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Coordinator:
Welcome and thank you for standing by. At his time, all participants are will be in a listen-only mode. During the question and answer session, you may press star 1 on your touchtone phone. Today’s conference is being recorded. If you have any objections, you may disconnect at this time.


Now I will turn the meeting over to Kenneth Frank. Thank you. You may begin.

Kenneth Frank:
Thank you very much (Anna). Hello everyone and welcome to the Night Sky Network’s Third 2010 Bi-Monthly teleconference entitled Recent Science Results from the Lunar Reconnaissance Orbiter with Brooke Hsu and Brian Day.


I'm pleased to introduce Brooke Hsu, Education and Public Outreach Lead for the Lunar Reconnaissance Orbiter, LRO, at Goddard Space Flight Center in Maryland, and as a geologist and educator by training and a science geek at heart. Brooke enjoys sharing NASA science with as wide an audience as possible. And before the telecon, I found that Brooke likes to do a lot of hiking. She did a 46-mile hike that - was this last year or this year Brooke?

Brooke Hsu:
Last summer.

Kenneth Frank:
Last summer and just in four days at Glacier National Park. And she also enjoys besides hiking, backpacking and rock climbing.


And along with Brooke this evening, we are fortunate to have Brian Day of NASA Ames in California who is the Education and Public Outreach Lead for the Lunar Crater Observation and Sensing Satellite - as you know the LCROSS Mission that we all know and love. And Brian as many of you also know is an amateur astronomer here in the San Francisco Bay Area and a member of the Peninsula Astronomical Society, Fremont Peak Observatory Association, although he's told me he owes some dues, and also he was a board member and Vice President of the San Jose Astronomical Association.


Without further ado to our telecon audience, I'd like to present Brooke and Brian.

Brooke Hsu:
Thank you, Kenneth. I'm pleased to represent the LRO Project this evening, sharing with you and everyone the recent science results from LRO.


This first picture on this front image is from the clean room down at Astrotech in Titusville, Florida, just outside the gate of the Kennedy Space Center. I was privileged enough to be able to visit the spacecraft as it was mated on top of the LCROSS satellite, and this was taken the evening before both spacecraft were encapsulated into their fairings to be then shipped out to the Kennedy Space Center and launched - and put on top of the Atlas 5 rocket. And the person in the image that's on the right with me is Cathy Peddie who is the Deputy Project Manager of the project.


And so if we go to the next slide, I will give you guys - everybody a brief primer on the LRO mission in case you haven't heard about us. Our tiny little moon mission that launched last year on June 18 along with the LCROSS mission on an Atlas 5401. So what that means is that there was a 4-meter fairing, no solid rocket boosters, and Brian what was the (one for)?

Brian Day:
Single engine (Centaur) upper stage.

Brooke Hsu:
Thank you very much.


Like I said, co-(manifested) with LCROSS. We were one of a few spacecraft that has actually launched this way. There were several others, but it's pretty rare to see two spacecrafts launch at once.


We reached lunar orbit about 4-1/2 days later on June 23, and we spent about three months in a 200 by 15 kilometer -- (those are new units there; those are kilometers) -- elliptical orbit checking out all of our instruments. There are seven on the spacecraft and making sure everything was working properly.


Beyond that, we went about three months later into a 50-kilometer polar mapping orbit. And I'd like to say in the DC area - now that's about the distance between Washington DC and Baltimore. So if you look on your maps, I don't know what the equivalent would be on the west coast, but...

Brian Day:
San Jose to San Francisco.

Brooke Hsu:
Yes, so very, very close to the moon.


On the next slide, I'm going to go through each one of our seven instruments piece by piece and give you an example on each of these slides just to give you an idea of what we're seeing. This is a picture of the spacecraft now without the fairing inside the clean room at the Goddard Space Flight Center, and you will see that all of the instruments now in the spacecraft have been blanketed. These are thermal blankets, and each one of these next slides will highlight one of our seven instruments and give you an example of what the data for the instruments actually look like when they are processed by the science team.


So our first instrument is a CRATER, and this is the Cosmic Ray Telescope for the Effects of Radiation. So you will notice that we love acronyms here at NASA, and LRO is no exception. It's chock-a-block full. Each instrument is actually an acronym.


So CRATER is what we call LRO's hood ornament. It sits atop the spacecraft and it measures radiation from solar cosmic background and reflective lunar radiation. And I will get into the lunar radiation in a little bit when I talk about the actual results, but this is what the kind of spectrum of the data looks like as they are measured by the CRATER instrument.


On the next slide is DLRE or Diviner Lunar Radiometer Experiment. We just call it Diviner for short. And this actually has eight different channels that it measures temperatures in, so this goes from the far infrared all the way to the near infrared and gives us a thermal map of the moon so we can know - by examining the moon with Diviner, we can see what the moon's day and night temperatures look like and where we have actual areas on the moon that are permanently shadowed and thus permanently cold. That's a little (unintelligible) that we'll talk about in a minute.


Next, we have LOLA, the Lunar Orbiter Laser Altimeter, and this is actually a laser altimeter that uses one laser that's split into five beams and its frequency is about 24 hertz and the laser is about 1064 nanometer, so it's in the green spectrum. And it uses laser pulses to measure topography, slope, and reflectance, and this is all simultaneously.


LOLA has a rich heritage in that it is a third-generation laser topography instrument. The mother of LOLA is MLA or the Mercury Laser Altimeter, which is being flown on The MESSENGER spacecraft, which has yet to reach orbit around Mercury. And the grandmother of LOLA was MOLA for the Mars Orbiter Laser Altimeter, which was flown around Mars and captured more than a billion shots in its lifetime.


