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From the Editor’s Desk: 

 

Another great holiday party was held on 

Friday December 13th.  Special thanks to 

Janice Gardner for coordinating the party, 

and especially for all the wonderful hors 

d’oeuvres she made! I have included a 

few more pictures that I took  on page 5. 

  

A special note on our January 10th 

meeting at the Williamsville North 

High School Planetarium:  

Our meeting will begin at 8:00 in the lecture hall. The planetarium show is scheduled to begin 

at 8:30pm. Mark Percy has asked BAA members not to arrive earlier than 7:30pm at the high 

school. Williamsville North is located at 1595 Hopkins Road. For more information please see 

their website: http://www.williamsvillek12.org/departments.cfm?subpage=1335 

 As you can see, I have changed the look of the cover page 

again. BAA member Peter Proulx has given me permission to include 

his photo of IC1805, the Heart Nebula. He showed this photo at our 

December meeting, one of the many beautiful images shared by fellow 

club members. Thanks again Peter! 

 Wishing all of you a great new year!   

 Cheri Harper, Spectrum Editor 
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  BAA Schedule of Astronomy Fun for 2014 

 

 

Jan 10 BAA meeting at Williamsville North High School Planetarium at 8:00pm.         

  show starts at 8:30pm, Please do not arrive at the school earlier than 7:30pm. 

Feb 14 BAA meeting at Buffalo State 7:30pm 

Feb 28 Messier Marathon – Bring a dish to pass dinner, and breakfast in the morning!     

  If cloudy see March 1 (check your email for updates on Feb 27) 

Mar 1  Backup date for Messier Marathon  

Mar 14 BAA meeting at Buffalo State 7:30pm, speaker Jim Zappa, a NASA Solar  

  System Ambassador, will present “Spacecraft Exploration of the Solar System” 

Mar 19/20 Regulus Occultation  Road Trip!!  

Mar 22/23  Beaver Meadow Maple Festival Obs open 11am-4pm Public night on Mar 22 at 7pm 

Apr 5  1st public night BMO –Theme – Telescope Clinic – bring your scope for a tune up. 

Apr 12 BAA annual Dinner meeting at Rizotto Ristorante in Williamsville, note meeting /

  dinner is on Saturday, details to be announced 

Apr14/15 Total Lunar Eclipse  

May 3  Public Night BMO– Theme – Deep Sky Delights.  

  Moon is just a thin sliver and sets early 

May 9  BAA Meeting at Buffalo State 7:30pm 

June 7 Public Night BMO – Theme – Luna and lovers of Astronomy 

June 13 BAA Meeting at Buffalo State 7:30pm – elections and pizza party 

July 5  Public Night BMO 

Aug 2  Public Night BMO 

Sep 6  Public Night BMO 

Sep 12 BAA Meeting at Buffalo State 7:30pm 

Sep 13 Beaver Meadow Fall Festival 11am to 5pm Solar viewing 

Oct 4  Public Night BMO – last one for the season 

Oct 7/8 Total Lunar Eclipse 

Oct 10 BAA Meeting at Buffalo State 7:30pm 

Oct 23 Very partial Solar Eclipse at sunset 

Nov 14?15? BAA Meeting  - location and time TBA 

Dec 12 BAA Meeting at Buffalo State 7:30pm – Holiday Party 
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Beaver Meadow Observatory Report 

     Dan Marcus 

 Did you see Comet ISON in November?  

No??  If you had managed to join us for our 

early morning sessions at the Observatory, 

you too would have been viewing comets in 

action. The NP101is was a little small for most 

of them, but the C-14 and the ST-9 camera 

were just perfect. 

 So what’s up for this year? Comet ISON 

is now a dust cloud, so Comet Lovejoy will 

have to fill in – was naked eye the beginning 

of December. In addition we have 2 Lunar 

Eclipses, a partial Solar Eclipse, and a really 

good occultation of a Regulus by an asteroid. 

Should be another exciting year for astrono-

my. The year starts off with Jupiter up all 

night and Comet Lovejoy in the morning. All 

we need is for the lake to freeze early so the 

clouds go away.   

I will be leading a trip to view the occul-

tation of Regulus by an asteroid the night of 

March 19/20. 

 http://www.asteroidoccultation.com/

observations/RegulusOcc/.  

Nice to have a digital news letter is it not?? 

Hate to have to type that in. If you go to the 

web site, you will see we HAVE to travel. The 

path stretches from Long Island NY through 

Watertown NY and up into Canada. I WILL be 

going to someplace on the 

centerline where it is clear 

to view the occultation. It 

also gives instructions on 

how to do scientific obser-

vations that can be used 

to measure the size of the 

asteroid.  

