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Coordinator:
Welcome and thank you for standing by. At this time all participants are in a listen-only mode until the Q&A session begins. At that time you may press star 1 if you would like to ask a question. I would also like to inform all parties that this call is being recorded. I would now like to hand the call off to Mr. Kenneth Frank, you may begin.

Kenneth Frank:
Thank you very much (Shelby). We - at this time we'd like to thank all participants for holding - oh that’s what you say isn't it? Are we still here? I hear something...

((Crosstalk))

Kenneth Frank:
...oh right, wonderful. Hello everyone and welcome to the Night Sky Network’s second 2010 bimonthly teleconference entitled Exploring the Moon Together: an Introduction to Moon Zoo with Dr. Chris Lintott with us as our speaker this evening.


We also have the pleasure of having our Night Sky Network coworkers, Marni Berendsen and Jessica Santascoy who will be listening on with us this evening. Hi Marni, hi Jessica.

Marni Berendsen:
Hi. Hi Jessica.

Kenneth Frank:
You there Jessica?

Marni Berendsen:
Maybe she’s muted.

Kenneth Frank:
Oh she must be muted. I know she’s there. In May the Night Sky Network team will start supporting clubs even more by publicizing the Night Sky Network calendar. More people will be visiting the Night Sky Network site than ever before. So can you please find out about all of the great stuff your club is doing - if you enter your upcoming events in the calendar?


We’re getting close by the way to the end of the quarter for upcoming prize drawing on April 5 so make sure you log your events. The more you log the better your chances of winning.


Also at the conclusion of the telecon we'll be giving away five recently published books entitled Planet Hunter. This is the story of Geoff Marcy and other planet hunters in search for other Earths.


And we'd like you to review the book and possibly put something in your newsletter about it. This book is written by Vicki Oransky Wittenstein and it’s her first book but it’s a lovely child’s book but definitely worth adult reading.


Okay (Shelby) if you'd please open up the lines and we'll find out who’s listening out there and what clubs they’re affiliated with before introducing our speaker this evening. Hello?

Marni Berendsen:
Hello?

Kenneth Frank:
Hello (Shelby)?

Coordinator:
Hello, excuse me, yes.

Kenneth Frank:
Hi. Could you please open up the lines now and we'll find out who’s listening in and what club they’re affiliated with?

Coordinator:
I certainly will. We had some last-minute people join the call as well just so you know.

Kenneth Frank:
Oh great. Thank you very much.

Coordinator:
Okay I am opening the lines. Keep in mind if you would like to mute your own line you may press star 6. And we can...

Marni Berendsen:
Start announcing yourself folks.

(Ed Sedor):
Oh, (Ed Sedor) with the Southwest Florida Astronomical Society.

(Darien Samen):
(Darien Samen) with the Rockford Amateur Astronomers.

Kenneth Frank:
Hey (Darien).

(Darien Samen):
Hi.

((Crosstalk))

Man:
...Jersey.

(Bill Wall):
(Bill Wall), (unintelligible) Astronomy Club Greenville, North Carolina.

Kenneth Frank:
Hi (Bill).

Marni Berendsen:
Step right up to the mic, don't be shy.

Kenneth Frank:
I see (Alice) out there.

(Skip Bird):
Did you hear (Skip Bird)?

Kenneth Frank:
No but hi (Skip).

(Skip Bird):
Hi. I'm out here at (Soldier’s Delight) in Maryland.

Kenneth Frank:
Oh wonderful, I hope you’re having some soft shelled crabs.

(Skip Bird):
It’s not snowing, that’s good.

(Julie Carmen):
Can you hear me?

Marni Berendsen:
Yes.

(Julie Carmen):
Okay this is (Mark Wiley) and (Julie Carmen) with the Longmont Astronomical Society from Longmont, Colorado.

Kenneth Frank:
Wonderful, hi guys.

(Chuck Muter):
Can you hear me?

Kenneth Frank:
Yeah.

(Chuck Muter):
(Chuck Muter), (Missiana) Astronomical Society in northern Indiana.

Kenneth Frank:
Hi (Chuck).

(Lester Shallaway):
(Lester Shallaway) from the Southern Cross Astronomical Society Miami, Florida.

Kenneth Frank:
Wonderful. They’re one of our latest members.

((Crosstalk))

(Marie Lott):
(Marie Lott) from the Charlie Elliott Chapter of the...

(Patrick O'Brien):
Can you hear me?
Kenneth Frank:
Hi (Marie).

(Patrick O'Brien):
Can you hear (Patrick)?

Kenneth Frank:
Hear (Patrick).

((Crosstalk))

(Patrick O'Brien):
I'm calling from Omaha and I’m (Patrick O'Brien) from the Darien O'Brien Astronomy Club in Lakewood, Colorado.

Kenneth Frank:
Wonderful, okay.

(Nancy Bray):
Hello, this is (Nancy Bray) from the Carolina Skies Astronomy Club in Greenville, North Carolina.

Kenneth Frank:
Hi.

(John Gallagher):
Aloha, (John Gallagher) from Oahu, land of paradise, Hawaiian Astronomical Society.

Kenneth Frank:
Aloha (John).

(John Gallagher):
Hi Ken.

(Jim Jackson):
Hello, this is (Jim Jackson), Fort Bend Astronomy Club near Houston.

Kenneth Frank:
Hi, welcome aboard.

(Michael Forrester):
Hi, this is (Michael Forrester). We’re broadcasting this live on astronomy.fm going out around the world.

Kenneth Frank:
Thanks (Michael), great.

Marni Berendsen:
Hi (Michael).

((Crosstalk))

Kenneth Frank:
Who else have we there?

((Crosstalk))

(Amy Ziffer):
Can you hear me?

Kenneth Frank:
Yes.

(Amy Ziffer):
This is (Amy Ziffer) from - I'm a volunteer at the John J. McCarthy Observatory in New Milford, Connecticut.

Kenneth Frank:
Wonderful, hi.