The next slide is LAMP. LAMP is our Lyman Alpha Mapping Project, and this actually uses reflective UV radiation from distant stars. So if you are to look at the sky in the UV portion of the spectrum, the (inner) spectrum would actually look like twilights in any direction you look. And this is because this all background radiation from stars not only in our galaxy, but throughout the cosmos.


And so this instrument is sensitive enough to pick up on that reflected radiation - UV radiation that comes from all over the place. It bounces off the moon and comes into the sensors on the instrument. And this is actually a carbon copy of an instrument that's being flown on the New Horizon spacecraft called Alice, which is being flown to Mercury. Sorry. Not Mercury, Pluto.


So an example of what this looks like. We actually used LAMP to see into these permanently shadowed regions on the moon, and we can actually based on the way the reflectivity and the UV changes we can tell something about the surface composition of the moon.


On the next slide - and this is our Mini Radio Frequency instrument or Mini-RF. And this actually uses X and S-band radar to measure the surface of the moon, and this is an early map of the South Pole using Mini-RF data. So you will notice that towards the middle - toward the actual pole we don't have much data, and the reason for that is because Mini-RF if you notice where it is on the spacecraft - it kind of points off to the side.


So as the spacecraft is pointed directly at the moon - so all of the instruments that you see on the left-hand side on the instrument panel can see directly below the spacecraft. Mini-RF kind of points off to the side and gets the side-glance view of the moon from the way we orbit. So it takes a special maneuver to actually get these polar areas or what we call a (NADER) or a direct below spacecraft look at the moon with Mini-RF.


Our next instrument is actually three instruments, and I only highlighted two of the three because the third is kind of hard to see in this image. This is our candy - our eye candy of LRO. And these are our cameras, so they are visible light and UV and infrared imagery. The two that are pointed out here are our narrow-angle cameras or NACs -- I told you there are a lot of acronyms -- and these are our high-resolution images. So with these images now in our mapping orbit around the moon at 50 kilometers, we can actually see sub-meter scale features on the moon.


So some of these boulders that we're seeing - some of these small boulders on the particular picture are smaller than 1 meter across. It's pretty phenomenal. Again, sorry to use the east coast analogy, but if you were standing in Baltimore with one of these cameras, you could actually see the head of the Lincoln Memorial in Washington DC 30 miles away. Pretty spectacular.


The other one is the wide-angle camera, and this has seven different filters throughout the UV visible and infrared to give us sort of a wide-angle lower-resolution but near true color image of the moon.


Our next instrument is kind of covered up here down at the bottom. You can't really see what it looks like for real because it's blanketed. The reason why it is blanketed is because it is a neutron detector and neutrons will pass right through that solar blanket outer field. So in order to protect the instrument, we went ahead and blanketed it. And LEND, the Lunar Exploration Neutron Detector, uses thermal - it measures thermal and epithermal neutrons, and the thermal and epithermal refer to the energies of the neutrons as it comes off the moon.


So this indicates then when we see neutrons, we recognize that there is a suppressed hydrogen signal. Or if we see the - sorry. If we see the lack of neutrons - if we know hydrogen has one protein and one electron, but no neutrons. So if we see no neutrons coming off the moon that suggests that there may not be - or there may be hydrogen there. And this is an early map of the LCROSS impact site and LEND was one of the early instruments to get high-resolution maps to the LCROSS impact site selection team. And so there was a real scramble to make sure that we have this data in the hands of LCROSS so they could select the perfect place for them to impact.


The next - okay, so those are the seven instruments, and I will go through some of the data that we have from these instruments. So some of these will be pretty pictures, and I apologize some of them will be squiggly lines, but that's what real data looks like, but it's all this wealth of information.


So some of the early results of CRATER indicate that there is the predicted radiation from cosmic background energy, but we were kind of in this particular peculiar case since LRO launched (at the) solar minimum. So we were actually able to measure the - what we would think of the basic background - cosmic background radiation environment in flight between launch and the moon and around the lunar environment. CRATER was one of the very first instruments to be turned on, and that's because they could actually just measure the radiation as we were in flight.


So we see this sort of background radiation coming in and being detected with CRATER, and so that is indicated on the left-hand side. On the right-hand side, we are seeing some radiation coming from the sun. Now, there's kind of this fuzzy place close to the left-hand side that is being - as it's outlined here in the oval. Now this was something that was not expected to be seen given the models our scientists had of what the radiation environment would look like, so it was a data anomaly if you will, but it was showing up no matter you know where they were in space. I take that back. It became stronger as they got closer to the moon.


So the - while we saw the cosmic radiation pretty much behaving the way the scientists predicted it would behave, as we got closer to the moon and lower in our orbit, we saw this signal getting stronger and stronger. And it turns out what this is is actually reflected radiation from the lunar environment, so these rays are coming in, interacting with the lunar surface, and they are actually being reflected back and being detected by the instrument and that's something that was never predicted in our early science predictions. Sorry to be redundant.


Okay, so here's a better view of that. If we look - this green line here on the chart is the actual model - the predicted model of what these galactic cosmic rays or GCRs would look like as we got closer and closer to the moon. So if we'd look on the bottom scale, these are - the bottom scale is a (log scale) and this is lunar altitude. So this is the distance of LRO to the moon. So as we go toward the left, LRO is getting closer and closer to the moon.