 So if you want to join in on the fun, 

make sure you have vacation time and all the 

paperwork you need to enter Canada if neces-

sary. I will leave very early on the morning of 

March 19 and come home the night of March 

20. With the star being so bright, a standard 

video camera and a shortwave radio will be all 

we need to do some real science. If not, I 

have never seen a star blink out so it is on my 

bucket list just too watch in real time (will 

catch it with my web camera if clear at the 

very least). Please let me know if you are 

planning to come with me. You can contact me 

at DMa3141551@msn.com One thing I will 

guarantee about my trips- it might not always 

be clear, but we have LOTS of fun trying. I 

have a sister who lives ON the occultation 

path North of Syracuse so we have a place to 

crash and view if we need one in that direc-

tion.  

http://www.asteroidoccultation.com/observations/RegulusOcc/
http://www.asteroidoccultation.com/observations/RegulusOcc/
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 We will not need real dark skies to view 

this one, so all we need is to find a place to let 

us in that has power and heat. Don’t think you 

have the equipment? No worries! The Club has 

an Astrovid camera, monitor and VCR 

(hopefully still working) that we can use, 

along with a Meade 8” with a tracking mount. 

I also own a surveillance camera, VCR and 

monitor. The club has a short wave radio we 

can use for time signals. We can probably bor-

row another Astrovid Camera and if someone 

has a camcorder/VCR that we can use for re-

cording that will give us 3 video camera set-

ups. If we can come up with 2 more 

shortwave radios to receive the time signals 

we can make a base line of 3 recording sta-

tions and have even more fun seeing how the 

signals differ from location to location. Know 

someone who is homeschooled? Fantastic op-

portunity for them to learn about what astron-

o m e r s  d o .  C h e c k  o u t  h t t p : / /

www.asteroidoccultation.com/timing.htm for 

timing strategies and how to report them.  

 A Messier Marathon will be held at BMO 

Friday February 28 with a snow day backup 

Saturday March 1. We will start before sunset 

with a bring a dish picnic dinner, and finish 

with a breakfast party. If cloudy check your 

email for updates on what the plans are. If 

there is a winter storm going on we will can-

cel.  

Now what the heck is a 

Messier Marathon you ask? – 

in the spring if you have 

clear skies and are really 

good at finding things (or 

have a nice go-to permanent 

mount like we have at BMO) you can see all 

the Messier objects in one night. You have to 

get cracking at sunset since some of the ob-

jects set real early and are hard to find in the 

twilight. These are always lots of fun. I intend 

to put a camera on the NP101 and use it for a 

finder for the C-14. That way we can image all 

the objects as well as view them with the C-

14. If someone wants to man the 20” that will 

add to the entertainment. Dress warm and 

bring a sleeping bag and sleeping pad. There 

is a lull in the middle of the night for a couple 

of hours when we have caught all the ones 

visible and have to wait till some more rise 

above the horizon letting us catch up on some 

needed sleep.  

The first public event will be Beaver 

Meadows Maple Festival March 22 and 23 from 

9 till 4. If you can assist with solar viewing 

from 11am to 4pm one or both days or the 

public night we will have if clear on the 22nd it 

would be greatly appreciated.   

Public nights will start on April 5 and 

will continue to be the first Saturday of the 

Month through October. This year we are go-

ing to try “theme” public nights. April’s will be 

a telescope clinic. Bring your scope and we 

can help you tune it up for the summer view-

ing season!  

 

Eclipses! - Make sure to get 

your taxes done early be-

cause the night of April 

14/15 we have a nice Total 

Lunar Eclipse see details 

h e r e :  h t t p : / /

eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-

Fig01.pdf.  Observatory will be open if I can 

get someone to man it.  Again on the night 

of October 7/8 there is another Total Lunar 

Eclipse: http://eclipse.gsfc.nasa.gov/OH/

OH2014.html#LE2014Oct08T .   

Followed with a (Very) Partial Solar 

Eclipse on October 23 at sunset. http://

eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-

Fig04.pdf Does anyone want to set up a time 

and place for public viewing of any eclipse?? 

Please let a board member know if you are in-

terested.  

http://www.asteroidoccultation.com/timing.htm
http://www.asteroidoccultation.com/timing.htm
http://eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-Fig01.pdf
http://eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-Fig01.pdf
http://eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-Fig01.pdf
http://eclipse.gsfc.nasa.gov/OH/OH2014.html#LE2014Oct08T
http://eclipse.gsfc.nasa.gov/OH/OH2014.html#LE2014Oct08T
http://eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-Fig04.pdf
http://eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-Fig04.pdf
http://eclipse.gsfc.nasa.gov/OH/OHfigures/OH2014-Fig04.pdf
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Observatory Report, continued 

 

Tuesday night at the Observatory: For 

January and February they will be weather 

dependant. If we have snow on the roads 

and clouds I will stay home. Stay tuned to 

the e-groups for weekly updates.  

