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CAA Schedule 

Sunday, February 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, February 8 

General Membership Meeting at 8 

p.m. in the Cleveland Metroparks 

Rocky River Nature Center. Paul Leo-

pold will explain how he constructed 

his “Rich Field Telescope”. 

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”.  

Upcoming Astronomical Events 

Friday, January 1 

Full Moon 

Monday, January 4 

The Quadrantid meteor shower 

peaks. 

Tuesday, January 5 

10 a.m. The Moon passes 0.2 de-

gree north of Regulus. 

Friday, January 8 

5 p.m. Mars passes 4 degrees 

north of Spica. 

Saturday, January 9 

Moon at last quarter 

3 p.m. The Moon passes 3 de-

grees north of Mars. 

Sunday, January 17 

New Moon 

Tuesday, January 19 

 3 a.m. The Moon passes 2 de-

grees north of Venus. 

Friday, January 21 

 6 p.m. The Moon passes 1.8 de-

grees south of Jupiter. 

Sunday, January 24 

Moon at first quarter 

1 a.m. The Moon passes 2 degrees 

south of Saturn. 

Wednesday, January 27 

2 a.m. The Moon passes 0.5 de-

gree north of Aldebaran. 

Sunday, January 31 

Full Moon 

Monday, February 1 

8 p.m. The moon passes 0.3 de-

gree north of Regulus. 

Thursday, February 4 

3 a.m. Vesta is at opposition. 

Saturday, February 6 

11 p.m. The moon passes 3 de-

grees north of Mars. 

Monday, February 8 

Moon at last quarter. 

Sunday, February 14 

7 a.m. The moon passes 1.5 de-

grees north of Neptune. 

Tuesday, February 16 

New Moon. 

2 a.m. Annular solar eclipse (visi-

ble in Australia and the Indian Ocean). 

Thursday, February 18 

1 a.m. The moon passes 1.8 de-

grees south of Venus. 

11 a.m. The moon passes 2 de-

grees south of Jupiter. Will you be 

able to sight Jupiter during the day-

light with the Moon pointing the way? 

Saturday, February 20 

10 a.m. The moon passes 3 de-

grees south of Saturn. Another day-

time sighting? 

Monday, February 22 

Moon at first quarter. 

Tuesday, February 23 

8 a.m. The moon passes 0.4 de-

gree north of Aldebaran. Another day-

time sighting? 

4 p.m. Venus passes 0.1 degree 

north of Jupiter. 

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. 
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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. 

Sunday, March 28 

11 a.m. The Moon passes 0.3 de-

grees north of Regulus. 

Wednesday, March 31 

Full Moon. 

News 

January Issue Delayed 

Apologies to the members from 

the editor for this late edition of the 

January newsletter. Due to the flu, this 

issue is a week late. 

January Board Meeting 

The winter weather nastiness 

struck at our January board meeting 

and we had to cancel it due to lack of 

quorum. This means that we will be 

appointing the new vice-president and 

board member at the February meet-

ing. 

Important By-Laws Vote 

The general meeting on February 

8 will have an important vote on the 

new proposed by-laws for our associa-

tion. The by-laws committee, consist-

ing of Charles Grace, Bill Gerling, and 

Art Nenadal, have put in many hours 

to bring our by-laws up to date, con-

forming to Robert’s Rules of Order. 

They have also streamlined voting 

procedures and have incorporated ab-

sentee voting. The proposed by-laws 

will be adopted with a majority vote.  

Note that we currently have no 

proxy nor absentee voting procedures. 

Therefore, if you wish to vote on this 

adoption, you must be at the February 

meeting.  

Electronic CAA? 

During the January general meet-

ing we discussed updating our pres-

ence on the World Wide Web. Cur-

rently Dawn Jenkins is hosting a page 

of information for us at her site. Also 

there is CAA information inside 

America Online and an information 

site inside Cleveland Live at Commu-

nity.Cleveland.com/cc/CAA.  

