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Coordinator:
Welcome and thank you for standing by. At this time all participants are on a listen-only mode until the question and answer session of today's conference.


At that time you may press Star 1 if you'd like to ask a question. Today's conference is being recorded. If you have any objections you may disconnect at this time.


I would now like to turn the call over to your speaker Ms. Vivian White. Ma'am you may begin.

Vivian White:
Thanks so much. Hi everyone. This is Vivian here, happy 2012. We've got a really exciting year of astronomy ahead of us.


To kick it off we’re pleased to have Chuck Bueter here with us to talk about our last chance to share a Transit of Venus with the public.


And before I introduce him though let's open up the lines in here from you all. If you just want to give your name and tell us where you're calling from we'll open up the lines now.

Vivian White:
All right let's close up those lines and get started.

All right I think everybody's closed up now. That's great. I feel like we have half of Illinois here with us. Thanks for showing up you guys. It's great to have you all with us.


I've also got Marni Berendson and Jessica Santascoy from the Night Sky Listening in. Hi guys.

Woman:
Hi.

Woman:
Hi everybody. Wonderful to hear...
Woman:
Hi everybody.

Woman:
...from everybody.

Woman:
Yes, really exciting.

Vivian White:
Marni these days is hard at work putting the finishing touches on the updated Night Sky Network Web site which we’re very excited.

We'll go live at the end of January on the 30th of this month so make sure to keep an eye out for an email about that headed your way soon.


I've seen it and think you're really going to be excited about it. I know our testers have been and now on to the telecon.

I hope you have your slides up and are ready to start with us. If not you can see them online. Just go to www.astrosociety.org/nsntelecon. That's one word, nsntelecon.


And if you have any problems along the way feel free to email us at nightskyinfo@astrosociety.org.


So Chuck we’re really glad to have you join us tonight.

Chuck Bueter:
Thank you very much.

Vivian White:
I've been hearing about you as Mr. Venus Transit since the last one occurred in 2004.

For those of you out there that haven't met Chuck yet he's an avid amateur astronomer and has developed quite a passion for Venus in the last eight or nine years.


I hear it all got started when you got a grant to build your famous Web site, thetransittovenus.org.

Planetarium professionals know Chuck for his collection of resources and videos that he created with Art Klinger. That was called the Transit to Venus Program back in 2004.


He has been the go to person for all things transit as NASA and other organizations prepare to witness the last in our lifetime event.


And so while preparing for this upcoming transit to Venus has been be monomaniacal pursuit says Chuck, I hear you really get - he’s looking forward to quaffing a transit to Venus beer after sunset on June 5 and getting back to life as normal with his wife and two kids.


Chuck we’re really excited to hear about all the resources you've created. And so let's face it, as amateur astronomers we’re going to have a lot of time to do outreach while that tiny dot makes its way across the sun. Here you are to tell us all about it.

Chuck Bueter:
Well thank you very much Vivian. I appreciate the kind introduction. And the only thing is the Web site was is just something that was done on my own time.


In 2003 there was very little online content for the Transit. And that has since changed as it’s gained some popularity with the public.

Vivian White:
Wow.

Chuck Bueter:
So if we’re ready to launch let's - you got that opening Slide 1 there, let's move beyond that and start with Number 2.


Thanks all for being aboard for this. And at the end go ahead and write questions down. At the end I really look forward to receiving them and fielding them as best we can.


So you can see the map that was color coded over Fred Espenak’s map showing the area of visibility. And all of the mainland United States being in the yellow will see the Transit get underway but it sets during sunset.


So for those of us on the eastern part of the state it's going to be starting a little bit after 6:00 pm.

And think about this in advance. That's going to be ideal media time. So we’ll - the news will start at 6 o'clock perhaps for some of us on the East Coast, 6:04 begins first contact.

And by about 6:20 later in the news program is going to be that critical second contact. So it's going to be a - it’s a great position for all of us here in the States.


Next on Slide Number 3 is showing the path of the transit of the Venus itself.

So just to be clear Venus is passing from essentially left to right on the sun. In silhouette we see it. We’re seeing the back shaded side of the Sun. It's only about 1/30 the diameter of the sun.


The sun itself is only about 1/2 a degree. So this is about an arc minute across. It's near the limit of the human eye especially if you’ve got older eyes.


That image you see right there, that sun spot was a giant sunspot that came around not too long ago, a couple weeks ago, a few weeks ago, maybe a month.


And that sunspot was visible to the naked eye if you had a pair of shades. So it's really stunning.

I was fortunate enough to see the 2004 Transit to Venus and it is truly stunning to see how perfectly circular and black Venus is as it moves across the sun.


And people are going to look at you and they're going to say oh it's just a dot. Well it is just a dot. But once you start putting in three dimensions and you realize that that distant sun back there is big enough to hold a million of these dots there, you know, Venus is the size of the Earth, it's pretty overwhelming when you put it all into perspective.


So very much looking forward to it and hopefully we’ll have some solar activity like we have when this picture was taken recently.


