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A MESSAGE FROM THE PRESIDENT 
 

May is here, so are the planets.   
This month we still have a last chance for Jupiter, Mars is still good but rapidly shrinking 

and Saturn is approaching opposition.  Mercury makes a brief evening appearance mid 
month. 

We have one major evening event planned for May 9th at Skyline Elementary School in 

Cape Coral.  We are expecting to be setup by 8pm.  Skyline Elementary is off Skyline 
Blvd between Veterans and Pine Island.   

The next day May 10th is Astronomy Day and there will be programs at the planetarium 
all day.  They could use some help with solar observing and general information. 

On May 17th at 7:00 pm Scott Flaig will be talking about his book as the May 
Planetarium presentation    

We are winding down for the summer season, if you have any presentation you would 
like to give to the group, please let me know as we are needing programs over the 

summer. 
 

Brian  
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In the Sky this Month 

Moon: May – 1st Quarter 6th; Full 14th; Last Quarter 21st; New 28th. 

June – 1st Quarter 5th; Full 13th; Last Quarter 19th; New 27th. 
 

The Planets 
Mercury will set almost 2 hrs after the sun on May 22 … one of the best opportunities for 

viewing it this year. Magnitude starts the month at -1.8; ends at +1.1. 
Jupiter will fade to -1.9 magnitude this month and shrink to 33”. It remains the most 

impressive planet for early evening viewing, continuing its eastward movement in 
Gemini. It begins the month north of ζ Geminorum and ends just north of double star δ 

Geminorum (Wasat). 
Mars was closest to earth mid-April and is now receding rapidly. It is visible from dusk to 

dawn at magnitude -1.2 diming to -0.5 by end of May.  It remains in Virgo near double 
star γ Virginis (Porrima). 

Saturn achieves opposition on May 10th and is visible all night long at magnitude around 

0.1 in Libra.   
Venus shines at magnitude -4.1 at dawn. 

Uranus shines at 5.9 magnitude and is located 1.5o north of Venus on May 15th & 16th.  
 

Meteor Showers:  The eta Aquarid Meteor Shower peaks on the morning of the 5th and 
the days around it.  This shower comes from Comet Halley!   

We have a chance of a special shower on May 24th coming from Comet Linear 209/P.  It 
is unknown if we will get anything, but if we do it could be quite good. 
 

The International Space Station: Not visible during May evenings. 

 
Hubble Space Telescope: Evening viewing only available late in month. 

May 30th at 9:55 pm from SW to S; max alt 37o; for 3 minutes at 1.5 mag. 
May 31st at 9:48 pm from WSW to SE; max alt 54o; for 5 minutes at 0.9 mag. 
Extracted from    http://www.heavens-above.com/ 

 

Future Events  
 
Upcoming Meetings  

Our May meeting will be held on Thursday May 1st at 7:30 pm at the Calusa Nature 
Center and Planetarium. Our program will be “Space Junk: objects orbiting the Earth”. 

 
Star Party and Event Schedule  
 

Thurs May 1st 
 

 

Monthly 
Meeting  

Calusa Nature 
Center & 

Planetarium 

7:30 PM Brian Risley / 
Brian Shultis 

May 3rd  Star Party  CRP  Dusk  Bruce Dissette  

Fri May 9th Elementary Skyline 8 pm Carol Stewart 

Date Event  Location  Time  Info/Contact  
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School 

Astronomy  

Elementary – 

Cape Coral 

Need Scope 

Support 

Sat May 10th Astronomy Day 

– 2014 

Calusa Nature 

Center & 
Planetarium  

10:30 am – 

5:00 pm 

Carol Stewart 

Need Support  

Sat May 17th  Cosmology—

Faith and 
Science Reveal 
Universal Truth 

Calusa Nature 

Center & 
Planetarium 

7:00 pm Carol Stewart/ 

Scott Flaig 

May 31st Star Party  CRP  Dusk  Bruce Dissette  

June 28th  Star Party  CRP  Dusk  Bruce Dissette  

July 26th  Star Party  CRP  Dusk  Bruce Dissette  

August 23rd  Star Party  CRP  Dusk  Bruce Dissette  

Sept. 27th  Star Party  CRP  Dusk  Bruce Dissette  

October 25th  Star Party  CRP  Dusk  Bruce Dissette  

November 22nd  Star Party  CRP  Dusk  Bruce Dissette  

December 20th  Star Party  CRP  Dusk  Bruce Dissette  

  

Minutes of SWFAS Meeting – April 3, 2014 
 

The regular monthly meeting of the Southwest Florida Astronomical Society was called 
to order at 7:34pm by vice president Bruce Dissette in the Calusa Nature Center 

Planetarium. 
Five new members / visitors were introduced. 

Members were reminded to pay annual dues if they had not, and were reminded of 

membership benefits including over thirty telescopes available for monthly loan. 

During the review of past events Carol Stewart thanked Brian Risley, Brian Shultis, 

Bruce Dissette, Tony Heiner, and Gary McFall for help with the Planetarium observing 

event on March 15. 

Upcoming events listed in the printed agenda were discussed. 

Vice president Bruce Dissette reported on two programs at the Fort Myers Beach Public 

Library. 

Appreciation was expressed for the outstanding job being done on the club newsletter. 

The minutes of the March meeting were read.  Dick Gala moved to accept the minutes, 

seconded by Marvin Baldwin, and the motion carried by voice vote. 

Treasurer Tony Heiner reported a balance of $2556.27.  A motion to accept was made 

by Brian Shultis, second by Bill Francis, and the motion carried by a voice vote. 

Website coordinator Bill Francis presented the annual website hosting charge of $85.  

Brian Shultis moved approval to pay the charge, second by Dick Gala, the motion carried 

on a voice vote. 
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Astronomical League coordinator Carol Stewart reported that an April 15 membership 

update will be sent in for the magazine subscription.  Members are encouraged to 

participate in various object observing clubs offered by the League. 