(Joyce Brant):
Can you hear me?

Kenneth Frank:
Yes.

(Joyce Brant):
This is (Joyce Brant) from the Astronomical Society of Northern New England, Maine.

Kenneth Frank:
Hi (Joyce).

(Joyce Brant):
Thank you.

(Jim Hatch):
This is (Jim Hatch), Astronomical Society of Northern New England in Maine also. Shut that dog off.

Kenneth Frank:
Hi, (Jim).

(Richard Stroval):
Hi, this is (Richard Stroval) from San Diego Astronomy Association in San Diego, California.

Kenneth Frank:
Hi (Richard).

(Richard Stroval):
Hi.

Kenneth Frank:
Okay I know we have a number of other callers but I think we need to get started with the telecon now.

((Crosstalk))

Coordinator:
Okay Kenneth, I'll go ahead and mute all lines at this time.

Kenneth Frank:
Thank you very much (Shelby). I'm pleased to introduce Dr. Chris Lintott who’s an astrophysicist and a post doctoral researcher in the United Kingdom who is involved with a number of popular science projects aimed at bringing astronomical science to a wider audience.


He’s the co-presenter of Sir Patrick Moore’s BBC series The Sky at Night and co-author of the book Bang! The Complete History of the Universe with Sir Patrick Moore and Queen guitarist Brian May.


You may be aware of one of the projects that Dr. Lintott was instrumental in creating, Galaxy Zoo, an online Website utilizing over 150,000 citizen scientists to classify galaxies according to their shapes. Dr. Lintott will now give us an exclusive insight introduction to Moon Zoo, a project to study the lunar surface in unprecedented detail from NASA’s Lunar Reconnaissance Orbiter.


And without further ado to our telecon audience I'd like to present Dr. Chris Lintott.

Chris Lintott:
Thank you and thanks for the introduction and thank you in particular for the chance to talk to you all. It’s been quite nerve wracking preparing for this talk for all sorts of reasons partly because I thought I'd be in Chicago by now; I'm moving to the Adler Planetarium for most of the next year. But instead I find myself sitting at Oxford at 1 o'clock in the morning so thank you for having me.


But also because Moon Zoo is a project that’s right on the edge of development; the situation today is that for various reasons the launch is a little later than we hoped so we have a trial version of the site up and I'll give you the address to that a little later.


And from my point of view this is a wonderful opportunity to talk to some people who I hope will become part of our core audience and our - the critical core of our team is citizen scientists.


And so at this stage what we'd like is to use you to get some feedback on how the site is operating, how easy you find it, what other features you'd like and then we can try and incorporate those as we go through a proper launch of the site with this full data set which now looks likely to be in early May.


So that’s where we’re going to the (unintelligible) and I will give you an introduction to Moon Zoo. But before we get there I wanted to start by introducing myself really because I think to understand how I got myself into running these very large projects involving now actually over a quarter of a million people it helps to realize that I'm an amateur astronomer.


I get paid to be a professional as well but I still have my small six-inch telescope that sits out in the back garden here so on the two nights a year or so when we have clear weather I can try and see the moon through the clouds.


And I've been an amateur astronomer since I was an 11 year old at school. I went to a school that happened to have a half-meter reflector and even more remarkably happened to have a teacher who was willing to hand over the keys to this thing to a bunch of 11-year olds.


And so I spent every summer holiday I would become nocturnal, would live in the observatory more or less. And part of the thing that kept me there was the realization that - despite the fact I was an 11-year old at a small school in southwest England there was a chance that I could actually contribute to science (unintelligible) research.


That if I was in the right place at the right time and right telescope and the right knowledge I might see a supernova go off, I might discover Comet Lintott blazing across the sky. And I think a lot of us as we get into amateur astronomy and have that dream that we might be the first to see something.


And that idea that astronomy is a science that welcome participation from people who aren't professionals is something that stuck with me as I grew up through school, went to university, did my PhD I constantly had in the back of my mind that there is this interaction.


But one of the things that I noticed was that the standard of the amateur astronomers who are contributing to science was becoming unbelievably impressive. I think the fact that best illustrates that for me is that there are networks of amateurs as I'm sure you know, who are following up on extra solar planet discoveries.


I was talking to a local club the other day and somebody said to me that there was an extra solar planet that was well known as being easy for amateurs. You have to remember that in 1995 - at the beginning of 1995 no one had detected an extra solar planet and now we have something that’s routine for advanced amateurs.


And that’s fantastic but it’s a long way from my 11-year old self tipping, struggling with an early CCD camera on a telescope running on an ancient computer or worse my six-inch in the garden trying to discover a supernova by visually inspecting the galaxies.


And so the motivation for a lot of this firstly was to find a way to give that 11-year old kid a way of actually contributing to science; not in competition with going outside the six-inch reflector, but in a way that we can guarantee to that audience, to those kids who want to be inspired by taking part in discovery by doing something real to find a way to provide (unintelligible) for them.


And then the second thing was just sheer necessity because I think the - I don't know how obvious this is from where you’re sitting but I think we’re living in a really interesting unusual time in astronomy right now.


For most of the 20th - well before the 20th Century in almost any area of astronomy professionals were limited by what data they could get. If you wanted to understand galaxies you studied the few hundred nearest brightest ones because those were the only ones you could get decent images of and therefore could (unintelligible).


If you wanted to study supernova remnants you had to study the Crab Nebula because it was the only one nearby enough to be observed in many different wavelengths. These days that’s not true. These days we tend to be limited not by what data we can get but by what we do with it.


And the best example of this comes from large-scale galaxy surveys. So if you think about the history of this many of you I'm sure will know the Palomar Sky Survey, you know, from the 60s and 70s, the beautiful old telescopes up on Palomar Mountain in California.


When the original survey was done there were a few hundred to a few thousands of bright galaxies included. If you wanted to classify those bright galaxies, if you wanted to understand what shape they were and then if you've only got 100 any professor can look at 100 galaxies and classify them.