So next I'm going to follow the Transit of Venus timeline beginning with Slide 4. This shows you the periodic yet, you know, predictable pattern that we have for transits.


So transits will occur in pairs that are shown in the colors there. The pairs themselves are eight years apart. And then there’ll be a span of either 121-1/2 or 105-1/2 years between those two pairs.


And so we’re entering the latter blue pair there so it's going to be another 105-1/2 years until the next Transit of Venus.


Why does that happen? Slide 5 shows you a paper plate. And this is just a simple activity that you can do to explain this pattern somewhat. It's described in detail on the Web site.


Earth and Venus - the orbit of Venus is inclined to the orbit of Earth. So even though every 1.6 years they’re back in conjunction lining up usually if you just jump to the next Slide 6, here for example it shows the line from Earth to the sun usually has Venus either above or below that line.


So Venus isn't passing across that half degree Sun. It's only Slide 7 when the two planets are in conjunction at the node, at that hinge that we get a Transit of Venus.


And actually every eight years that pair will line up close to where, you know, the starting line, this hinge only not quite.


So what happened in 2004 if you're looking at this image in 2004 the two planets were just a little bit to the right of the hinge and so we saw Venus go on the bottom half of the sun.


In 2012 the pair is just a little bit to the left of the hinge. So we see Venus go across the top part of the sun.

In another eight years in 2020 Venus will have climbed up that incline enough that we’ll be looking at the sun with Venus just going over the top of the sun.


So it's a fairly straightforward activity to explain what's going on there and it is online again.


Now Slide Number 8, we’re going to begin with Jeremiah Horrocks who observed the Transit of Venus in 1639.


You know, he was a fan of Kepler. And at the last minute he realized, you know, Kepler had made a mistake. And so Horrocks did a bunch of math. You know, Kepler didn't have all information.


Horrocks starts doing some math and realizes there’s a transit coming up in a few weeks, calls a bunch of his friends.


He was lamenting in 1639 that he wanted to tell more people but he had to compete with sports. He talks about his friends didn't really care for these trifles. They preferred their hawks and their hounds.


But he did bag it. He projected an image of the sun and saw it. It was an end of a Sunday. He went racing back after his church duties which were his priority and saw the last 30 minutes before the sun went down, the transit was over to his view.


And so you can see that operate image there. It's just a little tiny dot again but he was the first to record it.


So next that's going to be our timeline we’re going to follow. On Slide 9 there's 1639. The second of that pair he did see.


Okay to the Slide 10 was with our comet, the namesake, it of Edmond Halley.

After Jeremiah Horrocks, Edmond Halley who had actually witnessed the transit of Mercury from St. Helena Island, Halley realized that we could use the trick of parallax to measure to quantify the distance to Venus.

And then, you know, by that you can get the distance to the sun and using Kepler's logs you can figure out how many miles it is from the sun to the Earth and to all the other planets.


And this is the leading question of the day, how big is our solar system? That's what was predominant.


And so he realized so if you had a Transit of Venus in which Venus is closer to us than Mercury and you get greater parallax and you had observers scattered across the globe that knew their latitude and longitude -- they had to know their location well -- if they timed - let's go to the next slide here Slide 11.

If they timed how long it takes Venus to go from the left edge of the sun to the right edge of the sun which takes a little, you know, over six hours, different observers would see different chords. You know, the time is actually unit of length and that's how he could get the parallax to Venus and thus the distance to the sun.


So it was brilliant. And he put out the call. It was like a comet. He wasn't going to see a Transit of Venus in his lifetime just like his great comet.

But he put out the call to people to go forth and try to time this thing. And by then they had the better instruments and were able to do so accurately -- very cool.


Okay Slide 12 is the next opportunity 1761, 1769 is the next pair of transits. And when it comes around expeditions are going out in force.


And next we've got, you know, ships traveling around the seas from multiple nations. It was considered one of the first cooperative efforts by nations to do a scientific experiment.


And there are - this is one of the great parts of the Transit of Venus is some of these stories. And I think that storytelling really drives science.


So check out some of the stories behind there. The upper right, that person that looks so disgruntled, (Leon P) who was thwarted twice in eight years.


But on the bottom right there is a statue of James Cook. Lieutenant Cook was given his first major command, took the HNB endeavor to Tahiti to time the Transit of Venus. And that was the first of his three major voyages of discovery.


All right well the problem in the 18th Century on Slide 4 we have a drawing of Cook and his assistant Charles Green showing the black drop effect.


On the image of the sun again Venus is just a dot it appears. But notice how it smudges. There's a little ligament between the end - edge of the sun and the edge of Venus at that critical contact, those inside contacts.


And you can simulate this much for a different reason just by pinching your thumb and your forefinger together holding, them really close to your eye and looking at a very bright source.


You can even just do it with the computer that's in front of you right now and you might be able to see that you get that ligament. And that would mess up their times.

Edmond Halley said if you time it to the second you could get one part in 500, an incredibly accurate distance.


The only problem is the black drop effect would mess them up and so some person would be off by maybe 15 seconds from the time of the person next to him because they’re misinterpreting the black drop effect.