The May program will tentatively be a presentation of astrophotography from a Canadian 

site, with the suggested space junk program moved to June. 

During open discussion Gary McFall suggested that the Seahawks RC airplane park in 

northwestern Cape Coral is a good observing site. 

The business meeting was adjourned at 8:09 pm. 

Jack Berninger presented a program on “The Theory of Everything,” an overview of the 

current state of understanding of the nature of and relationships among matter, energy, 

and forces.  

submitted by Don Palmer, secretary 

 

The Power of the Sun's Engines 

By Dr. Ethan Siegel 

Here on Earth, the sun provides us with the vast majority of our energy, striking the top 

of the atmosphere with up to 1,000 Watts of power per square meter, albeit highly 

dependent on the sunlight's angle-of-incidence. But remember that the sun is a 

whopping 150 million kilometers away, and sends an equal amount of radiation in all 

directions; the Earth-facing direction is nothing special. Even considering sunspots, solar 

flares, and long-and-short term variations in solar irradiance, the sun's energy output is 

always constant to about one-part-in-1,000. All told, our parent star consistently outputs 

an estimated 4 × 1026 Watts of power; one second of the sun's emissions could power 

all the world's energy needs for over 700,000 years. 

That's a literally astronomical amount of energy, and it comes about thanks to the 

hugeness of the sun. With a radius of 700,000 kilometers, it would take 109 Earths, 

lined up from end-to-end, just to go across the diameter of the sun once. Unlike our 

Earth, however, the sun is made up of around 70% hydrogen by mass, and it's the 

individual protons — or the nuclei of hydrogen atoms — that fuse together, eventually 

becoming helium-4 and releasing a tremendous amount of energy. All told, for every 

four protons that wind up becoming helium-4, a tiny bit of mass — just 0.7% of the 

original amount — gets converted into energy by E=mc2, and that's where the sun's 

power originates. 

You'd be correct in thinking that fusing ~4 × 1038 protons-per-second gives off a 

tremendous amount of energy, but remember that nuclear fusion occurs in a huge 



5 
 

region of the sun: about the innermost quarter (in radius) is where 99% of it is actively 

taking place. So there might be 4 × 1026 Watts of power put out, but that's spread out 

over 2.2 × 1025 cubic meters, meaning the sun's energy output per-unit-volume is just 

18 W / m3. Compare this to the average human being, whose basal metabolic rate is 

equivalent to around 100 Watts, yet takes up just 0.06 cubic meters of space. In other 

words, you emit 100 times as much energy-per-unit-volume as the sun! It's only 

because the sun is so large and massive that its power is so great. 

It's this slow process, releasing huge amounts of energy per reaction over an incredibly 

large volume, that has powered life on our world throughout its entire history. It may 

not appear so impressive if you look at just a tiny region, but — at least for our sun — 

that huge size really adds up! 

Check out these “10 Need-to-Know Things About the Sun”: 

http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sun.   

Kids can learn more about an intriguing solar mystery at NASA’s Space Place: 

http://spaceplace.nasa.gov/sun-corona. 

 

http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sun
http://spaceplace.nasa.gov/sun-corona
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Image credit: composite of 25 images of the sun, showing solar outburst/activity over a 

365 day period; NASA / Solar Dynamics Observatory / Atmospheric Imaging Assembly / 

S. Wiessinger; post-processing by E. Siegel. 

http://spaceplace.nasa.gov/review/partners/2014-04/sun_sharp.jpg 

 

Light Pollution: The Dark Side of Outdoor Lights 

How Luminous Pollution Affects the Sky, Wildlife, and Us  

 As many homeowners, you are taking steps to reduce your carbon footprint at home. 

You dutifully recycle glass, metal, paper, and plastic waste each week. You replace all 

the incandescent light bulbs in your home with energy-efficient compact fluorescent 
lamps (CFL) or light-emitting diode (LED) bulbs. However, you may be unwittingly 

contributing to carbon emissions and interfering with delicate ecosystems through light 
pollution.    

Light pollution, unlike other forms of contamination and waste, remains largely 

overlooked and unregulated in many countries. Learn more about the cause, different 

types, and effects of light pollution, and how adjusting your use of outdoor lighting can 

help reduce this form of pollution.  

What is Light Pollution?  

Light pollution, also known as photopollution or luminous pollution, is the excessive, 

misdirected or invasive use of artificial outdoor lighting that threatens our environment 

and energy resources as well as wildlife, humans, and astronomical research. Artificial 

lights alter the color and contrast of the night sky, eclipse natural starlight, and disrupt 

circadian rhythms (24-hour biologic clock of most organisms). As the demand for 

artificial lighting increases each year, so does the spread of pollution.  

Photopollution is not a new problem. The early 20th century introduced light pollution as 

large cities began to adopt commercial and residential electric lighting. Over the last 50 

years, as more countries became affluent and urbanized, demand for lighting increased 

and pollution sprawled beyond the city limits and into suburban and rural areas. This 

form of pollution now affects most developed areas such as North America, Europe, and 

Asia.  

The east coast, spanning from Boston, MA to Washington, D.C., is the most light-

polluted area in the United States. The large, glowing clusters of light are visible from 

outer space. However, the most light-polluted spot in the world is Hong Kong, China. In 

March 2013, the University of Hong Kong named the city the most light polluted in the 

world. A study by the university found the night sky in Tsim Sha Tsui, an urban 

neighborhood in southern Kowloon, Hong Kong, to be 1,200 times brighter than a 

http://spaceplace.nasa.gov/review/partners/2014-04/sun_sharp.jpg
http://www.delmarfans.com/led-light-bulbs/
http://www.delmarfans.com/outdoor-lighting/
http://feeds.feedburner.com/DelMarEducationCenterArticles
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normal urban city sky. Luminous pollution of this magnitude is on the rise worldwide. In 

a 2010 article from the Ecology and Society Journal, Hölker and others stated the use of 

artificial lighting increases by 20% each year, depending on the region, and noted there 

is an urgent need for light pollution policies that surpass energy efficiency to include 

humans, animals and the environment.  

