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CAA Schedule 

Sunday, March 7 

Monthly Board Meeting will be 

held at 3 p.m. in Cupachino’s Café at 

23420 Lorain Road, North Olmsted. 

That’s at the corner of Clague and 

Lorain Roads. 

Monday, March 8 

General Membership Meeting at 8 

p.m. in the Cleveland Metroparks 

Rocky River Nature Center.  Erik Hall 

will talk about “Iridium Flares”.  

Sunday, April 11 

Monthly Board Meeting will be 

held at 3 p.m. in Cupachino’s Café at 

23420 Lorain Road, North Olmsted. 

That’s at the corner of Clague and 

Lorain Roads. 

Monday, April 12 

General Membership Meeting at 8 

p.m. in the Cleveland Metroparks 

Rocky River Nature Center. Mike Wil-

liams will take us on a tour of "Spring 

Constellations", pointing out various 

interesting objects hidden there. 

Upcoming Astronomical Events 

Monday, March 1 

5 a.m. The Moon passes 0.2 de-

grees north of Regulus. 

Tuesday, March 2 

Full Moon. 

Wednesday, March 3 

8 a.m. Mercury is at greatest east-

ern elongation (18 degrees). Since 

Mercury trails the Sun, it can be seen 

at sunset. 

Wednesday, March 10 

Moon at Last Quarter. 

Thursday, March 11 

8 p.m. at The Cleveland Museum 

of Natural History.  

“The Violent Universe” will be 

presented by Dr. Tim Heckman of 

Johns Hopkins University and The 

Space Telescope Science Institute.  

Dying stars expel the elemental 

building blocks of planets and life as 

they explode as supernovae. Galaxies 

collide and merge to form new galax-

ies. “Star bursts” flare in the centers of 

these colliding galaxies and explo-

sively eject gas far into intergalactic 

space. Quasars — super-massive black 

holes at the centers of young galaxies 

— irradiate and heat the Universe with 

their X-ray and ultraviolet emission.  

Dr. Heckman addresses the im-

portance of abrupt and violent events 

in shaping the origin and evolution of 

the cosmos and its constituents. 

Saturday, March 13 

6 p.m. The Moon passes 1.4 de-

grees north of Neptune. 

Sunday, March 14 

3 p.m. The Moon passes 1.3 de-

grees north of Uranus. 

Wednesday, March 17 

New Moon. 

Thursday, March 18 

6 a.m. The Moon passes 3 degrees 

south of Jupiter. 

Friday, March 19 

2 p.m. The Moon passes 5 de-

grees south of Venus. At 9 p.m. the 

Moon sets, preceding Venus and Sat-

urn, presenting a fine triplet in the 

west. 

Saturday, March 20 

4 p.m. Venus passes 3 degrees 

north of Saturn. (evening) 

9 p.m. Equinox (northern 

spring/southern autumn begins) 

Monday, March 22 

1 p.m. The Moon passes 0.6 de-

grees north of Aldebaran. Can you 

spot Aldebaran in the daylight? 

Wednesday, March 24 

Moon at First Quarter. 

Friday, March 26 

The Cuyahoga Valley 1999 Ly-

ceum Series presents, “The Comet that 

Killed Cleopatra” with Jack Hork-

heimer, at 7:30 

p.m. to 9 p.m. in 

the Happy Days 

Visitor Center, 

State Route 303, 

between Peninsula 

and State Route 8. 

Admission is $5 and children of the 

ages 6-12 are $2. Information: (216) 

524-1497 or (800) 446-9667. 

Ann Hodges is the only person in 

recorded history to have been hit by an 

extra-terrestrial object. In 1954, a 9-

pound meteorite crashed through the 

roof of her Alabama home, inflicting 

minor injuries. Julius Caesar, Mark 

Anthony, and Cleopatra suffered 

worse fates brought about by a comet 

that appeared over Rome in 44 BC. 