And indeed there were beautiful atlases of detailed classifications of these galaxies. And as things got bigger the Palomar Sky Survey was redone. The second edition was done in the 80s, interestingly enough with new film - not yet with electronic cameras.


And then you had thousands of galaxies. That’s too many for any professor so at that point you get students looking at galaxies. And there were several theses written from people who sat down and looked at tens of thousands of galaxies.


And then you get to the modern survey, in particular something like the Sloan Digital Sky Survey in New Mexico which is where our data comes from. And there you have 1 million galaxies.


And I know you can't get a student to look at 1 million galaxies because somebody in Oxford tried and the student’s name is (Kevin Sorinsky), he’s now at Yale having escaped from Oxford and the drudgery of looking through galaxies. But he looked at 50,000 and respectfully gave up the ghost.


And so in the back of my head I had this idea that we wanted amateurs to contribute and in, you know, and we had this very serious practical problem that we had too many galaxies. And so that’s where Galaxy Zoo came from.


And you can see the original Galaxy interface on Slide 2 of the presentation. And Galaxy was supposed to be a very simple thing, you saw an image of the galaxy from - drawn from Sloan at random, there were six buttons and you tell us if it’s an elliptical, as this one is, or you tell us if it’s a spiral. If it’s a spiral tell us which way the arms were going, if it’s edge-on. There’s a button for star, don't know, artifact, alien spaceship, (unintelligible) categories, whatever you don't think, and then a mergers button.


There’s six possibilities, you click a button, you get another galaxy, you click a button and you get another galaxy. And the experience is rather like - if you haven't tried it this original interface is online zoo1.galaxyzoo.org, zoo1 - the number - .galaxyzoo.org. And if you haven't tried it the experience is rather like eating crisps, you - well sorry, eating chips I suppose for this audience. You get a galaxy, you get another galaxy, you get another galaxy.


And just occasionally you see something beautiful. And then that keeps you going to find the next one. And I think that slightly addictive nature plus the joy of looking at these amazing astronomical objects and the realization that what people were doing was contributing to our research overwhelmed us.


We thought that maybe I'd give a talk to an astronomical society we'd get a few hundred people if we were lucky and then the next month I'd give another talk and we'd get a few hundred people and so on. And we estimated it would take five years to get a few million classifications.


And then if you go to Slide 3 you can see quite how wrong we were. So Slide 3 is the response of the world to the launch of Galaxy Zoo. So it was launched in July 2007 with a slot on the main BBC radio - morning radio program - just after Gordon Brown, the Prime Minister which was an interesting act to follow.


Sorry. And you can see (unintelligible) zero and you can see the - very quickly we got to tens of thousands of classifications per hour. And you'll see by the way the gaps at the beginning that’s because after about two hours our server (mounted) literally wires caught fire and our team at Johns Hopkins University had to rush out - rush into the office in the middle of the night their time to repair our server. But they did and we had this amazing response from people.


And you see quite how dramatic this is. If you go to Slide 4 this is a comparison with the largest professional sample to date when Galaxy Zoo was launched. So Fukugita, a very eminent Japanese astronomer had recruited two colleagues, they looked at 3000 galaxies each and come up with - so that’s 9000.


The student I mentioned, (Kevin Sorinsky), we'll mark him on Slide 5, the units of galaxy classification is the Kevin Month, 50,000 galaxies in one month by one student. And so you can see that two days after the beginning we had such an enormous response from people that we were doing more than one Kevin Month per hour which was just unbelievable.


And that’s continued. And in the - I guess 2.5 years, a bit more than that now, that Galaxy Zoo has been running we've received something like 200 million classifications; 200 million pieces of information from over a quarter of a million people. And the project’s still live at galaxyzoo.org so you can come and play around with it.


We now have a more advanced version which I'll show you in a second. But the really remarkable thing - and it’s one thing to get this response. I don't need to convince anyone on this call that the public are interested in participating in astronomy events.


But what was interesting and remarkable was that not only were the data very good - looking at Slide 6 - this is just a random set of galaxies from the Zoo - sorted into their different categories, ellipticals and spirals with arms going clockwise, spirals with arms going counterclockwise or anti-clockwise as we say in English.


And these classifications that we get from the many different people are equal if not better than those produced by professional astronomers. And so between everybody, although this is a task you might think you need astronomical judgment and a Yale education to identify types of galaxies this is actually something that speaks to a very human ability.


We evolved to be able to do pattern recognition. And in fact we’re much better than computers at doing this. If you set a computer the task of classifying galaxies then it gets most of them right but the ones it gets wrong tend to be the interesting ones. And that’s something that will come up again and again as I talk about our other projects, there were just tasks that are better suited to humans. And that’s been inspiring a lot of what we’re doing.


One of the other crucial points I think is that humans have a very special extra ability. If you look at Slide 7 this ability is exemplified by the whole series of strange objects that have been found by Galaxy Zoo users. It’s the ability to make serendipitous discoveries to find the weird and the wonderful while you’re performing a routine task.


So take - imagine that you’re a computer program and you’re presented with an image of this galaxy, this is the galaxy IC 2497, it’s a reasonably bright galaxy by the (unintelligible) at Sloan. And as a computer program you've been trained to classify this galaxy.


So you'd say well it was spiral. And you can just about see the dusty spiral arms in the middle of the galaxy. And it maybe merging with the elliptical to its left, who knows. But then as a computer program you’re done and you move on.


If you’re a human rather than a computer not only are you capable of classifying the main galaxy but you immediately wonder why Kermit the Frog is dancing around in front of it. There’s that strange green blob down towards the bottom.


And that thought process is exactly what went on in the mind of a Dutch schoolteacher called Hanny van Arkel who was the first person to see this at Galaxy Zoo. She started discussing this on our forum and she called it the Voorwerp. I'm sure somebody on the telecon speaks Dutch so I apologize for my pronunciation but Voorwerp.


