
This year’s club summer pic-

nic will be held at Bay 

Beach, in Green Bay.  We’ve 

rented shelter #1, which is 

the right side (south side) of 

the large shelter to 

the east of the main 

pavilion.  The festivi-

ties will start around 

3:00pm and we will 

eat around 5:00pm. 

We will be observing 

that evening if the skies are 

clear. 

You should bring food for 

the grill and something to 

share.  The leftover snacks 

and munchies go with us to 

the observing site for mid-

night snacking!  The club will 

provide paper plates, nap-

kins, utensils, condiments and 

garbage bags. 

The shelter is near a 

playground, volleyball 

court and the pavilion.  

The park is open so 

people can come early 

and enjoy the rides!  If you 

have any questions, email 

picnic coordinator Amy Han-

non-Drew at: mom-

ran2@yahoo.com.   

Please join us for the June 

monthly meeting.  This 

month’s talk will be pre-

sented by Steve Mofle.  Dur-

ing the summer months, most 

of the outer planets will be 

visible.  Steve will be giving 

a timely presentation on how 

to observe these titans of our 

solar system.   

The meeting will be held 

from 7:00pm until 9:00pm, 

June 11th at the Neville Pub-

lic Museum.  Hope you can 

join us!   
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Picnic at the Beach 
By Amy Hannon-Drew 

Board Meeting 

Member Society 

Road Trip to the Adler Planetarium 
The club is looking at organizing a field trip to the Adler Planetarium in Chicago.  

Dates under consideration are October 11th and October 18th.  We are considering 

renting a bus but need to gauge the club’s interest to see if it would be cost effective.  

If you would be interested in joining us or have any questions, please contact Julie 

Mofle at juliemofle@sbcglobal.net.   

Shelter 1 

The next NPMAS board 

meeting will be held on June 

25th at 7:00pm at Gerry 

Kocken’s office at 1519 

Grant Street, DePere, WI  

54115.  All club members 

are welcome to attend.   

June Meeting 



ally spotting these very dim satellites 

seem to be (1) planning to view them 

when they are as far away from their 

parent planet as possible allowing me 

to get them outside the glare from the 

planet, (2) good observ-

ing conditions (whatever 

that means), (3) getting 

the planet outside the 

field of view, again to 

minimize glare, (4) tele-

scope size, and (5) hav-

ing the moon near some-

thing you can easily lo-

cate to get you in the 

correct approximate 

neighborhood.  At magnitudes this dim, 

the object is almost certainly going to 

be an averted vision object or at best 

only visible directly for brief moments, 

so you must know just exactly where to 

look. 

There are numerous methods available 

in the planning process.  I’m using the 

interactive JavaScript programs at the 

Sky & Telescope website, data from 

the observing handbook, Tony’s Guide 

program, and the book Astronomical 

Calendar 2008.  This book has the 

typical corkscrew graphs you see in 

both Astronomy and Sky and Tele-

scope for Saturn’s moons, but they 

graph 8 Saturn moons instead of the 

usual 5.  They also have a picture of 

the moon’s orbits with tick marks indi-

cating the dates of their specific posi-

tions along the path of the 

orbit when the planet is near 

opposition.  With this infor-

mation and the days it takes 

a moon to complete one or-

bit (information out of the 

observing handbook), I can 

make a fairly accurate esti-

mate of a moon’s position for 

any day of the year. 

So much for the boring planning part; 

let’s get to the good part, getting 

lucky and actually finding it.  I had 

calculated that the first part of May, 

especially around May 12th, would be 

a good time to try as Hyperion would 

be moving away from Saturn toward 

its furthest distance from the planet 

and our moon would not be interfering 

with the viewing conditions.  Last 

weekend on Saturday May 3rd, the 

weather cleared earlier then ex-

pected, and Tony, Kevin and I decided 

to get together at Tony’s observatory 

(Continued on page 3) 

You may remember reading an article 

a few months ago (The Eyepiece, Janu-

ary 2008) during the last Mars oppo-

sition, about my (and Tony Kroes) at-

tempts to find the two small moons of 

Mars.  We were unsuccessful in finding 

them due to a number of circumstances 

not coming together correctly.  Our 

next try will now be delayed until the 

next Mars opposition in 2010.  Despite 

missing these two elusive targets, my 

personal project of finding as many 

solar system moons as possible contin-

ues forward.  Since the last article, I 

have found one additional Uranian 

moon, Titania, and one Neptunian 

moon, Triton.  This brings my total to 

15, but I am unfortunately rapidly 

running out of viable candidates to 

add to the list. 