We notice on the right-hand side we - this is basically a (count rate). This is how much radiation we would expect to see given the distance to the moon, and the green line is the predicted line for the model. Now the black dots are actually measured by the CRATER instrument, and you see that it deviates quite a bit from the predicted and this is because of this reflected radiation that we're actually measuring from the moon.


So it's quite interesting that we would see this happening, and it's something that our scientists never predicted and it tells them a lot more about the way galactic cosmic rays actually interact with the lunar surface environment.


Next slide - so some pretty pictures. This is from Diviner. Just a reminder that Diviner is our temperature sensor on the spacecraft. The picture on the left is actually the daytime temperatures on the moon, and we're looking at the North Pole in both of these images.


So on the left-hand side, we see daytime temperatures, but we see as we get toward the pole the incidence angle of sunlight toward the pole becomes shallower and shallower until we get to a point where the sunlight rays are coming - basically skimming across the top of the polar region. So we are getting less energy at the top and so the temperatures are colder - no surprise.


On the right-hand side, these are the nighttime temperatures. So as we know, the moon goes through day and night cycles, and so we were actually able to make these nice global maps of what you know daytime global temperatures would be like and the nighttime global temperatures. And we see that it's pretty much even again until we get to the pole, and this is where we start to get these really, really cold areas.


And okay going to the South Pole now, this is where we found some of the coldest temperatures to be measured yet in the solar system. So this is from (channel 9) and the temperature range is given at the top. What we are seeing is the areas in purple in this image are down to 25 Kelvins. Now 0 Kelvin is the predicted temperature where all molecular activity stops, all atomic activity stops, so it's what we call absolute zero.


So in this image we're finding temperatures on the moon that are only about 25 degrees above absolute zero. It's freaking cold. I wouldn't want to go there. It's really cold and it's again not something that any of our scientists would have expected or predicted before we actually got the sensor in orbit around the moon.


Next slide - LAMP. So I mentioned the image of what the UV sky glow would look like, and the image toward the bottom is actually what the sky glow would look like if we looked at the whole sky as viewed from earth. So we notice that there is a Lyman alpha line that we can readily measure and this is what we're using now to see the reflected light coming back from the moon.


Next slide - so here's a map from LAMP - an early map. And you will notice that we have some gaps in the data; it's not complete yet. But LRO will be in orbit for at least another couple of years, and so as we continue to orbit the moon we will fill in these gaps. And this is superimposed on a black and white grayscale topography map.


So we will notice that as LAMP is passed over - I might mention that each one of the stripes in these images represents the path of the instrument. So toward the pole you will see that the stripes get a lot more concentrated, and that's because we're in a polar orbit about the moon and they get more dispersed as we get toward the equator because the spacing between the ground tracks and the instrument gets (larger).


So we notice that these areas I mentioned before, the permanently shadowed regions, have a different reflectance in the ultraviolet than the surrounding areas, and the jury is still out on what this actually means or what's going on in these areas. We will need to couple this data with some of our other data from the spacecraft, but there is definitely a distinct different signal coming from these permanently shadowed regions.


So who know what it means. Chances are it probably means water frost, but we need - again, we need some more data and we need to validate it with some of the other instruments. As we all know, the LCROSS was very successful in finding water on the moon, but our scientists won't go that far to say that quite yet.


So the next instrument LEND - this is just a schema of how neutrons are created in a lunar subsurface environment. Cosmic rays come in, they interact with matter, and they send out different forms of energy. They will send out neutrons, they will send off gamma rays, and the neutrons are actually what's being detected by the instruments.


So LEND has four different collimators on the instrument that actually will give us about a 10-kilometer spot on the lunar surface, so that's basically the resolution of the instrument is 10 kilometers. And so you see the ring on the bottom right here indicates the resolution of sensors that don't have collimators on them, so they are about 50 kilometers versus the spot in the middle, which is the resolution of LEND.


On the next slide, this is now an epithermal neutron map, and the areas outlined in -- hopefully everybody can see this -- gray kind of toward the middle are these permanently shadowed regions. So one of the things that was predicted for permanently shadowed regions was the potential for water ice based on earlier data sets like (Carmenzine) and several other - and Prospector. So we expected to see - if this was water ice, we would see a suppression of signals of neutrons coinciding with these permanently shadowed regions. Well surprise, it doesn't necessarily coincide and this is what this map is showing.


So the areas in kind of yellow and orange are where we have high signals of neutrons. The areas in dark blue are where we are seeing suppressed signals or no signal. And in some cases like in Cabeus, which is kind of in between minus 30 and minus 60 - kind of at the 10 o'clock portion of the - toward the middle of the image. We see some correlation, but generally speaking we are not seeing very high correlation and that was something that was not expected or to anticipated by our scientists.


Moving on, we have the first high-resolution American typographic map of the moon. I say first American because (Cazia) actually got a topographic map of the moon, but I believe that (Cazia)'s sensors were not high resolution enough for - or not in orbit long enough to give us resolutions we're getting with LOLA now.


What we are seeing here is the height and we've captured the highest and lowest areas on the moon. We go from a relief of about minus 9.8 kilometers below what we call the lunar baseline or what we consider here on earth sea level to about 10.6 kilometers above. So the moon has got about - what is that? That's about 20 kilometers worth of relief on its surface, which his quite impress for such a small body.


I might add that this map while we're looking at it is not the highest resolution data that we have. We actually have resolutions now to about 64 pixels per degree, which is - I can't do the map. There's 30 kilometers per degree, so we're getting about 500-meter topographic resolutions.