And we've rethought as a technical term so we spent quite a while looking up voorwerp, eventually realized that it roughly translates from Dutch as thingy or object. So one of our proudest achievements is that the name Hanny’s Voorwerp is now in the scientific literature.


We’re desperately trying to find a second one of these so that we can get the plural in which is voorwerpen. But I, you know, we want to get on to about Moon Zoo but this is a unique object. It’s hugely (unintelligible). It’s a bit of a detective story. The voorwerp is hot gas. It’s about 50,000 degrees. But there aren't any stars in it or at least no large bright stars energetic enough to heat the gas.


And so the culprit is we think sitting right next to it, we think that there was an active black hole at the center of IC 2497. But when we look at the system with x-rays we don't see any of the signs that are associated with black hole activity. And so what we think has happened here is that sometime in the last few thousand years this black hole has gone from being active to being quiescent.


And this is a process we've known has happened because we see the number of active galaxies change over time but we've never caught on in the act before. And this object is so important that literally in the next couple of weeks - Slide 8 is just celebration really because in the next couple of weeks the Hubble Space Telescope will be pointed at the Voorwerp.


And so we've gone from somebody sitting in front of their computer classifying galaxies, a non-astronomer, to pointing the world’s most famous telescope at this object. And it’s been a great joy to keep the community informed as a group of us argued and tried to work out what on earth this object was.


And also to include Hanny in particular, the discoverer, in things like the Hubble proposal and so on. And NASA has been great about that, that, you know, we found ourselves running up against paperwork problems. Why doesn't Hanny van Arkel have an institution listed on the form for Hubble observing. She’s like well she’s actually a schoolteacher and so on. So that’s been an interesting ride.


But the point I want you to remember as we - as I come on to talk about how all this informs the design of Moon Zoo is that you don't just get the science you plan for if you involved humans, you get the wonderful serendipity and creativity that comes with involving the human brain in a task like this.


All of the other things we’re trying to do then is stretch our audience. We'd like people to - we'd like there to be things that they can do that are very easy. I think Galaxy Zoo 1 was incredibly easy. We know at least one six year old passed the test that you have to do to get into classifying. I know at least one professor of physics failed it so I figure we've got the level about right as an introductory - as an introductory thing.


But we also know some people want to be more in depth. So the site now - you can see the current inclination of the site on Slide 9 or at galaxyzoo.org. And Slide 10 just gives you a taste of the current Galaxy Zoo. We’re looking at more detailed questions about a quarter of a million galaxies.


And actually we’re nearly done with this inclination. We need about another 2-3 million clicks which we hope to get in the next month. And then we'll be moving onto Hubble Space Telescope images.


But we also have more advanced things. So thinking of my 11-year old self on Slide 11 you have a taste of our supernova project. There’s actually - in the top left here you can see the telescope response (unintelligible), the Palomar Sky Survey which is now a supernova hunting telescope amongst other things.


And we put data live from that telescope onto the Web. Computers pick out all possible supernovae and then we ask people to review them and then astronomers a few times a week are standing by at big telescopes in Hawaii, in the Canary Islands or at Palomar itself to follow up on those discoveries.


And we can increase the accuracy with which astronomers can discover supernovae. And so I think that’s quite exciting. And we have our mergers project as well. So this is a - well in English this is a (unintelligible) machine but I think that’s a slot machine or something, a one-armed bandit or something.


So the idea is that we have so many galaxy mergers that we want to stimulate them because if you just have an image of a merging galaxy then it’s like a snapshot of a car crash. It tells you something but what you actually want to know is what happened at the beginning and what’s the final state going to be.


And so to do that we have to run a little simulation of the galaxy merger. And because we have 3000 mergers this is not something you can do with a computer; you need human intervention. And so the mergers project allows people to take - to run lots of simulations. We've already had over 2 million simulations run.


Slide 13 shows that you can refine your simulation very carefully by hand if you want to. So this is my effort at one particular galaxy from last week. And we can even match the most unusual galaxies. So I wanted to share Slide 14 as the object that I’m most excited about at the minute. Forming one ring galaxy is hard enough, you need a direct hit on a galaxy with a small fast-moving bullet but forming two at once is sort of stunning.


And so this is a heart-shaped galaxy that one of my undergraduate students discovered. And sure enough as you can see on Slide 15 when we challenged our users we managed to come up with a pretty good fit to what was being looked at.


So we have this model of a range of tasks from simple to difficult. And we have this idea that people can make discoveries - serendipitous discoveries as well as do tasks that we've fed them.


And then we went looking for other places to apply this model because it was clear that this situation when we have too much data doesn't just apply to the galactic astrophysics but it applies actually right across science and - but in particular in other areas in astronomy.


So as a home for all these projects we set up something we called the Zooniverse so you can find the Zooniverse at zooniverse.org. And Zooniverse is a home for what we hope will be an ever-growing suite of projects.


Slide 17 - so 16 was the Zooniverse, 17 is a reminder to me that our second big project has in fact already launched. I'm not going to talk about it today but if you haven't seen solarstormwatch.com I'd appreciate it if you went and had a look.


This looks at storms - coronal mass projections from the Sun traveling across the solar system. And we think we can improve the space weather forecast with your help. So a coronal mass projection is what my colleague, Chris Davis, always calls a millions of - billion tons of matter moving at a million miles an hour. So using the videos on solarstormwatch.com we can watch that process happen and try and understand it.


But I'd always had a particular idea that I think as I was growing up as an astronomer I think if you talk to kids now at least over here people are interested in planets and cosmology; those are the two - oh and aliens of course.


But certainly planets were a big draw and it’s not something I've ever had a chance to work on. And at the back of my mind I had the idea of the wealth of data that’s available for modern missions. So if you look at Slide 18 this is a avalanche in the process of happening on the surface of Mars.


This image is captured by Mars Reconnaissance Orbiter. You've actually got the slope running from top left to bottom right. You can see the fresh ice on the left where the avalanche has broken away and you can see this banded structure in the middle is the avalanche rumbling down the slope.