All right we've got to blast down on Slide 15 takes us to the 19th Century, 1874 and 1882 continuing there to 15. You can see that this is now the era of photography.


And they thought maybe photography would take care of some of the sins of the observational astronomy and you wouldn't have the - such a human error involved.


But unfortunately on the photography -- and these are expeditions that were sent globally by the US Naval Observatory -- photography really didn't help the scientists all that much.


It was great for popularizing the Transit of Venus. And, you know, in all kinds of books and images and stereo viewers and things like that afterward but it didn't help out the science.


So let's jump now to the timeline with 2004 and 2012, our current pair that we’re dealing with.

And moving on and you can see Slide 18 here’s people gathered in Mishawaka, Indiana for the 2004 Transit of Venus.

Here we've got new tools available to us, you know, black polymer for those solar shades that the public can wear. But also old instruments are going to be brought out for the 2012 transit as well.


So jumping ahead you can see in the next slide it draws a crowd. It's always drawn a crowd.

Oliver Wendell Holmes wrote a poem called the Flanuer in which he talks about the sidewalk astronomer in Boston who is charging 10 cents for a peek and people are lining up.


In New York City they had people lined up. They had to have a policeman in the city park in order to maintain crowd control as they approached the telescopes.


So it was expected to be wildly popular for whatever reasons. I really can't say. We - in this image you can see in slide - where am I at here, 19. We have people that came and pitched their tents just to be there when the sun came up in the morning.


And also new technologies come to bear, the Web cast. Notice that those TV monitors are in a tent. I highly recommend that if you're going to be doing live Web casts that you have some shielding around your screen so you can see it because again, the Transit of Venus is a daytime phenomena we’re dealing with.


One of the cool things shown in Image 20 with the 2004 Transit of Venus is that we’re now in the era of satellites.


And the - you can see what’s called the Aureole, A-U-R-E-O-L-E around Venus here as it pushes out on the edge of the sun. The actual atmosphere of Venus is visible.


Now Mikhail Lomonosov, a Russian observer in 18th Century claimed to have seen this and was - has been attributed as the first person to recognize that there is an atmosphere around Venus and it was detected during a Transit of Venus.


However there's been some suggestions and actually some scholarly research, not just suggestions with this really couldn't have possible because it was probably recorded for two reasons.


One is his instruments weren’t capable of actually showing that feature, the atmosphere. And two there was an existing climate in the dialogue of the day that this should be anticipated. There should be an atmosphere and maybe it would be seen during the Transit of Venus.


So there's some dispute as to whether Lomonosov, a Russian science hero actually did see this phenomenon.


Now also with spacecraft I will mention that the trace spacecraft saw a transit of Mercury in 1999. And it experienced the black drop effect.


And so up until then, you know, it had been, black drop effect had been attributed a lot to things like atmosphere on Earth or atmosphere of Mars but, you know, Mercury doesn't have an atmosphere and the spacecraft was above the Earth's atmosphere. And so it couldn’t be, you know, have anything to do with atmosphere.


Jay Pasachoff, Glen Schneider, and (Leon Galeb) were three astronomers who realized that it was, black drop effect is now attributed to limb darkening.

You know, he knows how it gets darker as the curvature at the limb of the Sun as well as a thing called the point spread function, how any point of light tends to spread out in your instruments. And so it’s kind of a function of the quality of the telescope.

Even our telescopes today are better than what they had in the best telescopes in 18th Century.


Okay going to Slide 21 this is a diagram that was sent to me by the kind folks at the Solar Dynamics Observatory.


I was asking them if SDO was going to be able to see the transit. Because in 2004 some telescopes like the SOHO which looks at the sun only saw Venus go underneath the limb of the Sun.


But fortunately the folks at SOHO are showing that Venus is indeed going to be witnessed by this fabulous spacecraft. And I just can't wait to see the imagery that comes out of here as well as some of their education and public outreach programs.


Going to 22 is another spacecraft that I want to pay particular attention to, the Kepler spacecraft.


Kepler is currently looking at 150,000 plus stars simultaneously trying to detect the discrete but periodic drops in brightness around these distant stars which would reveal the presence of a planet or planets going around them.


So essentially on June 5 and 6 people on Earth have a front row seat to what the Kepler is trying to detect many, many light years away.


If you go to the next image it's a huge star field. Frankly it's in the summer triangle by Cygnus the Swan. That image shows where the star field of the detectors are just above the plane of the Milky Way. You want to be in the plane. IT’s just too much stuff there, too many distractions there.


But imagine you were to go atop, you know, the Chrysler building or the Sears Tower or some tall building and you look miles into the distance at 150,000 plus streetlights and you're trying to detect the presence of a gnat flying around it going in front of it. That's what the Kepler is doing.


And so it's a fabulous spacecraft that has been wildly successful. And again their education team is putting out really great resources that I really don’t - I highly recommend that you look into what they have to offer.


Kepler as well as the NASA's got a thing called Space Quest which - or I’m sorry Planet Quest. Planet Quest is dedicated to the search for XO planets, planets outside our solar system using this transit method.