The next slide shows the far side, which is not a side that we typically see of the moon, and so this is an area between about 120 and 240. These are (east positive denotations) and minus 10 to about 5 in latitude. And so the area of highest elevation so far observed is about 10.5 kilometers, and we actually have an updated number. We found a higher spot, but I can't release that quite yet. Ask me in about a couple of months.


But some of the nice craters that are featured on the lunar (far side) are here - (Macheovinci), (Mendela), (Korleb), and (Hurtstrong). They are all some these really nice prominent craters that we don't typically get to see from the earth's point of view.


Next slide - more eye candy for you guys. These are images from LROC and this is from a presentation that was given at the Lunar Planetary Science Conference this past March from our LROC team. Because we have such high resolution with these cameras and LRO is in the polar orbit, we are discovering new low-base scarps. A low base scarp is essentially an area where the moon's surface has contradicted and it created a thrust fault - so in geology terms it's a thrust fault. But it's not because of tectonics; it's because of the thermal history of the moon.


So these are low -base scarps that have never been seen before, again because nobody has been in the polar orbit like we have, and we are finding them all over the place. So these are just two examples of these scarps and they've been named by our team.


Next slide - so when we start talking about the age of these things, what does this actually mean to our scientists? Well we can use what's called the Principle of Cross-Cutting Relationships to -and that means that basically we look at a scarp like the scarp on the kind of middle left here. We see a close up of the scarp and we see that there's a little tiny crater that's actually being intersected by the low-base scarp. Well this tells us that the scarp is actually younger than that small crater.


And given the newness of that surface, we know that the surface is relatively new. We know that the scarp is younger than the surface, and that tells us that that scarp is pretty fresh. And by fresh, we mean that it's probably likely much less than one billion years old, which seems like a long time for us. But for the moon, that's really, really young. We believe that until before we started seeing these features, the moon's thermal history had been written in stone several billion years ago.


Moving on to Mini-RF, this is an example now of some of the LROC images on the bottom and the radar images on the top. So what we are seeing here are a set of stereo pairs that have been put together by our Mini-RF team, and what we are seeing here - this is actually (unintelligible). So we are seeing cobra head craters here, and the image on the right-hand side is actually derived surface reflectivity in topography from the Mini-RF and Brian is giving me all sorts of funny looks.

Brian Day:
I'm just trying to (prefuse) them.

Brooke Hsu:
Yes, if you stare very closely and back your head away from the screen, you might be able to get a 3-D view of that.


I've shown this map before, and this is the south pole of the moon. And you can see that with the Mini-RF data, again the (stripeness) is the actual - a strip of data from the instrument. So you see that as we orbit about the pole, we get a strip and then another strip, and the moon rotates underneath the spacecraft, and we change locations slightly so we can start to build up this map.


And so what we're actually seeing here is surface reflectivity rather than topography per se. Now surface reflectivity is based on topography, so areas that are pointing toward you are going to look brighter in radar than areas that are pointing away from you or are in what we call radar shadow, which are hidden behind a mountain or a crater (rim). But we're seeing that Cabeus doesn't really look like a whole lot in Mini-RF. It's pretty quite spectacular in topography data or in temperature data, but it's kind of featureless in radar data and we're still teasing out what a lot of this information means.


And that's all I have. There are some other resources. Please be sure to visit the Science Visualization Studio, and that's where we have a lot of our animations about the spacecraft. We're actually starting to visualize some of the data now coming back from the spacecraft. If you have access to the Science on a Sphere Auditorium, the LOLA global data has already been uploaded to the venue. So you should be able to see that there, and see the moon in you know 9-feet diameter gloriousness, as well as the LRO Web site.


And that's it for LRO. Any questions. Oh, we're closed. Okay, so we will move on to International Observe the Moon Night. And the reason why I asked Brian to join me this evening is because Brian, and myself, and several other partners are actually spearheading this project to garner interest and enthusiasm about the moon because you know we all love the moon so much and actually get everybody out and involved in observing the moon.


In my own personal experience, I notice that many people don't just take the time to go out and take a look at it and see what it looks like to them in the night sky. Notice that it's changing from night to night, that's phases changing, that different features are there or you know have disappeared.


So we will give you a brief primer. The International Observe the Moon Night is going to be on September 18 of this year, and our theme is Seeing the Moon In a Whole New Light. As you've just heard, there are plenty of fantastic new discoveries based on the lunar missions that have just gone up, and we want to share that with everybody and we want you involved.


So if we go to the next slide on the International Observe the Moon Night, it's myself and my colleagues, Lora Bleacher and Doris Daou from the NASA Lunar Science Institute, and Brian Day, Andrea Jones also a part of the LRO (ETO) team with Lora and myself, Brian Mitchell from the Lunar Quest Office, and (Andy Sheener) and (Stephanie Shift) from the Lunar and Planetary Institute.


Some of our partners include the Lunar and Planetary Institute, and ASP, (Endcook), and Astronomy Without Borders. Let's see, so we have some international partners already onboard. We have Chile, Canada, The European Planetary Science Conference, and (AYA Committee) in Greece. So we're really excited to bring this not only to everybody in the States, but worldwide.


So what does this mean for all of us on this telecon? It means that we want to get you guys involved, and I will let Brian talk about this in just a second. But we want to bring everybody out and let's go look at the moon and let's have some great activities for kids to do and teach people about what we can see without naked eye, or through a 3-inch telescope, or through a 12-inch Celestron, or a pair of binoculars. But let's get everybody out and get them observing.


