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Coordinator:
...thank all participants for holding and let you know you'll be on a listen-only mode during the question and answer session of today's conference call. Also, the call is being recorded. If you have any objections, you may disconnect.


I'd now like to turn the call over to Kenneth Frank. Thank you sir.

Kenneth Frank:
Thank you (Mike). Welcome everyone to the International Observe the Moon Night teleconference for the NASA Night Sky Network Astronomy Club and Astronomy from the Ground Up participants. And before we start (Mike) if you'd please open the lines. We'll find out who's listening out there and what organization they're affiliated with.

Coordinator:
Yes sir. Thank you. One moment. 

At this time all lines are open.

(Stuart Myers):
Hi. This is (Stuart Myers). I'm a (unintelligible) in New Jersey.

Man:
(Unintelligible) from just outside (unintelligible) Atlanta, member of the (unintelligible) Chapter of Atlanta.

Man:
We have a terrible echo.

Man:
Hello.

Man:
We have a terrible echo here.

Kenneth Frank:
Someone probably has their speaker on speakerphone.

Linda Prince:
This is Linda Prince from the Amateur Observers Society of New York.

Kenneth Frank:
All right.

Annette Oliveira:
This is Annette Oliveira from the Astronomy from the Ground Up (unintelligible).

(Bruce):
(Bruce) (unintelligible) Society.

Man:
(Unintelligible) Elliott Chapter of (unintelligible).

(Francine Jackson):
(Unintelligible).
Man:
...(unintelligible).

(Francine Jackson):
(Francine Jackson) (unintelligible) Rhode Island.

Jennifer Godfrey:
This is Jennifer Godfrey of Detroit Lake State Park in Oregon.

Art Cacciola:
This is Art Cacciola from Kopernik Observatory in Vestal, New York.

(Ken Anzowi):
Hi. This is (Ken Anzowi) from Amateur Astronomy Inc. New Jersey.

Patricia Shaw:
This is Patricia Shaw. I'm with Stillwater Stargazes in Troy, Ohio.

Paul Kohlmiller :
Paul Kohlmiller, San Jose Astronomical Association.

Virginia Renehan:
Virginia Renehan, Amateur Telescope Makers, Boston.

(Charles Rue):
This is (Charles Rue), AAI Hanford New Jersey.

(Nancy Gray):
(Nancy Gray), Carolina Sky.

Art Zorka:
This is Art Zorka in Atlanta, Atlanta Astronomy Club.

Kenneth Frank:
Hi Art.

Art Zorka:
Hey - hi Ken.

(Becky Lawd):
Hi. (Beck Lawd) (unintelligible) Astronomy Club.

(Bev Gunkel):
(Bev Gunkel) from Berks Astronomy in Redding, Pennsylvania.

Man:
(Unintelligible).

Petty Walker:
Peggy Walker from Broken Arrow Sidewalk Astronomers in Broken Arrow, Oklahoma.

Kenneth Frank:
Hey Peggy.

(Cheryl Lacky):
(Lon) and (Cheryl Lacky), Atlanta Astronomy Club.

Man:
(Unintelligible) from AAI in Cranford, New Jersey.

(Michael Frister):
This is (Michael Frister) with Astronomy (unintelligible).

Kenneth Frank:
Hey (Michael).

John Gallagher:
John Gallagher, Hawaiian Astronomical Society.

Kenneth Frank:
Aloha.

John Gallagher:
Hi Ken.

(Guy City):
(Guy City), Kitt Peak National Observatory.

Kenneth Frank:
Hi.

(Marilyn Samo):
(Marilyn Samo) with Lafayette, Indiana Wabash Valley Astronomical Society.

Kenneth Frank:
Hi (Marilyn).

Dixie Androes:
Dixie Androes, Northwest Arkansas Sky Gazers.

Kenneth Frank:
Hi.

(Anhi Gillespie):
(Anhi Gillespie).

(Brizley Lobrows):
(Brizley Lobrows), Ann Arbor, Michigan.

Kenneth Frank:
Hi.

Mary Ducca:
Mary Ducca, Amateur Astronomers, Cranford, New Jersey.

Kenneth Frank:
Hello.

(Mary Marks):
(Mary Marks), Rowan Astronomy Club, Concord, North Carolina.

Kenneth Frank:
Hi.

(Sarla Richardson):
(Sarla Richardson), BAS Chattanooga.

John Matro:
John Matro, Salt Lake Astronomy Society, Salt Lake City, Utah.

Kenneth Frank:
Great.

(Graham White):
(Graham White), Clemson Area Amateur Astronomers, Clemson, South Carolina.

Kenneth Frank:
All right.

Herbert Gillespie:
Herbert Gillespie, Aurora Astronomical Society of Aurora, Ohio.

Kenneth Frank:
Hi Herbert. Well I think that about wraps it up. (Mike), if you'd close up the lines please, I'll introduce our speaker.

Coordinator:
Yes sir. One moment please.


Thank you everyone. All lines have been muted except for our leaders. Go ahead.

Kenneth Frank:
Thank you (Mike). We're pleased to have Brooke Hsu as our speaker this evening. And along with her we also have the pleasure of having our ASP Education Project Coordinators, Marni Berendsen and Jessica Santascoy will be listening along with us this evening. Hi ladies.