All right moving on 24 here, let’s just crank through this because I want to get to the questions. That's usually the best stuff.


And we've got our timeline is showing the next opportunity to witness a Transit of Venus is going to be in December of 2117.


And even if you think you're into cryogenics and you're going to make it you're not going to see it if you're on the East Coast of the United States. You have to really be on the extreme West Coast of 2117 to see it. So our best opportunity in the States is going to be in 2125.


And again if you go back to the idea of that paper plate that we had earlier with the planets aligning at the hinges it kind of bounces back and forth from one hinge to the other.


So it goes from being a June transit to a December transit to a June transit to a December transit. So we’re fortunate at least this time around we in the Northern Hemisphere see it as a summertime event in June.


All right Slide 25 these are the details. This is going to be available on Fred Espenak’s site. Again you'll see the critical times is the first contact is where the dot is just outside and beginning to push in - into the sun.


And it takes, you know, several minutes to cross the limb of the Sun. It's a little bite missing from the sun.


Great photography opportunities, you know, there’ll be a bunch of serendipitous moments when a signal or a bird or something else will fly into your field of view.

But it’s that internal contact. That's the time if you're at a telescope where you’ll you want to record it to the second and then contribute your time and your latitude and longitude to international observing programs, in particular I’m going to mention one that’s being coordinated by Astronomers without Borders.


Again the transit takes about over 6-1/2 hours to go from edge to edge. So for us on the East Coast we’ll see it get about halfway before it sets.


You on the West Coast you’ll see a bit longer. And if you're in Alaska or Hawaii you get to experience the entire 2012 Transit of Venus.


Now moving on to 26 previously we spoke of the, you know, the hardships that were endured by the explorers that had to go around the world.


And these aren't pleasant locations they're going to. They're going to obscure islands at the extreme reaches of the earth, difficult to get to.


In the past they had to deal with, you know, poor ships and dysentery and a war that was going on and plagues that were afflicting the astronomers.


Some of them, you know, one of them Schaap I think, he lost everyone but one person, again Schaap himself inclusive. Everybody but one person survived. And one person made it back to his homeland to turn in his fabulous results.


But here what we had instead of people going around the world and exploring we’re introducing a phone app for the Transit of Venus.

So you'll be at your telescope, you'll see that internal contact, you'll hit a button on your phone app and it will record the time and send your time and your GPS location to a database.


And perhaps with our modern technology and many more data points we’ll be able to fare well as far as how accurate a number, a value we can come up with for the astronomical unit.


So that's being prepared in great part by Steven Van Roode who’s Web site I’ll refer to shortly.


We’re testing the phone app right now. The iPhone version is nearing completion and next we’ll be working on the development of the Droid.


And if we have funding for anybody who's out there, right now it's a fairly basic design but imagine this. We've got over half a million computer apps out there and there are zero for the Transit of Venus.


So if anybody's looking for to be well positioned in the advertising, my little plug there, or even if your club just wants to donate $20 to the phone app so we can enhance it a little bit I’m sure that would be much appreciated.


All right Slide 27 is rather telling. Google had a feature in 2004 called Zeitgeist. And this is aggregating - well now they aggregate over a billion searches a day.


So let's go back to 2004 when it was only in the hundreds of millions perhaps of searches that they would aggregate every day and kind of take a pulse of, you know, what the world is thinking.


And according to Google, Venus Transit was the number one most popular event in the world for the entire month of June 2004, the most popular event.

It happened on June 8 and yet it carried - not just carried the day but it carried the entire month.


Jeremiah Horrocks who was lamenting about his friends, you know, in competing with the sports or the hawks and the hounds I think he would be delighted to see that in 2004 the popularity the Transit of Venus beat out in number five golf, number four tennis, number three basketball and number two soccer.


But the point here is that just to let you know that it's wildly popular for reasons I don't know.

And we had a morning aberration for those were on East Coast in 2004. In 2012 it's going to be a - it’s favorable evening, afternoon and evening hours. And we’re ramping up for a large, very large crowd.


NASA's Web site in 2004 was receiving 800 unique visitors per second until they topped at over I think 40 million, 43 million maybe.


So it's going to be brief but intense. So I really advise you to be prepared for an onslaught just in case we’re the victims of our success.


All right I've got to crank here a little faster. Let's move shall we. Twenty-eight is showing some kids that are observing through smoked glass.


That's not the technique we want to use now. That's how they did it back then by putting a piece of glass over a candle.


What we’re going to do is Slide 29 shows you our techniques. We have solar shades that you can use with things like black polymer.


For those of you on the West Coast who are going to be watching the annular eclipse that proceeds the transit I believe it's May 20, perhaps you'll be having all of these solar shades.


One thing a person is doing, Doug Duncan at the University of Colorado has talked to local newspaper to get an advertising supplement for the solar events. And then they include a pair of shades with each newspaper.

So think about doing that with your community because these shades if you got advertisement on the shades themselves, you know, those have some longevity which advertisers like.