Causes of Light Pollution  

Luminous pollution is caused by using outdoor lights when and where they are not 

necessary. Poorly designed residential, commercial, and industrial outdoor lights also 

contribute significantly to light pollution. Unshielded light fixtures emit more than 50% 

of their light skyward or sideways. In many instances, only 40% of the light emitted 

actually illuminates the ground. It is estimated that nearly 30% of outdoor lighting is 

wasted due to this poor design. In the United States alone, wasted lighting accounts for 

1.7 million tons of carbon dioxide and $2.2 billion in wasted electricity each year  

Pin It  

Types of Light Pollution  

Photopollution occurs in a variety of forms, including light trespass, glare, sky glow, and 

light clutter. One light source can result in multiple forms of pollution. Here is how you 

can identify each type of light pollution.  

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/Unshielded-Light-Waste.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=Unshielded%20Fixtures%20Waste%20Light
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1. Light Trespass  

Light trespass, also known as spill light, occurs when a light fixture cast illumination 

beyond the property lines, unintentionally illuminating other homes, businesses, or 

areas. Spill light is the most subjective form light pollution because there are no 

guidelines to determine when, where, or how much light is unwanted. A common 

example of light trespass is light from a streetlight coming through a window and 

illuminating a bedroom, or light from a neighbor's floodlight shining over the fence and 

illuminating one's property.  

Pin It  

2. Glare  

Glare is the visual sensation one experiences when stray light, light in the visual field, is 

greater than the light to which the eyes are adapted. Glare, depending on the intensity, 

can result in reduced contrast, color perception, and visual performance. Glare occurs in 

the following three forms:  

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/light-trespass-pollution.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=Light%20Trespass%20on%20a%20Property
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Pin It  

a. Discomfort Glare – Discomfort glare is also known as psychological glare, 

and is the most common type of glare. Psychological glare occurs when 

lighting causes annoyance or irritation, but does not decrease visual 

performance and any physical discomfort is short term.  

b. Disability Glare – Disability glare, also known as veiling glare, occurs when 

stray light scatters in the eye, producing a veil over the retina that affects 

visual performance. Veiling glare reduces contrast as well as color and spatial 

perception, which can lead to unsafe driving conditions. Older drivers are more 

prone to experience disability glare while driving.   

c. Blinding Glare – Blinding glare, also known as absolute glare or dazzle, 

occurs when a light source impairs the field of vision, preventing the eye from 

seeing anything but the light source. Visual performance may remain affected 

well after the incident.  

  3. Sky Glow  

Sky glow originates from natural and man-made sources; however, poorly designed 

artificial lights are the main cause of sky glow. Sky glow occurs when light is emitted 

directly into the atmosphere, accidently or purposefully, where it is scattered by dust 

and gas molecules, creating a dome-like orange glow that covers the night sky. The 

glow reduces the contrast between the stars and the galaxies in the sky, making 

celestial objects difficult to see even with a telescope. Light domes also affect the 

polarization of moonlight used by nocturnal animals to navigate.  

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/glare-pollution.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=Glare%20Pollution
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Glow domes are visible in cities and towns throughout the world, and they appear in a 

variety of sizes such as large domes over metropolitan hubs or small domes above over-

illuminated commercial areas and sport complexes or stadiums. Cloud coverage, snow, 

trees, and the quantity of dust and gas molecules in the atmosphere amplify sky glow.  

Pin It  

According to the National Park Service, artificial sky glow from major cities is visible up 

to 200 miles away in many national parks. For example, the bright lights of Las Vegas 

are visible in Nevada’s Great Basin National Park, located 295 miles west of the city, and 

in California’s Death Valley National Park, located 118 miles west of the city. The lights 

are even visible in the Bryce Canyon National Park in Utah, known as one of the darkest 

spots in North America, located over 260 miles northeast of the city.  

4. Light Clutter  

Light clutter is the excessive grouping of bright lights that cause confusion and distract 

from oncoming or surrounding objects. Light clutter is visible on roads surrounded by 

unshielded streetlights and brightly lit advertisements or signs. Cluttered lighting creates 

a hazardous environment for drivers and pilots because it competes with traffic and 

navigation signals. Clutter contributes to other forms of light pollution, including light 

trespass, glare, and sky glow.  

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/sky-glow-pollution.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=Sky%20Glow%20in%20a%20Large%20City
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Pin It  

How to Measure Light Pollution  

Measuring light pollution is an intricate process because the natural atmosphere is not 

completely dark due to airglow and scattered light. To obtain an accurate measurement, 

scientists use satellite images of Earth at night to determine the number and intensity of 

the light sources, and calculate the total sky brightness. Amateur and professional 

astronomers can also use a Sky Quality Meter, a handheld device that measures sky 

brightness, to document and compare different areas. Mobile apps like Dark Sky Meter 

and Loss of Night allow anyone to measure sky brightness.  

Another way to gauge light pollution is the Bortle Scale, a nine-level rating system that 

measures sky quality by providing observable standards. John E. Bortle, a retired fire 

chief and amateur astronomer, devised the rating system in 2001 as a means to help 

amateur astronomers evaluate the darkness of an observation site and compare sites. 

The scale ranges from one, an excellent dark-sky site, to nine, an inner-city sky, and 

specifies observable criteria for each class.  

   

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/light-clutter-pollution-example.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=Light%20Clutter
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Pin It  

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/Bortle_Scale_Sky_Quality.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=The%20Bortle%20Scale%20Measures%20Sky%20Quality
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Effects of Light Pollution  

Luminous pollution has dire effects on our environment and resources of energy as well 

as wildlife ecology and astronomical research. Light pollution also affects the quality of 

life and safety of humans. Here are some of known side effects of light pollution.  