Marni Berendsen:
Hi.

Jessica Santascoy:
Hi everyone. Great to be here.

Kenneth Frank:
Any plugs you guys want to make before we get started?

Jessica Santascoy:
Well I just want to thank everyone for liking the Night Sky Network Facebook page and following us on Twitter and it's wonderful to be out there. I see a lot of clubs coming onto Facebook and Twitter. If you have any questions, feel free to contact us. We're here to help you with all that good stuff.

Kenneth Frank:
Well thanks very much Jessica. Now I'd like to introduce you to Brooke Hsu who is the Education and Public Outreach Lead for the Lunar Reconnaissance Orbiter Mission. Brooke's presentation is entitled the Changing Face of the Earth's Nearest Neighbor, Science Results from the Lunar Reconnaissance Orbiter plus some information on INOMN, the International Observe the Moon Night.


Data a science results from the LRO have provided emerging picture of the moon that's dramatically different from the one we've know for the past 40 years, a harsh mistress indeed. The moon is now known to be wetter, colder and contain more radiation than we ever thought possible. And Brooke will tell us how the technology associated with NASA's only current lunar orbiter has enabled us to view our desolate companion with new eyes.


And without further ado to our telecon audience, please welcome Brooke Hsu.

Brooke Hsu:
Thank you so much Kenneth for the introduction. I wanted to take the opportunity to thank everybody for joining us this evening and also preface this by saying that I've been having some technical difficulties. So I actually don't have my presentation in front of me. So if I skip around on some slides, I apologize.


But I have tried in each of the slides if you were able to download the PowerPoint presentation to provide you more information about the science results that I presented within the presentation; you know, where you can go to find them. And if you have any questions about it, of course please feel free to contact me at any time and I can give you my contact information.


So fortunately we have kind of a two fold this evening. Kenneth had asked about giving a presentation about what we're learning about the moon from the Lunar Reconnaissance Orbiter as well as sharing the excitement of this year's International Observe the Moon Night, INOMN or INOMN as we call it kind of parroting the LOL caps thing. We kind of call it INOMN, INOMN sometimes.


But I'd like to first start talking about some of the fantastic results that we have from the Lunar Reconnaissance Orbiter. The spacecraft has been orbit now for a couple of years. And we have been getting fantastic data, so much data in fact that our scientists are having a hard time keeping up.


And we're actually going to be looking for the general public to help us look at the data that we've been receiving from the spacecraft and do some citizen science with it. And I'll talk a little bit about that towards the end of the presentation.


But I wanted to jump right in. I kind of tried to structure the presentation in the sense of of the moon, on the moon, from the moon. And if I got those terminologies mixed up, I apologize.


But the idea here being letting you know kind of what we're learning about not only the moon itself, the surface environment of the moon but also what's going on around the moon. And what we're learning more about the kind of environment that we would find not only on the surface itself directly but also near surface and kind of in the lunar exosphere.


And so I want to start with actually talking about of the moon or near the moon by talking about the lunar radiation environment. Actually before I do that though, just a brief overview of the Lunar Reconnaissance Orbiter. If you go to you next slide on the PowerPoint presentation, there's a couple of pictures from the LRO launch. And that was from Cape Kennedy launch, Complex 41 on an Atlas 5401 rocket.


And many of you may remember that LRO was actually what we call co-manifested with the lunar crater observing and sensing satellite which actually impacted the moon only three months after launch in October of 2009.


The two spacecrafts were launched together on June 18 of 2009. And LRO went immediately to what's called a translunar orbit, which is very similar to what's the Apollo astronauts did when they went and landed on the moon.


But this basically was an orbit that took us about four days to get to the lunar environment. And we wound up in our preliminary mapping orbit, which is only about 50 kilometers away from the surface of the moon.


If you were to think about this in terms of scale, for those of you on the East coast and if you're familiar with the Washington, D.C. area, I happen to live in that area and I like - we like to tell people that it's the distance basically between the Washington, D.C. beltway and the city of Baltimore.


So it's very, very close in terms of planetary scale. So what that enables us to do is get some really fantastic high-resolution datasets from the different instruments that are onboard the spacecraft.


If you go to the next slide you'll see - kind of see the LRO family portraits of instruments and there's actually seven instruments onboard here - the spacecraft. But you'll see that there's actually nine on the slide. And that's because there are a couple of specialized things that were included in this family portrait of LRO.


The seven main instruments are the LAMP, the Lyman-Alpha Mapping Project, and of course it's alphabet soup because it's NASA and of course there will be a quiz at the end. They expect everybody to get them all right.


There is the Diviner instrument or the Diviner Lunar Radiometer Experiment. There is the CRaTER instrument, which is the Cosmic Ray Telescope for the Radiation Environment I believe is the acronym.


There is the Lola instrument, which is a Laser Altimeter that gives us a beautiful topographic map. There is the LROC images, which of course many of you may be aware of. These are the actually suite of three instruments, the narrow angle camera, which is the NAC and the wide angle camera, the WAC, that are NAC and WAC that give us the spectacular views of the moon that we're seeing.


