http://www.lunar-occultations.com/iota/iotandx.htm Website for the International Occultation 
Timing Association.  Good place to find 
information on asteroid occultations of 
background stars.   

http://pictures.ed-morana.com/ISSTransits/predictions/ Find out when the ISS will transit in front 
of the Sun or Moon as seen from your 
location. 

http://www.aerith.net/comet/weekly/current.html Weekly information on bright comets.  
Good place to learn where there are bright 
comets to be seen.  Refer to the Horizons 
website above to generate ephemerides. 

http://sohowww.nascom.nasa.gov/ See the sun in ways you might never have 
imagined!  You can even create your own 
movies of the sun in different the different 
frequencies imaged by the SOHO 
spacecraft. 
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Navigating the Cosmos with CHARA Array 
Science Daily – 10 April 2023 - Plans are underway to add a seventh movable telescope to Georgia State 
University's Center for High Angular Resolution Astronomy -- known as the CHARA Array -- that would increase the 
resolution, or the ability to see small objects, by a factor of three. 

Located at Mount Wilson Observatory in Southern California and operated by Georgia State, the new telescope will 

be connected using fiber optics to transport the starlight, a technique that will serve as a pathfinder for future 
expansion of the Array. The update comes after a group of international scientists gathered in Atlanta to take part in 
the 2023 CHARA Science Meeting to share the latest developments in high-resolution astronomical imaging using 
the CHARA Array. 

"Adding a seventh moveable telescope to the Array represents a great leap forward in stellar astronomy," says Doug 

Gies, Regents' Professor of Physics and Astronomy and director of the center. "Collaboration is truly fundamental for 
an undertaking like the CHARA Array. With scientists all over the world using our telescopes, this annual gathering 
is an important forum for us to share our latest discoveries." 

The CHARA Array combines the light from six optical telescopes spread across the mountaintop to image stars with 
a spatial resolution equivalent to a single telescope 331 meters (over 1000 ft) in diameter. The visible and infrared 
observatory offers astronomers the opportunity to capture images of space with better resolution than any other 
telescope in the world. 

More than 40 members of the CHARA Consortium, which represents 10 institutions around the world, took part in 

the annual review of the latest scientific and technical progress. 

Scientists gathered at Georgia State University in March 2023 for the CHARA Science Meeting and Imaging 
Workshop. 

CHARA features a new suite of instruments built by partner institutions at the University of Michigan, University of 

Exeter, and Observatoire de la Côte d'Azur in France. This next generation of instrumentation provides 
unprecedented capabilities to image the surfaces of stars and their circumstellar environments at a variety of 
different wavelengths from the near-infrared to the visible part of the spectrum. Georgia State University is also 
building a new instrument that will increase the sensitivity of the CHARA Array to measure light 30 times fainter than 
possible now. This improvement will help astronomers probe the gas clouds swirling around supermassive black 
holes in very distant active galaxies. 

With funding from the National Science Foundation (NSF), CHARA has expanded its user base over the last six 

years by offering open access time to the global community of astronomers through a competitive proposal process 
offered through the National Optical-Infrared Astronomy Research Laboratory. In addition to over 60 active 
observers at Georgia State University and partner institutions, the open-access program has received applications 
from over 350 visiting astronomers around the world. 

"Expanding the user community brings new opportunities for innovative science projects that broaden the impact 

and productivity of the CHARA Array,'' says Gail Schaefer, Director of the CHARA Array. 

At the recent meeting, members presented some science highlights and findings from the CHARA Array. 

• Georgia State graduate student Katherine Shepard presented results on a sample of evolved massive 
binary star systems surrounded by outflowing disks. The disks in these fascinating systems form as one star 
in the system grows in size as it evolves and material from that star is transferred to the companion. Some 
of the mass escapes into a disk that surrounds the system. Katherine is using the CHARA Array to resolve 
the structure of these disks and search for interactions between the disk and the inner binary system. 

