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Upcoming Events

Our Next Speakers
Our August meeting 

will be on Friday, August 9,    
7:00 PM

At Wildwood Upper School 
  11811 W Olympic Blvd, 90064

 Club President Robert Lozano will give a talk titled “Beyond Pluto: Kings of the 
Outer Solar System” about the many dwarf planets discovered in the past decade. Al-
though the vast region of the Kuiper Belt and Oort Cloud is mostly empty space, it 
also holds many mini worlds that may give us insight on our own planet’s formation. 
Come to learn about this fascinating region and the recent discoveries.

 The mystery lecture by Jed Laderman will undoubtedly be very interesting, like 
always, although his topic will remain a surprise, as usual. 

 Come to our August meeting to be surprised and mesmerized!

August 8 7:00-8:30: Caltech Von Karman 
Lecture: Small Worlds, Big Science

September 19  7:00-8:30: Van Karman Lecture: 
It Broke! A Story of How we Fixed It

August 9   7:00 pm: Santa Monica Amateur 
Astronomy Club August Meeting

September 19 and 20 8:00-10:00: 
Caltech Stargazing Lecture

August 12-13: Perseid Meteor Shower September 13  7:00 pm: Santa Monica Amateur 
Astronomy Club September Meeting

August 31: Mt. Pinos Club Star Party September 19-22: Riverside Telescope Makers Con-
ference (RTMC Astronomical Expo)
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LightSail Success!
The Planetary Society has been trying 
-- and failing -- to power a spacecraft 
with light beams from the sun for 
twenty years.  But it seems they have 
finally achieved success. Lightsail, 
the Planetary Society’s most vaunted, 
highest-reaching flagship project has 
suffered from two catastrophic rocket 
failures and the sub-par performance 
of a previous model. 
 Lightsail is a highly touted feat of en-

gineering that is supposed to convert photons from the sun directly into motion for a small 
spacecraft. It uses a large mylar “sail” to deflect radiation emitted by the sun. When a photon 
traveling at the speed of light bounces off the sail, some of its kinetic energy is transferred to 
the spacecraft. If a lot of photons bounce off the sail, the spacecraft should theoretically be 
propelled forward. Conveniently, the sun produces an enormous amount of photons.
 Unfortunately, it’s not quite that simple -- especially if the organization in charge is a 
non-profit that relies on crowdsourcing to fund their projects as the Planetary Society does. 
But, after nearly two decades of raising money and overcoming various challenges, the Plan-
etary society officially announced that Lightsail 2 had successfully raised its orbit using only 
the power of the sun.
 So, what does this mean for space travel? Despite the enormous amount of time that 
has been spent on this project, it is still in the beginning stages. Many more developments 
must be made before it is feasible to be used. Travel via light will likely not replace chemi-
cal propellant, which we would still need to make larger maneuvers, and probably won’t be 
practical for very large objects. 
 According to the organization, the Lightsail 
concept was designed to help microsatellites stay 
in orbit. This is because any orbiting vehicle needs 
a boost to keep it in the sky. Because even a large 
sail doesn’t provide much thrust, this concept is 
mostly for smaller satellites, like the CubeSats, a 
popular satellite design known for being small 
and light enough to be able to hold in your hand. 
This new technology which reduces reliance on 
chemical propellant can help these spacecraft stay 
in orbit and continue doing science for longer.
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Unexpected Asteroid Nearly Hit Earth

 It was a close call for Earth on July 25, when Asteroid 2019 OK passed by the Earth at a speed 
of nearly 55,000 miles (88,500 kilometers) per hour. It came closer to the Earth than the moon, 
at under 45,000 miles (72,500 km) from us. This is, however, considered a “safe” distance, even 
though we had no prior warning.

 Why didn’t astronomers notice it earlier? There are a few reasons. First, it had not been spotted 
before at all, and because it is such a newcomer, there is still much that astronomers aren’t sure 
about, including its orbit and size, although size hypotheses range between 187 to 426 feet (57 to 
130 meters) across. While several asteroids come closer to Earth than the moon every year, this 
one was the largest in many years. 