The narrow angle cameras are the ones that give us the kind - that image the Apollo hardware that was left on the surface of the moon. And the wide-angle camera is the camera that's giving us this beautiful global scale map of the moon. Many of you may have seen the full composite that has been released by the LROC team. They've just been spectacular.


There's also the LEND instrument, which is a neutron detector that tells us something about the concentration of hydrogen and we're looking particularly near the polar regions of the moon as well as the mini RF experiment which is a radar instrument. It actually sends out radar in two signals and receives them back and it gives us information about the surface environment of the moon.


In addition these instruments we also have a telescope that is situated on our communications antenna on the spacecraft. And this communications antenna is always pointed back at the earth. And what we can actually do from the ground here on earth is point a laser at the spacecraft as it orbits the moon and sends a signal to the spacecraft.


And what this tells us is the - it gives us basically the near real time telemetry of where the spacecraft is in orbit around the moon. And this is really important because when all of our instruments are looking at the surface of the moon, we need to know exactly where the spacecraft is as precisely as we can so that we can correctly map the data and the imagery that we're getting back from the instruments on the spacecraft to the lunar surface. So that basically enables us to get these beautiful high-resolution maps that we get.


Okay. So that's kind of LRO in a nutshell. If we want to talk about some of the great fantastic science results that we're starting to get from the spacecraft, first we want to talk about the lunar environment. And this is when we start looking at the - scientists who are particularly interested in cosmic radiation abundances at and near the lunar surface environment.


Before LRO was actually sent to orbit the moon there was a hypothesis that as the moon orbits around the earth each month it passes - well this is not a hypothesis. This is well understood that the moon passes in and out of the earth's magnetotail.


So if there are magnetic lines coming out of the poles of the earth because of the earth's magnetic field and as the solar wind pushes on that magnetic field, basically it shortens in the direction closest to the sun and it's actually elongated in the direction away from the sun.


So when you look at the earth, sun, moon relationship, the magnetotail is always facing away from the sun and every 28 days the moon travels around the earth and as it does - as it makes its orbit, it actually goes into and out of that magnetotail.


So cosmic rays are important because it gives us an idea of what the radiation environment is like. If we were to send human explorers out to the surface of the - beyond low earth orbit, beyond the protection of the magnetosphere, we'd want to know what kind of radiation doses humans would have to deal with.


The Apollo astronauts were actually very lucky because there were no large solar storms during the EVAs or extra vehicle activity outside of the lunar lander. If there were, it would have been extremely dangerous to the astronauts and it could have been a life-threatening situation. So it's kind of important for us to know not only what the sun is doing but also the cosmic radiation.


The hypothesis before LRO went to the moon was that the moon should expect to see some shielding from the earth's magnetotail as it passes through from earth's cosmic radiation, which is the stuff that's out there coming from distant starts within our own galaxy and nearby galaxies in our universe as well as the solar wind.


And the idea here is that magnetic tail would actually provide some planetary protection for the moon. Well the CRaTER instrument aboard the Lunar Reconnaissance Orbiter was able to take - basically it measures counts of cosmic radiation passing through the telescope and is able to measure not only the quantity but the energies of the radiation that's passing through.


And by taking counts of these - this radiation through the course of a lunar year or basically 28 days, the amount of time it takes the moon to go around the earth, it can tell how that would change.


Well it turns out if you go to the next slide, not to be able (unintelligible) but based on the data that the CRaTER instrument is giving back we're finding that there is absolutely no shielding from the earth's magnetic field. And so that's a really interesting result.


And a lot of times in science we find that, you know, you have a hypothesis and you're finding quite the opposite of what you thought happened or sometimes you get no results and in the case, this is - in this particular case we're finding that we're getting the opposite of what we expected to see.


So that is a really interesting result that's coming from the CRaTER instrument. It's telling us a lot about what we can expect in the lunar surface environment.


If we move on and we're talking about the lunar surface environment, we're also starting to find that there are extremely cold temperatures at near the poles of the moon. Because of the moon's orientation with respect to the ecliptic, there are areas at the poles of the moon that are in permanent shadow.


Over the course eight, you know, decades to centuries to millennia, there are areas that just never ever see the radiation from the sun. And that's because of the geometry of the moon and these deep depressions that we see at the poles basically blocking the radiation.


The Diviner instrument on LRO has found that these temperatures at the poles of the moon are extremely cold. They're some of the coldest that we've ever measured in the solar system as a matter of fact. They're on the order of about 25 to 35 Kelvin. To give you an idea or some perspective, zero Kelvin is a theoretical temperature at which all molecular and atomic activity ceases to exist. So it's called absolute zero or where matter basically stops moving.


So to have something at 25 or 35 degrees Kelvin, it's extremely cold. And what that tells us is these are areas that could have potentially trapped all sorts of volatiles at the lunar poles and potentially for billions of years as long. Basically for as long as these craters have been - have existed.


So these results were quite unexpected and far colder than anybody ever thought they would be. But it tells us a lot about what we could expect to see when we look at the lunar poles. And we're looking particularly for water ice which provides not only oxygen buy hydrogen for fuel and also water for survival - for human survival. If we were to explore the moon near the Polar Regions, we wouldn't have to bring the water with us.