My most recent attempts have been to 

try and find Saturn’s eighth dimmest 

satellite, Hyperion, at an extremely 

dim 14.2 magnitude (the observing 

handbook gives it a dimmer yet 14.4).  

Yes, it’s a third to a half a magnitude 

dimmer than Pluto!  Up until this week-

end I have had no luck at all. 

From my past efforts I have learned 

that the most important factors to visu-
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My Solar System Moon Project Continued 
By Dick Francini 

The Eyepiece 

June 2008 

1-8 Texas Star Party 

3 New Moon 

5-8 Wisconsin Observer's Weekend (WOW) 

18 Full Moon 

20 Pluto is at Opposition 

20 Summer Solstice 

22 Double Shadow Transit on Jupiter 

July 2008 

1 Mars is less than 1° from Regulus with Saturn 

another 5° away. 

1 Mercury is at Greatest Western Elongation 

2 New Moon 

4 Earth is at Aphelion 

9 Jupiter is at Opposition 

18 Full Moon 

Eye in the Sky 
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for some observing.  The conditions 

were fairly good with transparency at 

about the 5.6 and seeing quite good 

at maybe a 3.5 to 4 on a 5 point 

scale (5 being excellent).  I was think-

ing we were still too early to try for 

Hyperion, but what the heck let’s give 

it a try.  Tony pulled up the moon posi-

tions on his guide program, and we 

were lucky enough to have Hyperion 

quite near another much brighter 

moon, Iapetus.  There were also two 

14th mag stars which formed a small 

triangle with Iapetus.  Hyperion was 

lying just east of the eastern most star 

of the triangle; we now know its EX-

ACT location (see image to right).   

I started at very high power (440X) in 

order to get Saturn out of the field of 

view, but this turned out to be too 

much power for the conditions.  At 

260X the star points were much 

sharper and I was still able to get Sat-

urn out of the field.  Much to my sur-

prise, using averted vision and waiting 

until my eyes were fully dark 

adapted, the star and the moon both 

popped into view exactly where the 

Guide program predicted.  I watched 

for a few minutes and they continued 

popping in and out.  I was both sur-

prised and amazed that this was so 

easy after all my prior futile efforts.  I 

had both Tony and Kevin confirm I was 

not seeing things with my “averted 

imagination”.  They also had no prob-

lem seeing Hyperion with direct vision 

part of the time and with AV all the 

time.  My total just increased to 16! 

I want to emphasize with an example 

just how important it is to view these 

dim moons when they are as far from 

the planet as possible.  On the same 

night, Enceledus at a much brighter 

11.8 magnitude, was virtually impossi-

ble to see as it was very near the rings 

on the east side of the planet; how-

ever much dimmer 14.2 magnitude 

Hyperion was visible further away 

from the planet.  An hour and a half 

later Enceledus had moved slightly 

(Continued from page 2) further east from the planet and its 

intense glare and then wasn’t difficult 

to see at all. 

The more I do of this dim moon project 

the more I’m convinced that really 

good seeing is the key to favorable 

conditions and success.  The transpar-

ency needs to be decent, but all my 

successes have been when seeing was 

very good, and a few of my failures 

were when transparency was really 

excellent (in the 6.2 to 6.3 area).  I 

would have expected that great trans-

parency would have been the more 

important of the two ingredients. 

I’m going to try to find one more Ura-

nian moon this summer with my oc-

culting eyepiece (which I explained in 

my last article), and then those super 

difficult Martian moons again in 2010 

(but we will probably need a larger 

scope for these).  I will then have ex-

hausted all the moon targets I have 

any shot of seeing in a 16” scope. 

This project started at Northwoods a 

few years ago when we were all 

amazed to be seeing Uranus naked 

eye.  I pointed my scope toward it and 

saw a few very close in dim points of 

light.  Tony called up a map of Uranus’ 

moons on his Guide program, and one 

turned out to be the furthest moon, 

Oberion. 