Environment  

The International Dark-Sky Association (IDA), a non-profit organization that raises 

awareness of light pollution, estimates that excessive nighttime lighting releases more 

than 12 million tons of carbon dioxide, the most serious greenhouse gas, into the 

atmosphere each year. It would take nearly 702 million trees to absorb the carbon 

dioxide produced by wasted light.  

Light pollution may also contribute to other forms of pollution. According to a 2010 study 

by the National Oceanic and Atmospheric Association, photopollution increases air 

pollution by suppressing a naturally occurring radical that cleans the air at night. Nitrate 

radical, a form of nitrogen oxide, breaks down vehicle and factory emissions at night. 

The nightly process prevents the emissions from becoming smog, ozone pollution, or 

other harmful irritants. The process only takes place at night because sunlight destroys 

nitrate radical. However, artificial lights from buildings, cars, and streetlights, although 

10,000 times dimmer than sunlight, also affect nitrate radical and slow down the 

cleansing process by 7%. Artificial lights also increase the chemicals for ozone pollution 

by 5%.  

Energy  

Wasted light results in energy waste. A 2007 IDA study estimated that 30% of all light 

emitted by public outdoor light fixtures is wasted, which amounts to 22 Terawatt Hours 

(TWh)/year of wasted electrical energy. This is equivalent to the following:  

 About 3.6 million tons of coal per year  

 About 12.9 million barrels of oil per year  

The total amount of wasted electrical energy each year is enough to illuminate over 11 

million homes and power over 777,000 cars.  

Wildlife  

Luminous pollution affects the feeding, sleeping, mating, and migration cycles of all 

wildlife. Wildlife can also experience disorientation of time when there is too much 

artificial light at night.  

 Mammals - Mammals such as bats, raccoons, coyotes, deer, and moose can experience 

difficulty foraging for food at night due to over illumination. They risk exposure to 

http://www.darksky.org/
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natural predators and increased mortality due to night vision impairment. They also 

experience a decline in reproduction that leads to a shrinking population.  
 Birds - Birds such as owls and nighthawks use moonlight and starlight to hunt and 

migrate at night. Artificial lights sources can overwhelm natural light sources, causing 

birds to be drawn to or fixated on the artificial lights. This results in birds deviating from 

their intended migration route, flying until they experience exhaustion and collapse, and 

becoming prey to other animals. Marine birds such as albatrosses are known to collide 

with lighthouses, wind turbines, and drilling platforms at sea due to their bright lights. In 

North America alone, 100 million birds die annually in collisions with illuminated 

buildings and towers.  
 Amphibians - Sky glow affects amphibians such as frogs, toads, and salamanders in 

marshes and wetlands. The orange haze confuses and disorients them, which causes a 

decrease in feeding and mating. It also impairs natural instincts that protect amphibians 

against natural predators and elements.  
 Reptiles - Reptiles such as sea turtles are greatly affected by light pollution. Female 

turtles nest on dark, remote beaches, but bright coastal lights prevent them from finding 

safe nesting areas for their eggs. This leads the female turtles depositing their eggs in 

an unsafe area or the ocean. Sea turtle hatchlings instinctively crawl toward the 

brightest part on the beach, which for many centuries was the moonlit and starlit ocean; 

however, excessive lighting on the beach or near the shore confuses the hatchlings and 

causes them wander away from the ocean. The hatchlings may be eaten by predators, 

run over by vehicles, drown in swimming pools, or die from dehydration or exhaustion. 

Artificial lights may also disorient other nocturnal reptiles.  
 Insects - Insects such as moths are naturally attracted to lighting and may use all their 

energy to stay near a source of light. This interferes with mating and migration as well 

as makes them vulnerable to natural predators, which reduces their population. This 

also affects all species that rely on insects for food or pollination.  

Astronomy  

Light pollution alters our view of the sky and stars, but no group of people is more 

affected by this phenomenon than astronomers. Light spill and sky glow interferes with 

astronomical equipment, and makes viewing faint celestial bodies difficult even with the 

aid of a telescope. Astronomy is one of the oldest sciences in human history, and has 

made countless contributions to technology, economy and society with applications like 

personal computers, communication satellites, mobile phones, Global Positioning 

Systems (GPS), solar panels, and Magnetic Resonance (MRI) scanners. Today, 

astronomy helps us determine the Sun's effect on Earth's climate, and identify any 

potential threats to Earth from space. In order to conduct observation and research, 

astronomers require dark skies.  

Humans  

Humans, like plants and wildlife, are regulated by circadian rhythms, the physical, 

mental and behavioral changes that occur in a 24-hour cycle. The circadian clock 

regulates physiologic activities such as brain wave patterns, hormone production, and 
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cell regulation. The rhythms respond to the light and darkness around an organism. 

Disrupting these rhythms can result in a variety of health problems, including sleep 

disorders, anxiety, depression, diabetes, cancer (particularly breast and prostate 

cancer), cardiovascular disease, immunological disorders, and obesity.  

Melatonin, the naturally occurring hormone that regulates the sleep and wake cycle, is 

acutely affected by light pollution. The hormone is activated by darkness and repressed 

by light. Melatonin deficiency can result in anxiety and mood disorders, insomnia, and 

elevated estrogen/progesterone ratio.  

In 2009, the American Medical Association (AMA) unanimously supported the reduction 

of light pollution, and advocated the development of energy-efficient outdoor lighting to 

reduce glare and energy waste.  

The Dark-Sky Movement  

The dark-sky movement is a grass roots movement by professional and amateur 

astronomers to reduce light pollution. The movement raises awareness about the effects 

of photopollution and advantages of cutting down on energy usage. The following groups 

and events are at the forefront of the dark-sky movement and light pollution awareness:  

 International Dark-Sky Association (IDA) - Founded in 1988, the IDA is a non-profit 

organization recognized as the authority on light pollution and night-sky conservation. 

