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�                P�R�O�C�E�E�D�I�N�G�S

                                           8:58 a.m.

            MR. GARVIN:  Well, good morning, everyone.

Welcome to the preproposal conference for the Lunar

Reconnaissance Orbiter.  

            We have an agenda for you I'll go through

in a minute, but I'd like to just make a couple of

opening introductions.  

            It's very exciting to be here.  One of the

first steps in the exploration vision.  We have

members of the Aldridge Commission here, which is good

to see.  Hi, Paul.  And all that.  

            So I'm Jim Garvin.  I'm the Lunar and

Martian Lead Program Scientist at NASA Headquarters. 

We're reorganizing, so where I actually sit is not yet

clear, but there are planets and we are going to

explore them.  So that's good.

            Let me just introduce a few other

colleagues.  Richard Vondrak.  Rich, would you stand

up?  Rich is the program director for the Robotic

Lunar Exploration Program presently being implemented

in our space science enterprise.  

            I'd like to introduce Jim Watzin.  Jim,

would you stand up?  He's the program manager of the

Robotic Lunar Exploration Program being implemented at

the Goddard Space Flight Center. 

            Craig?  Craig Tooley.  He's the project

manager for this mission.  You'll get to know him.

            And I'd like to also introduce �� let's

see, I'd like to introduce Wayne Richie.  Wayne and I

will be running the evaluation for this.  Wayne is

supporting us at headquarters and you'll be hearing

from him in a moment.

            I'd like to also introduce Mike Wargo. 

He's representing the Office of Biological and

Physical Research.  They have a major critical need on

this mission and you'll see that in the objectives. 

            I'd like to also introduce Julie Hurley

who is the person from NASA Peer Review Services who's

supporting this.  Julie, thank you for your great

work.  

            And I'd like to introduce our program

exec. for this mission, Ramone DePaula.  Ramone stand

and wave, if you could.  Ramone is also from the

Office of Space Science.

            And finally, Mike Calabrese who is

supporting our evaluation with Wayne and I out of our

Earth Science Support Office.

            Okay.  We have an agenda today.  These are

the welcoming comments.  

            We're going to launch right into a little

quick overview by Rich about the Lunar Robotic

Program, the antecedent to getting people back to the

moon.  Rich will give you that.  

            Then Craig will talk about the guts of the

PIP, how this mission is being structured, what you

need to know.  We're very excited because we have an

opportunity with this mission to let what you all

propose and what's selectable tune the spacecraft, and

Craig will talk about that process, so we can

optimize, which is I think a great way to do business.

            I'll talk about the evaluation process. 

This is a new beast.  It's a precedent breaker.  I

want to explain a few things to you and of course we

have time for Q&A so we can at least address the

points of clarification.  

            We'll take a little break.  You can all

mill and have good Starbucks coffee.  

            Then Wayne will stand up and describe the

very critical technical management costs and other

opportunities part of the evaluation.  This is really

the risk assessment that's so important.  Many of our

great science proposals stall a little bit there.  

            Julie will talk about the logistics, what

you need to know and all that here.  

            Then we'll go into a Q&A.  I'm going to

read a few questions that you've submitted.  They will

all be posted as FAQs.  We'll take some from the

floor.  If there are simple points of clarification,

Wayne and I and Craig and Rich will caucus and give

you a real time response.  If they are more meaty and

we can answer them within the purview of this process,

we will do so in written form after this meeting, you

know, within a couple days we hope.  

            Then we'll talk about the wrap up actions,

things you guys, you people I should say, need to

understand, actions to us so we can tell you what

we're going to be doing.  

            I want to remind you that notices of

intent, while not mandatory are really, really, really

useful to me.  So I ask as colleagues and friends to

please submit them because that helps me form one of

the key evaluation steps and I can do so early to get

those of you that are not proposing, who are obviously

not in this room, to help me with one of the jobs.  

            And then we'll conclude and have some wrap

up things.

            We have a court reporter here.  I don't

know your name, sir.  Eric.  Eric is going to be

taking down everything said and so we'll have a

complete narrative of this process for you.  And Sue

Keddie is taking notes as well on some of the

questions.  Thanks, Sue.

            So, let me ask, before we begin and launch

with Rich, are there any questions just to procedure

from what I said?  None?  Great.

            Rich, if you would, we'll begin with the

presentations.  

            MR. VONDRAK:  Thank you, Jim.  See if this

works.  Can everyone hear me all right?  Very good.

            I'm Rich Vondrak.  I'm the director of the

Robotic Lunar Exploration Program at NASA

Headquarters.  In the next 10 minutes I want to give

you an introduction to the program and an introduction

to the Lunar Reconnaissance Orbiter.

            The next chart gives the motivation for

this program.  You may be wondering why NASA after

many decades has a program to return to the moon.  The

motivation comes from the President's vision for space

exploration, which is now part of the National Space

Exploration Policy.  The first milestone in this

program is that starting no later than 2008 initiate

a series of robotic missions to the moon.  The purpose

of these missions is to prepare for human return to

the moon and to prepare for a human visit to Mars.  So

the most important thing you should take from this

directive is that the purpose of this program is to

enable future human exploration.

            Now why go to the moon and what do we need

to measure in a robotic program that would prepare for

humans?  The first issue is to have safe access to the

moon and that's why the priority list includes

measurements of the radiation environment,

measurements of global topography and the ability to

make future site selection.