How could a ball of dirty ice passing a 

million miles away bring about the 

deaths of three of the ancient world’s 

most powerful leaders? As a PBS as-

tronomer, Jack Horkheimer (a.k.a. the 

Star Hustler) has made a name for 
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himself studying the night sky as the 

ancient Romans did – with the naked 

eye. Tonight he concludes the Lyceum 

Series with a blend of astronomy and 

astrology to explore the landmark po-

litical changes an extra glow in the sky 

brought about nearly 2000 years ago. 

Sunday, March 28 

11 a.m. The Moon passes 0.3 de-

grees north of Regulus. 

Wednesday, March 31 

Full Moon. 

Saturday, April 3 

3 a.m. The Moon passes 3 degrees 

north of Mars. 

Sunday, April 4 

2 a.m. Daylight Savings Time be-

gins. 

Thursday, April 8 

Moon at last quarter. 

8 p.m. at The Cleveland Museum 

of Natural History. 

“Where Are All The Young Sin-

gle Stars?” will be presented by Dr. 

Andrea Ghez of University of Califor-

nia, Los Angeles. 

Understanding the formation of 

stars, like the Sun, remains one of the 

unsolved problems of astrophysics. 

Most of the research on this topic has 

been to explain the origins of our solar 

system and thus has resulted in scenar-

ios for the production of single low 

mass stars that, at a young age, are 

surrounded by a disk of gas and dust 

from which planets form. Dr. Ghez 

outlines her research on young stars 

which suggests that most if not all low 

mass stars have companion stars. 

Saturday, April 10 

5 a.m. The Moon passes 1.1 de-

grees north of Neptune. 

Friday, April 16 

New Moon 

noon Mercury is at greatest west-

ern elongation (28 degrees, morning). 

Sunday, April 18 

5 p.m. The Moon passes 7 de-

grees south of Venus. 

10 p.m. The Moon passes 0.7 de-

gree north of Aldebaran. 

Thursday, April 22 

Moon at first quarter. 

Lyrid meteor shower peaks. 

Saturday, April 24 

2 p.m. Mars is at opposition. 

5 p.m. The Moon passes 0.5 de-

gree north of Regulus. 

Tuesday, April 27 

7 a.m. Saturn is in conjunction 

with the sun. 

Thursday, April 29 

5 p.m. The Moon passes 4 de-

grees north of Mars. 

Friday, April 30 

Full Moon 

Saturday, May 1 

6 a.m.,  Mercury passes 1.7 de-

grees south of Jupiter. 

1 p.m.,  Mars comes closest to 

Earth. 

Wednesday, May 5 

Eta Aquarid meteor shower peaks. 

Saturday, May 8 

Moon at last quarter. 

Thursday, May 13 

2 p.m.,  Mercury passes 0.7 de-

gree north of Saturn. Mercury ap-

proaching Saturn is best viewed at 

dawn. 

Saturday, May 15 

New Moon 

Tuesday, May 18 

11 a.m., The crescent Moon 

passes 6 degrees south of Venus. Pos-

sible daytime sighting. 

Friday, May 21 

11 p.m., The Moon passes 0.7 de-

gree north of Regulus. 

Saturday, May 22 

Moon at  first quarter. 

Tuesday, May 25 

3 p.m., Juno is at opposition. 

Wednesday, May 26 

7 a.m., The Moon passes 5 de-

grees north of Mars. Possible sighting 

at dawn. 

Sunday, May 30 

Full Moon 

6 p.m., Venus passes 4 degrees 

south of Pollux. (evening) 

8 p.m., Pluto is at opposition. 

Pluto rises 5 minutes later. 

 

News 

Mike Williams Takes Up 

the Gauntlet 

As announced at the February 

meeting, Mike Williams has joined the 

board as vice-president. This position 

has the job of organizing all programs 

and the convention and is one of the 

more difficult jobs we have. Mike said 

he didn’t want to see this club slide 

due to lack of participation, so he has 

entered the fray. Please be receptive to 

his requests for speakers and sky 

guides for our various programs. He 

needs all of our help. Thanks, Mike, 

for stepping in. 

Important By-Laws Vote 

Well we didn’t finish the debate 

of by-laws at our last general meeting, 

so we will pick up where we left off. 

Your interest and points of view are 

valued at the March meeting. 