The organization is responsible developing the following campaigns to raise awareness 

about luminous pollution:  
o Fixture Seal of Approval (FSA) - A program that review and certifies outdoor 

lighting fixtures based on strict criteria to determine sky friendliness. Dark-sky 

compliant lights are fully shielded and do not emit illumination above a horizontal 

plane. These lighting fixtures provide color temperatures  4100K CCT or below.  
o Dark-Sky Places - Parks, reserves, and communities that have exceptional or 

distinguished quality skies, and are protected for scientific, natural, educational, 

cultural heritage, and/or public enjoyment. IDA certified dark-sky places adhere to 

strict lighting codes and regulations, and promote anti-photopollution education. 

Dark-sky parks and reserves have been established in Hungary, Namibia, New 

Zealand, Scotland, Slovakia, United Kingdom, and the United States. Flagstaff, AZ, 

Borrego Springs, CA, Homer Glenn, IL, and the Island of Sark, Channel Islands, 

UK, have been certified as dark-sky communities.  
 Campaign for Dark Skies (CfDS) - Founded by the British Astronomical Association in 

1989, the Campaign for Dark Skies is the United Kingdom's largest campaign against 

light pollution. The group is affiliated with the IDA and works with House of Commons 

Science and Technology Committee to adopt legislation that reduces photopollution.  
 GLOBE at Night - Founded by NASA, the Globe at Night is an international research 

project that asks members to count the number of stars visible from their location and 

report the amount to the project's website. Researchers then compile the information to 

produce free, public maps detailing global light pollution. The GLOBE at Night is also a 

great resource for teachers and parents to teach children about light pollution.  

http://www.britastro.org/dark-skies/
http://www.globeatnight.org/
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 Royal Astronomical Society of Canada (RASC) - Established in 1898 in Toronto, 

Ontario, Canada, the Royal Astronomical Society of Canada boasts 4,000 members and 

29 astronomy centers that provide astronomy education and outreach. In 1991, RASC 

founded Light-Pollution Abatement Program (LPA) to establish responsible lighting 

practices that reduce light pollution.  
 National Dark-Sky Week - A weeklong annual celebration held during the new moon 

in April to raise awareness about light pollution. Founded in 2003 by Jennifer Barlow of 

Midlothian, Virginia, a high school student at the time, the event encourages participants 

to turn off their lights and observe the night sky without light pollution.  
 Earth Hour - First organized by the Worldwide Wide Fund for Nature (WWF) in 2007, 

Earth Hour is an annual event that encourages people to turn off lights for one hour to 

raise awareness about climate change. The occasion is observed in nearly 7,000 cities 

worldwide.  

7 Tips to Prevent Light Pollution  

Luminous pollution, unlike other forms of contamination and waste, can be contained 

and/or reduced by improving outdoor lighting practices. Remember that outdoor lighting 

serves a purpose - to provide visibility and safety at night, but lighting that exceeds its 

purpose can quickly become offensive to others. Here are some simple tips to help you 

reduce light pollution without sacrificing your comfort or safety.  

1. Warm It Up  

Use compact fluorescent lamps (CFL) and LED bulbs that produce warm white lighting. 

Many LED lights emit a blue short wavelength light that scatters easily into the 

atmosphere, which causes eyestrain, impairs night vision and adds to light pollution.  

2. Shield It  

Choose outdoor light fixtures that are shielded, meaning there is a solid cap above the 

light bulb that prevents light from being emitted directly to the sky, to minimize sky 

pollution. You can shield exiting fixtures by buying and installing reasonably priced 

shades.  

3. Cut It Off  

Select exterior light fixtures with cutoff angles to prevent light from escaping above the 

horizontal plane (nadir), minimize uplighting, and reduce high-angle brightness. Cutoff 

lighting emits illumination down to the ground where it's most needed and in many 

cases, improves visibility. The Illuminating Engineering Society of North America 

(IESNA) provides the following cutoff classifications:  

a. Full Cutoff - No light is distributed at or above an angle of 90 degrees from the 

nadir. Candela per 1000 lamp lumens does not numerically exceed 100 (10 

http://www.rasc.ca/
http://www.earthhour.org/
http://www.delmarfans.com/compact-fluorescent-light-bulbs/
http://www.ies.org/
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percent) at a vertical angle of 80 degrees from the nadir. This applies to all lateral 

angles around the light source.  

b. Cutoff - Cutoff light fixtures allow a small amount of uplighting. Candela per 1000 

lamp lumens does not numerically exceed 25 (2.5 percent) at a vertical angle of 

90 degrees from the nadir. Candela per 1000 lamp lumens does not numerically 

exceed 100 (10 percent) at an angle of 80 degrees from the nadir. This applies to 

all lateral angles around the light source. 

c. Semi-Cutoff - Semicutoff light fixtures emit more light directly into the sky and 

provide little control at the property line. Candela per 1000 lamp lumens does not 

numerically exceed 50(5 percent) at an angle of 90 degrees from the nadir. 

Candela per 1000 lamp lumens does not numerically exceed 200 (20 percent) at 

an angle of 80 degrees above nadir. This applies to all lateral angles around the 

light source.  

d. Non-Cutoff - Noncutoff light fixtures distribute light without candela limitation in 

the zone above the max candela.  

Pin It  

4. Sensor It  

Install motion sensors on outdoor fixtures so they turn on when needed and turn off 

after a short time. Make sure to test and adjust the motion detector's sensitivity as 

needed to prevent the lights from turning on and off unnecessarily.  

5. Get Certified  

Use IDA certified Dark Sky Lighting, which is designed to minimize glare, light spill, and 

sky glow. If you live near the beach, use certified Turtle Safe Lighting. These shielded 

light fixtures produce a long wavelength light, which does not scatter easily, and should 

be mounted low to avoid high-angle brightness.  

6. Turn It Off  

Turn off any unnecessary outdoor lights when you are home for the night or before 

going to bed to prevent wasteful dusk to dawn lighting. If you're in doubt, turn them off 

by 11 PM.  