Observatory updates: 

 The dew heater controller has been 

repaired and is working as good as it usually 

does. We found the potentiometer was loose 

and had broken a wire- soldered the wire 

back on, problem solved. We tried to rein-

stall CCDSoft5 to see if we could get it to 

work with the focusers. After scrubbing the 

registry and reinstalling, it still does not talk 

to the focusers. Just use the programs that 

come with the focusers and you will have no 

problems. CCDSoft v5 is no longer support-

ed by Software Bisque. We may eventually 

have to upgrade the control programs for 

the AP1200 and the ST-9.  

Keep looking UP! 

Daniel Marcus 

 

 

COLLEGE OF FELLOWS MEETING 

 

The annual College of Fellows meeting will 

be held at my house at 7:00 PM, Thursday, 

February 27th.  Please let me know via tel-

ephone at 839-1842 or e-mail if you can or 

cannot attend.  My address is : 

  132 Burroughs Drive 

  Amherst, NY 14226 

Rowland A. Rupp 

 

 More Holiday Party Pictures... 

Chris Elliott and daughter Mckenzie , 

our littlest astronomer 

Peter Proulx and Alan Friedman, two of 

our presenters on the topic of imaging 

Another shot of the crowd and all of the 

great treats 
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Women Who Shaped Modern Astronomy 

    By Randy Boswell 

 

The story of astronomy is replete with the ac-

complishments of men of vision and dedica-

tion. Yet what is less known is that there have 

been women astronomers who have made 

equally important contributions to this most 

ancient science. The following is a sketch of 

some of the women whose contributions 

shaped modern astronomy and vitally en-

hanced our understanding of the cosmos.  

 Annie Jump Canon (1863-1941). 

This woman is credited with the spectral clas-

sification system she developed that enables 

astronomers to denote different types of stars. 

The mnemonic, O Be A Fine Girl - - Kiss Me, is 

the classic example of her classification 

scheme – the capitalized letters of each word 

denoting a major spectral class.  

 Annie Jump Canon was one of three 

children born to Wilson Canon, a shipbuilder 

and state senator from Delaware, and his se-

cond wife, Mary Jump. A bout with scarlet fe-

ver as a child left her nearly deaf and she 

thereby learned to read lips. Early on her 

mother implanted a love of astronomy in her. 

On account of this, Ms. Canon enrolled in 

Wellesley College, one of the top prestigious 

women’s colleges in the US, where she stud-

ied astronomy and physics. In 1884 she grad-

uated with a degree in physics. After gradua-

tion she returned home for a decade-long hia-

tus from professional scientific endeavors due 

mainly to lack of career opportunities for 

women at the time. Then, after the death of 

her mother in 1894 she returned to Wellesley 

to do graduate work in astronomy, for which 

she was granted M. A. degree in 1907, as well 

as becoming a junior physics teacher. Ms. 

Canon also enrolled at Radcliff Women’s Col-

lege at Harvard in the astronomy program 

shortly after returning to Wellesley.  

 In 1896 Ms. Canon was hired by the 

Harvard College Observatory as a member of 

what is historically known as “Pickering’s 

Women”. I.e., women hired by the then ob-

servatory director, Edward Pickering, to index 

and classify stars by their spectra. These ef-

forts were supported by a fund established in 

1886 by Ann Draper, the widow of Henry 

Draper who was a wealthy physician and ama-

teur astronomer. The project became known 

as the Henry Draper Memorial. The results of 

these studies were published in what is appro-

priately named the Draper catalogues.  

 The initial indexing and classification 

was done by Nettie Farrar and continued by 

Williamina Fleming. Fleming studied the spec-

tra of a whole field of stars that were recorded 

on an 8 x 10 inch photographic glass plate via 

a glass prism that was placed over the objec-

tive lens of a refracting telescope. Accordingly, 

Fleming devised a scheme with 22 classes 

(She is an Astronomer 2013). In conjunction 

with this, Fleming used upper-case letters to 

delineate the spectral classes. This work was 

continued by Antonia Maury, the niece of the 

late Henry Draper. Maury’s analysis resulted in 

further distinctions or subdivisions single clas-

ses (Dvorak 2013). Ms. Canon superceded 

Maury and improved upon the work of her 

predecessors. E.g., Ms. Canon identified more 

subdivisions than Maury, adding numbers 

from 0 to 9 to the lettered stellar classes 

(Dvorak 2013).  