And there turn out to be loads of these in several Mars Reconnaissance Orbiter images but the team didn't notice them for a long while because they weren't able to look at Mars in this resolution.


Even though the Orbiter sends back data that’s detailed even if all the planetary scientists in the world did nothing but look at the images they wouldn't have time to scan the surface of the planet in this detail. So this is what I was saying at the beginning, suddenly we’re limited not by how much data we can get back from Marsh but by how many eyes we have to look at it.


And this is where I think projects like Galaxy Zoo and Moon Zoo can help. And so what we've chosen for our first planetary project - and there will be others - but the first one involves data from a spacecraft that’s very dear to my heart.


So I don't normally share holiday photos but if you look at Slide 19 this is me with what became of the Lunar Reconnaissance Orbiter. And this is on a trip to Goddard a few years ago. I'm proud that I actually touched the bottom right corner or LRO they were letting us - they were letting visitors just touch a piece of tape that would be removed before launch.


So that was an amazing experience and I admit to being very, very relieved when it sent back its first images of the lunar surface and I realized I hadn't broken it just by touching it. I'm one of those people who destroys computers by looking at them. So LRO survived.


And the images it sent back from the lunar surface are absolutely stunning. I'm sure you've seen many of them. But if you looked at something like Image 20, you can see a beautiful lunar landscape here. And the more sharp eyed among you may be able to see something right down at the center of the image there that doesn't quite look like anything else.


It’s ringed on Slide 21; in fact we've zoomed in. And what you’re looking at there as I'm sure many of you have guessed is the Eagle from Apollo 11 so you can actually see the landing site.


And one of the joys of Lunar Reconnaissance Orbiter over the last eight months or so has been the steady procession of images of the Apollo landing sites but also recently of some of the Soviet hardware on-surface. And in some of the images you can see the tracks the astronauts have left behind which is - I don't know - these are iconic images from the space program.


So the point is that people will pour over these Apollo images. I'm sure that there are probably more scientists working on this image that you’re looking at right now on Slide 21 or Slide 22 than there are on any other single image in astronomy because this is a place where we have ground troops.


We have samples from this site and now we can see it at a resolution in the best LRO pictures of something like 50 centimeters. So suddenly we can tie together really good orbital data with what we have on the ground.


But there aren't enough planetary scientists to go around. And we think that large parts of the rest of the moon deserve the same treatment that the Apollo sites are going to get. And so that’s what Moon Zoo’s mission to explore the moon in unprecedented detail.


By looking at LRO images at their full resolution you actually get a better view of the surface of the moon than an astronaut in the command module from Apollo would have got. You have - we have better resolution than them. And so you really are seeing the moon as only a few people have seen before.


Of course you have to decide which bits of the moon to look at. And there’s a huge argument going on at amongst our - my lunar science colleagues as to which bits we should prioritize. And we get strips of the moon in something that looks rather like Slide 23. This is actually from Apollo data.


But you have the idea. We get these long, long strips as the camera looks down and LRO flies across the lunar surface. And the width of the strips is a few kilometers (unintelligible) kilometers.


And so what we do is we chalk that up as this diagram shows into a series of smaller images at different resolutions. And then they’re imported into our Website; you can see that on Slide 24. And users are invited to mark craters that they can see down to some minimum size.


Now the number of craters is interesting for several reasons, firstly it tells you about the age of the surface. The older the surface the more craters there are. Secondly we’re after the depths of what’s called the regulus, the lunar soil if you like. I mean, you’re not supposed to use the word soil because that implies organics but the crumbly layer on top.


And we only really know how deep that is at the Apollo sites because we know how far the astronauts had to dig down to reach bedrock. But we need to find that out at small scales right across the lunar surface. And that’s what Moon Zoo will do.


Partly just the number of crater counts but also we ask people to look out, as you can see from Number 25, we ask people to look at the craters with boulders surrounding them because if you see boulders you know that that crater punched through the regulus down to the bedrock and blew up some boulders.


And so that’s quite a sensitive measure even for the smallest crater in a region that has boulders you know that something of the appropriate sized - that crater has just managed to get through to the bedrock. And so this is hugely important science. It’s going to tell us about the moon globally.


And in overlapping with the craters that you see on Hubble, sorry, craters from the Apollo sites we can tie the rest of the moon to the ground (truths) that we have from Apollo. We can only do that by covering a large chunk of the lunar surface. And so that’s Moon Zoo’s mission.


As I said at the beginning we have a beta site that’s up and running so if you look at Slide 26 you'll see the Web address there, moon.zooniverse.org. You can go, you can login. You'll find - I think at the minute there are only 10 images there; we’re going to add a few more over the next couple of days exclusively for you lot.


And then with what we want to do we’re in a process where we need to check that we’re getting good data. We don't want to waste people’s time so we need to make sure the (unintelligible) is okay, that people understand what they’re doing, that we don't need to tweak the tutorial or make changes.


And then once we’re satisfied we've got good data and once the science team has stopped arguing about which bits of the moon we should look at first then we'll launch properly. And that launch will almost certainly be in the first week of May.


So please take the address and share it informally with your friends and your clubs and your colleagues. What we ask though is that or now because this is a sneak preview please don't write about it on the Web or in print. We can do that after May but for now this is to be shared informally.


So I’m sure we have a large audience, the server - it’s not on a full development server but I'm sure it can stand up to the rigors of you’re going and trying it once.


So just while you do that I’m going to talk for five minutes about the future I think of this kind of science because I think there’s something hugely important here that I want to get your opinions about as believers of the amateur astronomical community. And I'll give you a second perhaps just to write down the address and to go and try out.


Okay so while you’re all playing with Moon Zoo if you’re still following along you get to Slide 27 which is sort of my image of how lunar science used to be done. So you have - that’s one of the command modules from the Apollo area. And bonus points to anyone who can tell me which one. And data images, dates back to images with film cameras.