7. Be Involved  

http://pinterest.com/pin/create/bookmarklet/?media=http://www.delmarfans.com/images/content/educate/Light_Pollution_Article/Cutoff-Lights.jpg&url=http://www.delmarfans.com/educate/basics/lighting-pollution/&is_video=false&description=Cutoff%20Lights%20Prevent%20Light%20Pollution
http://www.delmarfans.com/outdoor-lighting/dark-sky/
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Take steps to prevent and reduce light pollution in your home, work, and community. 

Close the blinds and curtains to prevent light spill. Ask management to turn off or dim 

office lights after all workers have left the property for the day to prevent light and 

energy waste. Petition local business owners to dim after-hour signs to prevent glare 

and light clutter. Propose lighting ordinances to your local and state governments to 

reduce light pollution. 
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First Asteroid With Rings Discovered 

by Marcus Woo for National Geographic   PUBLISHED MARCH 26, 2014 

 

Move over, Saturn—rings aren't just for giant planets anymore. 

 

This illustration shows the ring system detected around Chariklo, an asteroid-like object 

called a centaur. 

Saturn has rings, of course, and so do the other gas giants of our solar system—

Jupiter, Uranus, and Neptune—albeit wispier ones than Saturn's. But until now it seemed 
that only giant planets had the gravity to hold on to the billions of bits of orbiting ice and 

dust that make up a ring. 
In a paper published in Nature, astronomers report the discovery of two icy rings around 

a small object named Chariklo that orbits between Saturn and Uranus. Chariklo is only 
154 miles (248 kilometers) across. (Related: "Asteroids and Comets.") 

http://news.nationalgeographic.com/
http://science.nationalgeographic.com/science/space/planets/
http://science.nationalgeographic.com/science/space/solar-system/jupiter-article.html
http://science.nationalgeographic.com/science/space/solar-system/uranus-article.html
http://science.nationalgeographic.com/science/space/solar-system/neptune-article.html
http://science.nationalgeographic.com/science/space/solar-system/saturn-article.html
http://dx.doi.org/10.1038/nature13155
http://markandrewholmes.com/chariklo.html
http://science.nationalgeographic.com/science/space/solar-system/asteroids-comets-article/
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"When I first heard of it, it was unbelievable," says Joseph Burns, an astronomer at 

Cornell University in Ithaca, New York, who wasn't involved with the ring discovery. 

"It's a mind-blowing kind of observation," says Marc Buie of the Southwest Research 

Institute in Boulder, Colorado, who also wasn't involved with the study. 

"This probably will be the biggest discovery of my career," says Felipe Braga-Ribas of 

the National Observatory in Brazil, who led the team that found the rings, and who 
received his Ph.D. just last year. 

A Comet? An Asteroid? A Minor Planet? 

Chariklo, which was discovered in 1997, is the largest of a strange class of objects 
known as centaurs. There are a few hundred of them. Like the mythological hybrid of 

horse and human, they straddle two realms: that of the rocky asteroids, which orbit 
closer to Earth than Jupiter, and that of the icy comets, which mostly lie beyond 

Neptune. 

Centaurs may hail originally from the comet belt, but they now circulate between Jupiter 

and Neptune on unstable orbits that cross the path of one of the giant planets. That 

means they're probably doomed, within ten million years or so, to be flung into the inner 
solar system or out into interstellar space. 

There's a lot that's not known about centaurs, including how many have enough gravity 
to pull themselves into a round shape, which would earn them the title of "dwarf planet." 

On June 3, 2013, Braga-Ribas and his colleagues observed Chariklo as it passed in front 
of a distant star—an event called an occultation. By using seven different telescopes 

around South America to determine exactly when and for how long the star's light was 
dimmed by the centaur, they hoped to measure Chariklo's size and shape precisely. 

The event lasted only a few seconds. At first, the team thought the brief, unexpected 
dips in starlight they recorded were evidence that Chariklo was giving off jets of gas, like 

a comet. The same phenomenon had been seen previously on Chiron, another centaur. 

But from the pattern of the light dips, which came before and after the dimming caused 

by Chariklo itself, it soon became clear to the researchers that they had observed two 
closely spaced but distinct rings passing in front of the star. 

"It was a complete surprise," says Braga-Ribas. 

The rings are about four and two miles (seven and three kilometers) wide, and are 
respectively 243 miles (391 kilometers) and 251 miles (405 kilometers) from the center 

http://astro.cornell.edu/members/joseph-burns.html
http://www.boulder.swri.edu/~buie/
http://www.researchgate.net/profile/Felipe_Braga-Ribas/
http://www.minorplanetcenter.net/iau/lists/Centaurs.html
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of Chariklo. They are chock-full of water ice, Braga-Ribas says, and are bright and 

dense, resembling a miniature version of Saturn's majestic bands. 

In retrospect, the discovery of the rings may clear up a mystery about Chariklo's 

behavior. From 1997 to 2008 it got progressively dimmer, and signs of water ice 
seemed to disappear from its spectrum. Braga-Ribas says the most likely explanation is 

that Chariklo's bright rings were gradually assuming an edge-on orientation and 
becoming invisible to observers on Earth. As the rings tilted back to face Earth, Chariklo 

brightened and signs of water—most likely locked up in the rings—became apparent 
again. 

The Power of the Occult 

Astronomers aren't sure how Chariklo got its rings. But they provide a great opportunity 

to learn how rings form in general, Burns says. 

One possibility is that a collision with a smaller object created a disk of debris around 

Chariklo, and that the smaller pieces were then corralled into rings by the gravity of 
some of the bigger pieces. Such "shepherd satellites" help give Saturn's rings their sharp 

edges. The shepherd satellites that may orbit Chariklo, however, could be less than a 

mile across, making them difficult to detect with a telescope. 

Since making their discovery, Braga-Ribas and his colleagues have watched Chariklo 

pass in front of another star, and they're planning to observe more such events this 
year. They're also keeping their eye out for rings around 50 other centaurs  that are 

predicted to occult. 