And in conjunction with this, we are hosting a lunar photography contest to encourage all of you guys to you know put your cameras up to your telescopes and give us some pictures. Or you know take some pictures of the moon with a landscape or whatever floats your boat, whatever excites you, whatever really gets you jazzed about the moon. And send them to us and we're going to be using the winning image, which will be selected both through online voting and through our internal committee, for all of the materials for 2011. So this image that you see across the top of the moon will be replaced by some of these actual photographs and we're pretty excited to be able to share that with everyone.


In addition to that for those of you on Twitter, we will be hosting a Tweetup at at least these four locations - at Ames in Mountain View, California, Goddard Space Flight Center in Greenbelt, Maryland, LPI in Houston, Texas, and at Marshall Space Flight Center in Huntsville, Alabama.


We have a Web site. It's obervethemoonnight.org, and on the Web site, it's still under construction. We are population all of the links that are there. You can go there now, but it will tell you we are under construction. We are going to be including how to host your own event if you are so inclined. We will be including kits - so that includes advertising flyers, and hands on activities, and basically anything you'd want to be able to reproduce for yourself for your own event, info on the moon and activities.


And we're going to actually have a moon map, which we are producing that will show the face of the moon on September 18 as well as some of the prominent features that you'd be able to see either with the naked eye or through a telescope and some information about each of those features. And we'll be selling International Observe the Moon merchandise. Well we won't be, but you can go on CafePress and buy it if you want to have our own T-shirts for the evening.


And I'm going to turn it over to Brian to talk about what it means for you guys and how we would love to have your involvement.

Brian Day:
Thank you very much, Brooke.


Well as amateur astronomers, you folks are the experts introducing the moon to the general public. Through countless star parties, you have had people come up and have their first look through a telescope and first look at the surface of the moon. You know what it's like to see that reaction and see how people suddenly become sort of deeply engaged when they see the surface features - the craters and the mountain ranges on the moon. But yet we recognize that you are the experts of this, so sharing the excitement. You are doing this hobby because you love it and that excitement is infectious - it gets to the public, it engages them. So we know what a valuable resource the amateur astronomy community is here.


This is a special time to be showing the moon to people because as you've heard tonight, our understanding of the moon has changed radically in just a few short months. Our understanding of the geologic history of the moon, its activity, its composition, the fact that there's water on the moon. We now know that the moon has an atmosphere. I grew up knowing that the moon didn't have one, but it does. We're about to send a probe in late 2012 to explore the atmosphere of the moon. And with the advent of the discovery of water ice and an atmosphere, we're now even talking in terms of a hydrologic cycle on the moon. That is not something we would have said a year ago. What an amazing concept.

So I'm reminded of one of the press conferences shortly after the LCROSS mission with one of the researchers stating, "This is not your father's moon." The moon that we knew from Apollo or that we thought we knew from Apollo is actually far different than what we understand today. And so one of the things that we will ask you to do is help share this story, and we will be providing resources for you on the Observe the Moon Web site to help tell this story and relate the excitement of how our understanding of the moon has just changed radically by our new experiences there on the moon.


So again, we look forward to this extremely valuable partnership with you, your expertise, your implementation, and your enthusiasm. This is going to be a lot of fun and we look forward to engaging a large number of members of the public and having them conduct their own first-hand observations of the lunar surface.

Brooke Hsu:
Thank you, Brian. Well said.


So if you are interested in either hosting your own International Observe the Moon Night or participating in the night that's going to be held at Ames because I understand that most of you are in the Bay Area, contact myself or Brian Day and we will be happy to point you in the right direction.

Brian Day:
I also understand we may have some people from Astronomy from the Ground Up with us tonight, and so we want to invite you to consider having an Observe the Moon Night event at your facility. Again, this is a great opportunity to really engage the public.

Brooke Hsu:
And with that, we will take questions.

Kenneth Frank:
Okay, (Anna) if you would have people line up for questions that would be great.

Coordinator:
Certainly. If you would like to ask a question, you may press star 1 on your touchtone phone. Please be sure to unmute your phone and record your name slowly and clearly so I may announce you for your question. Again at this time, if you would like to ask a question, please press star 1. And it should be a few moments here for our first question.

Kenneth Frank:
And Brooke while we're waiting for that, where can people send their lunar photography? Is there a Web site or a link or something?

Brooke Hsu:
If they want to send them now, they can send them to me. We will have a link. Actually, we're going to be using (Lunar Flipper), but the Web site is not set up for receiving photography just yet.

Coordinator:
Okay and we do have a few questions from the phone lines. Would you like to take them now?

Brooke Hsu:
Yes.

Kenneth Frank:
Most certainly.

Coordinator:
Okay, it looks like our first one comes from (Taylor Markos). Your line is open.

(Taylor Markos):
Okay, I have a few questions actually. The first one is regarding the low-base scarps. Have you also detected a lot of them on the earth side of the moon? And the second question is can you point out on Slide 13 the impact crater for LCROSS?

Brooke Hsu:
Okay, do address your first question about where we're finding low-base scarps; we are actually finding low-base scarps on all sides of the moon. So we are finding them on the near side, we're finding them on the far side, but the ones we're actually discovering are at high latitudes...
(Taylor Markos):
Okay.

Brook Hsu:
...on all sides. And your question about Slide 13 was where the LCROSS impact site was.

(Taylor Markos):
Yes.

Brooke Hsu:
And it was - if you look at the crosshairs - and actually I will let Brian point it out because he knows better than myself.