People will keep these shades. Tell them to keep them till 2017 for the great solar eclipse that'll be seen from Oregon to South Carolina.


What else do we have here? Okay the welding hood. Number 14 and only Number 14 can be used. Don't stack a couple of Number 7s. There’s projection methods, white filters in the bottom left by the lakefront there, your standard filter.


These things are going to be on all day long. So, you know, tape your solar filters on like you wouldn’t for a normal event. Make sure you remove finders scopes because they can only - they can do no good.


This is - it takes diligence but we've got to make sure that people aren't scared away from letting classrooms look at the Transit of Venus through proper techniques because of false fears.


And then we've got new things like the hydrogen alpha telescope which is really cool.


Number 30, this happens to be my Web site, just self-promotion. And I threw that in there. But if I were to look right now we are at let's just say 137 days and 19 hours and 35 minutes.


So that's what we’re working with right now. We’re down to the last 137 days. But here I invite you just to get lost. There's FAQs and good history. Under education, lots of resources for teachers in different topics -- arts and science and math and music.


Okay moving on next. So here’s what you want to do. You want to start preparing, start getting your ducks in a row.

Again you can see the tents in the background that we had. He wanted sound systems for the crowd, make sure the telescopes are properly filtered.


Cranking to 32 this shows another technique because not everybody can be at the eyepiece. So what you might want to do is build these rear projection screens made from simple materials.


We use, you can see on the right is a just a big 5 gallon bucket. On the left there’s a plastic oilcan with a couple of clamps. And you get a rear projection screen.


The only reason those images on the bottom from the Transit of Venus are showing the sun being orange is because we put an orange filter in there as well. But, you know, the sun's going to be white and this is one way to show it.


But it gives a really good image. And as you can see in the bottom right image reflected are a bunch of people that are looking at it concurrently, s not just one person looking at the sun.

It's great for some spots too. Practice in advance and you'll love the sunspot view that you get -- really crisp image. And that's called a sun funnel where you can find the instructions online.


Thirty-three you'll certainly get your local media involved. And consult with the weather people so that from five days out or so, the five day forecast is - they'll have a special feature about the five day forecast anticipating the Transit of Venus.


Now 34, what if it's cloudy? Well you've got the phone app. You've got a Web cast from NASA and many other parties.


NASA is going to be broadcasting a live Web cast by the NASA Edge Team from atop Mauna Kea in Hawaii. So that's something to certainly be dialed into whether it’s cloudy or clear.


And then there's all kinds of activities. Number 35, I need to stop right now and ask Vivian if she could come and join us.


This picture is a fuzzy picture showing club members in Michiana going over some Night Sky Networks material, network materials.


But I believe Vivian could you weigh in on what's going to be available for those that are online?

Vivian White:
Oh don't you know I be more than happy to. Can you hear me?

Chuck Bueter:
Yes.

Vivian White:
All right great. Thanks. There is a lot online through the Night Sky Network. We've got our Shadows and Silhouettes Toolkit that has some great activities.


You can also take a look at the Life in the Universe Toolkit that we’ll talk about spectroscopy with transits with the keys to the rainbow activity.


And most excitingly I am announcing that we’re going to be releasing our newest toolkit in May called Our Magnetic Sun all about the sun which is a perfect timing for the Venus transit.


That will give you plenty of time to open it up and play around with it before the Venus transit. So keep an eye out for that. In the beginning of May we should have that out.


And if you go right - well not right now but after the teleconference to the Night Sky Networks Facebook page I posted a sneak preview of the banner that's a part of that toolkit. So you get to see some of what we’re going to be covering the toolkit.


Also keep an eye out for an article in the next Reflector all about that toolkit that’ll kind of give you some more snippets of what we have included.


Make sure to log your events so that your club qualifies for one. We’re just going to take all the clubs who have at least two events logged from the first quarter of 2012. So keep an eye out for that.

Thanks a lot Chuck. I appreciate you’re letting me tell everybody about it.

Chuck Bueter:
Well thank you Vivian. Glad to have those resources available. It's Slide 36. I want to start quickly showing some other ideas of what you can do for activities with your audience.


We've taken images of the stained glass window which is at Jeremiah Horrocks’s church. We have a template. And either before, during, or after the transit next Slide 37, people draw in the (round L) their impression of the Transit of Venus.


And then in the banner they write their words and this kind of commemorates the, you know, the experience for them.


And if you do it with transparencies you can actually hang it in a window and it looks like a stained glass window.

And to tell you the truth the adults get into it quite a bit. You might want to do the adults as much as the kids drawing these things.


Thirty-eight is looking at the light curve of - the bottom left is a light curve from the Kepler mission. And what it’s showing above it to the left is when a planet goes across a distant star the amount of light brightness dips but just a little bit.


And for an activity, look at those 14 different time frames where an object is passing in front of the star. And all you have to do is count the number of yellow pixels and plot them against the time. And you'll get a light curve just like those two that are shown there. It's a nice elegant simple activity to see how XO planets are discovered.


Now 39 is for music lovers. If you haven't asked your band yet for your local community band, your high school band you might want to get them to perform John Philip Sousa's Transit of Venus March.