So later missions, the astronaut had to do a spacewalk to go and retrieve the film, bring it into the module, bring it down to Earth which then sat in large university laboratories and repositories of data. Remember visiting the London one when I was still at school - the London one was in a small (unintelligible) in north London; it was just stacked full of shelves with Apollo images.


And professional scientists would go and use them and they produce knowledge and they produced papers. And hopefully those two things are not connected.


So what we’re doing really is trying to break that model because it doesn't work when you - so as you go through Slide 27 to 28 - when you try and replace your Apollo era command module with the Lunar Reconnaissance Orbiter then certainly this doesn't work anymore.


And professional scientists will pour over some of the data but most of the images from LRO as we've discussed will be thrown away. So instead we need - well won't be thrown away but won't be looked at, will be just stored. So what you need instead is what we have on Number 29.


Data from LRO goes into Moon Zoo. We have a large community all over the world working to find interesting things; remember serendipitous discovery as well as routine classification. The results get to professional scientists who will write things up.


However there’s a shadow on the horizon because even with the kind of response we got with Galaxy Zoo, even with a response 10 times the size of what we got with Galaxy Zoo then we’re still only going to be able to cover a tiny fraction of the LRO data.


The resolution is just so high that to cover the moon in that detail, literally to pore over the surface looking at things that are 50 centimeters across, even with 10 times the Galaxy Zoo response we’re only going to get something like a few hundred of those long thin narrow images done in the first three months.


And the Lunar Reconnaissance Orbiter team have just released 70,000 images - now some of those will be dark, some of those won't be useful, some of them won't be interesting. But no matter how you slice and dice the numbers we’re going to be overwhelmed.


And so Slide 30 is my nightmarish vision of the future across all of science really; it looks strangely like Pasadena in fact. But you have these big robotic missions producing so much data that even the denizens of Galaxy Zoo and Moon Zoo have to flee in terror. Or we could have a nice - we could leave aside the Hollywood drama and we could try and find something a little more subtle.


And this is where I think the role of expert amateur astronomers comes in, this idea of a hierarchy of knowledge that people might discover the site by your (unintelligible) or just randomly. But then if we could find a way to bring people up to do more interesting or difficult things we can be more subtle.


If you look at Image 31 the first thing you could do is let’s use a computer. So what we’re actually doing is passing the LRO data through a computer that selects images that are likely to be interesting, fed into Moon Zoo and so on.


But 32 is where we’re going I think and this is true across all of science. I don't think we’re many years away, in fact I hope we’re only a few months away from data from LRO going into Moon Zoo, having - being explored by people. Some of those results will be used by professional scientists.


I have 30 or so lunar colleagues who are already desperate for the data that Moon Zoo will produce. And I'm sure that some of the discoveries made in Moon Zoo will be made by people with a good eye for the moon; amateurs with an understanding of lunar geology and boundless passion to learn more.


And what I want to do is find a way to enable those people to stand on equal footing with professional scientists ,because I think it’s possible for somebody without any training through experience and through hard work to make serious contributions to science - whether they do it just by turning up on the site and participating, which is fantastic, whether they do so by encouraging others or whether they do so by leading their own projects.


And at which point I'm just going to stop there. I'd be delighted to hear any feedback on Moon Zoo. I'd be delighted to discuss any of this in more detail. And I'll just thank you again for having me.

Marni Berendsen:
All right, thank you.

Kenneth Frank:
Okay (Shelby), if you would please have a - we'll have a Q&A session now.

Coordinator:
Certainly.

Kenneth Frank:
Okay.

Coordinator:
If you would like to ask a question please press star 1, unmute your phone and record your name clearly when prompted. Again if you'd like to ask a question please press star 1. One moment for our first question please.

Kenneth Frank:
What a fabulous opportunity for us all.

Marni Berendsen:
Yeah, that's...

Chris Lintott:
Everyone is presumably playing with Moon Zoo rather than waiting to ask a question see?

Kenneth Frank:
Right. A little British humor.

Marni Berendsen:
Yes, I'm terribly excited about this to find out the additional plans that you have for it.

Coordinator:
Our first question comes from (Stuart Meyers) from AAI. (Stuart), your line is open.

(Stuart Meyers):
Hello. Thanks for the presentation tonight.

Chris Lintott:
My pleasure.

(Stuart Meyers):
Yes and I noticed you were saying about the - when you were talking about the size of the project you were mentioning the timeframe of 33 months. That sounds kind of arbitrary. Who set the timeframe and was there any like logic behind that?

Chris Lintott:
I'm sorry that’s probably me misspeaking. Now I don't think - I'm not sure where I - which depths of my brain that number came from. What I was trying to say was that in three months I think we can probably with a huge response we can get through a couple of hundred of the NAC images, the narrow angle camera images, these long strips.


But the problem is we've got 70,000 of them. So we have to be selective but also we need to be - cover it, we need to find ways to train computers better to predict not only to do the easy stuff but say hang on, humans will find this image interesting. And so we actually have a whole project which is funded by the National Science Foundation to work out how to get computer programs to tell you when something’s worth sending to Moon Zoo or Galaxy Zoo.


The project will live on, I mean, it’s not going to run out of data. So I imagine that Moon Zoo will be up and providing new data for at least a decade. In the pipeline as well we’re certainly going to do Mercury Zoo with data from the Messenger Spacecraft that goes into orbit next year.


And we have to do a Mars project. We haven't got the details yet but I will be very upset if I don't get to spend my spare time playing with Mars images. I hope that answers the question.

(Stuart Meyers):
Yeah it does. And how is Sir Patrick Moore doing these days?

Chris Lintott:
Oh he’s fine. I'm actually going down to - we film the Sky at Night at his house these days. And I’m actually heading down there tomorrow. So he’s not as mobile as he once was but he’s still very firmly in charge and causing problems.


And he’s actually on our advisory committee for Moon Zoo because of course the moon is his specialist subject and not mine. So I've been meeting with him rather a lot.