Okay. So that's kind of of the moon. If we move on now to kind of from the moon, we start thinking about the beautiful rocks. I have to admit I'm a geologist so my passion is for the rocks on the moon. Rocks tell us a lot about the history of a surface.


And so there are all sorts of results. And I won't get into all of them because there's - there are just frankly too many to put into a presentation that could last only at the maximum an hour. But I just wanted to kind of highlight some of the results that we've seen and that have been quite spectacular from the spacecraft.


Now a lot of these results have come from the instruments onboard the spacecraft that are imagers. So the LRO cameras are imagers as well the lunar laser altimeter or LOLA is not an imager but what we can actually do is take the altimetry measurements from the instrument and create a topographic map of the moon.


And what that enables us to do is basically look at the surface and look at the types of central peaks of craters or look at reels of detail or look at the Lunar Highlands and tell exactly how high they are or how low the craters are. And in the sense that we can use the data, create an image map of the surface. And that's exactly what our scientists are doing.


So and I - bear with me because again, I don't remember what order I put these in. But some of the highlights that have come from the spacecraft and these have been absolutely just spectacular are that the LROC team and scientists who are using LROC data have found that there are many more wrinkle ridges than we've ever discovered on the surface of the moon.


Now we have known about the existence of wrinkle ridges - and let me back up just to explain briefly what wrinkle ridges are. Wrinkle ridges are basically low angle thrust faults. These are areas where you have rock and if you think about a fault that breaks a rock into, a thrust fault is where basically the lower end of the rock once it breaks slides under the higher end of the rock and as a result the higher end of the rock basically kind of folks over and buckles over on top.


So what you have is this mass of rock that basically looks like a wrinkle. You know, if you were to pinch your - the best way to describe this is if you were kind of pinch your skin on like the back of your hand and fold it over, that's basically what a wrinkle ridge looks like.


And what this is a result of is of local shrinking. So we see these kinds of features when we look at the lunar (Maria) from contraction of the basalt that was effused on the surface or erupted on the surface; as it cooled, it shrank and the rock kind of broke and folded over on top of itself.


But we also see this as a result and even in the Lunar Highlands of global cooling of the moon. So we had images of these wrinkle ridges from the Apollo era when we had high-resolution imagery from areas near the equator of the moon. So we knew of their existence.


But what we're finding now that we have this beautiful global dataset that's high resolution, you know, on the scale of - for the entire globe of 100 meters per pixel which is just absolutely phenomenal; higher than we've ever had before. We're seeing that these wrinkle ridges are everywhere on the moon. They're globally dispersed; they're random.


And what this is telling us is telling us is it's giving us a better idea of what the cooling history of the moon was like. And it's actually also telling us that the moon is potentially younger than we expected it to be. Or the cooling is younger than we expected it to be because what we see is we can look at crater densities, which basically give us an idea of the age of the surface.


The Lunar Highlands in general are older rocks. We know because we have a pile of samples that have - that originate from the Highlands that we've actually dated in a lab. And we also see a higher density of craters in the Lunar Highlands.


When we look at the Lunar (Maria), we see a much lower crater density and we also have again rock samples that have told us that those are much younger. So what we're starting to see in a couple of cases here are instances where we have a relatively young surface on the - and by young I'm talking geological scale. So on the order of a billion years or so, you know, billion to a billion and a half where we have few craters.


You know, basalt has resurfaced the area. But we see wrinkle ridges that cross cut or basically overlap these small crater - I mean relative low crater surfaces.


And so by using the principle of cross cutting relationships, we can tell that those wrinkle ridges that cut across those craters or those young craterless surfaces are relatively craterless surfaces the wrinkle ridges must be younger.


So we can use the relative ages of the rocks and the relative ages of the wrinkle ridges to give us some idea of when they - when the wrinkle ridges themselves formed.


And so our scientists are - have done some mapping of these wrinkle ridges and some close up scale morphological studies and have discovered this. And it's really quite interesting because it tells us that the moon may have been more active than we thought it was relative recent in geologic times. So that's one interesting result that's come from the LROC images on - from LRO.


Another result that we've seen is if we start to look at the topography data, LOLA - the LOLA instrument on LRO is set up such that it not only gives us topography information so we get this beautiful topographic map but we can also get surface roughness and we can get instantaneous slope.


And I won't go into the technical details of how we get instantaneous slope. If you're curious about how it works, I can talk to you afterward or shoot me an email and I can go into the explanation.


But basically we can use the instrument to basically tell us kind of the shapes of the craters on the surface of the moon. And so our scientists are going through and looking at a global dataset based - global dataset of craters on the moon and not only helping us reconfigure kind of the lunar impact history of the surface of the moon but also the shapes of those craters and what the surface roughness is like.


So what that tells us basically is craters because of the - what I mentioned before about looking at the age of the surfaces, we do crater counts. And basically those crater counts tell us the relative ages to one another but also tells us something about the bombardment history of this early solar system then.