It appears that there is some inter-

est among members to update the in-

formation presented to the public and 

keep it alive and functioning.  

The main purpose of a web site is 

to present information so that it at-

tracts interested people to our club. 

Other uses of the Internet would in-

clude improved correspondence be-

tween members, possible discussion 

groups or e-mail observing alerts and 

inquiries.  

We decided to bring paper copies 

of sites which are appealing to the 

members and have them on display at 

the February meeting. This will give 

us the opportunity to build a consensus 

of our future direction in this area. If 

you chance upon any appealing web 

sites, please print them on paper and 

bring them to the February meeting. 

Free Internet Access 

Are you connected? If not here’s a 

couple of ways you can get onto the 

Internet without paying a dime.  

For the first method you don’t 

even need to own a computer! Simply 

visit your local branch of the library 

and ask about public Internet termi-

nals. Most branches have a couple of 

computers already connected to the 

Internet and available for use. Using 

these computers you can surf the In-

ternet as you desire. You can also set 

yourself up with an e-mail account at 

Yahoo or Excite or any of the other 

dozen free e-mail providers.  

If you already have an IBM com-

patible which is not too old (486 CPU 

or newer), you can sign up with 

Juno.com and get free e-mail and a 

free dial in connection in the Cleve-

land and Akron areas. Juno has about 

a thousand access phone ports around 

the United States.  

Juno displays advertising on your 

computer as you use their service. 

That’s how they can offer the basic 

service for free. The basic service 

gives you free e-mail, but no file at-

tachments. This means you can’t re-

ceive a picture from someone else. 

Juno Gold for $2.95 per month adds 

file attachments to the basic service. 

Juno Web gives you full access to the 
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Internet and its World Wide Web for 

$19.95 per month. 

Free World Wide Web access can 

be had at Netzero.com! While there is 

no charge for usage, you do have to 

view their adds. Net Zero adds a float-

ing frame which displays a small ad. 

You can move this frame around the 

screen, but you can’t get rid of it. But 

then its free. 

Freewwweb.com is the third com-

pany offering free access. No, I didn’t 

stutter. They have an initiation fee, 

however. You must purchase their 

software for $120, register it and then 

install it. After that there is no monthly 

fee. They don’t mention advertising, 

but I imagine they also have ads such 

as the other companies. At the mini-

mum they’ll be selling their customer 

addresses to prospective advertisers. 

Floating ads or junk mail, take your 

pick. 

Finally, to get signed up with any 

of these companies you’ll need to visit 

the library and download some soft-

ware to be installed on your computer 

or ask a kind, knowledgeable, well-

connected friend for some help.  

All three of the above companies 

have local phone lines in the Cleve-

land and Akron areas. Sorry, none of 

them has a Lorain or Elyria line. 

Deep Space 1 Performing 

Flawlessly 

NASA press release 

January 12, 1999 

During the past three weeks, Deep 

Space 1 has exercised its autonomous 

navigation system, an advanced sci-

ence instrument that studies space 

plasma and a radio system that trans-

mits at an unusually high frequency. In 

addition, the spacecraft has continued 

to use its ion propulsion system and 

advanced solar array.   

The operations team turned the 

ion propulsion system off December 

18 to turn the spacecraft's helm over to 

the autonomous navigation system, 

known as AutoNav. This system, one 

of the 12 technologies that Deep Space 

1 is validating, is designed to find the 

spacecraft's location in the solar sys-

tem by taking images of known aster-

oids and comparing their positions to 

background stars. Because the 

autonomous navigation system knows 

where the asteroids are and where the 

more distant stars are, it can determine 

where it is in the solar system when 

the picture is taken.   

AutoNav transitioned into space-

craft control by directing the ion pro-

pulsion system to pressurize its xenon 

tanks for thrusting, commanding the 

spacecraft's attitude control system to 

turn the spacecraft to thrust in the di-

rection that AutoNav desired and, fi-

nally, starting the thruster.  