(Stuart Meyers):
Well that’s good to hear. I've talked to some other - some people I run across, you know, bring him up and they’re all very impressed with him.

Chris Lintott:
Yes...

(Stuart Meyers):
They think he’s a great guy.

Chris Lintott:
He is.

(Stuart Meyers):
Yeah.

Chris Lintott:
He’s definitely that.

(Stuart Meyers):
All right.

Marni Berendsen:
Thank you (Stuart).

Coordinator:
Our next question comes from (Chuck Muter) from the Michigan Astronomical Society, your line is busy - or excuse me, your line is open.

(Chuck Muter):
Thank you and thank you for the presentation Dr. Lintott. In the tutorial that you have online it does a nice example of showing how to put the cursor over the crater and do the size. And then - and it ends. Is there going to be a continuation of the tutorial on the boulders example?


And - because I found that the boulders were hard to kind of define and also it suggests - the boulders are they blocky, are there some, are there many. Can you quantify or describe or follow up on the boulders tutorial?

Chris Lintott:
Yes, no you've hit one of the items that’s at the top of our to do list is to make a proper explanation of that. The reason it’s not there is that we - the data was only released by NASA - where are we - about 10 days ago, something like that.


And we'd been waiting for that to find good examples in the LRO imagery, what we’re talking about. The other nice thing about the boulders but I haven't had time to talk about because it’s not online yet is we have a part on the site called boulder walls which is a very simple task. You get two regions of the surface and you just click the one that has the most boulders.


And so you can very quickly go through a large amount of images that way. And so that will be up online very shortly too - certainly in time for the launch. It’s interesting, the boulders - when we first talked about the boulder project and picking out boulders around the rim of craters I had in my head that almost all craters would have boulders, I mean, this is probably my ignorance.


But actually most as you've seen if you've been through a few of the images, most of them don't have any visible signs of boulders around the rim; it’s actually quite rare to see the kind of (unintelligible) that you have.


You could see a few example if you actually select the boulder tool, the bottom button just above submit, on the live version. It'll pull up three examples at the bottom. But I agree we need to do a better job on that.

(Chuck Muter):
Okay thank you.

Coordinator:
Our next question comes from (Tom Dorsey), (Tom), your line is open.

(Tom Dorsey):
Yes, I'd like to find out the author of the first book you had mentioned, Planet Hunters, any relation to (Patrick Mulner)?

((Crosstalk))

(Tom Dorsey):
Vicki...

Kenneth Frank:
We'll talk about that after okay? But Vicki Oransky Wittenstein, Planet Hunters. It’s a wonderful book.

(Tom Dorsey):
Oransky.

Kenneth Frank:
Oransky, yeah. O-R-A-N-S-K-Y and the last name is spelled W-I-T-T-E-N-S-T-E-I-N.

(Tom Dorsey):
Oh boy, W...

Kenneth Frank:
But do you have a question for Dr. Lintott?

(Tom Dorsey):
Yes, I just want to thank him so much for bringing us all up to date. And on the latest findings both at Galaxy realm and the moon.

Chris Lintott:
My pleasure, thank you very much.

(Tom Dorsey):
And my question is again, you mentioned 33 months project, using the Messenger craft. Is that still ongoing?

Chris Lintott:
Yes, the Messenger at the minute is conducting a few flybys of Mercury so we’re not using that data but there’s little enough of it that the scientists have got that to themselves. The Messenger goes into orbit next year in 2011 and assumes it does we will have a project up and that will run for several years just as Moon Zoo will.

(Tom Dorsey):
Thank you so much. Thank you very much.

((Crosstalk))

Kenneth Frank:
I'll give you some more information on that later, (Tom), okay?

(Tom Dorsey):
Okay.

Coordinator:
Our next question comes from (Patrick O'Brien). (Patrick), your line is open.

(Patrick O'Brien):
Oh thank you. Thanks a lot Dr. Lintott. That was a very interesting performance - display that you have. And my question is are the experienced volunteers do they need a computer to contribute to the project, or the volunteers can look at pictures or something else?

Chris Lintott:
Well thanks for the question. At the minute we’re building projects that do require a computer and access to the Internet. The reason for that is it’s the - by far and away the most efficient way of getting large amounts of data to large numbers of people.


I know we exclude some people by doing that so in return we try and - we do test the sites as carefully as we can so that most of them will run on very basic computer equipment. In particular if any of you have heard of the one laptop per child project which is selling very cheap laptops particularly in the developing world we try and make sure that everything we do is compatible with those laptops.


So you do need a computer and you do need access to the Internet, but you don't need fast access and you don't need a new computer.

(Patrick O'Brien):
Okay that explains what your project is about. And you did a nice job. Thanks a lot.

Chris Lintott:
Thank you.

Coordinator:
There are no further questions at this time.

Kenneth Frank:
Great. Wonderful. Marni or Jessica did you have anything that you wanted to mention?

Marni Berendsen:
Not at this point.

Jessica Santascoy:
Not at this point, it was great.

Marni Berendsen:
Yeah, exciting, very exciting.

Chris Lintott:
Okay well I'll be looking to see - we should obviously be able to detect the peep-in traffic from however many people on this call so I shall be checking that you are all helping us out.

Marni Berendsen:
Okay.

Kenneth Frank:
Oh I'll send you all the metrics.

Chris Lintott:
Thank you. And if anyone does have any feedback having played around with it there is a forum beta (unintelligible) information or they can email me. My email address is cjl@astro - A-S-T-R-O.ox.ac.uk. And so please feel free to email me if you need anything or if there are any comments that you have on the site. We’re eager to learn from your experiences.

Kenneth Frank:
And for the next day or so I'll put Dr. Lintott’s email address up on the download page.

Chris Lintott:
Thanks.

Marni Berendsen:
Okay.

Kenneth Frank:
Well thank you so very much for the most engaging presentation of Moon Zoo Dr. Lintott.