We assume when we do these sorts of crater counts that all terrestrial bodies in the inner solar system were essentially bombarded at the same rate. That's an inherent assumption that our scientists make when they're doing these calculations to try to derive ages of a surface. Because we haven't had many planetary explorations of value beyond earth, moon and Mars, we, you know, we have to make some sort of assumption to help us figure out for example how old the surface of Venus might be.


Well, by dong these global sort of crater counts on the surface of the moon, we found that - the scientists have found that we're kind of changing the perspective of what we think the early bombardment history of the solar system might have looked like.


Based on these crater counts on the moon and on Mars, we have kind of a curve of the distribution of frequency versus size of these early impacters. And this has kind of been the assumed distribution for probably about 40 years, ever since we had the Apollo missions and the Viking missions go.


Apollo missions go the moon and the Viking missions go to Mars. And so looking at these crater counts with this high resolution dataset from the Lunar Orbiter laser altimeter it's showing us something a little bit different than what we - than the assumptions that we've been making for the past 20 to 30 years. And so this is another really interesting result that we're seeing coming from the data and this is one of those advantages of having this high-resolution data.


Okay. So I think there was one other thing on my PowerPoint presentation and I'll have to come back to it when I remember it. But let's go on to looking at the thermal history of the moon as well as what that might mean for finding volatiles like water ice.


As I mentioned before, water ice is really important. So if we can find that sort of resource on the surface of the moon, it could mean a lot for future potential exploration whether it's robotic or human of the moon as far as utilizing the resources that are there.


So the Diviner instrument on Lunar Reconnaissance Orbiter is basically an eight band thermal instrument that measures wavelengths within the infrared portion of the spectrum and it tells us a lot about the temperatures of the moon.


So a couple of really interesting things that come from Diviner. One is a global temperature map. Not only do we get the global temperature map of the moon but we can get these global temperature maps for the lunar day, the lunar night and we can also map what the seasonal differences are.


So as the moon makes it orbit every 28 days and as the earth makes it yearly orbit around the sun every 12 months, we can get an idea of how those thermal maps change from month to month. And it's actually not exactly the same every month and that has to do with the earth's orbit around the sun and the moon's orbit around the earth. So the geometries changes as we go through the course of a year.


Well as I mentioned before, I mentioned one really interesting result from the Diviner instrument and that was the crazy cold places at the poles of the moon. Well another thing that we're finding from the Diviner instrument is that we are seeing basically differences in temperature responses that based on what the surface of the moon looks like.


So bedrock will behave as a different thermal characteristic than a lot of (fragilists). And if we use those differences in they way bedrock heats and cools versus (fragilist) heats and cools, we can actually get an idea of the relative amounts of one versus the other on the lunar surface.


So this is really something that's really been interesting. And actually this is not on my presentation. So again, if you have questions about this particular topic, please let me know and I will point you in the direction of articles on it.


But the other thing that we're finding with Diviner is that we can look at the temperatures near the poles, and this is on the presentation, and basically do calculations on the stability of different volatiles. So the stability of water ice, the stability of carbon dioxide ice if it were there, the stability of different volatiles that we would expect to just escape off the surface of the moon near the equate to depth.


And of course again we focus on water because it's one of the most important volatiles to us. But we can basically look at the thermal response of these craters near the poles and these permanently shattered regions and do calculations on how stable at depth we think these volatiles would be.


And so if you guys take a look at a map of the poles of the moon, you'll see that we see a lot of little white circles around the poles. And these are the permanently shadowed regions. And basically these are areas near the poles of the moon that suggest that water ice could be stable to a depth of up to one meter below the surface for - on the scale of billions of years.


And so these are all areas where we would expect to see some concentration of either water ice or hydroxyl OH near these permanently shadowed regions. So this is also another really interesting result.


We can use - we can stream this with (a lull) of topography but we also can basically do these thermal maps to help us figure out where water ice would be stable. And it basically would tell us how far below the lunar surface we would think we would need to go to find water if it were there.


Now, the LEND instrument is a neutron detector -- and I'm kind of shifting gears but it's related -- the neutron detector aboard the spacecraft basically looks at neutron signals coming from the surface of the moon. And so neutrons are the neutral portion of an atom.


And what you would expect to see if you have high concentrations of hydrogen - hydrogen is one proton and one electron, no neutrons. If you do not see a significant neutron source coming from at or near the surface of the moon, you can infer that there's a higher concentration of at least hydrogen in some form whether it's in hydrogen gas, which is the least likely of all possibilities or hydroxyl or in water ice.


So LEND measurements are combined with Diviner instruments. So LEND maps basically areas of water called neutron suppression, basically areas where we do not see high signals of neutrons coming from the surface of the moon. And that helps us infer that okay, perhaps there's a high concentration of hydrogen there.


So we combine these neutron maps with the temperature maps - the temperature stability maps. And we're slowing starting to build a really strong case for the fact that water in some form is - does exist at the poles of the moon.


Now we know from the LCROSS impact we've actually measured water ice coming off the surface from the LCROSS impact. We've measured it and LCROSS has measured it. So we know it's there. But what we were trying to get at is the quantification of the amount that might be there.