AutoNav determines how much 

power to devote to the ion propulsion 

system, which uses electricity to ionize 

and accelerate xenon. To do this, 

AutoNav has knowledge of how much 

power the advanced solar arrays can 

produce and how much power the 

spacecraft consumes apart from the 

ion propulsion system. The spacecraft 

will consume more 

power as it ventures 

farther from the Sun 

because it will need 

to operate its heaters 

more.  

When the ion 

propulsion system is 

thrusting, AutoNav 

updates both the 

direction and the 

throttle level for the 

thrusting every 12 

hours in order to 

follow the flight 

profile stored on 

board. So far the 

AutoNav system has 

operated flawlessly.  

On December 

21, thrusting was 

suspended for a few 

hours, during which 

AutoNav com-

manded the space-

craft to turn to point its camera at as-

teroids and stars and take images of 

them. The images taken are allowing 

AutoNav's designers to improve on-

board computer routines for process-

ing such pictures. Previously, all they 

had was pre-launch predictions of the 

camera's performance; now, with ac-

tual images, the routines can be up-

dated. The successful demonstrations 

of AutoNav's control over the ion pro-

pulsion and attitude control systems 

and the camera are another step in 

transferring many of the responsibili-

ties normally fulfilled by human con-

trollers to intelligent spacecraft of the 

future.  

A skeleton team monitored the 

spacecraft over the holidays, with the 

ion propulsion system powered on.  

On Tuesday, January 5, AutoNav 

turned off the ion engine, completing 

the first thrust segment of the Deep 

Space 1 mission. During that period, 

the engine accumulated over 850 op-

erating hours and experienced 59 re-

cycles, which are momentary auto-

matic interruptions, or shutoffs, of the 

system, primarily for the system to 

protect itself from damage due to drift-

ing particulates. By contrast, in the 

first 850 hours of ground testing of the 
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flight-spare ion thruster ion engine, 

approximately 240 recycles were ex-

perienced. The lower number of recy-

cles in flight is an indication that in-

space operation of an ion thruster is 

more benign than operation in a vac-

uum chamber. During the entire thrust-

ing period, the power processor and 

the xenon propellant storage/control 

systems have worked just as designed.  

On Wednesday, January 6, the 

Plasma Experiment for Planetary Ex-

ploration (PEPE) was turned back on, 

and new software for the advanced 

science instrument was tested. On Fri-

day, January 8, it was turned to its 

highest data rate so that it and a 

plasma instrument on the Saturn-

bound Cassini spacecraft could make 

simultaneous observations of the solar 

wind. Those observations continued 

over the weekend.  

On Thursday, January 7, AutoNav 

again commanded the spacecraft to 

turn to point its camera at asteroids 

and stars and take images of them.  

On Sunday night, January 10, 

Deep Space 1 participated with the 

Deep Space Network in a telecommu-

nications experiment. Deep Space 1 

transmitted to the Deep Space Net-

work complex at Goldstone, Califor-

nia, using a very small, lightweight 

amplifier made by Lockheed-Martin 

for radio signals at a frequency about 

four times higher than the current 

standard frequency used for deep-

space missions. This frequency band, 

called Ka-band, offers the possibility 

of sending more information with less 

power, important for future small but 

capable spacecraft. These tests are 

helping the Deep Space Network de-

velop the capability to receive Ka-

band routinely for future spacecraft.  

Deep Space 1 is almost 45 times 

as far away as the Moon now. At this 

distance of more than 17 million kilo-

meters (more than 10 million miles), 

radio signals sent from Earth take 

nearly one minute to reach the space-

craft.  

Planet Discovered With 

Microlensing 

If you caught a brief story about a 

discovered earth-like planet and won-

dered what the general news was de-

scribing, here’s the press release. I 

heard it reported as a planet on the far 

side of the galaxy that was possibly 

supporting life! Talk about mixing up 

the details!  