            Another important aspect of the Robotic

Lunar Program is to prospect for resources in the hope

that we'll be able int he future with human missions

to take these resources on the moon and to use them to

benefit future exploration.  

            And finally, another objective of the

Robotic Lunar Exploration Program is to test

technology that will be used in future human

activities.

            The next chart summarizes some of the key

programmatic features of the Robotic Lunar Exploration

Program.  As I indicated, this is a brand new theme

within the present Office of Space Science.  The

purpose is to reduce cost and risk for human

exploration.  The plan is to launch as the President

directed an orbiter, the Lunar Reconnaissance Orbiter,

no later than the end of 2008, but we're using October

15, 2008 as our targeted launch date.  This will be

followed by missions at approximately yearly intervals

with the second mission being a measurement at the

lunar surface with some sort of landed system.  This

will follow the 2008 mission; perhaps in 2009, but no

later than 2010.  And then there will be this

succession of missions, robotic missions, leading up

to an eventual human return to the moon some time in

the interval of 2015 to 2020.

            This program has been assigned to the

Office of Space Science to manage and implement within

the Solar System Exploration Division.  My boss right

now is Orlando Figueroa, the theme director for solar

system exploration.  It's in this program, the program

resides in this division in order to emulate the good

features of the highly successful Mars exploration

program and that's what we're doing.  And in January,

NASA Headquarters assigned at Goddard Space Flight

Center, the program responsibility for implementation.

            We are a request in the President's FY '05

budget starting next year with funding to get the

program underway and then leading up with substantial

funding so that we can do these missions on an annual

basis starting with the first orbiter in 2008.

            The next chart gives some background

information about LRO, the Lunar Reconnaissance

Orbiter.  You may ask why do we need to make more

measurements from orbit to survey the moon.  Because

we show in the top here a montage of earlier

measurements.  You can see from the earlier

measurements from missions like the Apollo program

that many of these measurements are incomplete. 

They're fairly intensive surveys, but of a limited

portion of the moon.  And then we have mapping by more

recent spacecrafts such as Clementine and Lunar

Prospector, but what we want to do is make an advance

over those programs to come up with a systematic

survey of the moon through LRO and one that is

targeted as you'll hear in the later presentations at

the polar regions of the moon, specifically to

identify whether resources may be present there.

            The final chart summarizes some key points

I want you to keep in mind today and also in the

coming months as you write your proposals.  First of

all, summarizing again the RLEP Program Offices at

Goddard, you've already met Jim Watzin, the program

manager and Craig Tooley, the project manager for LRO

has been responsible for preparing the PIP which I

hope you all have looked at.  It's a very extensive

document which is on the web.  It's an adjunct to the

AO and you should read that carefully.

            The other fact to keep in mind is that the

measurement investigations are clearly specified in

the AO and if you have an instrument you'd like to

propose to make the measurement, I encourage you to

read the AO very carefully to see what is asked for in

that part of the AO and to also look at the material

that's on the web and you'll hear more from Jim Garvin

in a little while explaining the background of those

measurement priorities.

            Also, the selections will be made we hope

at the end of November as a joint selection by the AA

for Exploration Systems, Admiral Craig Steidle working

with the Associate Administrator for Science who will

be Al Diaz at that time.  

            So the point here is that this is a

cooperative program, a partnership between Exploration

Systems and the Science Office at headquarters.  These

measurements are being made in order to enable

exploration, although we do expect that there'll be

much science benefit from these measurements.

            And finally, I want to thank you all for

coming here.  We think this is an exciting mission. 

We've been moving at a very fast pace in order to move

from January to the point we are now where we have a

real announcement of opportunity out.  We hope

everyone is working enthusiastically to come up with

some good proposals by September 15th.  We're on a

very fast track for making a selection.  We want to

get the program underway and 2008 is only four years

from now and we appreciate all the hard work and hope

that you produce some proposals that are of very high

quality.  So thank you very much.

            MR. GARVIN:  Thanks, Rich.  We will try to

keep the program going unless there are burning

questions of clarification now.  We'll do Q & A at the

end.  So if there's no dying question, I even brought

my (off microphone) to ensure that we stay on track

and we'll get everything we want.

            So if there's no dying questions, we'll

move on to Craig who will talk about the (off

microphone).

            MR. TOOLEY:  Good morning.  I'm Craig

Tooley as I was introduced.  I'm the project manager

for the last �� it's only been a few months now and

I'm going to talk a little bit about the project

itself, how we created the PIP and a little bit of

information about the project at Goddard.  This is in

some ways my first opportunity to talk to some of the

folks that I'll be working with over the next few

years.  The thing I won't do is I won't be going

through in great detail what is in the PIP.  I assume

that folks have read it and it would be pretty tedious

if I started walking through that, but we certainly

will entertain questions.  But I will talk about how

we got to that point.

            This chart is an overview and I won't read

through it.  Rich has covered that.  It's difficult to

do a presentation without any background, so this is

my rendition.  A key point here that is on our mind

that we keep in mind as we develop this, is LRO is the

first mission in a program, a program that is going to

have subsequent missions fairly quickly, so there is

a lot of linkage, or at least potential linkage

between what we start off as a foundation in LRO and

where we may end up in '09, '10, '11 with subsequent

missions.  So that is something that is important to

us and I'll talk a little bit more about that when I

show you the program organization.