And the LEND map actually suggests that there could be up to about 4% - four weight percent water in some of these permanently shadowed regions near the poles of the moon, which is quite significant considering that up to about - oh about two years ago we thought that the moon was pretty dry. And we're finding that this is actually quite a different case than what we expected.


But I do have one more result I want to talk about before I get to International Observe the Moon Night. But I hope that you guys are getting the idea that, you know, the moon is an ever changing, you know, the story of the moon is every changing.


And as we get better and better data from not only that Lunar Reconnaissance Orbiter but the upcoming missions like the GRAIL mission, which is launching in September and then LADEE, which is launching next year, we're starting to get in an - our understanding of the moon and its environment is evolving. And it's evolving rather rapidly compared to the static image that we had of the moon probably, you know, for the last 16 or 20 years.


So the other geology result I wanted to point out was the idea of different volcanism on the moon. And by different volcanism I mean unusual in a sense that we - there isn't a whole lot of it on the moon and there isn't a lot of evidence for anything other than basaltic volcanism.


And basaltic volcanism is when you look up at the (Maria), those are made of basalts and they're - at least on the near side of the moon they are everywhere. And we see them and we've known about them, we have rocks form them. It's quite prevalent on the - at least on the near side of the moon.


Well what we're - we've actually found using not only the LROC instrument but also the Diviner instrument is that we have evidence for silicic volcanism on the moon.


Now why is this important? Why do we care about that? Well, on the earth we see silicic volcanism all over the place. Most converging plate boundaries so in the Pacific Northwest of the U.S., up in the Alaska Range, the Andes Mountains; these are all silicic volcanoes. And these are a result of basically - silicic volcanoes are a result of an evolved magma.


This means that somewhere below the surface magma chambers have either started out more evolved -- that means that they have more silicic content -- or they've undergone a process of what's called differentiation where heavier minerals, which are iron and magnesium rich are more dense, sink to the bottom and more silicic minerals than include higher silicic content but also aluminum and calcium float to the top of the magma chamber. And those are the ones that erupt.


So we've seen not only in the morphology from the Lunar Reconnaissance Orbiter camera but also in the spectral infrared response of some of these areas on the surface of the moon that we have some silicic domes. So these are very steep sided. Their morphology is a lot different.


The slopes on the sides are steeper. They're much smaller in scale and they also have - again, they have this kind of characteristic response in the infrared portion of the spectrum that suggests that there's high contents of - high content of silica. And not only have we found this - we found this on the near side of the moon but we've also discovered this on the far side of the moon.


So it's really quite interesting to see that as simple as we thought the geologic processes that occurred on the moon were, there was some other stuff going on there that we didn't quite expect or, you know, think that we would see.


We might have - we might have hinted on it with previous datasets but the datasets that are coming back from the Lunar Reconnaissance Orbiter are really bringing these results into focus for us and making us say hey, you know what, yes. That really is. And the evidence for that is really, really strong. So just another interesting result.


So actually Kenneth if we can open it up for questions at this point before I move on to International Observe the Moon Night.

Kenneth Frank:
Sure if you want. That's fine. We can go a little out of order. If you'd like to do that, that'd be great. (Mike), if you would open the lines for question like one at a time, that'd be great.

Coordinator:
Thank you. If you would like to ask a question, please press star 1 on your touchtone phone. It's star 1 for questions. I'll announce...
Kenneth Frank:
And while - I'm sorry. And while we're waiting for the questions to come in, I just wanted to let you know that Brian Day who spoke before to us about LCROSS mission will be speaking Thursday, November 17 on the LADEE mission.

Coordinator:
We have a question from (Stuart Myers). Go ahead (Stuart Myers). Your line is open.

(Stuart Myers):
Hello. I was wondering if you heard about - this was a story on the Space Daily Web site a couple nights ago that there were these - people for years noticed that the far side of the moon was different than the near side in that the far side was just almost all Highlands. And these two guys had a theory as to why that's the case.


They claimed that shortly after the moon was created the moon itself was struck by a fairly large object and some sort of very unusual slow kind of impact and that the debris from the impact caused the thick crust in the Highland features on the far side. Was wondering if you heard about that and what you think of it. Personally I think it sounds a little contrived.

Brooke Hsu:
I hadn't heard that theory. But that brings up a good point. You know, there is - there are a lot of mysteries still about the moon that we don't really understand. And of course all we really have to go on is what's been preserved.


It does seem - and I am not by any stretch of the imagination a modeler of these sorts of impacts so, you know, I couldn't really speak to their results. But to me it does sound a little improbable.

(Stuart Myers):
Yes.

Brooke Hsu:
But then again, you know, we thought water on the moon was improbable. So you never know. You know, it'll - I think it'll really be born out as we continue to gather more data in our understanding of the moon and it's creation starts to, you know, become a little bit more focused.

(Stuart Myers):
Yes. Because personally I always thought that the reason for the asymmetry in the crust I figured had something to do with the affects of the interaction with our gravity because when the moon formed it was a lot closer to the earth than it is now. So the affects would have been much stronger. That's what I always thought. But this thing - collision thing it sounds like it's got too many arbitrary parameters to it.