These results were announced at 

the January meeting of the American 

Astronomical Society. 

 

University of Notre Dame  

Physics Department  

FOR RELEASE: 9:20 AM CST, Janu-

ary 9, 1999  

Phone: (219) 631-8297,8298  

E-mail: gman@bustard.phys.nd.edu  

January 8, 1999  

ASTRONOMERS OBSERVE DIS-

TANT SOLAR SYSTEM WITH 

POSSIBLE NEPTUNE-LIKE 

PLANET  

AUSTIN, Texas - Two interna-

tional teams of astronomers from the 

United States, Australia, Japan, and 

New Zealand have reported the first 

observational result on extra-solar 

planets from a technique known as 

gravitational microlensing. They have 

made use of the chance alignment of 

two stars in the inner disk of our Gal-

axy to probe the vicinity of the closer, 

"lens" star for planets. A slight varia-

tion in the brightness of the lensing 

event is seen, which may be caused by 

a planet with a mass between that of 

the Earth and Neptune at a distance of 

about 2 astronomical units (AU).  

In addition, the results rule out the 

possibility that this star has a planet 

with a mass of 0.03% or more of the 

lens star's mass. Such a planet cannot 

exist with a star-planet separation of 

about 1–4 AU without causing addi-

tional variations in the brightness of 

the lensing event that are not seen in 

the data. These results were reported 

by Drs. Sun Hong Rhie and David 

Bennett of the University of Notre 

Dame at the meeting of the American 

Astronomical Society here. "This 

event shows that the microlensing 

technique is able put meaningful con-

straints on planets of Neptune's mass, 

but our goal is to have sensitivity to 

planets with masses as low as an Earth 

mass," says Bennett. Rhie continues, 

"The microlensing technique is the 

only ground based planet search tech-

nique that has been shown to be sensi-

tive to earths."  

The observations were carried out 

by the MPS Collaboration on the 1.9m 

(74") telescope at the Mt. Stromlo 

Observatory near Canberra, Australia 

and by the MOA Collaboration on the 

0.6m telescope at the Mt. John Obser-

vatory in New Zealand. Drs. Rhie and 

Bennett are members of the Mi-

crolensing Planet Search (MPS) col-

laboration, and the work was by MPS 

in together with the Microlensing Ob-

servations in Astrophysics (MOA) 

collaboration. MPS is a group of 

American and Australian astronomers, 

while MOA is a group of astronomers 

from New Zealand and Japan.  

The slight change in brightness 

that is observed is consistent with the 

signal expected for a planet with a 

mass fraction of 0.002% and  0.01% 

of the star's mass. The uncertainty is 

caused by the fact that the observed 

brightness variation is not a great deal 

larger than the measurement uncertain-

ties, and because of this, the possible 

planetary detection is not considered 

to be a definitive discovery. The lens 

star has not been directly identified, 

but it is likely to be less massive than 

the Sun. It is probably between 20% 

and 60% of a solar mass, and this 

would put the mass of the possible 

planet at between an Earth mass and a 

Neptune mass.  

The event was discovered by the  

MACHO Collaboration and an-

nounced via email and the world wide 

web as MACHO-98-BLG-35 (i.e. the 

35th microlensing event discovered by 

MACHO toward the Galactic Bulge in 

1998). This event reached a maximum 

magnification factor of about 80 which 

is about the highest magnification ever 

observed in a gravitational microlens-

ing event. The sensitivity of microlens-

ing to the presence of planets is sub-

stantially larger for high magnification 

events like MACHO-98-BLG-35 than 

it is for events of more modest magni-
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fication. This result from the MPS and 

MOA collaborations represents the 

tightest observational constraint to 

date on extra-solar planets at separa-

tions of 1-4 AU. 