• Noura Ibrahim, a graduate student from the University of Michigan, imaged the ring-like structure of a 
circumstellar disk around the young star V1295 Aquila. Two images taken one month apart show a bright 
spot in the ring that rotates between the two epochs. This variation could be caused by a stellar companion, 
an exoplanet in formation, or asymmetries in the density distribution. 
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• Visiting astronomer Willie Torres at the Harvard-Smithsonian Center for Astrophysics mapped the orbits in 
the Castor multiple star system. The system consists of Castor A and B that revolve around each other 
every 450 years, and each component in turn are short-period binary systems with periods of a few days. 
They are joined by a more distant component Castor C, which is also a binary. Torres used the CHARA 
Array to resolve the close, faint companions in Castor A and B for the first time. He combined these 
observations with historical observations spanning the past three centuries to map the orbits of the stars in 
the Castor system and measure their stellar masses with a precision better than 1%. The CHARA 
observations were also used to measure the radii of the two brightest stars to infer an age for the system of 
290 million years. 

• Rachael Roettenbacher, a Postdoctoral Associate from the University of Michigan, presented recent work on 
mapping starspots over a rotation cycle for the sun-like star Epsilon Eridani, which is orbited by an 
exoplanet. The starspot images, in combination with data from other telescopes, were used to develop a 
technique to distinguish between small changes in the stellar spectrum caused by starspots and those 
caused the orbiting planet. These techniques will improve the detection of planets around other stars. 

The annual meeting was followed by a workshop on imaging and modeling of interferometric observations. 
Participants were given an overview of modeling and imaging software packages available to analyze data from 
stellar interferometers (arrays of telescopes that combine light together), and the workshop included interactive 
hands-on sessions where participants used the software tools to analyze data. Participants also brought their own 
data for review in order to get the most from observations made with the CHARA Array. 

 

Metal-Poor Stars are More Life-Friendly 
Science Daily – 18 April 2023 - Stars that contain comparatively large amounts of heavy elements provide less 
favorable conditions for the emergence of complex life than metal-poor stars, as scientists from the Max Planck 
Institutes for Solar System Research and for Chemistry as well as from the University of Göttingen have now found. 
The team showed how the metallicity of a star is connected to the ability of its planets to surround themselves with a 
protective ozone layer. Crucial to this is the intensity of the ultraviolet light that the star emits into space, in different 
wavelength ranges. The study provides scientists searching the sky with space telescopes for habitable star 
systems with important clues as to where this endeavour could be particularly promising. It also suggests a startling 
conclusion: as the universe ages, it becomes increasingly unfriendly to the emergence of complex life on new 
planets. 

In the search for habitable or even inhabited planets orbiting distant stars, researchers have in the past years 
increasingly focused on the gas envelopes of these worlds. Do observational data show evidence of an 
atmosphere? Does it perhaps even contain gases such as oxygen or methane, which on Earth are produced almost 
exclusively as metabolic products of lifeforms? In the next years, such observations will be pushed to new limits: 
Nasa's James Webb Telescope will make it possible to not only characterize the atmospheres of large gas giants 
like Super-Neptunes, but also to analyze for the first time the much fainter spectrographic signals from rocky planet 
atmospheres. 

With the help of numerical simulations, the current study, which was published in Nature Communications today, 
now turns to the ozone content of exoplanet atmospheres. As on Earth, this compound of three oxygen atoms can 
protect the planet's surface (and life forms residing on it) from cell-damaging ultraviolet (UV) radiation. A protective 
layer of ozone is thus an important prerequisite for the emergence of complex life. "We wanted to understand what 
properties a star must have in order for its planets to form a protective ozone layer," Anna Shapiro, scientist at the 
Max Planck Institute for Solar System Research and first author of the current study, explains the basic idea. 

