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COMING EVENT 
Monthly Meeting  

Wetlands Discovery Center 
7:00 PM 

 
PUBLIC OBSERVING 
after meeting: SUNDAY 

August 27 
September 24 
October 29 
December 3 

 
Lawrence Public Library 
SUNDAY Aug. 20, 4:30 PM 
Great Eclipse of 2017 

 
ECLIPSE @ KU 
Monday, August 21 
11:30ð1:30 

Shenk Sports Complex 

 

Report from the Officers 
There appears to be something happening in the sky this month, though I canôt re-
member quite what. There is a partial lunar eclipse on Monday the 7th for observers 
in Europe, Africa and Asia and August 13 is the approximate peak time for the Per-
seid meteor shower but something else is occurring later in the month. It will come 
to me soon.  
 
Unless youôve been living in a cave for the last few months, youôve heard (and will 
continue to hear in ever larger waves) about the great American eclipse of 2017. If 
you have the appropriate equipment (and please only use appropriate/safe means 
of viewing), it should be a once-in-a-lifetime event. Again, while Lawrence will have 
99.3% blockage of the sun, the zone of totality lies ~50 miles north of here. If you 
plan to journey in that direction, it is strongly recommended that you avoid major 
roadways as ~1/2 million people descend on the Atchison, KS and St. Joseph, MO 
region. All you need is a view of the sky and any off road location should do. Local-
ly, it is the first day of classes at KU and the University and the Physics & Astrono-
my program are planning a public viewing site at Iowa and 23rd, the KU intramural 
fields. It may be a zoo if hundreds to thousands show up, so you may wish to find a 
relaxed area away from the crowds and just enjoy it. There will be a public talk on 
Sunday, August 20 at the Lawrence Public Library at 4:30 PM discussing some of 
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  CITY TO INSTALL NEW LED LIGHTS 

Dr.  Adrian Melott, who has spoken to the club on a number of occasions on the im-
pact of astrophysical events on life on Earth, has asked that I make AAL aware of the 
following issue via a letter he sent to the Journal World. The letter is printed below and 
the rationale behind the changeover to new lighting is given on pg. 9, along with a re-
cent science report on the effects of light pollution. 
 
I now have more information about the LED lighting that is planned for the city of Law-
rence.  As I feared, they have ignored the recommendations of the American Medical 
Association, unanimously adopted last year, that the color temperature of outdoor light-
ing be below 3000 ÁK. A document provided me indicated that they are installing lights 
which range from 3500 to 4500 ÁK.  

There is a long list of problems associated with the bluer lights they have chosen, too 
long to list here. They however include glare, problems with sleep and hormonal 
changes, and negative effects on wildlife. This is just like climate change: the science 
is there, and our leaders should not ignore it. Some of the reactions to the AMA state-
ment honestly remind me of the tobacco industry response to cancer research, or the 

(Continued on page 2) 
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About the Astronomy Associates of Lawrence  

The club is open to all people interested in sharing their love for astronomy. Beginning in Fall 2016, monthly meetings are t ypical-
ly on the last Sunday of each month and often feature guest speakers, presentations by club members, and a chance to ex-

change amateur astronomy tips. These meetings and the public observing sessions that follow are scheduled at the Baker Wet-
lands Discovery Center, south of Lawrence. All events and meetings are free and open to the public. Periodic star parties are 

scheduled as well. For more information, please contact the club officers: president, Rick Heschmeyer at  

rickheschmeyer@gmail.com; AlCor William Winkler, at  billwink10@yahoo.com; or faculty advisor, Prof. Bruce Twarog at 

btwarog@ku.edu. Because of the flexibility of the schedule due to holidays and alternate events, it is always best to check t he 
Web site for the exact Sundays when events are scheduled. The information about AAL can be found at   

 http://www.physics.ku.edu/AAL/  
Copies of the Celestial Mechanic  can also be found on the web at                                                                          

  http://www.physics.ku.edu/AAL/newsletter  

coal and oil industry response to global warming concerns. This is not such a well-publicized problem, but it is one that we have 
a chance to stop locally before it happens.  
City leaders should stop this before it is too late, and switch to LEDs below 3000 ÁK.           

Adrian Melott 

Light pollution can foil plant-insect hookups, and not just at night. For flowers, too much light at night 
could lead to a pollination hangover by day.ðScience News 

Far from any urban street, researchers erected street lights in remote Swiss meadows to mimic the effects of artificial light pol-
lution. In fields lit during the night, flowers had 62 percent fewer nocturnal visitors than flowers in dark meadows, researchers 
report August 2 in Nature. 
For one of the most common flowers, daytime pollination didnôt make up for nightly losses, says ecologist Eva Knop of the Uni-
versity of Bern in Switzerland. In a detailed accounting of the pollination life of cabbage thistles (Cirsium oleraceum), Knop and 

(Continued from page 1) 
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the insight we gain from the existence of eclipses. 
 