The gravitational microlensing 

planet search technique differs from 

other planet search techniques in that it 

is most sensitive to planets at a separa-

tion of 1-5 AU from their star. Extra-

solar planet searches using the radial 

velocity technique are sensitive to 

planets at these separations, but they 

are not sensitive to planets below 

about 0.1% of the stellar mass due to 

the intrinsic velocity variations of stel-

lar atmospheres. In contrast, the mi-

crolensing technique is sensitive to 

planets down to much lower masses. 

For example, the MPS and MOA data 

can rule out a planet with a mass of 

0.01% of the star's mass for most of 

the area between 1.5 and 3 AU separa-

tion from the star. Even greater sensi-

tivity can be expected in the future as 

more and larger telescopes join the 

MPS collaboration.  

The observation of a planetary 

signal in a gravitational microlensing 

event requires frequent and sensitive 

observations of microlensing events in 

progress, so it is advantageous to carry 

out these observations from moder-

ately large (1.5-2 m. diameter) tele-

scopes on each of the temperate 

Southern Hemisphere continents. The 

result reported here is based on obser-

vations taken from Australia and New 

Zealand. Greater sensitivity and a pos-

sible confirmation of the tentative low 

mass planet detection could have been 

achieved if this event had been ob-

served from South Africa. The MPS 

Project plans to expand to include 

observations from both South Africa 

and Chile in the near future, so future 

events may be observed with substan-

tially better sensitivity. With a global 

network of 2m class telescopes, it is 

possible to mount an observing cam-

paign that will be sensitive to planets 

with masses as small as an Earth mass. 

The figure shown below shows an 

example light curve for an Earth mass 

planet orbiting a star of 0.3 solar 

masses.  

Gravitational microlensing events 

occur when a faint or dark star passes 

very close to the line of sight to a more 

distant, brighter star. The light rays 

from the brighter star are bent by the 

gravitational field of the closer, fainter 

star resulting in an observable magni-

fication of the more distant, brighter 

star. This is a gravitational lensing 

effect, but separation of the multiple 

images of the lensed star is too small 

to observe. This is the feature that dis-

tinguishes microlensing from gravita-

tional lensing on extra-galactic scales.  

The members of the MPS collabo-

ration are Andrew Becker, David Ben-

nett, Chris Fragile, Bradley Johnson, 

Bruce Peterson, Jason Quinn, and Sun 

Hong Rhie. Participating institutions 

include the University of Notre Dame, 

the University of Washington, the Mt. 

Stromlo and Siding Springs Observa-

tory, and the University of Minnesota.  

The MPS collaboration is funded 

by the National Science Foundation, 

NASA's Origins Program, and by a 

Research Innovation Award from the 

Research Corporation.  

The members of the MOA col-

laboration are F. Abe, Ian Bond, B.S. 

Carter, R.J. Dodd, J.B. Hearnshaw, M. 

Honda, J. Jugaku, S. Kabe, P.M. Kil-

martin, B.S. Koribalski, K. Masuda, 

Y. Matsubara, Y. Muraki, T. Naka-

mura, G.R. Nankivell, S. Noda, N.J. 

Rattenbury, M. Reid, N.J. Rumsey, 

To. Saito, H. Sato, S. Sato, M. Se-

kiguchi, D.J. Sullivan, T. Sumi, Y. 

Watase, T. Yanagisawa, P.C.M. Yock 

and M Yoshizawa. The institutions 

participating in the MOA project are: 

Nagoya University, the University of 

Auckland, the University of Canter-

bury, the Carter National Observatory, 

the University of Tokyo, the Research 

Institute of Civilization, the KEK 

Laboratory, Kyoto University, Victo-

ria University, the Tokyo Metropolitan 

College of Aeronautics, and the Na-

tional Astronomical Observatory of 

Japan.  

 
This figure shows the light curve expected for a planet of 1 Earth mass orbit-

ing a star of 0.3 solar masses at a separation of about 2 astronomical units. 

The star must be at a favorable location in its orbit for such a strong signal to 

be observed, however. 
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