Brooke Hsu:
That's possible. But it's definitely something to keep an eye on and see how that story evolves.

(Stuart Myers):
Yes. There was a couple articles about it on spacedaily.com. So if you check the site, they should still be there.

Brooke Hsu:
I'll have to take a look. Thanks.

(Stuart Myers):
Yes.

Coordinator:
If you'd like to ask a question, please press star 1 on your touchtone phone. If you'd like an open line, it's star 1.

Kenneth Frank:
Well, if we don't have any questions, then Brooke you can go on with INOMN if you'd like.

Brooke Hsu:
Okay. All right. We'll do that then. So I don't have a PowerPoint for this part of the presentation. So hopefully I can follow a little bit - along a little bit better with myself.


First I would like everybody to mark their calendars for October 8 of this year for this year's International Observe the Moon Night. We're really excited because we have a couple of new things on the docket for this year's event.


Namely that this year we're really focusing on personal and cultural connections to the moon. So we're really interested in hearing everybody's personal stories about the moon. And so you'll notice if you go to our Web site, which is observethemoonnight.org, you'll see first of all that it has a brand new look from last year. We've redesigned the Web site. Hopefully it'll make it a little bit more easier to navigate.


But we've also added a discussion board for the Web site. So we encourage anybody who's hosting an event to go there or even if they're not; if they've just attended an event to go there and share their stories about their experiences at an INOMN event or their personal experiences about the moon.


There are already a couple of discussion topics posted there about hosting an event, tips and tricks or, you know, sharing your stories. So we encourage people to go there and check it out and, you know, share with each other what, you know, how they feel or, you know, any tips that they have when they're observing the moon or hosting an event.


On the left hand side of the page you'll see our event page. And if you click on that, you can actually see the places that have already registered. And if you have not already registered, we encourage you to do so. I will mention that last year we were - if you had already registered your event through the Night Sky Network, we were able to take those registrations and automatically import them to our event page.


But we also have the capability of adding a little bit more information. So if you wanted to not only register your event but also have - if you have a link to your club or organization or if you want to put an address for the location that already show up on the map. But if you want to put a point of contact or if even a description of the event, please look at our site as a way to advertise your event to your community. So I wanted to put that plug in.


Additionally on the Web site you'll see that there are links to science resources. So if you click on science resources, you'll find all sorts of facts and FAQs, information about past lunar exploration, current exploration and even future exploration.


And what we're going to actually have coming up soon will be presentations - science presentations such as the one I'm giving tonight that you can download. And if you want to share that with your participants during your event, then please feel free to do so. So that information will be there.


Under event materials, this is pretty sparse right now, but we do have a save the date card. These are in Photoshop or currently they're in PDF but we can also put the Photoshop up there. But you can feel free to print those out and use those for your event.


Coming soon within the next - I would say next week or two will be flyers that you can use to advertise your event as well as the 2011 moon map which shows the moon as it will occur on October 8 of this year with some featured highlights on the moon.


So you'll be able to see the moon as it will be as well as get kind of a description of some of the areas of interest that you might want to observe on October 8. So if you go to the get involved section and go to register an event, you can actually register your event there.


I will also add that we are really interested in - of course my map is not showing up on the register the event page. I will get that straightened out tomorrow. We are providing you folks with evaluation forms. If you're interested in having your event evaluated and you're in the United States, part of our work is to actually provide evaluation forms.


So if you want demographics on your audience, we have audience event cards that you can actually download and use at your events. We also have kind of a longer survey form that you can use if you want to ask, you know, more in depth questions.


And if you want to get information about the kind of people who show up to your events, we're offering that service to you. That just basically requires you to go on and register with our evaluator, register on the Web site.


And what that'll do is give you a unique event identity and you would then use that identity to enter - to view your data and enter your data if you wanted to do it online.


In addition to what we're having this year is QR codes. So if you're familiar with these, these are these little black and white images that you can take a picture of with your cell phone and then it'll bring you to a Web site. So we're actually going to have this available on the evaluation forms that will take your participants directly to our evaluation Web site where they can take a survey and basically give feedback about the event that they attended.


So we encourage you to make use of that. You know, it's helpful for us to know how we're doing as a group as well as, you know, get feedback about what's going on as far as in the (unintelligible) and how people are enjoying the moon.


The other thing we have is a bunch of social media links. If you make a YouTube video of your event, please share it with us. We're happy to put it on our YouTube - favor it on our YouTube channel. We actually found that there were quite a few folks who made YouTube videos of their events from last year. So we favored those and so there's a list of those on the YouTube channel.


And you can also follow us on Twitter and Facebook. Twitter is at Observe the Moon and Facebook is where an organization Observe the Moon Night - International Observe the Moon Night. And we're actually using a moon hash tag which is pound the - yes, hash tag moon night.


So if you happen to be tweeting about your event, go ahead and use the pound - I mean the hash - the moon night hash tag and we'll be able to see people from around the world who are participating in the International Observer the Moon Night and tweeting about it.


It was really great to watch last year as we saw hash tags coming in from Asia, you know, early on in the day and actually see it come, you know, continue to go through as the time zones, you know, as the evening progressed across the world, we could see different people tweeting about their experiences.