Brian Day:
I've not seen this image yet, so - this is the first time seeing this image so I'm not - so that looks like that's (Shumaker) right there in the middle.

Brooke Hsu:
Yes.

Brian Day:
And so probably...

Kenneth Frank:
We can see this on our screens at home.

Brooke Hsu:
Right. We're trying to figure out where it is.

Brian Day:
This is an image I've not seen before, so I'm twisting my head to get an orientation that looks familiar to me.

Brooke Hsu:
So the field of view is about 80 degrees.

Brian Day:
So this is the - is this it here?

Brooke Hsu:
Yes, I think so.

Brian Day:
So it looks to me that - so Cabeus is a rather degraded crater and it is somewhat elliptical rather than circular. It looks to me to be the crater at about position 10 o'clock at about halfway out, so it's a large rather elliptical crater. You see it here more elongated on the Y-axis as you are looking at it, and you will notice the kind of - yes, I believe that to be Cabeus right there, but again I'm sorry. This the first time I've seen this image, so I'm trying to get my bearings, but that looks like it.

Kenneth Frank:
So you said Brian 10 o'clock and about how far out from the...?

Brian Day:
About halfway.

Brooke Hsu:
There's a fainter inner circle on this image if you can see it about halfway out, and Cabeus is actually - the lower third of it is resting on that inner circle line at about 10 o'clock.

Kenneth Frank:
Okay.

Brooke Hsu:
I'm pointing, but nobody can see it.

Kenneth Frank:
So it looks like there's the purple area and then it kind of forms a V with the greener yellower area.

Brian Day:
Right. And the reason that I'm kind of thinking that to be the case is one of the things that we saw and you may remember from the LCROSS impact is that there's actually a notch in the wall of the crater. And so there's a (scale) mountain we called M1, and so there is a notch in and that allowed sunlight to actually come in and illuminate part of the floor there.

Kenneth Frank:
Does that have a little bit of a light blue in it say 3 o'clock, 7 o'clock? Or not 3 o'clock, like 2 o'clock - 7 or 8 o'clock?

Brooke Hsu:
Yes on either side.

Kenneth Frank:
Right.

Brooke Hsu:
Yes.

Kenneth Frank:
It looks almost like a little propeller kind of.

Brian Day:
One of the things we will do on the Web site is we will make sure that we provide you with some good photo maps of the area - of the LCROSS impact site. Unfortunately, those are things that probably aren't going to show up very well from the standpoint of your viewing through a telescope. Cabeus is awfully close to the south pole there.

(Taylor Markos):
Yes, we did (image) Cabeus when it happened, but I was just wondering how the temperature looks like on the map here.

Brooke Hsu:
Very cold.

Brian Day:
Very, very cold.

(Taylor Markos):
Yes, that's why I wanted to see what it looks like.

Brian Day:
Yes, so it's a very, very dark area. And as Brooke mentioned, the neutron data coming from LRO really steered us to Cabeus and it steered us away from our initial choice of where we were going. So that was one of the advantages of having LRO there before we did our impact is that they were able to scout out the region. And they said, "Look, the signature really is kind of anomalous."


I should point it out. It wasn't what we expected. There wasn't necessarily this close match between the neutron data and the permanent shadows, but one of the places where things came together very, very well was in this deep dark hole of the Cabeus crater. So that's why we changed plans and ended up going there.

(Taylor Markos):
Thank you.

Coordinator:
Our next question comes from (Darien O'Brien). Your line is open.

(Darien O'Brien):
Thank you Brian and also I really appreciated Brooke your discussion on the Lunar Reconnaissance Orbiter. My question is twofold.


One is I'm sure you guys are extremely disappointed as is are a lot of us backyard astronomers about the recent decisions about if you will be postponing indefinitely our ability to go back to the moon from NASA's perspective. I know I personally am very disappointed at that because I've been telling my daughter and son that they will have a chance to go to the moon some day, and that was a desire of mine as a little kid. I don't know if that will happen or not or if we can still have a chance to do that and reverse that decision.


But my real question is actually back on another slide. It's Slide 19. That's just an incredible photograph of the far side north of the equator that you have with all of the - what looks to me like - you know it kind of looks like cheese on the moon that's really gone bad with the color scheme that you have. And the question I had was looking at my globe of the moon that I'm holding in front of me.


This is a question I had and some kids asked me and I didn't know the answer, but most all of the names of everything on the north side of the moon are related to the Russians. In other words, (Quarterlev), Mendeleev, (Moskovian). And my question to you was is there any possibility of getting one of those little craters now that you've defined them named after an American again and/or what was the history for the naming of all of the craters on the north side of the moon?

Brooke Hsu:
Well that's actually a really good question and there's a really simple answer to that first part of that, which is why they are all named after Russians. Russia was the first ones to go to the moon in orbit, so they saw them first. They got there first.

Brian Day:
It's not so much the north side of the moon; it's the far side of the moon.

(Darien O'Brien):
Yes, sorry. I meant the far side, yes.

Brooke Hsu:
Yes.

Brian Day:
And they saw it first.

Brooke Hsu:
So yes, there are possibilities to name the craters. There is now an entire international board designated to approving the naming schema of any planetary feature on the planets or actually stars, galaxies, anything that's discovered in IAU, International Astronomy Union. Is that right?

Brian Day:
Yes.

Brooke Hsu:
So it's entirely possible that we will discover craters that have never been named before. But as you see from this particular image, there is quite a few and I'm not sure that anybody is going to want to go in and name them all because that can be quite time consuming.