As often in science, this idea was triggered by an earlier finding. Three years ago, researchers led by the Max 
Planck Institute for Solar System Research had compared the Sun's brightness variations with those of hundreds of 
Sun-like stars. The result: the intensity of the visible light from many of these stars fluctuates much more strongly 
than in the case of the Sun. "We saw huge peaks in intensity," says Alexander Shapiro, who was involved in both 
the analyses from three years ago and the current study. "It is therefore quite possible, that the Sun, too, is capable 
of such spikes in intensity. In that case, also the intensity of the ultraviolet light would increase dramatically," he 
adds. "So naturally we wondered, what this would mean for life on Earth and what the situation is like in other star 
systems," says Sami Solanki, director at the Max Planck Institute for Solar System Research and co-author of both 
studies. 
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Dual role of UV radiation 

At the surface of about half of all stars around which exoplanets have been shown to orbit, temperatures range from 
about 5,000 to about 6,000 degrees Celsius. In their calculations, the researchers therefore turned to this subgroup. 
With a surface temperature of approximately 5500 degrees Celsius, the Sun is also one of them. "In the Earth's 
atmospheric chemistry, ultraviolet radiation from the Sun plays a dual role," explains Anna Shapiro, whose past 
research interest focused on the influence of solar radiation on Earth's atmosphere. In reactions with individual 
oxygen atoms and oxygen molecules, ozone can both be created and destroyed. While long-wave UV-B radiation 
destroys ozone, short-wave UV-C radiation helps create protective ozone in the middle atmosphere. "It was 
therefore reasonable to assume that ultraviolet light may have a similarly complex influence on exoplanet 
atmospheres as well," the astronomer adds. The precise wavelengths are crucial. 

The researchers therefore calculated exactly which wavelengths make up the ultraviolet light emitted by the stars. 
For the first time, they also considered the influence of metallicity. This property describes the ratio of hydrogen to 
heavier elements (simplistically and somewhat misleadingly called "metals" by astrophysicists) in the building 
material of the star. In the case of the Sun, there are more than 31000 hydrogen atoms for every iron atom. The 
study also considered stars with lower and higher iron content. 

Simulated interactions of UV radiation with gases 

In a second step, the team investigated how the calculated UV radiation would affect the atmospheres of planets 
orbiting at a life-friendly distance around these stars. Life-friendly distances are those that allow moderate 
temperatures -- neither too hot nor too cold for liquid water -- at the planet's surface. For such worlds, the team 
simulated on the computer exactly which processes the parent star's characteristic UV light sets in motion in the 
planet's atmosphere. 

To compute the composition of planetary atmospheres the researchers used a chemistry-climate model that 
simulates the processes that control oxygen, ozone, and many other gases, and their interactions with ultraviolet 
light from stars, at very high spectral resolution. This model allowed the investigation of a wide variety of conditions 
on exoplanets and comparison with the history of the Earth's atmosphere in the last half billion years. During this 
period the high atmospheric oxygen content and the ozone layer were established that allowed the evolution of life 
on land on our planet. "It is feasible that the history of the Earth and its atmosphere holds clues about the evolution 
of life that may also apply to exoplanets" says Jos Lelieveld, Managing Director of the Max Planck Institute for 
Chemistry, who was involved in the study. 

Promising candidates 

The results of the simulations were surprising for the scientists. Overall, metal-poor stars emit more UV radiation 
than their metal-rich counterparts. But the ratio of ozone-generating UV-C radiation to ozone-destroying UV-B 
radiation also depends critically on metallicity: in metal-poor stars, UV-C radiation predominates, allowing a dense 
ozone layer to form. For metal-rich stars, with their predominant UV-B radiation, this protective envelope is much 
more sparse. "Contrary to expectations, metal-poor stars should thus provide more favorable conditions for the 
emergence of life," Anna Shapiro concludes. This finding could be helpful for future space missions such as ESA's 
Plato mission, which will comb through a vast array of stars for signs of habitable exoplanets. With 26 telescopes on 
board, the eponymous probe will be launched into space in 2026 and will focus its attention primarily on Earth-like 
planets orbiting Sun-like stars at life-friendly distances. The mission's data centre is currently being set up at the Max 
Planck Institute for Solar System Research. "Our current study gives us valuable clues as to which stars Plato 
should pay special attention to," says Laurent Gizon, Managing Director at the Institute and co-author of the current 
study. 