Chris Lintott:
My pleasure, thanks for having me.

Kenneth Frank:
You’re most welcome. Bye-bye.

Chris Lintott:
Bye-bye.

Marni Berendsen:
Bye.

Kenneth Frank:
And we'll be in touch for our next telecon which will be in May and hopefully it will be on LRO, the Lunar Reconnaissance Orbiter itself so stay tuned. Thanks everyone.

Marni Berendsen:
Wait, wait, wait.

((Crosstalk))

Marni Berendsen:
You going to give away the book?

Kenneth Frank:
Oh yes, thank you. Hello. We have five books to give away of Vicki Wittenstein’s Planet Hunter. It’s a lovely book. It’s got a nice big picture of Geoff Marcy on the cover. And the cover is also painted. The artist is (Lynette Cook) who’s done a number of artistry renditions of extra-solar planets for plant hunters such as Geoff Marcy and others.


So if you would please, (Shelby), have people sign up for that.

Coordinator:
If you would like to participate in the book giveaway please press star 0 at this time.

Marni Berendsen:
Star 0? Okay. Star 0 or star 1?

Coordinator:
Star 0 for the operator.

Marni Berendsen:
Oh okay.

Coordinator:
You’re giving away five correct?

Kenneth Frank:
Correct.

Marni Berendsen:
Yes, that’s right.

Coordinator:
Okay. And you want me to collect those names?

Kenneth Frank:
Sure, just call out the names and...

Coordinator:
Okay.

Kenneth Frank:
...I'll be able to get it to them.

Coordinator:
(Dwight Dalsky).

Kenneth Frank:
Okay wonderful. Okay.

Coordinator:
Lynn - and I'll spell the last name for you, B-R-E-C-H-T-E-L.

Marni Berendsen:
All right Lynn.

Coordinator:
Do you want me to open their lines as I announce them?

Marni Berendsen:
Oh sure.

Kenneth Frank:
Sure.

Coordinator:
Okay.

Man:
Hello?

Marni Berendsen:
Hello.

Woman:
Hello.

Marni Berendsen:
Is that (Dwight)?

Lynn Brechtel:
No this is Lynn.

Marni Berendsen:
Hi Lynn.

Kenneth Frank:
Oh hi Lynn.

Lynn Brechtel:
Hi. I'm so excited.

Kenneth Frank:
Coming your way.

Lynn Brechtel:
Great.

Kenneth Frank:
I'll just email you and you can give me your mailing address or you can email us at info@nightsky...

Marni Berendsen:
Nightskyinfo...

Kenneth Frank:
I'm sorry, nightskyinfo@astro...

Marni Berendsen:
Society.

Kenneth Frank:
...society.org. And who else do we have?

(Dwight Dalsky):
This is (Dwight) from the (Buchsmont) Astronomical Association, southeastern Pennsylvania.

((Crosstalk))

Kenneth Frank:
Well congratulations (Dwight).

(Dwight Dalsky):
Thank you. Thanks.

Marni Berendsen:
Okay. Anybody else? Not yet? Who else wants the book? Star 0.

Kenneth Frank:
We got a couple other folks still on the line.

Marni Berendsen:
Yeah.

Kenneth Frank:
They gone? I guess most people left.

Marni Berendsen:
(Shelby)?

Kenneth Frank:
(Shelby)?

Marni Berendsen:
Not everybody. (Shelby)? We have quite a few people still on the line.

Kenneth Frank:
Yeah, I know. (Aaron)’s got 20 folks.

Marni Berendsen:
I know.

Kenneth Frank:
And there’s (Barbara).

Man:
Hello?

Marni Berendsen:
Hello?

Man:
Hello?

Kenneth Frank:
Do we hear - is that (Michael Finney) or (Patrick O'Brien)?

((Crosstalk))

(Michael Finney):
(Michael Finney) here, yes.

((Crosstalk))

Kenneth Frank:
Okay (Michael Finney)...

(Skip Bird):
You hear (Skip) anywhere?

Marni Berendsen:
Yeah.

Man:
Yeah.

Kenneth Frank:
We hear (Skip) and one more.

Man:
Sorry Marni I was calling you on the other line to tell you that she’s answered me but she never went anywhere. She says hold on and that was the last I heard. So don't answer your cell phone.

Marni Berendsen:
Okay I won't.

Kenneth Frank:
Okay so we have (Dwight), Lynn, (Michael Finney), we got (Skip Bird) and who else?

Marni Berendsen:
One more?

(Patrick O'Brien):
(Patrick O'Brien).

Kenneth Frank:
(Pat O'Brien). Okay there you go (Pat), you’re the lucky fifth winner. Congratulations.

(Patrick O'Brien):
Oh my. Well thank you very much.

(Skip Bird):
Yeah, thank you.

(Patrick O'Brien):
I'm a good reader so I appreciate the book that you’re going to - I'm a member of the Darien O'Brien Astronomy Club. And I’m calling from Omaha. But Darien O'Brien is in Lakewood, Colorado.

Kenneth Frank:
Right.

Marni Berendsen:
Well we'll get your correct mailing address (Patrick).

(Patrick O'Brien):
Okay.

Marni Berendsen:
Okay?

Kenneth Frank:
All right.

(Patrick O'Brien):
Well thanks a lot.

Marni Berendsen:
Good, good.

(Skip Bird):
You have mine so...

Marni Berendsen:
Thank you everyone.

Kenneth Frank:
Okay thank you. Good night everyone.

((Crosstalk))

Marni Berendsen:
Thanks everybody, good night.

Man:
All right, good night.

((Crosstalk))

Marni Berendsen:
Try out that Moon Zoo.

Kenneth Frank:
Thank you (Shelby).

Coordinator:
Yes, thank you. Thank you for your participation. This concludes today’s conference, you may disconnect at this time.

Marni Berendsen:
Thank you.

Man:
Thank you, good night.

Woman:
Good night.

Man:
Good night.

Man:
Happy trails.

END