            Let's have the next chart.  This is the

program that Jim Watzin is in charge of.  Basically in

this zone here is the program itself.  The projects

are tightly integrated into the program instead of

being somewhat more traditional, especially for

Goddard, projects that essentially stand alone with of

their infrastructure.  We're fairly well�integrated

with lots of our business support and even some of our

systems engineering support at the program level to

spread across the missions.  Here you see my name and

what the representation of the structure for the

project here at Goddard.  

            A few of my key folks are in the audience

today.  They can entertain questions.  I have Martin

Houghton in the back who is the mission design

engineer for the program.  I have Giulio Rosanova,

who's my lead mechanical engineer.  Charles Baker, who

is my thermal engineer.  Eric Homes, who is my ENC

lead and Jason Soloff who is our communications lead. 

And also Pietro Campanella who is the program business

manager is also here in the audience sitting behind

Jim.

            Could we have the next chart?  Just a bit

of history of who it is you'll be working with that's

going to execute this mission.  As it's been

mentioned, this is an in�house effort.  In other

words, we are our own prime contractor at Goddard.  We

have a fairly extensive history of doing missions in

the in�house mode.  I've listed some of them here. 

They range from the somewhat smaller missions, some

very small missions to SDO, which is ongoing now, and

certainly there's a lot of aspects of the HST

Servicing that function as an in�house.

            The project itself, it's really probably

rooted, best said is rooted in our heritage of doing

small explorer programs that I listed first here. 

That's my point of departure for a lot of what started

in the PIP.  LRO falls size and scope�wise somewhere

certainly between the small explorer missions which we

did here and the larger SDO mission that we're doing

in�house now.  So that's our point of departure.  Some

of my may be familiar with that.

            Goddard also has the advantage in this

case of having extensive expertise in flight dynamics

of flights to the moon and out of the earth's orbit,

so we're leveraging that and that should serve us

well.

            Next.  We do have a schedule, be it a

fairly simple one right now.  The message from the

schedule is really 2008 is not very far away.  We did

do the straw man PIP in a fairly rapid time frame in

order to support the AO and we'll talk a little bit

more about the fact that the goal of doing the PIP was

to make sure that we gave the proposers enough

information that they could make rational proposals

and understand the costs of flying with us.  On the

flip side we had to make sure we put enough

constraints in that we could stay within the box that

we were given.  I'm going to talk a little bit though

about how beyond that we are fairly flexible.  

            The dominant constraints that we have to

keep in mind are, and we are reminded of it often, is

we are going to launch in 2008.  We are on a Delta II

class vehicle, which particular Delta is open to some

discussion and it's part of our trade space and our

budget is Discovery class, so we know what our budget

limitations are.   So those are the big picture

constraints.  The rest of it, as I said, can be

tailored as we see what's proposed.

            Let's go to the next chart.  This is just

a picture of essentially our working baseline

trajectory, a direct insertion of a partial orbit

around the earth on the way up from the Delta three�

and�a�half�day trip to the moon and an insertion into

eventually a low polar lunar orbit, nominally right

now 50 kilometers, but discussions have gone as low as

30.  That waits to be seen what we seen in the

proposals.  There is a one�year duration and we think

we can accomplish the science.  That's our baseline. 

There is an a lo of interest and a fair amount of

thought going into what we would do in an extended

mission mode.  Whatever that is, it would be

potentially some combination of continued observations

as well as functioning perhaps as a com relay

pathfinder for those that follow behind us.  That

orbit would be in an orbit that would require

significantly less fuel than the low mapping orbit

we're headed for, thus enabling us to have up to a

five�year extended orbit should NASA exercise that.

            Can we go on?  These are just some

examples across the top that basically show that we

have been working.  These are certainly just solid

modeling concepts, but Giulio and his crew have been

busy exercising what�ifs to fit inside the Delta

Fairing with a fair measure of imagination about what

instruments might look like since we obviously don't

know yet, but those are just to give you a flavor that

we have been working.  

            Illustrated here are the Fairings on the

delta that we have to fit in.  This is our baseline

Fairing as described in the PIP.  It's a Fairing from

a 3 Stage Delta and in the PIP, as explained, the red

area is the core volume we think we have to devote to

propulsion and since we have to put that on the center

line we basically can locate that much of the

spacecraft bus.  The rest of the spacecraft bus will

be configured to suit accommodating the instruments,

thus we chose not to put any rendition of where we

might have our sub�systems and preclude somebody's

creativity about where they would want to place from

that experiment.  

            Shown on the other side, because it's come

up in some of the FAQ questions, is we haven't

precluded flying this on a 2 Stage Delta.  If we can

keep the mass low enough and it's within the mass

budget bounds that we currently think we can stay in,

although it's at the low end, we could potentially

launch this on a 2 Stage Delta, the advantage being

obviously while we are mass limited, we could exploit

a much larger Fairing volume which might turn out to

be something that could simplify and reduce some risks

in an experiment.  So we're carrying this on in our

trade space as something that we're going to look hard

at should it look advantageous.

            Once again, this is the baseline and

proposals should have some viable rendition of your

instruments that can fit in the baseline theory,

although we certainly welcome discussions of what you

might do better or more efficiently should you have

some more volume.