Paradoxical conclusion 

Moreover, the study yields an almost paradoxical conclusion: as the universe ages, it is likely to become increasingly 
hostile to life. Metals and other heavy elements are formed inside stars at the end of their several-billion-year 
lifetimes and -- depending on the mass of the star -- are released into space as stellar wind or in a supernova 
explosion: the building material for the next generation of stars. "Each newly forming star therefore has more metal-
rich building material available than its predecessors. Stars in the universe are becoming more metal-rich with each 
generation," says Anna Shapiro. According to the new study, the probability that star systems will produce life thus 
also decreases as the universe ages. However, the search for life is not hopeless. After all, many host stars of 
exoplanets have a similar age as the Sun. And this star is indeed known to harbor complex and interesting lifeforms 
on at least one of its planets. 
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Asteroid's Comet-Like Tail Is Not Made of Dust, Solar 
Observatories Reveal 

Science Daily – 25 April 2023 - A weird asteroid has just gotten a little weirder. 

We have known for a while that asteroid 3200 Phaethon acts like a comet. It brightens and forms a tail when it's 
near the Sun, and it is the source of the annual Geminid meteor shower, even though comets are responsible for 
most meteor showers. Scientists had blamed Phaethon's comet-like behavior on dust escaping from the asteroid as 
it's scorched by the Sun. However, a new study using two NASA solar observatories reveals that Phaethon's tail is 
not dusty at all but is actually made of sodium gas. 

"Our analysis shows that Phaethon's comet-like activity cannot be explained by any kind of dust," said California 
Institute of Technology PhD student Qicheng Zhang, who is the lead author of a paper published in the Planetary 
Science Journal reporting the results. 

Asteroids, which are mostly rocky, do not usually form tails when they approach the Sun. Comets, however, are a 
mix of ice and rock, and typically do form tails as the Sun vaporizes their ice, blasting material off their surfaces and 
leaving a trail along their orbits. When Earth passes through a debris trail, those cometary bits burn up in our 
atmosphere and produce a swarm of shooting stars -- a meteor shower. 

After astronomers discovered Phaethon in 1983, they realized that the asteroid's orbit matched that of the Geminid 
meteors. This pointed to Phaethon as the source of the annual meteor shower, even though Phaethon was an 
asteroid and not a comet. 

In 2009, NASA's Solar Terrestrial Relations Observatory (STEREO) spotted a short tail extending from Phaethon as 
the asteroid reached its closest point to the Sun (or "perihelion") along its 524-day orbit. Regular telescopes hadn't 
seen the tail before because it only forms when Phaethon is too close to the Sun to observe, except with solar 
observatories. STEREO also saw Phaethon's tail develop on later solar approaches in 2012 and 2016. The tail's 
appearance supported the idea that dust was escaping the asteroid's surface when heated by the Sun. 

However, in 2018, another solar mission imaged part of the Geminid debris trail and found a surprise. Observations 
from NASA's Parker Solar Probe showed that the trail contained far more material than Phaethon could possibly 
shed during its close approaches to the Sun. 

Zhang's team wondered whether something else, other than dust, was behind Phaethon's comet-like behavior. 
"Comets often glow brilliantly by sodium emission when very near the Sun, so we suspected sodium could likewise 
serve a key role in Phaethon's brightening," Zhang said. 

An earlier study, based on models and lab tests, suggested that the Sun's intense heat during Phaethon's close 
solar approaches could indeed vaporize sodium within the asteroid and drive comet-like activity. 

Hoping to find out what the tail is really made of, Zhang looked for it again during Phaethon's latest perihelion in 
2022. He used the Solar and Heliospheric Observatory (SOHO) spacecraft -- a joint mission between NASA and the 
European Space Agency (ESA) -- which has color filters that can detect sodium and dust. Zhang's team also 
searched archival images from STEREO and SOHO, finding the tail during 18 of Phaethon's close solar approaches 
between 1997 and 2022. 