 In addition to this, Ms. Canon’s most 

notable achievement to stellar classification 

was to rearrange Fleming’s lettered classifica-

tion system in favor of denoting a star’s major 

type in the order of a range of decreasing sur-

face temperatures. This resulted in the well-

known lettered sequence, OBAFGKM. Ms. 

Canon’s scheme, known as the Harvard classi-

fication system became an integral part of the 

Hertzsprung-Russell or HR Diagram.  This 

graphical tool enables astronomers to classify 
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stars according to their luminosity, spectral 

type, color, temperature and evolutionary 

stage.  

 Henrietta Swan Leavitt (1868-

1921). A colleague of Annie Jump Canon, Ms. 

Leavitt also figured prominently in the study 

of stars. Her notable achievement was her dis-

covery of the period-luminosity relationship of 

Cepheid variable stars, which resulted in their 

use as standard candles in determining stellar 

distances.  

 Ms. Leavitt was born in Lancaster, Mas-

sachusetts and was one of seven children. Her 

family later moved to Cleveland, Ohio where 

she enrolled in Oberlin College. She later 

transferred to the Society for the Collegiate 

Instruction of Women, which later became 

known as Radcliff College. Ms. Leavitt took a 

course in astronomy in her final year, earning 

high grades and graduated with a Bachelor’s 

degree in 1892. A bout with a debilitating ill-

ness soon after graduation left her increasing-

ly deaf.  

 In 1895 Ms Leavitt accepted a voluntary 

appointment as a research assistant at the 

Harvard College Observatory. Her task in-

volved measuring and cataloguing the bright-

ness or magnitudes of stars by examining the 

observatory’s collection of photographic 

plates. She soon excelled at her work, which 

prompted the Harvard Observatory’s Edward 

Pickering to offer her a permanent salaried 

position in 1902. Ms. Leavitt became head of 

the photometry department where she was 

tasked with searching for variable stars in the 

Magellanic Clouds. The result was that she 

discovered more than 200 variable stars by 

1904 and more than 840 the following year 

(Encyclopedia of World Biography 2004).  

 However, Ms. Leavitt’s most important 

and lasting discovery concerned the luminosi-

ties of Cepheid variable stars. Ms. Leavitt dis-

cerned the period-luminosity relationship in 

the Cepheid variables that she observed in the 

Small Magellanic Cloud (Friedman 1990). I.e., 

she discovered that the dimmer Cepheids 

pulsed between a maximum and minimum lu-

minosity at a faster cycle than the brighter 

Cepheids. E.g., the shortest period was 1.25 

days and the longest was 127 days (Friedman 

1990). Ms. Leavitt’s discovery led to Cepheid 

variable stars being used as cosmic distance 

markers.  

 E.g., the Danish astronomer Ejnar 

Hertzsprung (1873-1967) using Leavitt’s data 

identified a number of Cepheid variables with-

in our galaxy and using triangulation deter-

mined their distances. This information, in-

turn, made it possible to deduce the distances 

to those same type of Cepheid variables that 

lay beyond the range of triangulation using 

the inverse-square law. I.e., the apparent 

brightness of an object decreases in propor-

tion to the square of its distance from the ob-

server (Goldsmith 1991).  

 This information enabled the American 

astronomer, Edwin Hubble (1889-1953), de-

termine the distance to the Andromeda Spiral 

Nebula, as the Andromeda Galaxy was known 

at the time of Hubble’s observations. Using 

the 100-inch Hooker Telescope at Mount Wil-

son Observatory in California, Hubble identi-

fied hundreds of Cepheid variable stars using 

the period-luminosity relationship (Liu 2008). 

Hubble was then able to determine that the 

Andromeda Spiral Nebula was at least one 

million light-years away and situated outside 

of out galaxy; at the time it was uncertain 

whether these so-called spiral nebulae were 

within or outside of our galaxy. Thus, Hubble 

proved that the Andromeda Spiral Nebula was, 

in fact, a galaxy.  

 In brief, the author George Johnson, in 

his book, Miss Leavitt’s Stars, aptly described 

Ms. Leavitt’s contribution when he stated that 
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she was “the woman who discovered how to 

measure the cosmos.” (Mariani 2012).  

 Vera Rubin (b. 1928). A major area 

of focus and one of the hottest areas of study 

in modern astronomy is dark matter. Its exist-

ence is due to the pioneering efforts of Vera 

Rubin, who established its presence in galax-

ies.  