My results have far exceeded the ex-

pectations I had when I first started 

this project, and it’s been fun as well.  

It’s a nice change from all the faint 

fuzzies in the Herschel 2 program.   

Since writing this article I may have 

found another potential target.  I was 

looking in the Observing Handbook and 

noticed a moon of Jupiter named Hi-

malia which is 14.6 magnitude, and its 

orbit carries it well away from the 

planet where it might be visible.  It gets 

about 6 times further from Jupiter then 

the furthest of the four large moons, 

Callisto.  I am concerned that Jupiter 

maybe too low in the sky this summer to 

see something this dim (due to poorer 

seeing as you get down toward the ho-

rizon).  Jupiter is in Sagittarius this sum-

mer.  I will report back on my efforts. 
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Share you Experiences/Expertise with the Club 
Hello club.  Don’t forget that I am always looking for articles to include in the 

newsletter.  Articles can be about anything astronomy/club related.  Have 

you had any interesting observing sessions?  Share what 

you found.  If you bought a new scope, eyepiece or other 

equipment, send in a product review.  If you’ve taken any 

cool pictures, send those in too.  Do you have any old 

equipment laying around that you would like to sell.  I can 

include a for sale ad.  I would be happy to publish any-

thing you would like to share.  Thank you to those that 

have already contributed. 

My email address is bchopp@new.rr.com.  If you would like to mail the arti-

cles to me, my address is 2832 Friendly Circle, Green Bay, WI 54313.   
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How much does Jupiter weigh?  This is 

a question that can be answered eas-

ily enough by looking up Jupiter in an 

encyclopedia or on the internet.  But 

interestingly enough, you can also an-

swer this question yourself by observ-

ing Jupiter and its moons and using a 

little math.  Awhile back I thought it 

might be fun to try to calculate Jupi-

ter’s mass myself and surprisingly, I 

came relatively close to the accepted 

value.  I had fun doing it so I thought I 

would share the experiment with you. 

Theory 

First, a little science.  Johannas Kepler 

was a 17th century astronomer that 

made many discoveries in regards to 

planetary motion.  One of his laws, 

Kepler’s 3rd Law of Motion, states that 

when you have two objects with one 

object being much more massive than 

the other, there is a relationship be-

tween the distance and speed of the 

lighter object’s orbit and the mass of 

the heavier object.  In this case, the 

more massive object is Jupiter and the 

lighter object is one of its moons.  If 

you measure how long it takes for a 

moon to complete an orbit, or its or-

bital period, as well as how far away 

it orbits, or the orbital radius, you can 

calculate Jupiter’s mass.  Here is Ke-

pler’s 3rd Law: 

M = (4 π2 r3) / (G P2) 

Where M is the mass of the heavier 

object, P is the orbital period, r is the 

orbital radius, π is pi (3.1415...) and 

G is the gravitational constant 

(6.673x10-11m3/kg s2). 

Making the Observations and Re-

cording the Data 

The first step to weighing Jupiter was 

to take measurements of the positions 

of its moons.  I needed to record the 

position of the moons relative to Jupi-

ter (i.e. the distance from Jupiter) and 

the time the observation was taken 

over the course of several successive 

nights.  I chose to track the orbits of 

Ganymede and Callisto.  I chose these 

moons because they orbit far enough 

from Jupiter so that they don’t move 

too drastically from night to night.  It is 

easier to follow their movement if they 

don’t move too much between obser-

vations. 

I used my 4.5” Meade Star Blast to 

make the observations.  The scope is 

light weight and easy to set up.  That 

was important because I needed to 

make observations on as many nights 

as possible over the course of a few 

weeks so being able to setup and tear 

down quickly was nice.  I only used 

about 15X-30X power.  I wanted 

enough power to resolve Jupiter into a 

disk but not so much that I couldn’t get 

Jupiter and the four moons in the same 

field of view. 

I basically “eyeballed” the measure-

ments and recorded how many Jupiter 

diameters each moon appeared to be 

from Jupiter and whether they were to 

the East or West of the planet (figure 

1).  I recorded 

the position of 

all four moons 

and then 

sorted out which moon was which, Io, 

Europa, Ganymede or Callisto,  using 

the charts in Sky & Telescope. 