CAA Electronic Services 

At the March meeting we will be 

looking for participants who will form 

a committee to investigate the future 

direction of CAA electronically. If you 

are interested or have experience in 

computer communication and the 

Internet, please step forward at the 

meeting or contact Jerry Skala. 

For Sale Ads 

As you can see we have included 

a flyer for collimators from one of our 

members, John Morris. If any of our 

members has a sale item or is looking 
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to buy an item, we will publish that in 

this newsletter. Simply contact the 

editor. 

Jay Ryan Is Back 

If you don’t know, Jay Ryan is the 

creator of SkyWise as seen in Sky & 

Telescope and is an intermittent mem-

ber of CAA. The Star Man site on the 

Internet may be closed down, but he 

has started a new endeavor.  

Though not a member yet this 

year (You listening Jay?), we thought 

it would be good to publicize his new 

web site. He calls it The Astronomy 

Network of Ohio (ANO). 

This site was created to be a re-

pository and reference site for all 

things astronomical in Ohio. Want to 

know where the planetarium in Co-

lumbus is? Look in ANO. When is the 

next star party in northern Ohio? Look 

in ANO. Want to know what group 

will be observing and where this week-

end? Look in the ANO bulletin board. 

This site could easily replace the func-

tions of the old Cleveland Free-Net. 

You can find ANO at http://mem-

bers.stratos.net/moonfinder. Since this 

address won’t fit on one line here, it 

had to be hyphenated. However, there 

is no hyphen in the real address.  

You can expect to find CAA news 

copied there in the future. 

No 'Big Crunch' For This 

Universe 

European Space Agency: 04 Mar 

1999.  

The fate of the Universe depends 

on the total amount of existing matter. 

New clues on this value have been 

obtained by an international team of 

astronomers using the European infra-

red space telescope, ISO, by measur-

ing for the first time the abundance of 

a particular chemical element, deute-

rium, in a very active star-forming 

region in the Orion nebula. Their re-

sult confirms that the total amount of 

normal matter is not enough to stop 

the expansion of the Universe and 

cause it to collapse into a 'Big Crunch' 

in the future.  

Deuterium, an isotope of hydro-

gen, is a key element for astronomers 

studying the origin of the Universe. 

All the deuterium that can be detected 

today was produced a few minutes 

after the Big Bang, during a process 

called primordial nucleosynthesis, in 

which a few other elements, like hy-

drogen and helium, were also made. 

Apart from the Big Bang, there are no 

other known sources of deuterium in 

the Universe. Thus, astronomers re-

gard deuterium as a 'fossil element' 

that holds a lot of cosmological infor-

mation.  

Specifically, the abundance of 

deuterium in the new-born Universe is 

directly related to the total amount of 

existing normal matter, the so-called 

'baryonic' matter, the value upon 

which depends the ultimate fate of our 

Universe. According to the most ac-

cepted theories, if the total amount of 

matter exceeds a certain number, 

known as the critical density, in the far 

future the Universe will stop expand-

ing and will collapse into a 'Big 

Crunch'; otherwise, the expansion will 

continue forever.  

But measuring the abundance of 

primordial deuterium is not easy. It 

started off at one value at the time of 

the Big Bang, 10 to 15 billion years 

ago, but has since diminished signifi-

cantly because it is destroyed by nu-

clear reactions in the interior of the 

stars. Astronomers, therefore, have 

measured different values for deute-

rium in different 

places and are trying 

to extrapolate back 

in time to the deute-

rium abundance at 

the Big Bang.  

The new result 

obtained by the in-

ternational team led 

by Chris Wright and 

Ewine van Dishoeck 

(Leiden University 

Observatory, The 

Netherlands), using 

the Long Wave-

length Spectrometer 

(LWS) on board 

ISO, allows for the 

first time to infer the 

deuterium abundance in an actively 

star forming region, the Orion Bar in 

the Orion nebula, about 1500 light-

years away. The team will explain 

their work in a future issue of Astro-

physical Journal Letters.   

The deuterium they measured was 

locked up in the primary deuterium 

bearing molecule in the Universe, hy-

drogen deuteride (HD). They found in 

the Orion Bar one deuterium atom for 

every 100,000 hydrogen atoms, which 

is consistent with other measurements 

in other places indicating that the 

amount of normal matter in the Uni-

verse is not enough to cause a 'Big 

Crunch'.  