            Let me go on.  In an nutshell, I've

summarized here what we came up with and essentially

the two months we spent coming up with the strawman

design to support the AO and thus the PIP.  I won't

read these verbatim, but essentially we have our one�

year mission in a 50 kilometer polar orbit.  We think

the LRO total wet mass with propellant and no matter

what our end mass ends up being LRO ends being about

half propellant.  A thousand kilograms is a good

working number; a little bit lighter if we go on a 2

Stage, potentially somewhat heavier if we pick a

slightly more expensive Delta.  But that's a good

working number with the bus itself having about 400

watts of which we were earmarking 100 and 100 for the

combined instruments and payload.  I think as everyone

would recognize, it needs to be a 3�axis stabilized

platform that's going to point Nader to do the

observations, potentially with off slewing if that

turns out to be something that the payload compliment

needs and is compatible with everybody.  We anticipate

providing some thermal accommodation to the

instruments when we looked at the thermal profiles and

flying around the moon to the sub�solar point.  We

recognize that potentially that was something we

should allow for to sink some heat other than

isolating the experiments from the deck and feeling we

had to take care of it ourselves, so we're looking at

ways to do that.

            We anticipate there will be a fairly high

amount of data coming down, so you see some numbers

here in the PIP.  We have this 900 gigabits per day as

kind of our baseline.  That translates into right now

a KA band downlink to bring the data down a number of

times a day and an S�band up and downlink for command

and telemetry and emergencies.

            A centralized mission operation center is

crafted to look like other small missions we've done

from Goddard described in the PIP and we did try to in

the PIP have somewhat of a menu of preferences for

interfaces to the payloads while offering some

flexibility should someone have existing hardware or

design experience that they think they could bring to

bear that's different from something we might have

chosen.  We certainly don't want to preclude that out

of hand.  But we do have some preferences that given

our druthers we would build it, we would use certain

interfaces.  

            We are still involved in a trade between

mono�prop and bi�prop.  That will go on for a little

while.  Either one would work.  Obviously one's more

complex than the other.  On the other hand, if we

anticipate propulsion modules on future program

missions, there may be some advantages to investing in

a higher performance bi�prop that we would use across

the program.  

            Why don't we have the next slide?  The PIP

itself.  As you ought all know, it's located there and

its key elements are summarized here.  Essentially, we

tried to describe the mission, at least a straw man

profile.  We estimated the accommodations, the mass

power, the interfaces we would like.  We defined the

environments as best we could; in some cases fairly

completely.  Like for example, the mechanical

environments, we have a pretty firm handle on.  The

radiation environment is still something we have to do

some work on, but we did offer some guidance from the

work we've done on JWFP to give you a flavor of the

mission operations concept, although without any great

specifics.  We didn't identify, for example, the

natural hardware systems that we'd be using on the

ground, but we did try to illustrate the overall

concept so you could see it.  A list of deliverables

that in the end we think they'll be delivering and

discuss the cost considerations.  And of course the

mandatory discussion of roles and responsibilities is

in there.

            Let's go on to the next chart.  As I said,

you can see this is just the PIP table of contents. 

I wasn't going to go through it, but as you know it is

on the web and everything that's listed in the

reference and the applicable documents is also in the

PIP library I think one for one.  There shouldn't be

anything missing and that library will continue grow

as we field questions that go in the FAQ area there,

if there are applicable documents.  For example, I

will post this week a document in there that's got the

actual dimensions of the Two Stage Fairing rather than

just a picture of it and that'll continue to grow.  

            Why don't we go on to the next one?  I

think you'll hear this again, but all questions an

inquiries about this that may come up as you look at

the PIP, look at the AO, and you want to find out what

did we really mean or is something out of the

question, we flow them all through Jim Garvin who then

dispenses them out to the appropriate people. 

Technical questions come to my desk.  They go back to

him and we post them.  We'll do the same with anything

we feel today that has any new content.  They'll also

get posted to the FAQ area and I think at this point

we have somewhere around 10 questions and answers

queued up that are getting to the web this week.

            Okay?  All right.  The development.  I was

going to talk a moment, when you work backwards on our

schedule from 2008, you can see that to get your

information instrument at Goddard being integrated and

us to get our payloads to the launch site, as you work

backward in time, you find that it's a very short time

to where we should be putting hardware together and

the beginnings of the program recognize this and we're

trying very hard to get essentially a jump start as we

start up.  We've agreed that we have a goal of

selecting �� or a goal.  We're going to select the

instruments by the end of November.  We are trying

very hard to be in the posture to enable you to spend

some money to start working before the end of the

calendar year once you've been selected in addition to

in that vein any long, long lead procurements that we

would want to discuss, we would probably try to find

a way to cut those loose.

            Our contracts are going to be structured

in order to start quickly is our motivation for this

to fund the A/B phases first.  As I said, that is the

quickest way that we can get the contracts in place

and some of the �� we hope to within a couple of

months have an accommodation review at Goddard. 

Before that couple of months is past, we should have

been out and my engineering team and your builders

should have gotten together face�to�face before that

two months arrives and we should be off and running

when we hit there with a PDR, almost ludicrous, five

months after selection.  But that's what we're

targeting.  Push really hard in the beginning, will

pay off as things unfold.  

            I want to make a point here.  The

accelerated A/B phase culminates in the PDR for the

instrument.  It's at that juncture that we'll exercise

the options and do the work to have the contract cover

the rest of the phases through E.  That is our plan. 

As I said, that's in order to get off running quickly.