(Darien O'Brien):
I just wondered - you know the one that's between the (Moskovian) and the (Quarterlev) that's really clearly visible. I will have to look at that one through a telescope. That one that's directly in the center of that photo that you don't have named. I was looking on mine and boy it's hard to imagine which - I mean you can tell which little craters are around it, but there's a huge impression there that you don't normally see, so that's an incredible photograph.

Brooke Hsu:
Yes and that's because it's not actually a photograph. It's actual data - ones and zeros that came back from the LOLA laser altimeter. And what we're seeing is a visualization of those ones and zeros that tell us essentially - for every given latitude and longitude on the moon, we see an elevation data point. So what you may not be able to see in old photographs or even on the lunar globe start to really come out when we see just the topography of an area. And yes, that is quite a remarkable feature and I don't know if that was named yet.

(Darien O'Brien):
(Darien O'Brien) is my name, so you might put that in the...
Brooke Hsu:
I will keep it in mind.

(Darien O'Brien):
So thank you very much.

Brian Day:
The bad news (Darien) is you'd have to die first.

(Darien O'Brien):
No, I don't want to do that. No need to do that.

Kenneth Frank:
No, you've got to do a lot more outreach yet.

(Darien O'Brien):
Thank you.

Brooke Hsu:
You are welcome.

Kenneth Frank:
Do we have another question, (Anna)?

Coordinator:
Yes, our next question I believe comes from (Stuart Meyers). Your line is open.

(Stuart Meyers):
Hello. Thanks for the presentation. It's rather well done actually. It explained a lot of stuff, and I was just curious though about the International Observe the Moon Night. And I was wondering - I was just curious about how you arrived - how the date was arrived at.

Brooke Hsu:
Well, I could deal with the PC version or the non-PC version.

(Stuart Meyers):
Well one that's reasonably true.

Brooke Hsu:
When we decided to do the International Observe the Moon Night, we were all at a geophysical conference meeting in San Francisco sitting at the Thirsty Bear pub. And we decided that we were going to do this, and our resident amateur astronomer expert, Brian Day, came up with a whole list of possibilities based on lunar phase. And so we all looked at the possibilities, and Brian through out some dates, and we chose September 18 because it was in the fall so it meant that it would be cooler for some of our partners in the south.

Brian Day:
And a less chance of fog for those of us in the Bay Area.
(Stuart Meyers):
Yes.

Brian Day:
It means also that we have school in session, which actually helps us in terms of getting some of the word out to the teachers. And as Brooke points out, one of the prime concerns was getting a good lunar phase.

(Stuart Meyers):
Okay, you know I mean I was just wondering. You know I mean of course - I mean the choice of the date looked at little bit curious actually. You know to me, September 18...
Kenneth Frank:
That's three days, four days after first quarter moon.

(Stuart Meyers):
Yes. Yes, that's true, but there are some other people who would find significance to another date in September, but I'm not going to go into that.

Brooke Hsu:
Well we were - we are aware of its coincidence with Yom Kippur. I believe that it ends at sundown on the 18th.

(Stuart Meyers):
Yes, I know. I'm not - I wasn't talking about Yom Kippur. No, I was just talking about this - I know of some people would have suggested why not September the 13th, but then again that's a rather (slot key) reference though. Oh well.

Brooke Hsu:
Yes, there's not much more to it.

(Stuart Meyers):
All right, but...

Brian Day:
Well also, a prime consideration here is we wanted to have it on a Saturday night...
(Stuart Meyers):
...right.

Brian Day:
…so that people - especially young people could stay up.

(Stuart Meyers):
Yes, so its...
Brooke Hsu:
Was there another question?

(Stuart Meyers):
No, you know I was just saying that I was going to wish you people continued success with the LRO mission.

Brooke Hsu:
Well thank you.

(Stuart Meyers):
And I also noted - what I found interesting was how they were able to find that lost (lunar pod).

Brooke Hsu:
Yes. Yes, we are starting to see all sorts of equipment left on the moon and the (lunar pod) is among them.

(Stuart Meyers):
All right. So as I say best of luck with the mission and I hope the International Observe the Moon Night works out.

Brooke Hsu:
Well thank you very much. So do we.

(Stuart Meyers):
You are welcome. Bye.

Brooke Hsu:
Bye.

Coordinator:
Thank you. Our next question comes from (Nick Doodish). Your line is open.

(Nick Doodish):
What's the effect of the lunar eclipse on some of the radiation that's being received? Over.

Brooke Hsu:
The effect of a lunar eclipse on some of the radiation -- well certainly during a lunar eclipse, some of the sun's radiation would be blocked on the moon, so the cosmic background radiation and the UV radiation wouldn't be unchanged.

(Nick Doodish):
Okay and as for naming craters on the moon, I would like to name one for (Frank Doodish). He's a professor at the University of Bangor. Thank you.

Brooke Hsu:
Thank you.

Coordinator:
Sorry. Your next question comes from (Tom Dorsey). Your line is open.

(Tom Dorsey):
Hello and thank you so much for this wonderful presentation. I'm up here in the pacific northwest - northwestern Washington. And my question is sometime earlier on in the conference you mentioned the coldest spot in the solar system was located at the south pole and you mentioned a degree. And I have Kelvin here, but I didn't catch the actual number of what that temperature is.

Brooke Hsu:
That is 25 degrees Kelvin.