"If this sort of thing can happen and is commonplace, what is that telling us?" says Buie. 

"This is really new stuff and it's going to take a while for the full ramifications to sink in." 

"Discovering a new object is a pretty good experience," Braga-Ribas says. "We are 

making history here." 
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A New Galactic Yardstick 

by Shannon Hall, April 2, 2014 

 

Astronomers have developed a new method to measure distances to bright but 

faraway galaxies, a tool which will help better constrain the expansion rate of 

the universe. 

 

The nature of the universe lies within a single constant. Measuring this one number —

known as the Hubble constant — tells us the universe’s expansion rate, its age, and 

ultimately, its fate. Now a team of astronomers led by Yuzuru Yoshii (University of 

Tokyo) has developed an entirely new method to measure this crucial number.  

 

The Hubble Constant 

In 1929, Edwin Hubble discovered the universe’s expansion by noticing one of the 

simplest yet surprising relationships in modern astrophysics: the more distant a galaxy, 

the faster it moves away from the Milky Way. 

 

The constant of proportionality between a galaxy’s distance and its speed is a way to 

characterize the universe, including its expansion rate and age. Yet despite the 

constant’s simplicity, it’s extremely difficult to measure accurately. Hubble himself 

measured a constant seven times greater than the accepted value today, placing the 

age of the universe at only 2 billion years.  

 

For the past 85 years, astronomers have used our best observatories, including more 

recently the Hubble Space Telescope and the Planck spacecraft, to tie down the Hubble 

constant. 

 

Because we can’t simply extend a cosmic yardstick to the nearest galaxy and read off its 

distance, astronomers use “standard candles,” objects with a known intrinsic brightness. 

We understand how light falls off over distance, so if we know both the intrinsic 

brightness of an object and how bright it appears from Earth, we can easily calculate the 

distance to that object.  

 

Astronomers have used Type 1a supernovae as standard candles to great success. But 

they’re constantly on the search for new standards that could provide an independent 

verification of the Hubble constant. That’s just good science. 

 

A New Standard Candle 

Yoshii and colleagues think they’ve found a new standard candle: active galactic nuclei 

(AGN). These supermassive black holes at the centers of distant galaxies gobble down 

http://hubblesite.org/
http://sci.esa.int/planck/
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gas at furious rates. The gas heats up and shines brightly in the process, often 

outshining its host galaxy. 

 

Since AGN are 10 to 100 times brighter than Type 1a supernovae, they could probe 

much larger distances, marking a giant leap in the cosmic distance ladder. (OK it would 

still be within the nearby universe.) But AGN can be wildly different beasts — how can 

astronomers tame them to be standard candles? 

 

It all comes down to dust, says coauthor Bruce Peterson (Australian National University). 

Dust forms around the black hole nesting at the center of a galaxy, but it can’t form too 

close to the heat of the black hole’s accretion disk. Instead, the dust grains can only 

form in a more distant ring, leaving a gap between the accretion disk and the dust ring. 

The size of the gap is dependent on the heat, or brightness, of the black hole's accretion 

disk. Measure the size of the gap, and you’ll have a measure of the AGN’s intrinsic 

brightness — and hence its distance.  

 

But astronomers can’t see the dust ring itself — it’s much too small and far away for 

current technology to resolve. The trick is to look at how the AGN’s light varies over 

time. The ultraviolet light from the accretion disk must travel across the gap before 

reaching the inner edge of the dust ring, where it’s absorbed and re-emitted in the 

infrared a short time later. Yoshii’s team watched for an “echo,” looking for peaks in 

ultraviolet light followed by peaks in near-infrared emission. The time-delay told them 

the size of the dust ring. 

 

Of course, no astronomical result comes without a number of assumptions. Here, the 

team has to assume the properties of the dust — admittedly the largest source of error 

in the calculations.  

 

Yoshii’s team observed 17 AGN for six years on a dedicated 2-meter telescope at the 

Haleakala Observatory in Maui, Hawaii. When they compared their results (70 – 76 

km/s/megaparsec) to the Hubble Space Telescope Key Project (71.4 – 76.2 

km/s/megaparsec), they found remarkably good agreement. (Bonus: the new method 

extends Hubble’s Law from roughly 70 million lightyears to 500 million lightyears.)  

 

But both of these results are slightly in tension with observations of the cosmic 

microwave background. The Planck spacecraft most recently analyzed the distant 

universe, extrapolating to a current Hubble constant of 67 – 68.6 km/s/megaparsec, 

whereas the Hubble Key Project and the results from Yoshii’s team calculate Hubble’s 

constant directly from the nearby universe.  

 

The discrepancy might be real — implying a change in the expansion rate, and therefore 

http://www.ipac.caltech.edu/H0kp/
http://www.skyandtelescope.com/community/skyblog/newsblog/Best-Map-Yet-of-the-Universe-199410221.html
http://www.skyandtelescope.com/community/skyblog/newsblog/Best-Map-Yet-of-the-Universe-199410221.html
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in dark energy, over time. But this isn’t a conclusion to be reached lightly — there is 

plenty of room for errors in all the measurements.  

 

“It’s important to stress that new methods of course do not have the maturity of the old 

ones,” says Bozena Czerny (Copernicus Astronomical Center). “But it’s equally important 

to have them, as many as possible, and to develop them to maturity.” 

 

Reference:  

Y. Yoshii et al. “A New Method for Measuring Extragalactic Distances” Astrophysical 

Journal Letters, 2014 

LADEE Skims the Moon Before Crash 

by Emily Poore, April 4, 2014 

 

NASA's Lunar Atmosphere Dust Environment Explorer will soon end its mission 

— but not before swooping close to the lunar surface and enduring the frigid 

darkness of a total lunar eclipse. 