That's not a down select process.  That's not a gate

where we're going to down select instruments.  Our

intention when they select instruments is to select

the instruments we're going to fly.  So we'll head

into this process and then certainly if we think we're

all making a big mistake or we're headed for disaster,

that's a juncture we can stop.  That's not our

intention to down select instruments at that point. 

We're planning to be successful across the board with

everything we select at that point.

            All right.  Let's have the next chart.

Just some comments to give you a feel for what it's

like and going to be like to work with us as a

project.  I have some notes here.  We think to do this

we're going to need to be agile and we think we're

going to need to work as a team, all those kind of

buzz words.  Clearly, we're responsible not only for

the mission, but as an in�house project.  I'm your

ride.  I need to build the spacecraft and set up the

infrastructure to fly it.  On the other hand, the PIs

are responsible for the instrument and its integrated

role in the mission and when things are going well, we

should not be managing you in those aspects; we should

just be monitoring it and making sure everything's on

track.

            Communication is key.  Schedule and

budget, our experience in doing missions is if we're

functioning fairly well like this, almost any problem

we can come up with together with the project, we can

probably solve. 

            We are committed, however, my footnote is,

and our experience has served us, that this is very

important.  We are committed to making sure that

technical mistakes that we've made in the past

basically or we've seen people make and that we can

uncover we don't pass on through our gate and that

will require that, you know, I will be pushing hard to

have my systems engineers and my sub�systems engineers

intimately familiar with the technical build of your

instruments so that together we make sure we come up

with the best product.

            Now, the next couple charts are really to

just give you an idea of what we are doing now as we

lead up to the instrument selection so we'll be ready

to meet you at the gate when the selection happens and

move out quickly.  This is somewhat of a laundry list

of things that I have going on now at Goddard.  As I

said, I introduced some of my team.  There's a

counterpart to these gentlemen and ladies on almost

every sub�system discipline.  I just didn't bring them

all with me today.  

            We're obviously looking at launch vehicle

options.  We're very interested in looking at the

trades of which Delta we use versus what advantages we

could get out of choosing wisely.  Communications is

a big trade area not only because LRO is going to have

a fairly demanding data rate, we're going to fly

behind the moon so we have to store a lot of data when

we go out of sight.  And added into that mix is a

large contingent of folks at NASA are thinking about

what the communication architecture should look like

for our whole endeavor to the moon and being the first

mission what we do and what we choose gets a lot of

attention.  So in that realm we also have a kind of

national tension between the people building an

architecture for the future and what we can begin

procuring next year to fly.  It's a healthy tension,

but it goes on.  There's a fair amount of effort going

into that and as I said, the on board storage. 

Ranging is obviously very important since we're going

to do  mapping.  We're going to do good ranging and

potentially that takes a lot of resources from the

ground.  So we have to look carefully at what we're

going to buy in the way of performing the ranging we

need.

            And finally, we do keep track of the

desire, but not requirement to do some sort of relay

function in our second lifetime around the moon, if we

can extend the mission.

            I talked about trading the propulsion

system.  I have folks busy right now architecting the

com, C&DH and data flow so we can ferret out the

trades between the complexities and what we choose on

the ground station versus what we carry on board, data

storage, transmitter power levels, things like that. 

That's all ongoing right now.  We can get a handle on

that.

            The thermal modeling is ongoing so we can

get some idea as to how to have the environment well

characterized and how we can best provide

accommodation.  

            We talked about the mechanical designs

we've got ongoing.  We do have people working the

trajectories at Goddard.  I think a direct trajectory

looks like a pretty firm baseline, but certainly there

are other things in the trade space set that we've

looked at, you know, ranging from parking ourselves

and flying out of a Leo orbit on our own propulsion. 

There might be some trades there in terms of if you

choose a propulsion system of a certain ilk for the

future that that actually could buy us a little mass

and there's always an interest that people want to

know at least why we're not flying UVLI points.  So,

we'll explore that.

            And we do have another example.  The ACS

hardware, anything that's long lead, those are just a

typical example across the board, places where people

are already gathering up what we need to buy, what our

choices are, how we would integrate them and what we

can have in time.

            Let's have the next chart.  In the near

term, I won't go through this, but essentially my goal

over the next few months as we lead up to instrument

selection is to be in the most mature posture possible

without knowing the instruments to get started.  So

we'll refine all the things we've got, keeping in mind

that knowing instruments, things could change

radically when we see how we need to get bigger.  But

we don't want to put off any homework that we can

possibly do in this interim period.

            All right.  What have I got next?  The

outlook.  I think the outlook is very good.  We've got

Goddard, my team, I mean I couldn't be any happier

with what's coalesced at Goddard in terms of my

engineering team, both civil servants and contractors.

That has come together very well.  Goddard has stepped

up to this in a big way.  I've talked about what I'm

going to do over the next four months.  Just a little

comment here.  We are a new start in the budget.  We

are almost certainly headed for a continuing

resolution.  The Exploration Initiative has got lots

of efforts to divine their requirements and in the end

the requirements for our program and to a much lesser

extent in that they've already been defined for the

most part, even for LRO, all those things are ongoing

and interact with us that we have to keep track of as

well as watching NASA transform itself.  The flip side

is I think of anyone I query at any level, I get the

feedback that the commitment to flying this mission

and the justifications for flying it across the board

is very strong, so I'm not overly concerned that

somehow as we pass into the next budget year we're

going to get derailed.  There are things to keep track

of.  They will present some challenges, so being agile

and working in a cooperative way, I think, will serve

us very, very well.