Yes there is such a thing and it is vintage Sousa. He also wrote a Transit of Venus book which is horrible. Don't get it.


But you might want to have your high school band or other been perform this march. The sheet music is also available online.


Forty shows art. Art reveals a lot about our experiences in science. And I encourage you to have both young and old alike produce art for the Transit of Venus.


They can do it before and have exhibits, do it after they've experienced it. But I think the artwork is an integral part of the whole Transit of Venus experience.


Forty-one is showing one of my favorite artistic renderings of a transit. And this is why I really want to be looking out over Lake Michigan when the sun sets on June 5. It's going to be fabulous.


The I want to, you know, this is the image I see from art. And the real thing the next Slide 42, it's going to be fabulous.


Forty three is just my wish to you is to have a party out of it, have some fun with it. We've got a lot - a good long time this time around.


Forty-five whatever your event is make sure you go to the Sun Earth Day Web site at NASA and uploaded it to their interactive map.


The telescope there in the lower part of Michigan upper Indiana is where I'm going to be. If anybody's around I welcome you to join us.

We’re going to have historic artifacts on display and art exhibits and a Transit of Venus beer and black drop coffee and other fun stuff and I encourage you to do the same thing in your community.


And then near the home stretch here 46, four recommended Web sites from my perspective. The Transit of Venus.org is my own. Transit of Venus.nl is a fabulous Web site by Steven Van Roode.


He's got an ongoing blog that is updated and refreshed regularly. That's the site you want to go to to find your local circumstances when the transit begins and when the contact points are, when your sunset is. And also he's got just the most detailed history of the Transit of Venus anywhere.


NASA has got its Sun Earth Day site with that interactive map I mentioned. And finally if you want to join the Facebook group we’re limited to only 5000 people.

There's not a lot of, you know, trivial conversations. It's pretty much transit business and some humor. But we’re - we welcome you to join the group early while you can still get in.


My final Slide is Number 47. That's contact information if you want to get a hold of me. You're - I welcome helping you out in any way as we get to late May and all of June. I'm going to be swamped so I won’t be responding as expeditiously.


That image that you see there is one of the posters that I just kind of made recently. It's a collage of images.


You're welcome to use it. It blows up nicely. It's high resolution for maybe a 24 x 36 inch poster. You can erase that text that's in there and put your own words or promote your own events or use it as you see fit. Everything on the Web site is there to be used and this being inclusive.


One last comment, no slide for it, but as you're driving in the West and you're watching post-sunset that brilliant object in the West is Venus.


And Venus is going to be getting higher in the sky every night in the West, blazing in the sky. There’s going to be a really cool conjunction with Venus and Jupiter and the Moon late February.


But then Venus on March 26 reaches its highest and its greatest elongation. And then March 26 begins its decent towards the horizon, toward the sun as it gets ready to pass between us and the sun on June 5 and 6 for other observers.


I thank you very much for being in this teleconference and I look forward to answering any questions in our remaining time here.

Vivian White:
Chuck that was great. We thank you so much. That was super informative.

I just want to make a note for the Night Sky Network Clubs listening in.


I want to remind you just to get those Venus Transit events that you're holding posted on the Night Sky Network calendar because those are going to get a lot of mileage.


Those - the Web sites that Chuck was talking about earlier, the Sun Earth Day and also Chuck's Web site, transitofvenus.org will be - those - the events that you post on the Night Sky Network Web site will also show up there automatically.

So you don't have to post them twice. So you’re just going to get - they’re going to take the stream of the events that we’re holding there on the Night Sky Network calendar and those will be up.


So Chuck, that was amazing. Thank you so much. There's lots of good information. I know that we’re going to have a lot of questions so let's see if we could open up the lines for questions, you could tell us how we can do that.
Coordinator:
Thank you. At this time if you would like to ask a question you may press Star 1. Please make sure you un-mute your phone and record your name when prompted so I may introduce your question.


And if at any time your question has been addressed you may press Star 2 to remove it. And we’ll take a few moments and see if we have any questions at this time.

Vivian White:
Well actually do have a question that came in on our email. It's from Ron Schmit in Eisenhower Astronomy Club in Minneapolis.


He wanted to know if we’re going to see the refractive effects through the atmosphere of Venus? Is there going to be enough to do some spectroscopy? Chuck do you have any idea on that one?

Chuck Bueter:
Actually there’s some really cool spectroscopy that's going on with the Hubble Space Telescope. It's a pretty risky venture. And let's see, just either last Wednesday or the Wednesday preceding that, what day of the week are we on here? Yes so it's preceding Wednesday the Hubble dedicated a few runs, a few orbits to looking at the (Hyparkis C) crater.


And that was a test run for June 5. So Hubble's going to look at the moon and do two things. One is it’s going to try and measure by how much the light drops and are reflected off the moon.

And two is it's going to be looking at the spectroscopy, essentially the sunlight filtered through the atmosphere of Venus reflected off the moon into the, you know, the instruments of Hubble.