In SOHO's observations, the asteroid's tail appeared bright in the filter that detects sodium, but it did not appear in 
the filter that detects dust. In addition, the shape of the tail and the way it brightened as Phaethon passed the Sun 
matched exactly what scientists would expect if it were made of sodium, but not if it were made of dust. 

This evidence indicates that Phaethon's tail is made of sodium, not dust. 

"Not only do we have a really cool result that kind of upends 14 years of thinking about a well-scrutinized object," 
said team member Karl Battams of the Naval Research Laboratory, "but we also did this using data from two 
heliophysics spacecraft -- SOHO and STEREO -- that were not at all intended to study phenomena like this." 

Zhang and his colleagues now wonder whether some comets discovered by SOHO -- and by citizen scientists 
studying SOHO images as part of the Sungrazer Project -- are not comets at all. 

"A lot of those other sun skirting 'comets' may also not be 'comets' in the usual, icy body sense, but may instead be 
rocky asteroids like Phaethon heated up by the Sun," Zhang explained. 
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Still, one important question remains: If Phaethon doesn't shed much dust, how does the asteroid supply the 
material for the Geminid meteor shower we see each December? 

Zhang's team suspects that some sort of disruptive event a few thousand years ago -- perhaps a piece of the 
asteroid breaking apart under the stresses of Phaethon's rotation -- caused Phaethon to eject the billion tons of 
material estimated to make up the Geminid debris stream. But what that event was remains a mystery. 

More answers may come from an upcoming Japan Aerospace Exploration Agency (JAXA) mission called 
DESTINY+ (short for Demonstration and Experiment of Space Technology for Interplanetary voyage Phaethon fLyby 
and dUst Science). Later this decade, the DESTINY+ spacecraft is expected to fly past Phaethon, imaging its rocky 
surface and studying any dust that might exist around this enigmatic asteroid. 

 

Most Massive Touching Stars Ever Found Will Eventually 
Collide as Black Holes 

Science Daily – 27 April 2023 - Two massive touching stars in a neighboring galaxy are on course to become black 
holes that will eventually crash together, generating waves in the fabric of space-time, according to a new study by 
researchers at UCL (University College London) and the University of Potsdam. 

The study, accepted for publication in the journal Astronomy & Astrophysics, looked at a known binary star (two 
stars orbiting around a mutual centre of gravity), analysing starlight obtained from a range of ground- and space-
based telescopes. 

The researchers found that the stars, located in a neighboring dwarf galaxy called the Small Magellanic Cloud, are in 
partial contact and swapping material with each other, with one star currently "feeding" off the other. They orbit each 
other every three days and are the most massive touching stars (known as contact binaries) yet observed. 

Comparing the results of their observations with theoretical models of binary stars' evolution, they found that, in the 
best-fit model, the star that is currently being fed on will become a black hole and will feed on its companion star. 
The surviving star will become a black hole shortly after. 

These black holes will form in only a couple of million years, but will then orbit each other for billions of years before 
colliding with such force that they will generate gravitational waves -- ripples in the fabric of space-time -- that could 
theoretically be detected with instruments on Earth. 

PhD student Matthew Rickard (UCL Physics & Astronomy), lead author of the study, said: "Thanks to gravitational 
wave detectors Virgo and LIGO, dozens of black hole mergers have been detected in the last few years. But so far, 
we have yet to observe stars that are predicted to collapse into black holes of this size and merge in a time scale 
shorter than or even broadly comparable to the age of the universe. 

"Our best-fit model suggests these stars will merge as black holes in 18 billion years. Finding stars on this 
evolutionary pathway so close to our Milky Way galaxy presents us with an excellent opportunity learn even more 
about how these black hole binaries form." 