(Tom Dorsey):
25 degrees Kelvin. Thank you so much. And I might want to add that our programs here - we do a lot of school interaction groups. As a matter of fact, tomorrow evening we are going to be at the Larrabee Elementary School, which is in South Bellingham, and we hold regularly when the weather is getting better now here quarter moon parties for lunar observing, solar observing, and whatever planets are visible. In this case, it's Venus, and Saturn, and Mars.

Brooke Hsu:
Great.

(Tom Dorsey):
And we've been doing this quite regularly with our group. The Whatcom Association of Celestial Observers is what we - because we do have - observers I mean. We do have a weather problem here as you probably can imagine - cloudy.

Brooke Hsu:
Yes.

(Tom Dorsey):
As a matter of fact, we got washed out tonight on a quarter-moon party down at one of the parks in Bellingham. So this is what we do and we have two star parties a month up at - near Mt. Baker at a place called Artist Point when it is open, but it is usually snowed in most of the year. And this is our basic program, and we're setting up for our astronomy exhibits in the third week of July.

Kenneth Frank:
Well thanks, (Tom). Do you have any question for either Brooke or Brian?

(Tom Dorsey):
Well my question for Brooke primarily was answered. I wanted to find out the coldest spot in the solar system, and you mentioned it is located in the south pole region of the moon.

Brooke Hsu:
Yes.

(Tom Dorsey):
And she gave me that number - 25 degrees Kelvin if I'm correct.

Brooke Hsu:
Yes, that's correct.

(Tom Dorsey):
But that would be minus wouldn't it?

Brooke Hsu:
It's actually - all degrees Kelvin are positives because...

(Tom Dorsey):
Oh, okay. That's a good - I'm glad to know that.

Brooke Hsu:
No, absolute zero is absolute. It doesn't get any colder than that.

Brian Day:
There are no negatives - positives.

(Tom Dorsey):
Absolute zero, okay. That is my question.

Brooke Hsu:
Great.

(Tom Dorsey):
And thank you all so much and I always look forward to this - teleconferences.

Brooke Hsu:
Well thank you.

Kenneth Frank:
Thank you, (Tom). I think maybe one more question please, (Anna), and I think we will wrap it up.

Coordinator:
Certainly. Our last question comes from (Patrick O'Brien). Your line is open.

(Patrick O'Brien):
Well hello. Can you hear me?

Brooke Hsu:
Yes.

(Patrick O'Brien):
Well thanks a lot for the presentation Brooke and Brian and my question is on Slide 20 if you want to go to Slide 20. I'm a mid-aged person that I never heard of the low-base scarp before, and my question is is this picture - it's actually data of the moon. Is that from the LCROSS spacecraft or is there something else that you work with?

Brooke Hsu:
That's actually - if you look at the top of the slide where it says LROC. That is the Lunar Reconnaissance Orbiter Camera. So these are actually images from the narrow-angle cameras from LROC aboard LRO.

(Patrick O'Brien):
Okay. Okay, so the reason that I'm wondering about the scarps - apparently they are brand new. Because when I used to study astronomy, I never heard of the scarp, but apparently you have things called scarps and it appears to be American names for the scarps -- is that correct -- as opposed to Russian names?

Brooke Hsu:
I don't know the total nomenclature of the scarps, but they are not new as in like the past 50 years. They are around a billion years old or so. And scarp is a common term that's used in geologic terms, and so it's something that's used on all of the solid rock surfaces in the solar system.

(Patrick O'Brien):
Oh, is that right? Okay.

Brian Day:
And you may be familiar. If you've done any lunar observing at all, you may be familiar actually with a rather famous scarp on the (earth) side of the moon - a very large one that's known as the Straight Wall or Rupes Recta. But it's the - the Straight Wall is a very prominent feature that you can see that's a fine example of a scarp, but these here are of interest because again they are I think relatively new. You know we thought the moon was geologically dead for multiple billions of years. We're seeing that that may not be the case, so that makes this interesting.

(Patrick O'Brien):
Well that sounds very good. And if you want to switch back to Slide 19, I am one person that nominated (Darien O'Brien) for the craters, but don't worry about killing him.

Brooke Hsu:
Okay.

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

Brooke Hsu:
All right, thank you.

(Patrick O'Brien):
Thanks a lot.

Kenneth Frank:
Just as a mention on a new toolkit coming out. On the backside will be a number of pictures of the moon, and I think we have annotated that Straight Wall as something to look at one evening.

Brooke Hsu:
Excellent.

Kenneth Frank:
So I'm pretty sure, those will come out pretty soon. At any rate, was there anything else that Brian or Brooke you'd like to say before we close?

Brooke Hsu:
I just wanted to thank you for giving us this opportunity to share the wealth of information and really cool science results that are coming the Lunar Reconnaissance Orbiter and also for sharing the opportunity to talk about the International - wow, it's late, I'm sorry -- the International Observe the Moon Night. I really appreciate it and so does the science team.

Kenneth Frank:
Well thanks again go to Brooke for her fabulous images and incredible science and to Brian for his insight and science learned from both piggyback missions. Remember, we are supporting clubs even more -- This is my plug and you guys can start disconnecting now if you want -- by publicizing the Night Sky Network calendar. So use it to get the word out about your club events.


One way we are doing this is with our new widget. If you haven't tried it yet, please do. And yet another one that's soon to be release is our iPhone app, and we're really excited about it. And seeing the moon in a whole new light - both of you have showed us this evening it's wonderful. Thank you so much for having this telecon with us. We really appreciate it.


We will be in touch for our next telecon in July. Thanks everyone and goodnight.

Coordinator:
Thank you. That concludes today's conference call. You may disconnect your lines at this time.

END