And it's kind of an analog for what we’re looking at faraway. If this is what it looks like nearby here can we use that observation in looking at distant planets? So that's going to be, you know, the Hubble’s use of the spectroscopy.

Vivian White:
That's great, very cool. Have we got other questions up?

Coordinator:
We do have a few questions in the queue. We have a question here from (John Pasmino). Your line is open.

(John Pasmino):
Yes actually I just have a few little comments. Number one of course are we had a very, very good transit showing New York back in 2004. You mentioned Central Park which is just one of the sites.


For this round the sun will be in the West so we'll probably use the Green Belt which was built since then and the High Line built since then and maybe station observers maybe 200 or 300 meter up and down that with the whole length of the island or is much as practical.


Going back to the conjunctions of Venus, in 2001 Venus was near the apex or solstice I guess you can call it of its orbit at conjunction.


And some of us were able to see it as an evening star and then the very next morning as a Morningstar. It was well north of the sun about 7 degrees using binoculars of course.

So that was an interesting experience besides just the, you know, the transit itself came in 2004.

Vivian White:
That's great (John).

Chuck Bueter:
Yes I remember when that happened. It was fascinating and I didn't see both sides of that unfortunately.


Now when Venus is about - you're going to be able to watch Venus as it gets up to the Transit of Venus up to maybe just a few days, maybe four days I think is what (Guy Ottawa) might suggest in his almanac. Maybe four days before the event you'll be able to get your last glimpse of Venus and look for the shape of it.


I mean obviously it's going to be a fabulous little crescent and it'll be huge. So if you can try to bag it maybe four days before.

(John Pasmino):
Well what I've seen on other occasions during conjunction of course too is the orange really extends well beyond the geometric, you know, poles so you get a, like a, 2/3 or even 3/4 of a quarter crescent rather than just a half...
Chuck Bueter:
Yes that's true yes. Thanks (John).

(John Pasmino):
...because of the atmosphere yes.

Chuck Bueter:
Thank you very much.

(John Pasmino):
You're welcome.

Coordinator:
Our next question comes from Stuart Meyers. Your line is open.

Stuart Meyers:
Hello, interesting presentation. And I've got two points. I notice you were saying about you wanted people use that phone app to do the timings.

But I was under the impression that using timings, timing these events was pretty much obsolete because of, you know, we can detect planet, measure radar from the, you know, use radar to measure the distance and also, you know, with the space probe telemetry?

Chuck Bueter:
All right you want me to answer the first one right now?

Stuart Meyers:
What that's the - that’s part one. Go ahead...
Chuck Bueter:
All right.

Stuart Meyers:
...and answer that and then we’ll get to the second one.

Chuck Bueter:
Absolutely. The timing is obsolete. And, you know, now we can determine the distance to the sun within a matter of meters for an average value.


But it's more of a re-creation of the previous experiments to see how well we could fare with our modern technology.


So you're absolutely right that we’re not going to be solving something that scientists are clamoring to know because that's already a well-established value. But this will be kind of like a citizen science project to re-create those experiments.

Stuart Meyers:
Oh. And the other thing is you seem to be very optimistic about the idea of getting mainstream media interested in this, I mean the TV?

Chuck Bueter:
And are you not?

Stuart Meyers:
Actually no I'm not really because usually based on what they've done in the past they’ll usually put up like 20 or 30 seconds of and say well we covered it.

Chuck Bueter:
Yes. That's where - if - that might be. Two-thousand and four okay, even though it was the most popular event in the world according to Google by it's, you know, that's just anecdotal but it’s still indicative, the biggest problem we had here in the United States is that it was during the funeral of Ronald Reagan.

And so we were, you know, the news was not covering...
Stuart Meyers:
Yes but...
Chuck Bueter:
...that event. But I am positive. I'm quite - I’m already working with my media right now.
Stuart Meyers:
Oh.

Chuck Bueter:
We’re already in contact with them. They're already blogging about it on their weather pages. And so I think we can make it an event.
Stuart Meyers:
Yes because I'm...
Chuck Bueter:
I think the media wants to cover stuff that is - that the people are following.

And if that many people are following it and we can now have kind of some anecdotal evidence that it has a little cachet with the public ten perhaps they will.

Stuart Meyers:
I was talking in general like I mean with I've seen with eclipses and stuff. They’ll just show like a ten or 30 second thing, you know, on - and that's it.


Whereas if a certain individual who lives in a large white house somewhere near Maryland beats his gums they act as if every word that comes out of the mouth is a pearl of wisdom when it usually is another substance all together.

Vivian White:
Okay Stuart. Thanks so much.

Chuck Bueter:
Stuart just to let you know two things. And one is actually I think we should all campaign to have the Transit of Venus witnessed from the White House lawn.


I think, you know, our political leaders should lead by example. And that if that's what it takes to bring the television cameras, then forget about your - anybody's political dispositions and do so.


That same day I think on the other coast in California is a Presidential primary. And whoever's in the running then should be looking at the Transit of Venus from California.