Co-author Daniel Pauli, a PhD student at the University of Potsdam, said: "This binary star is the most massive 
contact binary observed so far. The smaller, brighter, hotter star, 32 times the mass of the Sun, is currently losing 
mass to its bigger companion, which has 55 times our Sun's mass." 

The black holes that astronomers see merge today formed billions of years ago, when the universe had lower levels 
of iron and other heavier elements. The proportion of these heavy elements has increased as the universe has aged 
and this makes black hole mergers less likely. This is because stars with a higher proportion of heavier elements 
have stronger winds and they blow themselves apart sooner. 

The well-studied Small Magellanic Cloud, about 210,000 light years from Earth, has by a quirk of nature about a 
seventh of the iron and other heavy metal abundances of our own Milky Way galaxy. In this respect it mimics 
conditions in the universe's distant past. But unlike older, more distant galaxies, it is close enough for astronomers to 
measure the properties of individual and binary stars. 

In their study, the researchers measured different bands of light coming from the binary star (spectroscopic 
analysis), using data obtained over multiple periods of time by instruments on NASA's Hubble Space Telescope 
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(HST) and the Multi Unit Spectroscopic Explorer (MUSE) on ESO's Very Large Telescope in Chile, among other 
telescopes, in wavelengths ranging from ultraviolet to optical to near infrared. 

With this data, the team were able to calculate the radial velocity of the stars -- that is, the movement they made 
towards or away from us -- as well as their masses, brightness, temperature and orbits. They then matched these 
parameters with the best-fit evolutionary model. 

Their spectroscopic analysis indicated that much of the outer envelope of the smaller star had been stripped away 
by its larger companion. They also observed the radius of both stars exceeded their Roche lobe -- that is, the region 
around a star where material is gravitationally bound to that star -- confirming that some of the smaller star's material 
is overflowing and transferring to the companion star. 

Talking through the future evolution of the stars, Rickard explained: "The smaller star will become a black hole first, 
in as little as 700,000 years, either through a spectacular explosion called a supernova or it may be so massive as to 
collapse into a black hole with no outward explosion. 

"They will be uneasy neighbours for around three million years before the first black hole starts accreting mass from 
its companion, taking revenge on its companion." 

Pauli, who conducted the modelling work, added: "After only 200,000 years, an instant in astronomical terms, the 
companion star will collapse into a black hole as well. These two massive stars will continue to orbit each other, 
going round and round every few days for billions of years. 

"Slowly they will lose this orbital energy through the emission of gravitational waves until they orbit each other every 
few seconds, finally merging together in 18 billion years with a huge release of energy through gravitational waves." 
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Schedule of Coming Events 

Date Event 

5 May Eta Aquarid Meteor Shower 

Created by debris from Halley’s Comet, the Eta Aquarids are seen low in the sky in the 
Northern Hemisphere.  This year’s shower will be upstaged by the full Moon making meteors 
harder to spot. 

5 May Friday 
Night 7:30 PM 

Monthly General Meeting 

Topic: Join the Search for Life in the Universe with UCLA SETI 

Speaker: Dr. Jean-Luc Margot, UCLA 

5 May  Full Moon 

8 May Monday 
Night 7:30 PM 

Monthly Planning Meeting 

See directions on Page 4.   

12 May Third Quarter Moon 

13 May In-Town Observing Session at Christmas Tree Cove 

Located at the west end of Palos Verdes Peninsula at the intersection of Via Neve and 
Paseo Del Mar.  Reached from PV West, turn on Via Anacapa then turn left on Via Sola and 
left again on Via Neve. 

19 May  New Moon 

20 May Out-of-Town Observing Session 

Contact Ken Munson for a location. 

27 May First Quarter Moon 

29 May Mercury at Greatest Western Elongation 
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* * * * * * * * * 

Next General Meeting at El Camino College Planetarium 

Friday, May 5th 7:30 PM 

“Join the Search for Life in the Universe with UCLA SETI” 

Dr. Jean-Luc Margot, UCLA 

 

* * * * * * * * * 
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