 Second, NASA wasn’t watching it. NASA and other space agencies keep a close watch on Near-
Earth Objects, those space rocks whose paths come even remotely close to our planet’s orbit. 
NASA considers it their main duty of planetary 
defense, and has been assigned by Congress 
to find at least 90 percent of NEOs 460 feet 
(140 m) across and larger. Asteroids smaller 
than that, such as 2019 OK probably wouldn’t 
cause a planet-wide emergency, though they 
could be quite damaging, depending on where 
they hit. As a reference, the asteroid believed 
to have killed the dinosaurs 66 million years 
ago would have been about 10 miles (16 km) 
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across, if not larg-
er, while the me-

teor that infamously flew 
over Chelyabinsk, Russia in 
2013 was only 66 feet (20 
m) across. So, if 2019 OK 
had hit Earth, it could have 
delivered a huge amount of 
damage to any city it struck, 
but would not have been a 
world-wide event. Experts 
think it would hit with 
about 30 times the pow-
er of the atomic bomb that 
leveled Hiroshima. That’s 
enough to decimate most cities. However, exact calculations cannot be determined without accu-
rate measurements, and the object was moving to fast for any decisive observations to be made.

 Often, NASA and other observatories spot asteroids the size of 2019 OK when they’re much 
farther from Earth, giving more lead time to understand and, if necessary, prepare for a meteor 
strike. In this case, however, the asteroid approached not from the dark of deep space, but from 
the Sun. This caused the object, relatively small compared to the sun, to be backlit, making it very 
difficult to be spotted and tracked.

 It’s possible other such objects similarly sneak into Earth under cover of light. But the bigger 
the asteroid, the harder it is to hide, and observatories around the world are keeping their eyes 
open.

cont. from 
pg. 4

Meteor Shower Alert!

Don’t forget to watch the 
skies on August 12 and 13! 
The Perseid Meteor Shower, 
one of the largest every year, 

will happen then. 
Look in the direction of the 
constellation Perseus for the 

highest concentration!
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All you need to know about storming Area 51

 An obscure military test site in the Nevada desert recently came into public view (again) 
after multitudes of amateur conspiracists committed to joining together to “Storm” the high-
ly secured base to “See them Aliens” because “They can’t stop all of us.” in case you are one of 
the two million people that said they’re going, one of the 1.4 million people that said they’re 
interested, or if you’re just really confused, here is a quick FAQ guide to what you need to 
know. 

 What actually is Area 51? Area 51 is the colloquial name for one of many highly secretive 
military sites across the country. This particular one is located in central Nevada next to a 
salt flat. Its official name is relatively ambiguous. The CIA officially calls it “Homey Airport at 
Groom Lake (KXTA),” it’s geographic location is “Groom Lake” and the Air Force refers to it 
as “Nellis Bombing Range Test Site airport (KXTA)” in official press releases. The name “Area 
51,” which essentially has nothing to do with what the place actually is called, probably was 
originally derived from a nearby Atomic Energy Commission site which is officially called 
“Area 15.”

 Why do people care about it? There is no short answer to that question, but, put simply, 
people think that this is where the government is hiding their pet extraterrestrials. The site 
was initially established by the CIA in 1955 as a place for Lockheed and the Air Force to test 
U2 bombers. The government didn’t actually even acknowledge its existence until nearly six-
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ty years later in 2013, a fact which likely contributed greatly to the aura of enticing 
mystery surrounding it. It was first brought into sight when a group of widows 

sued the USAF alleging that their husbands, who were military contractors, were illegally 
exposed to high concentrations of dangerous substances that were disposed of and burned 
in open pits in the groom lake area. Despite the fact that autopsies of the victims supported 
this fact, the case was dropped by the judge due to lack of evidence. Evidence which, accord-
ing to a politician appearing on tv, was being purposely withheld by the Air Force to avoid a 
lawsuit. It all went downhill from there as conspiracy theorists started wondering what other 
information the military may be withholding. Suggestions have included that remains found 
in Roswell and other UFO crash sites are being held there, that the government is testing 
supernatural implements of war there, and that they are holding secret councils with visiting 
extraterrestrials. Thus the campaign to “See them Aliens”

 What does the government really use this for? No one is really sure. The point of a se-
cret test site is that it is -- well -- secret. In general, the Air Force has officially stated that 
they may use the site to test new military aircraft, train test pilots, try out various bombs and 
other weapons before they are sent out to war, and reverse engineer captured enemy aircraft 
(aliens?). They also may use the area to process used industrial chemicals.

 What do stormers expect to find at Area 51? Conspiracists have long suspected that the 
government is hiding its secret interactions with extraterrestrial intelligence there. Looking 
at it through a geographical lens, most of Area 51 is, like an atom, empty space (or the closest 
thing to empty space that we humans can observe). So, we’ll probably see a lot of desert with 
a small airport in the middle.