 

 
ESA Infrared Space Observatory 
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"This is one step along the road to 

determine the deuterium abundance at 

the time of the Big Bang, the value 

that everybody is trying to zoom in 

on!", says Wright. "And it confirms 

that the density of normal (or Bary-

onic) matter is less than that required 

to close the Universe".  

The new result demonstrates also 

the feasibility of a new technique for 

measuring the deuterium abundance in 

active-star forming regions, a useful 

legacy for future infrared space tele-

scopes such as ESA's FIRST, due for 

launch in 2007.  

The scientific community is now 

expecting a stream of new discoveries 

from ISO, since the ISO Archive, a 

'gold mine' filled with nearly 30,000 

scientific ISO observations, has re-

cently been opened to astronomers all 

over the world. It is located at the ISO 

Data Centre, at Villafranca, Spain, and 

can be accessed for free via the Inter-

net.  

Footnote on ISO: ESA's Infrared 

Space Observatory (ISO) examined 

cool and hidden places in the Universe 

from November 1995 until May 1998. 

Its operational lifetime lasted almost a 

year longer than expected. ISO suc-

cessfully made almost 30,000 scien-

tific observations. These are now 

available to the scientific community 

via the archive at the ISO Data Centre 

(IDC), located in ESA's Satellite 

Tracking Station in Villafranca 

(Spain).  

Tom Swift And His Electric 

Sky Hook 

If this news had come from any 

other source, I would have tossed it in 

the loony bin. But when NASA says 

they can do something, you have to 

listen, even if it sounds like it came 

straight out of an HG Wells story.  

It seems that there is another way 

to take advantage of our Sun while in 

orbit. Light panels converting solar 

energy to electricity are old hat. 

NASA has figured out how to use the 

Sun to adjust orbits. And I don’t mean 

through the use of a solar sail.  

NASA calls it Electrodynamic 

Tether Propulsion and it’s the closest 

thing to a sky hook I’ve ever heard. 

You see they run this tiny wire out 

from the shuttle for about five or ten 

miles…  

Well, I’ll let the folks at Marshall 

Space Flight Center explain it.  

Spacecraft may fly on "empty" 
using propulsive tether concept 

NASA/Marshall project selected 

for development 

Jan. 22, 1999 

It's not quite something-for-

nothing, but the new International 

Space Station and other future space-

ships may maintain their orbits without 

using rockets if they follow the lead of 

an unusual concept selected for a test 

flight next year. 

NASA recently announced that 

the Propulsive Small Expendable De-

ployer System - ProSEDS - was se-

lected for development under the Fu-

ture-X space technology development 

program. 

"This will be a demonstration of a 

propellant-free propulsion system," 

said Les Johnson of NASA's Marshall 

Space Flight Center. "We expect that 

it will reduce the cost of space trans-

portation." 
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Johnson leads a team of engineers 

and scientists at NASA's Marshall 

Space Flight Center developing ProS-

EDS, a tether that will "plug in" to the 

same physics principle that powers 

electric motors. Forces can be gener-

ated by sending a current through a 

wire loop - i.e. an electrical circuit - 

while it lies in a magnetic field. In 

space, one part of the electrical circuit 

is a long tether attached to an orbiting 

spacecraft. The return path of the cir-

cuit is supplied by the electrically 

charged gas in the ionosphere. The 

magnetic field is supplied by Earth. 

When properly controlled, the forces 

generated by this "electrodynamic" 

tether can be used to pull or push a 

spacecraft to act as a brake or a 

booster. 

The ProSEDS concept builds on 

results from the second flight of the 

Tethered Satellite System (TSS-1R) in 

1996 which gave scientists a surprise. 

The system was designed so that the 

satellite would be biased to a high 

positive voltage and collect electrons 

from the ionosphere. 

"The theoretical models we had 

for current collection from the iono-

sphere before the mission were not 

accurate," said Dr. Nobie Stone, TSS 

project scientist at NASA/Marshall. 