 Early on Rubin acquired an interest in 

astronomy and built her own telescope with 

the help of her supportive father. Upon gradu-

ating from high school she won a scholarship 

to Vassar, the prestigious women’s college , 

and graduated in 1948 as the only astronomy 

major. Rubin then applied to the graduate 

program in astronomy at Princeton, whereby 

she was told at the time that it did not accept 

women in that field. Undaunted, Rubin applied 

to Cornell, where she studied physics under 

Phillip Morrison, Richard Feynman, and Hans 

Beth (eds Soter and de-Grasse Tyson 2000). 

She went on to complete her doctoral work at 

Georgetown University, where she studied un-

der the Russian-born physicist, George 

Gamow, earning her Ph.D in astronomy in 

1954. 

 Rubin subsequently joined the staff of 

Georgetown University where she took on the 

positions of research associate to assistant 

professor between the years 1955 to 1965. 

Then, in 1965 she joined the faculty of the 

Carnegie Institution in Washington, where she 

has since remained.  

 Rubin’s area of study was the dynamics 

of Galaxies. During the early seventies Rubin 

teamed up with the astronomer W. Kent Ford 

to study the rotation of spiral galaxies. Using 

an extremely sensitive spectrometer devel-

oped by Ford, Rubin and Ford analyzed the 

rotation curves of those observed galaxies.  

 Rubin and Ford initially conducted ob-

servations of various parts of the disk of the 

Andromeda Galaxy. The spectra of the ob-

served stars from Kent’s spectrometer showed 

Doppler shifts indicating non-Keplerian mo-

tion. I.e., Kepler’s laws of motion state that 

the velocity of an object revolving about a 

center of mass decreases inversely as the 

square root of the radius (Johnson 2000). 

However, Rubin and Ford’s data displayed no 

such marked decreases in the velocities of vis-

ible matter the farther out they were from the 

galactic center. Regarding this, it should be 

noted that not all of the mass of a galaxy is 

centrally located. There is, however, a central-

ized region where most of the visible matter is 

located in the form known as the central 

bulge. The overall result of their findings was 

that the Andromeda Galaxy displayed a nearly 

flat rotation curve. I.e., that stars farther out 

from the galactic center or central bulge were 

found to be moving just as fast as those closer 

in (eds Soter and de-Grasse Tyson 2000). Ru-

bin and Ford made observations of over 60 

other spiral galaxies, which yielded the same 

results (Johnson 2000).  

 On account of this, Rubin concluded 

that additional matter must be present. This 

was based on the fact that there was not 

enough visible amount of matter present in 

the regions further out to hold the revolving 

stars in their orbits given their velocities.  

 Rubin’s calculations showed that galax-

ies must contain about ten times as much 

“dark” mass as can be accounted for by the 

visible stars (eds Soter and de-Grasse Tyson 

2000). It is important to mention that Rubin 

was not the first to posit this idea. In 1933 the 

astronomer, Fritz Zwicky, analyzed the Dop-

pler velocities of galaxies within the Coma 

cluster and found that the gravity of the visi-

ble mass was not enough to hold them togeth-

er and suggested the presence of additional 

and invisible “dark matter” ( eds Soter and de

-Grasse Tyson 2000; Lui 2008). However, 

Zwicky’s argument was not considered conclu-
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sive since there were other competing expla-

nations at the time.  

 Today, Rubin and her colleague’s find-

ings are considered empirical evidenced for 

the existence of dark matter. And these find-

ings profoundly changed and added new in-

sights into the dynamics of galaxies. 

 In conclusion it must be noted that the 

contributions of women to the field of astrono-

my in the nineteenth and early part of the 

twentieth century were not widely written 

about nor acknowledged during their times. 

The reason being that in their day society did 

not accord them the professional status they 

would have today. In fact, Vera Rubin experi-

enced a residual degree of gender discrimina-

tion in the 1940s as she was entering the 

field. Be that as it may, the final word is that 

all of the afore-mentioned contributions were 

pivotal and had far-reaching effects. They 

were all made by women astronomers.  
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Check Out BAA On The Web 

In addition to The Spectrum, we other 

fun ways to share information:  

www.BuffaloAstronomy.com   

www.facebook.com/BuffaloAstronomy    

twitter.com/astroblabber      

e-mail: 

info@buffaloastronomy.com 

AstronomyRocks@roadrunner.com 
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BAA Officers and General Information 
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At Large Directors: Steve Smith 
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 www.buffaloastronomy.com 

BAA voice mail box: (716) 629-3098 

35 

Location / Time of Meetings: BAA meetings are held on the 2nd Friday of the month from September to 

June starting at 7:30pm. Our meetings are held in room C122 of the Classroom Building at the Buffalo 

State Campus. See map below, building 35. 

 