 How many people are 
actually going? It’s hard 
to say exactly how many 
of the two million people 
who said they are attend-
ing the event will actually 
show up. Even the original 
organizer has said, in a TV 
interview, that it was just a 
joke. Chances are, though, 
you won’t be alone. All the 
nearby hotels have sold out 
for the nights of September 
19th and 20th.

cont. from 
pg 6
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 What should I bring? Well, other than your regular travel gear, consider tot-
ing a tinfoil hat (to fend off those mind-control beams so you can focus on the invasion), but 
you may want to consider leaving your common sense at home.

 What the hell is a “Naruto Run”? 
Don’t worry if you’re confused about 
this topic, as well. Even a group of 
Pentagon generals had to be briefed 
on Naruto Running by one of their 
younger officers (this is actually a 
confirmed fact since someone took a 
picture). 

 For the Anime illiterate astron-
omers, Naruto running is the pre-

ferred style of movement of Naruto Uzumaki, a young cartoon ninja with a demon trapped 
inside him. It involves leaning your body forward, sticking your hands back, and running 
really fast (as demonstrated by the Air Force officer in the image). The organizers of the event 
claim that using this technique will allow the raid participants to “Run faster then their bul-
lets.” It will probably just make you look like an idiot before getting shot,  But when in Rome…

 How far will I have to “Naruto 
Run”? There are approximately 15 miles 
of hot, dry, shadeless desert in between 
the Groom Lake test base border and 
the actual airport. So the answer is “as 
far as you possibly can before coming 
down with heatstroke, severe dehydra-
tion, and heart attack.”

 When will this raid take place? It 
will be taking place on September 20th, 2019, which incidentally the day after the Air Force’s 
birthday. The organizer suggested that everyone meets beforehand at the nearby “Ale-inn” to 
discuss “strategy.”

 Is this legal? Short answer: No. Although this fact seems obvious, the Air Force put out 
an official statement to drive home its illegality. 
 According to a spokesperson, “The United States Air Force is aware of the Facebook 

cont. from 
pg 7
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post. The Nevada Test and Training Range is an area where the Air Force tests and 
trains combat aircraft. As a matter of practice, we do not discuss specific security measures, 
but any attempt to illegally access military installations or military training areas is danger-
ous.”
           If you’re still interested, we’ll see you at the gates on September 20th!

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

 

 Raid Strategy (just in case):
 With the media attention the raid is garnering, the Air Force is unlikely to actually use 
fatal measures. On the other hand, they will likely wield tear gas, rubber bullets, and riot-con-
trol shields.  So here are some safety tips: 
• Invade from upwind -- Like an Uno reverse card, but in this case - to avoid tear gas. 
• Use Camels -- Not only do they help with the 15 mile stretch of desert, but renders the 

force’s shields useless, as you can step over them.
• Medieval armor -- It was phased out because of metal bullets, but it works for rubber ones
• Emergency blankets -- Precaution against heat-seeking missiles, just in case.
• Water -- It is critical to remain well hydrated when invading top-secret Air Force facilities 

housing dangerous extraterrestrials.

cont. from 
pg. 8
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Einstein’s Theory of General Relativity Still Applies

 More than 100 years after Albert Einstein 
irrevocably changed all of science by publish-
ing his famous theory of general relativity, it is 
starting to be disassembled, says Andrea Ghez, 
UCLA professor of physics and astronomy. Now, 
in the most comprehensive test of general rela-
tivity centered around the supposed enormous 
black hole at the center of our galaxy, Ghez and 
her research team reported that Einstein’s theory 
of general relativity still holds up.

 “Einstein’s right, at least for now,” stated Ghez, 
a co-lead author of the research. “We can abso-
lutely rule out Newton’s law of gravity. Our ob-
servations are consistent with Einstein’s theory of 
general relativity. However, his theory is definite-
ly showing vulnerability. It cannot fully explain 
gravity inside a black hole, and at some point we 
will need to move beyond Einstein’s theory to a 
more comprehensive theory of gravity that ex-
plains what a black hole is.”

 Einstein’s 1915 theory of general relativity holds that what we perceive as the force of 
gravity arises from the curvature of space and time. He proposed that objects such as the sun 
and the Earth change this geometry. Einstein’s theory is the best description of how gravity 
works, said Ghez, whose UCLA-led team of astronomers have made direct measurements 
of the phenomenon near a supermassive black hole -- research Ghez describes as “extreme 
astrophysics.”