"The tether-generated currents were 

higher than we had expected, and this 

is good news for future applications." 

Before the flight, the models pre-

dicted that the tether would produce 

0.5 amp (0.5 A) under ideal condi-

tions. Instead, it produced more than 1 

amp under less than ideal conditions. 

About the same time, Dr. J. R. San-

martin of the Polytechnic University of 

Madrid, Spain, predicted that a long 

bare wire tether can produce even 

more current that the insulated wire 

and biased end-body collector used by 

TSS. 

"If this new bare wire tether 

works as advertised," Stone said. "it 

would allow us to collect considerably 

more current for a given length of 

tether." As a result, shorter tethers 

 
Tether Mechanism 
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could be used for propulsion or to 

generate electrical power. 

The ProSEDS flight will demon-

strate braking. The payload will be 

attached to the second stage of a Delta 

II rocket launching a pair of Air Force 

navigation satellites. Normally, these 

stages slowly spiral back to Earth over 

the next half year as atmospheric drag 

nibbles away at their speed. By gener-

ating an electrical current, ProSEDS 

will turn itself into an electromagnetic 

brake. 

"We're going to show an orbital 

decay of at least 5 km (3 mi) a day," 

Johnson explained. "It's not quick 

compared to a retrorocket, but it is 

much faster than natural decay. And 

it's being done without the use of any 

propellant." 

Johnson expects ProSEDS to op-

erate for only one to three days - 

atomic oxygen erosion or other space 

hazards may limit its lifetime. But a 

more rugged operational unit could 

make an expended second stage re-

enter Earth's atmosphere in about 14 

days. 

Working with the Earth's mag-

netic field would benefit a number of 

spacecraft, including the International 

Space Station. NASA plans to re-boost 

the station several times a year with 

propellants brought up from Earth, an 

expensive proposition. The re-supply 

cost could be eliminated by using a 

propulsive tether system weighing less 

than 200 kg and having a tether 10 km 

long. 

"With a relatively low develop-

ment and operations cost of less than 

$50 million, a tether re-boost system 

on the ISS could potentially save the 

program up to $2 billion over 10 

years," wrote Johnson and Melody 

Hermann, another space engineer at 

NASA/Marshall in a July 1998 report. 

The tether would also increase the 

time available for microgravity ex-

periments, a key justification for ISS, 

and cancel aerodynamic drag that 

would upset the more sensitive of 

those experiments. Although using the 

same principles as the ProSEDS dem-

onstration, a propulsive tether on ISS 

would be powered by electricity from 

the ISS's solar arrays: 5 kW of elec-

tricity would produce a steady push of 

0.5 Newton (about one-eighth of a 

pound). 

Tether systems may also be useful 

in planetary exploration. With its great 

gravity and magnetic field, Jupiter 

would seem a natural place for a pro-

pulsive tether system to move a space 

probe into orbit around the planet, 

then tour the moons, and even power 

the spacecraft. NASA/Marshall inves-

tigated just such an intriguing possibil-

ity, but the answer was a surprising 

"maybe" rather than a resounding 

"yes." 

While Jupiter has a strong mag-

netic field, the gravity gradient - in 

effect, its "steepness" - is not strong 

enough to keep the tether straight as it 

pushes the probe. 

"The use of tethers in the Jovian 

system presents entirely new chal-

lenges and opportunities," wrote John-

son and Dr. Dennis Gallagher, a scien-

tist at NASA/Marshall's Space Sci-

ences Laboratory. If anything, the 

tether would produce more electricity 

than the spacecraft would need.  

 

 
Conjunction of Venus and Jupiter - Feb. 23, 1999 

Photo by Ed Flaspoehler, AAAA 

 

The two bright planets Jupiter and Venus shine brightly in the same 

telescope field. Venus, on top, is the brighter of the two. On Tuesday, Feb. 23, 

these two planets passed within 0.15 degrees of each other, less than half the 

diameter of the full moon. This is not a common occurrence, and is of great in-

terest to amateur astronomers and the general public this week. While there is no 

real significance to this chance alignment, it makes for a pretty view, and should 

be enjoyed for its rarity. 
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