Beyond the eclipse, the club will return to its regular meeting schedule in August, with our first meeting on Sunday August 
27 at 7PM at the Baker Wetlands Discovery Center. Rather than a speaker, we are inviting everyone to come and discuss 
their eclipse experiences, along with any images/video that might be available. Public observing will occur after the meet-
ing, probably starting after 9PM to allow time for it to get dark. Note, the meeting will occur irrespective of the weather; ob-
serving after the meeting, as well as on the day of the eclipse, is weather permitting!  
 
We have applied to join the Night Sky Network and Howard Edin has agreed to serve as NSN Club Coordinator. His email 
is howard.edin@gmail.com. Many thanks to Howard! We will provide more info in future newsletters. 
 
Two items of note in the current newsletter. First, Linda Hall Library is sponsoring a public lecture by Dava Sobel on Oct. 
12 at 7 PM. Ms. Sobel is a well-known writer of books connected to the history of science, astronomy in particular. Her 
latest book is about the women of Harvard Observatory who revolutionized stellar astronomy in the early part of the 20th 
century. We had a review of the book, The Glass Universe, by William Winkler in the May Celestial Mechanic. Tickets are 
required but free; they will be available online Aug. 31. If you want a shot at a seat, it is recommended you request a 
ticket early. 
 
The second item of interest is the letter and info passed along from Dr. Adrian Melott. Dr. Melottôs research is focused on 
the impact of radiation and cosmic rays from astrophysical events on life and on the atmosphere of Earth, i.e. do astro-
physical explosions change/harm the conditions for life on Earth and thereby influence evolution? His current primary con-
cern is the impact of the planned changeover in street lighting in Lawrence to LED lighting. His letter speaks for itself. He 
has also provided a sheet which outlines why the change is occurring and what the color temperature of the new lighting 
means. Following the letter is an article which appeared in Science News on Aug. 3 demonstrating the growing body of 
research into the impacts of light pollution on the natural world around us, over and above the annoyance it creates for 
those interested in viewing the sky.  Any suggestions for improving the club or the newsletter are always welcome. 

(Continued from page 1) 
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                                     Gamma-ray Telescopes Reveal a High-energy Trap in Our Galaxy's Center 

A combined analysis of data from NASA's Fermi Gamma-ray Space Telescope and the High Energy Stereoscopic System 
(H.E.S.S.), a ground-based observatory in Namibia, suggests the center of our Milky Way contains a "trap" that concen-
trates some of the highest-energy cosmic rays, among the fastest particles in the galaxy. "Our results suggest that most of 
the cosmic rays populating the innermost region of our galaxy, and especially the most energetic ones, are produced in ac-
tive regions beyond the galactic center and later slowed there through interactions with gas clouds," said lead author Danie-
le Gaggero at the University of Amsterdam. "Those interactions produce much of the gamma-ray emission observed by 
Fermi and H.E.S.S."   
 
Cosmic rays are high-energy particles moving through space at almost the speed of light. About 90 percent are protons, 
with electrons and the nuclei of various atoms making up the rest. In their journey across the galaxy, these electrically 
charged particles are affected by magnetic fields, which alter their paths and make it impossible to know where they origi-
nated. But astronomers can learn about these cosmic rays when they interact with matter and emit gamma rays, the highest
-energy form of light. In March 2016, scientists with the H.E.S.S. Collaboration reported gamma-ray evidence of the extreme 
activity in the galactic center. The team found a diffuse glow of gamma rays reaching nearly 50 trillion electron volts (TeV). 
That's some 50 times greater than the gamma-ray energies observed by Fermi's Large Area Telescope (LAT). To put these 
numbers in perspective, the energy of visible light ranges from about 2 to 3 electron volts. The Fermi spacecraft detects 
gamma rays when they enter the LAT. On the ground, H.E.S.S. detects the emission when the atmosphere absorbs gamma 
rays, which triggers a cascade of particles resulting in a flash of blue light.     

In a new analysis, an international team of scientists combined low-energy LAT data with high-energy H.E.S.S. observa-
tions. The result was a continuous gamma-ray spectrum describing the galactic center emission across a thousandfold span 
of energy. "Once we subtracted bright point sources, we found good agreement between the LAT and H.E.S.S. data, which 
was somewhat surprising due to the different energy windows and observing techniques used," said co-author Marco Taoso 
at the Institute of Theoretical Physics in Madrid and Italy's National Institute of Nuclear Physics (INFN) in Turin. This agree-
ment indicates that the same population of cosmic rays ð mostly protons ð found throughout the rest of the galaxy is re-
sponsible for gamma rays observed from the galactic center. But the highest-energy share of these particles, those reaching 
1,000 TeV, move through the region less efficiently than they do everywhere else in the galaxy. This results in a gamma-ray 
glow extending to the highest energies H.E.S.S. observed. 