            I think that's my last chart.  With that,

were we going to entertain questions or push on and

gather them up at the end?

            MR. GARVIN:  Well actually, I think (off

microphone) get into the Q & A in an hour or so, we'd

like to keep moving.  

            MR. TOOLEY:  If I've said something that

confuses you, this would be �� 

            MR. GARVIN:  Okay.  Great, Craig.  Thanks.

Okay.  Well, thank you.  

            Can we go to my talk there?  I'm going to

talk about the evaluation process, but I want to

remind you of a couple of things at the outset. 

Craig's done a nice job talking about the mission and

how Goddard's going to implement this for us, but mind

you that the evaluation process which Wayne and I will

be going through is a NASA Headquarters�run activity. 

We have firewalls up with Goddard as we have with JPL

for our Mars program and we've paid great attention to

that through all of the rules of conflict and all

that.  So, I want to make sure you understand that. 

We will be conducting the evaluation leading to the

selection by Admiral Steidle and the AA for the

Science Mission Directorate.

            I also wanted to introduce one of our

colleagues from the Exploration Systems Mission, I

think they're now called.  Jennifer Trosper's here, 

Jennifer, representing our colleagues who have given

us requirements and will be doing that for the lunar

program as well.  Just to make sure we recognize it.

            So, I'm going to talk about a little bit

of the background of how these requirements actually

miraculously appeared from the moon to earth or

wherever they came and how we're going to conduct the

evaluation and hopefully that will spawn some

questions of clarification.

            I just want to remind you, I find this

chart a good motivational thing to think about because

today as we think about the moon and remember where we

were, we're exploring another world on Mars and

learning about how it works and from both scientific

and engineering standpoints.  And the big thing I want

to try to get across today in the evaluation part of

this discussion is that we are doing a new kind of

mission here.  It's a mission driven by applied

science engineering knowledge delivery of data sets in

contract to the science hypothesis�driven things that

many of us have done all of our lives.  It's not to

say they're orthogonal.  They're not.  But the way we

evaluate, we'll treat things a little differently. 

And so as we look about, you know, doing science�based

exploration of Mars from the Rover opportunity here

versus of course the great Apollo 17 view from the

moon, you have to think about the engineering systems

you need to land in a place like this while learning

from a place like that.  So this is an amazing

opportunity for all of us and I'm really, really

excited for all of you who get to be hopefully

investigators on this, to be able to make that bridge,

to bridge what we know about the moon and extend it

globally.

            Next slide.  Okay.  How is this

solicitation different?  I'm starting with how it's

different because I want to remind you of that, then

I'll go through the evaluation.  I'll come back to

this because this is a place where I've gotten

questions from the street, some will be posed as FAQs

and we'll hopefully entertain them.

            First, this mission, the first in a series

to get human beings back to the moon, help them

explore deep space, is measurement�driven.  The

product, while we would be delighted to have the cover

of Science and Nature, kind of articles that all of

you or many of you have written, is all about deriving

high�level measurement sets of value to people

building Exploration Systems that go to the moon,

ultimately carrying people of course.  So it's

measurement�driven.  

            You will hear, specifically it's in the

AO; please read it, these investigations are solicited

and they're aligned with very particular measurement

objectives.  Measurement objectives, not hypothesis,

you know, like many of us have lived with.  The

primary output will be the measurement set, which will

be inputs to the Exploration Systems Mission who will

use those to design flight hardware for people and

also to learn how to get to Mars and other places.  

            The classical things that have guided most

of our announcements of opportunity, even other types

of solicitations in NASA for the last 25�30 years,

things like road maps that have been done by our

National Research Council from the Space Sciences

Board, the strategic plans, the goals and objectives

for Mars, all the things we know, those are different.

And while in Mars we've compartmentalized things that

would be really needed to learn to get people to Mars,

these drivers are not the ones we're talking about

here.  So pay attention to the AO because that tells

us what we want.  

            I want to just make a point that I think

Rich made in passing as well.  We will be doing

science with these data sets of course.  This is an

incredible extension of what we've learned from

Clementine and the Prospector and of course Apollo. 

But we are going to have a special solicitation for

scientists to use these data sets closer to time of

launch of the mission as part of a program of Lunar

Data Analysis analogous, many of you will know, to the

Mars Data Analysis Program.  We envision that

producing essentially guest investigators who will use

these data.  Maybe if you remember, I remember, 

having been on the review panel the days when we

actually conducted the evaluation for the Clementine

science team that some of you in the room were on. 

We'll be operating that way.  So the message to you

all is these measurement investigations are not for

the faint of heart.  They're for people that actually

know how to build instruments and calibrate and

validate data to levels far beyond what we normally

deliver in some of our deep space missions.

            We will be evaluating these, and I'll talk

very detailed about this, the measurement

investigation proposals, on the basis of something we

have now called, for lack of a better term,

exploration merit, not science merit.  Not those are

good girls and guys who write great papers.  So, I'll

talk about what that means and I really want to say

again, as Rich said, this will be a precedent for how

we do this kind of work with our team in the

Exploration Systems over the next decade.