After making the observation, I re-

corded the measurements in an Excel 

spreadsheet (figure 2).  I recorded the 

time the observation was taken and 

the distance Ganymede and Callisto 

were from Jupiter.  I then plotted this 

information on a graph (figure 3).  

After a couple of weeks, a clear trend 

was appearing in the data for each 

moon.  I continued to take measure-

ments until each moon had made a 

couple of complete orbits.  It took 

about four weeks of observations for 

them to complete a few orbits. 

 

(Continued on page 5) 

Weighing in on Jupiter 
By Brian Chopp 

Figure 2: Experimental Data.  The positions of the Ganymede and Callisto were negative or positive 
depending on whether they were to the left or right of Jupiter with North being up. 

Figure 1: Jupiter and its moons through a telescope along with a recording of the observation. 
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Analyzing the Data 

Once I had data through a couple of 

orbits, the next step was to do the 

analysis.  I had to determine each 

moon’s two orbital properties; the pe-

riod (how long it took to make one 

complete orbit) and orbital radius (the 

maximum distance from Jupiter).  I did 

this by fitting a sine wave to the data 

(figure 4).  I adjusted the amplitude 

and period of the sine wave until it 

seemed to fit the data well.  There 

may be more rigorous ways to do this 

but it worked well enough for me.  The 

amplitude of the sine wave (its height) 

corresponded to the radius of the orbit 

and the period of the sine wave 

(distance between peeks) corre-

sponded to the period of the orbit.   

The orbital radius must be in meters 

and the period in seconds when used 

in the Kepler’s equation so I had to do 

some conversions.  Jupiter’s diameter is 

71,492,000m and there are 86,400 s 

in a day.   

Once the period and radius of each 

moon’s orbit was known, I simply en-

tered the numbers into the equation to 

calculate Jupiter’s mass. 

Results 

Overall, my results were pretty good.  

My period measurements were very 

close, both within less than 0.5% of the 

actual values.  However, my orbital 

radii were further off, especially for 

Callisto.  A large part of this was due 

to the fact that I just eyeballed the 

distance.  I tended to under estimate 

Callisto’s distance from Jupiter when it 

was at its greatest elongation.  Since 

Ganymede’s orbital radius is only 

about half of Callisto’s, my measure-

ments were more accurate.  This ended 

up giving me a good measurement of 

Jupiter’s mass with the data from 

Ganymede.  I calculated 1.75 x 1027 

kg.  This was within about 7% of the 

accepted value of 1.898 x 1027 kg.  

However, my results using Callisto’s 

(Continued from page 4) 

data was not as good.  I 

calculated 1.22 x 1027 

kg which was off by 

about 35%.  Again, this 

was due to the less accu-

rate orbital radius meas-

urement. 

Conclusion 

Overall, it was a fun 

experiment.  I would like 

to try it again using a 

more accurate way to 

measure the moons’ dis-

tances from Jupiter.  Perhaps by tak-

ing photos I could do a better job.  I 

would also like to try it with Saturn 

and its moons and see how close I can 

come to Saturn’s mass.   

I’d be happy to share my spreadsheet 

with anyone else interested in giving 

this a try.  The spreadsheet does most 

of the work for you once you enter 

your observations.  It would be inter-

esting to see how close others can 

come.   

Figure 3: Here is a sample of the data points plotted on a graph.  They were taken over the course 
of a month.  Over this time period, Ganymede made about four orbits and Callisto made about 
two. 

Figure 4:  Both sets of data points are fitted with a sine wave.  The period of each sine wave corre-
spond to the moon’s orbital period and the amplitude or height correspond to the orbital radius. 

Period 

Radius 



The May meeting took 

place on Wednesday, 

May 14th at the Neville 

Public Museum.  There 

was a nice crowd of 

about 30 people, includ-

ing two visitors and two 

new members.  The meet-

ing started at 7:00pm 

and was chaired by club 

president Gerry Kocken.   

A recap of prior public 

outreach events included: 

Public Observing at the 

Wildlife Sanctuary.  Steve 

gave a summary of the 

day.  It was held in conjunction with the 

Sanctuary's Spring Wings celebration.  