Lastly I think is that if we as a nation -- and this is my stump speech even though I'm not running for office -- but if we as a nation want to prosper through math and science then we as a nation need to celebrate math and science.


Not just like, you know, not just celebrating the sports achievements and things like that but celebrate math and science in action. So thank you very much for your comment.

Stuart Meyers:
Well I agree with you there completely. Have a nice evening.

Chuck Bueter:
Thank you Stuart.

Vivian White:
Thanks Stuart.


We got another question online. They said did you say beer?

Chuck Bueter:
Yes we had a Transit of Venus sunrise ale in 2004 because it was a sunrise event. And the Livery is a brewery in Benton Harbor, Michigan that's making a Venusian. I'm actually going there tomorrow at noon.


But you can do this in your community. It doesn't just have to be here. I’ve got a local bistro is making a transit or is making a black drop coffee.


And we've got a chocolatier that is making, you know, a different dessert that has little dot going across this thing.


So yes, it brings it to like a grass roots and local flavor if I may use that word to the Transit of Venus experience.


And you know what it's a little boost to the economy as well. It's an opportunity to boost education. It's an opportunity to boost the economy in a small way.


So if you've got a brewery that's going to brew beer, absolutely contact me. I'd like to get involved. There’s a wine out of the Marlborough region of New Zealand, so yes.

Vivian White:
Wonderful. All right...
Chuck Bueter:
And that's how I'm finishing up June 5 by the way is I'm expecting to be at the brewery celebrating the event as others watch it further west of me.

Vivian White:
That was great. I think we have time for one more question.

Coordinator:
Our next question comes from (Ted Blake). Your line is open.

(Ted Blake):
Thank you. Hi Chuck, great talk. Thank you so much. A couple things, first of all is it most - does the movement of the Earth around the sun in any significant way elongate the length of the Transit of Venus? Because I assume most of the motion is Venus's motion in front of the sun but we’re moving too.
Chuck Bueter:
Yes, you know , when we did the math on this stuff this is complicated math. Because not only, you know, the - you’ve got the Earth is rotating and you’re rotating across the sphere and the Earth is moving around and one of the ways to try to simplify all this but yes, all this motion has to come into the equation here.


There is a group that if you look at the longitude line of Barrow, Alaska and Hilo, Hawaii, the big Island of Hawaii there it's pretty close to the same line.


And so they're going to be doing - and Lou Mayo at NASA Goddard Space Flight Center is kind of leading the charge on having telescopes from Alaska and Hawaii observing it concurrently.


Just by getting on that same line of longitude we can simplify a bunch of the math. But yes you are right that there's - it's three dimensional but we try to simplify it somewhat.


Not Hailey had his technique where you had to see it from the left edge of the sun to the right edge of the sun.


But after him Delise came up with a method where you only had to have your latitude and longitude and time one event.


So that's how we can have people use the phone app even if they don't see start to finish.

(Ted Blake):
Right.

Chuck Bueter:
If you just see the beginning of it and you time it from your place and somebody else even just on the other side of the country times it at their beginning...
(Ted Blake):
As long as you have their latitude and longitude you can figure it out.

Chuck Bueter:
Right. As long as it's - as long as you've got all the location and the time using Delise’s method it was not necessary to see the entire transit.

(Ted Blake):
Okay. One other thing I've made flipbooks of solar system activity for a year. Is there a place on the Web where I can find simulations of the positions of Venus and the Earth and the sun so that I could grab images?


If I could do that I’d be willing to make a PDF file that anybody could print on 4 x 6 cards and make a flipbook so that people can see out in the field and giveaway to kids of what's going on in three dimensions?

Chuck Bueter:
Yes if anybody has any resources that are pertinent to this feel free to send it to me and I'd be more than happy to upload it to the Web site and for some of the items and also write it up on the blog.


So just go to the transitofvenus.org Web site. There’ll be a contact form. Make contact and introduce your idea and then we'll develop it and put it online and it'll help you out.


Again I've got to suggest you not wait until May because it's going to be really crazy in May and June.

(Ted Blake):
Exactly.

Chuck Bueter:
But absolutely anybody out there share these resources with everyone else.


And if you've got something that you see that we might have done and you can do it better I have no problems with you improving the product. So please adapt whatever you see.


Thank you very much for even suggesting that. Get a hold of me and we'll make something happen.

(Ted Blake):
Well thank you.

Vivian White:
Oh Chuck thank you so much. This has been just such a pleasure. Keep up the great work. I know I'm going to be keeping up with your Web site as we get closer to the date too.


And thank you all out there for joining us. Here's hoping we have clear skies on June 5. I’m looking for to hearing about all the events you guys have planned.


In the future you can find this telecon on the Night Sky Network under Resources and it'll have a full audio written transcript. It should be up probably by the end of next week.

Chuck thanks again. Good night everyone. We appreciate you coming and joining us.

Chuck Bueter:
Thank you all, wishing you clear skies.

Coordinator:
This concludes today's conference...
Man:
Bye-bye all.

Coordinator:
This...
Woman:
Bye-bye.

Coordinator:
This concludes today's conference. You may disconnect at this time.

END