 

On or about April 21st, NASA's Lunar Atmosphere Dust Environment Explorer (LADEE) 

will crash into the far side of the Moon. Good thing LADEE's flight team is doing it on 

purpose. 

 

LADEE was launched last year on September 6th on the first-ever use of the Minotaur 

rocket (full specs here), and the mission was never intended to last a long time. After 

settling into lunar orbit in mid-October and completing its checkout, the spacecraft 

started its observations of gas and dust hovering over the Moon. 

 

An artist's concept of NASA's Lunar Atmosphere and Dust Environment Explorer (LADEE) 

spacecraft seen orbiting near the surface of the moon. 

NASA Ames / Dana Berry 

http://arxiv.org/abs/1403.1693
http://www.nasa.gov/mission_pages/ladee/main
http://www.skyandtelescope.com/news/LADEE-Leaves-for-Luna-222610571.html
http://www.nasa.gov/pdf/734208main_Minotaur_V_fact.pdf
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The craft's orbit was relatively snug, ranging from as close as 20 to 50 km at low point 

to as high as 75 to 150 km. Science observations were only expected to last 100 days, 

ending early in March. But flight controllers have been so frugal with fuel reserves that 

the mission got a month-long extension — and, with that, a chance to do some daring 

low-level passes over the lunar landscape. 

"LADEE's science cup really overfloweth," said project scientist Rick Elphic (NASA Ames 

Research Center) during a teleconference with reporters on April 3rd. One discovery is 

that a veil of micron-size dust particles continually encases the Moon (created by a 

constant rain of meteoritic matter onto its surface). The spacecraft picked up the 

presence of helium, neon, and argon right away in the Moon's ultra-tenuous transient 

atmosphere (technically called an exosphere), and it's detected atoms of magnesium, 

aluminum, titanium, and oxygen — the remnants of rocky minerals blasted upward from 

the lunar surface. 

Curiously, the spacecraft didn't detect any change in the exosphere's composition 

following the arrival of China's Chang'e 3 lander on December 14th. There was a spike in 

exospheric dust about that time, but mission scientists attribute that to surface impacts 

during mid-December's Geminid meteor shower. 

Elphic says more research on LADEE's findings will be published in the coming months, 

but its science team already presented many preliminary results at the Lunar and 

Planetary Science Conference a few weeks ago. 

 

the orbit of NASA's LADEE spacecraft brought it within 15 miles (25 km) of the lunar 
surface, close enough to sample the tenuous gas and ultrafine dust particles known to 

http://www.skyandtelescope.com/community/skyblog/newsblog/www.nasa.gov/ames/nasa-extends-moon-exploring-satellite-mission
http://www.skyandtelescope.com/community/skyblog/newsblog/Change-3-Delivers-Rover-to-Lunar-Surface-235886501.html
http://www.hou.usra.edu/meetings/lpsc2014/pdf/sess201.pdf
http://www.hou.usra.edu/meetings/lpsc2014/pdf/sess201.pdf
http://www.nasa.gov/content/ladee-above-lunar-sunset-artists-concept
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hover above the Moon. This portrayal shows the spacecraft backlit by sunlight scattered 

off dust particles during a lunar sunset. Click on the image for a larger version. 
NASA Ames / Dana Berry 

 
Every time LADEE has flown lower, Elphic says, it has discovered something new — a 

statement echoed by Butler Hine (NASA Ames Research Center), LADEE's project 

manager. So, given a perfectly functioning spacecraft, its primary science goals 

completed, and fortuitous timing, the mission team gets to pursue some bonus (and 

very daring) science objectives.  

First, LADEE's close point is going to be dropped to a very low altitude — just 3 km (2 

miles) up — to observe the lunar terrain and measure the dust distribution close to the 

ground. Those crater-skimming passes should start this weekend. Flying this close to the 

surface does not come without risks: the Moon's gravity is very uneven, and at such low 

altitudes there's a chance that an unforeseen perturbation will cause the spacecraft to 

plunge into a fatal trajectory.  

 

"Our low point this weekend occurs as we pass over the Apennine Mountains," notes 

Elphic, at latitude 22°: north and longitude 0.9° east. "Our path will take us slightly 

north of the crater Conon, and north of an Apennine peak named Mons Bradley."  

But the team is confident that LADEE won't clip a mountaintop or crater rim 

inadvertently. Regardless, comments Butler, the potential payoff of doing such low-

altitude observing and data-gathering is worth the risk, especially since the primary 

mission is "in the bag."  

Second, skywatchers and the LADEE team both have a keen interest in the total lunar 

eclipse that's coming on the night of April 14–15. This eclipse should offer a grand 

celestial spectacle as seen from Earth. But what does it mean for a spacecraft orbiting 

the moon? The answer is simple: darkness and deep cold. LADEE's systems weren't 

designed to be out of sunlight for long, so the eclipse offers NASA's engineers a way to 

test how the spacecraft and its instruments respond to extended darkness (about 4 

hours' worth in this case, notes Hine). 

LADEE will fire its engine for the last time on April 11th, redirecting it onto a sure-fire, 

but gradual collision course somewhere on the farside — well away from any historical 

landing sites — at 1.6 km per second (5,000 miles per hour). While LADEE makes its 

final descent on the lunar farside, the science team will lose radio contact.  

So the precise time and location of the crash won't be known — at least initially. 

Afterward the team hopes to identify the impact site and reconstruct the craft's final 

moments using high-resolution images from NASA's Lunar Reconnaissance Orbiter. 

 

  

http://www.nasa.gov/press/2014/april/nasa-satellite-to-continue-gathering-data-up-to-planned-lunar-impact
http://www.nasa.gov/press/2014/april/nasa-satellite-to-continue-gathering-data-up-to-planned-lunar-impact
http://www.skyandtelescope.com/observing/highlights/April-2014-Total-Lunar-Eclipse-252931091.html
http://www.skyandtelescope.com/observing/highlights/April-2014-Total-Lunar-Eclipse-252931091.html
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