 “All laws of physics, includ-
ing gravity, should be valid ev-
erywhere in the universe,” said 
Ghez, who added that her re-
search team is one of only two 
groups in the world to watch a 
star known as S0-2 make a com-
plete orbit in three dimensions 
around the supermassive black 
hole at the center of the Milky 
Way. The full orbit takes 16 
years, and the black hole’s mass 
is about four million times that 
of the sun.
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The data studied in the research were 
spectra -- the “rainbow of light” from 

stars -- that Ghez’s team analyzed this April, May, 
and September as S0-2 made its closest approach 
to the enormous black hole. Spectra, show the 
intensity of light and offer important informa-
tion about the star from which the light travels. 
Spectra also show the composition of the star.

 “What’s so special about S0-2 is we have its complete orbit in three dimensions,” said 
Ghez. “That’s what gives us the entry ticket into the tests of general relativity. We asked how 
gravity behaves near a supermassive black hole and whether Einstein’s theory is telling us the 
full story. Seeing stars go through their complete orbit provides the first opportunity to test 
fundamental physics using the motions of these stars.”

 Ghez’s research team was able to see that space and time are combined near the super-
massive black hole. “In Newton’s version of gravity, space and time are separate, and do not 
commingle; under Einstein, they get completely commingled near a black hole,” she said.

 The researchers studied photons -- “particles” of light -- as they traveled from S0-2 to 
Earth. S0-2 moves around the black hole at speeds of more than 16 million miles per hour 
at its closest approach. Einstein theorized that in this region close to the black hole, photons 
have to do extra work. Their wavelength as they leave the star depends not only on how fast 
the star is moving, but also on how much energy the photons expend to escape the black 
hole’s powerful gravitational field. Near a black hole, gravity is much stronger than on Earth.

 This is the first of many tests of general relativity Ghez’s research team will conduct on 
stars near the supermassive black hole. Among the stars that most interest her is S0-102, 
which has the shortest orbit, taking 11 1/2 years to complete a full orbit around the black 
hole. Most of the stars Ghez studies have orbits of much longer than a human lifespan.

 Black holes have such high density that nothing can escape their gravitational pull, not 
even light. (They cannot be 
seen directly, but their influ-
ence on nearby stars is visi-
ble and provides a signature. 
Once something crosses the 
“event horizon” of a black 
hole, it will not be able to 
escape. However, the star 
S0-2 is still rather far from 
the event horizon, even at its 
closest approach, so its pho-
tons do not get pulled in.)

 So was Einstein right? 
How do space and gravity 
work? Only time will tell.

cont. from 
pg. 10
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                This past month was pretty hot in Southern California, it was pretty obvious. But 
did you know that the Earth was too? In fact, July was the hottest month in human history. 
A week ago, NASA released an official report on Greenland. It shows melting ice, pools of 
meltwater, and a darkening island.

 Using one of the Landsat satellites, NASA showed that Greenlands average temperature 
was above freezing for most of the year. This is pretty scary, as Greenland and other ice caps 
serve as a sort of heat sink for the rest of the planet. Greenland also lost 11 Gigatons of ice 
in meltwater into the Atlantic Ocean in the last month, or 1 million cubic kilometers. That’s 
enough water to fill 44,000 Olympic swimming pools. 

 In their images, NASA found that the surface darkened significantly in the past year, 
meaning that less heat is being reflected into space and more heat is being put into Green-
land’s ice, exponentially speeding up the heating of both Greenland and the world.

 These announcements couldn’t have 
made a more startling backdrop to our cur-
rent times of political turmoil. While we 
debate whether or not it’s happening, our 
last hopes are literally melting. 

 Many politicians and political influ-
encers, such as Ben Shapiro, say that they 
don’t think it is real. Thing is, facts aren’t 
things you can debate, and we can’t move 
forward until we accept that.

Global Warming Update



13

 Lets face it. We’re always going to need 
the relatively rare elements and miner-
als, structural and technological minerals 
such as silicates and metals, radioactive 
minerals such as uranium and thorium 
salts, and even dietary minerals like cal-
cium. They are all integral to our survival. 
Currently, the plan is to bring them with 
us to space, although that is extremely ex-
pensive and only offers a limited amount. 

Obviously, the ideal is to extract them from the outer space  environment. However, the 
equipment currently is primitive if not non-existent, and more expensive to create and to 
send than the materials themselves.

 Researchers in the UK think the answer to gathering material in space are microbes. 
They have just sent an experiment to the ISS that test certain bacterias’ effectiveness in “bio-
mine” various rocks in various amounts of microgravity.