            Next slide.  A few reminders.  We are only

looking for measurement investigation.  You can write

all the science you want; that's great.  I'll love it,

but we'll be evaluating differently.  We are not

soliciting, not soliciting suites of instruments.  You

might say, "Is this guy nuts?"  Well, we have great

suites of instruments operating on the surface of Mars

today, in orbit around Saturn.  I could go on and on. 

We are looking to get the best measurement PIs or a

specific measurement sets for experts in that because

we believe that will give us the best product to tune

this spacecraft.  

            So we recognize many of you know stuff

about everything, but most of you have specialized

areas and are experts in those areas, so we're really

looking for that.  Yes, there are situations we called

out in the AO where simple combinations of pieces of

like instruments will allow one to do a better job

perhaps knocking off several of the measurement

objectives; that's understandable.  There's even a

question, an FAQ, we'll talk about in a little while

about that.

            I really want to stress this, folks,

because we actually in the recent AO that I ��

evaluation process I read had negative �� I mean, in

other words, weaknesses that were pretty major where

we saw colleagues proposing big teams with Nobel

laureates XYZ on missions where the job was to deliver

measurement.  So while you may have a lot of Nobel

laureate friends, they may not need to be on your team

for the measurement investigation.  We have a program

for them.

            Now, a question has come up in passing and

we'll talk about it in detail in the FAQs, there is a

specific set of measurements sets we want.  We think

they're attainable.  That's up to you.  There are

things that are around the edges of those because

we've left the specificity at a high level in the AO

because we want you to be creative and innovative.  So

yes, we're of course going to entertain things that

don't lead exactly as in the AO because, and as my

colleague Mike can talk, we wrote the AO by intention

to be broad.  But we make no promises about things

that you can't link directly to those specific

objectives in the measurement sets.  So, you know, not

to be flip, but if you were looking for, you know,

hydrocarbon cheese on the moon and it wasn't in the

list and knowing that that's a biological contaminant

that might be bad for the crews going to the moon, you

might not want to propose that.  Not to be silly, but

please read the AO carefully.

            So this is a mission about producing

calibrated measurement sets at a high level.  We're

talking about levels 2, 3 and 4 here; not level 1�A,

which is what we require in our deep space missions

into the PDS.  Please bear witness to that.

            Next slide.  So how do we get the

requirement?  The President gave us a vision on the

14th of January.  We responded.  We formed teams

within NASA, organized the Exploration Systems

Mission, etcetera, and instantly we launched a team of

experts in the moon and some aspects of applied

engineering of the moon, 18 colleagues, to look at the

objectives and requirements for this mission.  This

was a little different than the classical science

definition teams that many of us know and love.  This

was about trying to meld lunar experts with what we

need to send people to the moon.  We did it as best as

we could with not much time.  We met in a couple of

telecons and then through a plenary with a little flow

chart like this right on top of a workshop that

brought together many of our experts in the moon at

the Lunar Planetary Institute to sort of seed the

ideas.  

            I chartered this group to look at the

applied measurement things that are gap fillers that

would really enable people to go back to the moon, and

Rich has talked about some of them in his highlights

up front.  We talked about things and we did the

classical, you know, what must we know to be safe,

what must be know to be cost�effective?  These are

some of the drivers in the President's blueprint.  And

then we leveled the results with this team, and I was

very thrilled that they were willing to do this,

across the balancing of what we really need to do

first.  That's not to say we won't need further lunar

orbiters to fill in other gaps later in the program. 

Those requirements are being developed now.  But we

tried to cull down to those that we felt had to be

done first and those are in the AO.

            So we have our plenary, we have many

reviews including the Exploration Systems Review

Board, the AAs who were involved.  Finally got a broad

area mailing to many of you.  We mailed out an

announcement an AO was coming to 6,000 of you and some

of you did not get that through the various web

wanderings you have, let me and us know because that

was the biggest list we could get without having an AO

out, which is subject to legal cycles of signatures

that take seemingly forever.  The pace of them is

daunting, I might add.  But anyway, we finally got the

AO out and you're here and again, I want to remind you

the next step is Notice of Intent.  Please help me and

send them in.

            Next slide.  Okay.  Let me talk about the

evaluation plan.  Right now the formal plan, which we

will not show you, it's our plan to our leaders is

undergoing review by the people that we need to have

approve it before the selecting officials agree this

is a good process.  We're following the templates

we've used before for Mars Scout, for New Frontiers,

for Mars Reconnaissance Orbiter.  We haven't invented

things, except what I'll explain that's different.  We

will have approval we anticipate from Dr. Dave Bohlin

who is sort of our �� we know him very affectionately

as Dr. No because he tells us what we can't do legally

and from 35 years experience, he knows what can't be

done and how to get things done.  Dave single handedly

helped us expedite getting this AO out sooner than it

would have and trust me, it may have seemed like a

ponderous process.  It would have taken another three

months had Dave not herded the senior people that have

to sign things and there's very many of them.  

            And then our director Orlando who's the

director of the whole solar system and Mars and lunar

programs then will soon be the deputy director for all

programs in the Science Mission Directorate.  So

Orlando has seen drafts and these colleagues are

reviewing it now to make sure there's nothing that we

missed.  So let's talk about it.

            Next slide.  This is the flow chart. 

Wayne will come back and talk about several aspects of

it.  I want to just call your attention to a couple of

things so you understand that we're here in red, not

because I'm a Martian, but just because you can see

it.  We're here on the 7th of July, the NOIs are due,

and then process pretty much begins.  We will have our

evaluation plan fully certified, sealed and blessed by

the people that must before we receive proposals in

September.  So hopefully you all are thinking about

your proposals.