We had a good turnout during the 

day.  People enjoyed the Solar Sys-

tem Walk.  Unfortunately the clouds 

rolled in as the day went on which 

cause public observing to be canceled.  

ended with a clouded out observing 

session.  We just can’t control the 

weather!  There were two other events 

that had more luck.  Katrina helped 

out at an Astronomy day and Tony 

took part in an observing event for 

Cub Scouts!   

Cedar Drive Observatory was busy 

with a few club members working on 

observing programs.  The Tuesday 

evening telescope making group con-

tinues to progress.  Some club mem-

bers are grinding mirrors while others 

are refurbishing old scopes.   

Upcoming events were then discussed.  

There are about 14 club members 

going to WOW at Hartmann Creek 

State Park on the weekend of June 5 

through the 8th.  The WOW attendees 

occupy all the group sites, which makes 

for a fun evening of observing!  Also in 

June is the annual club picnic.  This 

year’s picnic is at Bay Beach on June 

28th!  There will be lots of food and 

fun so bring the family!   

Steve Mofle gave a 

summary of upcoming 

interesting observing 

opportunities.  They 

include Saturn and Jupi-

ter in retrograde, a 

small full Moon, Mars in 

the Beehive, Jupiter 

with no moons visible, 

both the Moon and 

Mars in the Beehive 

cluster, and Mars ap-

proaching Saturn and 

Regulus!  Lots of great 

photo ops, so get out 

the cameras!  

Tony took care of the deep sky object 

of the month.  We will all be looking 

for the edge on spiral galaxy NGC 

4565! 

Duane Clausen was our speaker for 

the evening.  Duane gave a beautiful 

presentation of aurora photos.  Thank 

you Duane!   

Our next meeting will be on June 11th.  

The presentation for the night will be 

on observing the outer solar system 

given by club member Steve Mofle.  

See you all there!   
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May Meeting Minutes 
By Amy Hannon-Drew 

The Eyepiece 

Amy Hannon-Drew (left) receives her Messier Marathon award for finding 15 objects.  
Duane Clausen (right) shared his spectacular aurora and wildlife photos.  Photos by 

Peg Zenko. 

Phoenix has Landed 
By Brian Chopp 

Phoenix, NASA’s latest Mars lander, 

successfully touched down in the north-

ern polar region of Mars on May 25th 

after a 422 million mile, 10 month 

journey.  During its 90 day primary 

mission, Phoenix will use its robotic 

arms to dig into the permafrost and 

search for the chemical building blocks 

of life.  Phoenix joins several other 

robotic explorers currently helping us 

learn more about the red planet.   

Left is a view of Mars’s North pole while right shows a polygonal pattern in the ground similar to icy 
ground in the arctic regions of Earth.  Image credits: NASA/JPL-Calech/University of Arizona 



NPMAS members have access to two observing sites located on 

private land and belonging to members of our club. 

Crivitz Observing 

This is the private residence of Dave 

Jorgenson and Carol Eggleston.  Located in 

the north woods of Wisconsin on 100 acres 

of land, this site offers some of the darkest 

skies around.  The field is equipped with 

electricity and the far cabin is available for 

use.  Please call ahead to make arrange-

ments. 

Dave Jorgenson and Carol Eggleston 

Home—715-757-3296 

Cedar Drive Observing 

This is the private residence of Tony and Tara Kroes, located 

Southwest of Pulaski on 10 acres of land.  Members are welcome 

anytime but please call ahead to make arrangements.   

Tony Kroes Home—920-822-4959. 

NPMAS OBSERVING SITES 
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NPMAS members are welcome to use, free of charge, for 

a one month period, one of the three club telescopes 

available.  Please contact Gerry 

Kocken at 920-676-6363 or at 

gerryk@kockenwi.com to make 

arrangements.  The three 

telescope available are: 

 10 inch Dobsonian 

Telescope 

 8 inch Triple Axis Newtonian Telescope 

 13 inch f/4.5 Dobsonian Telescope 

LOANER TELESCOPES 

Club Library 

NPMAS has a collection of astronomy related books 

and videos covering a wide variety 

of topics including observing, the 

solar system, stars and more.  Items 

can be checked out at monthly club 

meeting or by contacting Tom Cash-

man at 920-432-2261.  