 Although this sounds far-fetched, the biomining process is already being used here on 
Earth. Many large metal mines use bacteria to eat sulfates and sulfides from rocks with a low 
concentration of metals to make them easier to extract.

 In the experiment, the UK Centre for Astrobiology sent 18 matchbox-sized boxes filled 
with these bacteria and basaltic rocks, which are common on Earth, Mars, the Moon, and 
many Asteroids. Also, basalt naturally has spaces within it, making it easier to study the mi-
crobes’ progress. Besides extracting minerals, these microbes could be useful in breaking 
down hard, rocky surfaces into fertile farmland. The experiment will last three weeks, and 
then the boxes will be sent for study at Stanford. Future experiments might include different 
rocks, microbes, and combinations.

 So, what are they looking for? Different ex-
periments have shown that in microgravity, mi-
crobes make thicker and different shaped mem-
branes than on Earth’s gravity. And, because the 
biomining microbes need to form a membrane 
before breaking down the rock, this could affect 
their productivity.

 Tough luck for all our germaphobic friends 
-- the future of space travel and human civiliza-
tion depends on germs!

Space Mining
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The 
young 
generation 
getting 
advice 
from the 
Wise

A planetary scientist among some of her 
club friends

Community Pages

Here is a story to think about 
whenever you find yourself 

being annoyed by your own or 
someone else’s kids:

It is reported that, at the 
age of twelve, Copernicus’ 
parents said the following 
to him: “Young man, when 

are you going to come to 
terms with the fact that 

the world does not revolve 
around you?!”

Where would the world and our 
club be if it wasn’t for that 

annoying little twerp.

We are continuously 
grateful to Wildwood  

School for hosting our 
club meetings and other 

innovative gatherings 
and inspiring events!

Feel free to check out the 
Microscopic Society every third week 

of the month also at Wildwood

Join us for a slice of 
pizza and a conversa-
tion after the lectures
11104 W.Olympic Blvd
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Please submit your 
writing or tell us what 

you want to read about:

editor.smaac@gmail.com

How many ears does Captain Kirk 
have?

Send us a photo, drawing, share a book, a 
relevant movie, an article! Tell our commu-

nity about a great experience you’ve  had. 
We would love to publish your universe-in-

spired poems, stories, thoughts...

This Newsletter was edited by 
Benny and Donny Szeghy

Three. A left ear, a right ear, 
and a final frontier!

It is estimated that 37,100,000,000 “first-star-to-
night” wishes have been wasted on Venus.

Dr. Duane Bindschandler’s lecture was very 
captivating and a few of us took a photo with 

him afterwards.
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Astronomy Word Search

Use the underlined words directly!
1. Climate change denied by many
2. The first woman in space 
3. Meteor shower in August (pg.5)
4. Anime style running (pg.8)
5. Sunlight powered spaceship (3)
6. AreaFiftyOne
7. GroomLake
8. Aliens
9. Biomine
10. Father of General relativity

11. The rocket engineer pictured     
above
12. Russian version of astronaut
13. CubeSat
14. The third planet from the Sun
15. The disputed 9th planet (pg.2)
16. Polish astronomer (pg.15)
17. Mysterious dark void
18. Asteroid
19. Our host school 
20. RTMC

Research shows that puzzles improve memory, boost intelligence and help keep 
your brain young. You do not have to write anything down. Just try to figure 

this puzzle out with simple brain-eye coordination.
The answers to most of the questions are on the pages of the Newsletter. Have fun! 

 Build your own custom worksheet at education.com/worksheet-generator

© 2007 - 2019 Education.com
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G B A O S V Y L C X J L C L W
W V G R T E R E S H K O V A M
I P L N E B I C D S J P X I F
L C O J G A F N G U E B B B C
D C B C I R F M S Z S E I L O
W U A O A M O I Q T A Z O A P
O B L S S P B O F P I M M C E
O E W M T E P A M T D E I K R
D S A O E R L R R L Y C N H N
A A R N R S U H E T A O E O I
L T M A O E T K O A L K N L C
I R I U I I O A R F R E E E U
E T N T D D T N I L T T T Y S
N M G N A R U T O Y P G H T X
S C M L I G H T S A I L O T G

Global Warming AreaFiftyOne JimBartlett Copernicus
Tereshkova GroomLake Cosmonaut BlackHole
Lightsail Einstien CubeSat Asteroid
Naruto Aliens Earth Wildwood
Perseid Biomine Pluto RTMC

®

Sometimes an aero-
space engineer needs 
to be singularly fo-
cused on a tiny, but 

perfect star.