I think that was all I wanted to share about International Observe the Moon Night. We're very excited and we hope that you all share your event with us and share the excitement with the moon. And if you need any other resources, please let me know and I will do my best to help facilitate in any way I can.


And it's got a great partner in the Astronomical Society of the Pacific and, you know, all sorts of other team members across the country and across the world. And we just, you know, we want to get people out and excited about the moon and sharing their stories.

Kenneth Frank:
Well thanks Brooke. We could open the lines up again if anyone had more questions (Mike).

Coordinator:
Thank you. If you would like to introduce a question for an open line, please press star 1 on your touchtone phone. Star 1 for questions. We do have a question from Kevin Richardson. Go ahead Kevin.

(Sarla Richardson):
Is the water on the moon radioactive?

Brooke Hsu:
Is the water on the moon radioactive? No. It's just water. It's simple H2O just like we would find here on earth.

Coordinator:
We have a question from Peggy Walker. Go ahead Peggy.

Peggy Walker:
Thank you Brooke. I wanted to know - I saw a show talking about the kind of phenomenon that goes on in the moon, kind of like the iridescent things that were even documented by some of the Apollo astronauts. Would that be partially because of those volatiles and maybe the radiation having different affects in temperatures? Because nobody can really explain what that really was.

Brooke Hsu:
Iridescence on the moon you said?

Peggy Walker:
Yes. On the show it was a science channel. The woman who actually does, they call it something phenomena - lunar something phenomenon. And even the astronauts have talked about where it looked like there was luminescence or fluorescence in certain parts but it was further away and they never went to it.


And they have yet to figure out why certain areas had that look to it and even changes, you know, that moves around the surface. But then nobody could tell what actually that is.

Brooke Hsu:
Okay. I think - are you talking about lunar transient phenomenon? Is that...
Peggy Walker:
Yes, yes, yes, yes.

Brooke Hsu:
Honestly, you know, I don't actually know a whole lot about that. I know that, you know, it has been documented. There hasn't - there haven't been really been explanations for it. If you want Peggy, I can certainly ask some of the local - some of the scientists on the LRO team if they know more - if they have more information about it. But I'm not sure that it's really been settled what exactly it is that they're seeing - that's being seen.

Peggy Walker:
Well I understand that the temperatures are so diverse that you found from then LRO in the chemical elements there that, you know, would that create that kind of a phenomenon?

Brooke Hsu:
Well, the temperatures would not and this is because over the course of about two weeks the temperatures remain about the same. The moon has a two-week day and a two-week night. So if you're looking at the surface of the moon, let's say you're an Apollo astronaut or an astronaut, you're on the surface looking across the surface, the temperatures are going to be relatively steady.

Peggy Walker:
Okay. Okay.

Brooke Hsu:
But they start to change once you transition from day to night but also as you go further North or further South in latitude. They're going to say it changes. But those are going to be, you know, larger regional scale changes.

Peggy Walker:
Okay. All right. Thank you.

Coordinator:
If you'd like to ask a question, please press star 1. Star 1 for questions. One moment.

Kenneth Frank:
And another thing I want to bring up that once you do first put your event that you're going to have for INOMN, on the Night Sky Network calendar and once it's completed of course it'll tell you do you want to log this event and you say yes. And you fill the form out.


Then once it's over with, on October 16 if you have your event logged, on the 17th of October we're going to hold a drawing for a Lumicon polarizing filter. That's, you know, optical grade Hoya polarized glass that's great. You can use after the first quarter moon when it gets brighter. And we're also giving away a moon globe and this is all thanks to the INOMN folks. So that's a wonderful thing.

Marni Berendsen:
And this is Marni and as Brooke pointed out, any event that you log - that you post on the Night Sky Network that you're going to be holding on October 8 will within a day after you post it on the Night Sky Network will show up on the INOMN calendar - I mean map that they have on their Web site. So you get double coverage.

Jessica Santascoy:
And this is Jessica. It's also just as a reminder going to show up on the iPhone app Go Stargate. So you would even a much further reach. We have about 20,000 downloads of that iPhone app. So there's triple exposure waiting for you.

Kenneth Frank:
Were there any more questions (Mike)? If not...
Coordinator:
If you'd like an open line to ask a question or have a comment, for an open line press star 1 please.

Kenneth Frank:
That sounds like there aren't any more questions.

Coordinator:
You are correct sir.

Kenneth Frank:
Okay. Our next telecon will be on Thursday, September 22 when Dr. Ned Wright will be presenting Exploring the Dark Side of the Solar System with the WISE Mission, which is the wide field infrared survey explorer.


Thanks again Brooke. It was wonderful. A great - those images are fabulous of course with the results as well. It's just spectacular. We're learning so much about the moon now.

Brooke Hsu:
Well it was great to be here Kenneth and I want to thank you for the opportunity to have me on and let me share our wonderful results.

Kenneth Frank:
You're most welcome. Okay. Thanks everyone for joining us and have a good evening. Bye.

Woman:
...everybody (unintelligible).
Brooke Hsu:
Bye.
Coordinator:
This concludes today's conference call. Thank you for attending. You may disconnect at any time.

END