"The most energetic cos-
mic rays spend more time 
in the central part of the 
galaxy than previously 
thought, so they make a 
stronger impression in 
gamma rays," said co-
author Alfredo Urbano at 
the European Organiza-
tion for Nuclear Research 
(CERN) in Geneva and 
INFN Trieste. This effect 
is not included in conven-
tional models of how cos-
mic rays move through 
the galaxy. But the re-
searchers show that sim-
ulations incorporating this 
change display even bet-
ter agreement with Fermi 
data. "The same break-
neck particle collisions 
responsible for producing 
these gamma rays should 
also produce neutrinos, 
the fastest, lightest and 
least understood funda-
mental particles," said co-

(Continued on page 11) 

The five telescopes of the High Energy Stereoscopic System (H.E.S.S.), located in Namibia, 
capture faint flashes that occur when ultrahigh-energy gamma rays are absorbed in the upper 
atmosphere. A new study of the galactic center combines high-energy observations from 
H.E.S.S. with lower-energy data from NASA's Fermi Gamma-ray Space Telescope to show that 
some of the speediest particles become trapped there.  Credits: H.E.S.S., MPIK/Christian Foehr 
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Images credit: an artist's concept of the JPSS-2 Satellite 
for NOAA and NASA by Orbital ATK (top); complete 
temperature map of the world from NOAA's National 
Weather Service (bottom). 

     Twenty Years Ago on Marsé        By Linda Hermans-Killiam 
On July 4, 1997, NASA's Mars Pathfinder landed on the surface of Mars. 
It landed in an ancient flood plain that is now dry and covered with 
rocks. Pathfinderôs mission was to study the Martian climate, atmos-
phere and geology. At the same time, the mission was also testing lots 

of new technologies. 

For example, the Pathfinder mission tried a brand-new way of landing 
on Mars. After speeding into the Martian atmosphere, Pathfinder used a 
parachute to slow down and drift toward the surface of the Red Planet. 
Before landing, Pathfinder inflated huge airbags around itself. The 
spacecraft released its parachute and dropped to the ground, bouncing 

on its airbags about 15 times. After Pathfinder came to a stop, the airbags deflated.  Before Pathfinder, 
spacecraft had to use lots of fuel to slow down for a safe landing on another planet. Pathfinderôs airbags 
allowed engineers to use and store less fuel for the landing. This made the mission less expensive. Af-
ter seeing the successful Pathfinder landing, future missions used this airbag technique, too!  

Pathfinder had two parts: a lander that stayed in one place, and a wheeled rover that could move 
around. The Pathfinder lander had special instruments to study Martian weather. These instruments 
measured air temperature, pressure and winds. The measurements helped us better understand the 
climate of Mars. The lander also had a camera for taking images of the Martian landscape. The lander 
sent back more than 16,000 pictures of Mars. Its last signal was sent to Earth on Sept. 27, 1997. The 
Pathfinder lander was renamed the Carl Sagan Memorial Station. Carl Sagan was a well-known astron-
omer and science educator. 

Pathfinder also carried the very first rover to Mars. This remotely-controlled rover was about the size of 
a microwave oven and was called Sojourner. It was named to honor Sojourner Truth, who fought for 
African-American and women's rights. Two days after Pathfinder landed, Sojourner rolled onto the sur-
face of Mars. Sojourner gathered data on Martian rocks and soil. The rover also carried cameras. In the 
three months that Sojourner operated on Mars, the rover took more than 550 photos! Pathfinder helped 
us learn how to better design missions to Mars. It gave us valuable new information on the Martian cli-
mate and surface. Together, these things helped lay the groundwork for future missions to Mars. 

Learn more about the Sojourner rover at the NASA Space Place: https://spaceplace.nasa.gov/mars-
sojourner    

The Mars Pathfinder lander took this photo of its small rover, called Sojourner. Here, Sojourner is investigating a rock on 

Mars. Image credit: NASA/JPL-Caltech 

https://spaceplace.nasa.gov/mars-sojourner
https://spaceplace.nasa.gov/mars-sojourner
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colleagues found that night-lit plants produced 13 per-
cent fewer seeds overall than counterparts in naturally 
dark places. Night lights could affect the entire network 
of plants and pollinators, the team suggests. In the test 
fields, nighttime pollination wasnôt just the business of 
a few kinds of specialized moth-loving plants. Flowers 
that fed a wide range of nighttime visitors also attract-
ed a broad buzzing circus of different kinds of daytime 
pollinators. If the daytime insects donôt make for up 
nocturnal losses, a flowerôs population might dwindle. 
And a lot of insects, both day and night, might then feel 
the loss of nectar and foliage, Knop says. 
More than 80 percent of flower species get some help 
from animals in making seeds, and none evolved with 

(Continued from page 2) 

(Continued on page 9) 

Artificial light at night upsets pollinating insects and 
plants, and that disruption may spread into daylight 
hours.  
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