            We will conduct a compliance check to make

sure they actually fit the resource envelopes that the

sense of the announcement, both the legal sense and

what we asked for and that will take a couple of weeks

and then we will go inside the vault.  Okay?  This is

the lockbox, to quote a nearly former President, where

the firewalls are up, we don't discuss anything and we

conduct parallel process evaluation of the risk of the

mission and the measurement feasibility and

exploration merit.  We'll talk about this in a minute.

            This is the key, the month�long process we

go through, or six week�long process that well

culminate in a meeting at headquarters, and I'll talk

about all these in detail, which allows us to take

that mass of data with a group of six or seven

colleagues that are civil servants and appropriately

non�conflicted and evaluate that and say, "Which are

selectable?"  They don't say which to select, they

say, "Which are selectable on the basis of the AO?" 

And then we conduct in parallel an accommodation

assessment at Goddard by our team.  And that's a very

important step that Craig and Jim will take because

they'll look at what could be selected and see how it

might fit the evolving spacecraft design that Craig

has talked about, so that's a very important time. 

We'll be doing this in the early fall.  Meanwhile

then, I will take the requirements that Rich, Orlando,

Al Diaz, give us and Craig Steidle, that might have

changed and might have been modified, budget schedule,

when this thing has to be launched, factor them into

the accommodations that come up with options of

payloads from all of you that might fight the vehicle

for the mission. And those then will go through a

very, I must say a very challenging, sometimes

laborious peer review of the process that we do to

make sure we're not being disingenuous to all of you,

by a senior board of colleagues from your enterprises

involved and then prepare to brief the people that

make the decision to select an official.  So we're

expecting that by around Thanksgiving.  We'd like to

get it then so we can get those contracts going as

Craig wanted it in the midst of what may be a

continuing resolution.  So, I'm going to talk about

this part right now.

            Next slide.  Okay.  Two panels, the

Measurement Science Panel.  I've used the word science

here as an applied science term.  We'll talk about two

things.  Wayne will talk about this.  

            Next slide please.  You can all read this;

I'm just going to highlight a couple of things.  I

pretty much said it.  The evaluation process is

independent.  We've measured conflicts and it follows

the guidelines, the legal guidelines of the Federal

Acquisition Regulation and it culminates in a group of

colleagues that assess what's selectable in a set of

classical categories I think you all know and if you

don't, they're in the AO and I can go over them in the

question and answer.  So that's very important.

            This Accommodation Assessment's very

important from Craig and team because obviously there

is a large set of instruments we, or I should say

measurement investigations we want and, you know, how

are we going to see if they fit?  The Steering

Committee is the process check, the sanity integrity

check, that until I got to headquarters I never really

believed this would be necessary and I realize now how

important it is.  Every single finding, strength and

weakness score, comment back to proposers, comment to

selection officials, is gone over for consistency, a

process validity.  And let me tell you, it's a pain in

the tail.  And it is useful because things are caught

that you wouldn't have thought and a very important

process.  Typically a dozen people are involved and

the evaluation people like Wayne and I actually

present all of our findings before they ever get to

the selection.

            Next slide.  Now, one of the questions

that frequently comes up is, "What is the hierarchy of

how you understand questions that might come up?"  And

the hierarchy is very simple and top down.  The AO

trumps everything.  That is the document that is the

legal document that describes this solicitation.  FAQs

clarify the AO.  The questions you have that you think

are not clear, obtuse, you need more information, we

do our best within the limits of what we're allowed to

do FAQs.  Appendices to the AO amplify the AO to tell

you how to do things like write letter contracts and

get the business plan.  PHO's worked very hard to help

you do that so we can hit the road running.  And the

PIP describes the mission as it is today, which Craig

will tune to the payload that he's given.  So, there's

the trump card.

            Next slide.  Okay.  Now, I saved on

purpose the measurement objectives in the AO.  I'm

going to talk about them simply.  They're there for

you to read and please ask questions during the

question and answer period.  

            Very simple and I want to say at the

outset, the ORDT did a great job realizing there's 40

or 50 investigations that we really would like to do

from lunar orbit over the next decade to lay the

groundwork for people to gainfully work there for as

long as they need to.  We all know that.  We can't do

everything on a mission of the class of a Discovery

orbiter for deep space, which is the rough envelope of

resources that Craig and Jim have been given for this

mission.  So we have to make choices.

            We also have an international lunar

community growing with missions, Smart 1 on the way,

the native people of the country of India, interest of

course in Japan, so there are missions lunar.  We

recognize we do not, and the ORDT said this to me, we

do not want to duplicate what our colleagues are

doing.  We should, you know, cooperate and collaborate

with our colleagues.

            So, what you see here is "the least

unsatisfactory," to quote a good friend of mine, "set

of objectives we could come with, this team could come

up with as recommendations to NASA that have passed

the gauntlet."  And they fall into three bins;

characterizing the environment you would live on the

moon from low lunar orbit, including the environment

as biological responses will relate and including

mitigation involving materials and other approaches. 

This is a big catch�all, as Mike would tell you. 

We've left it broad because we want you to innovate. 

There is a state of knowledge about the moon and

obviously we want all of you who propose to build upon

that from the lunar orbital perspective and

recognizing some of the things we need have to be done

from the surface. 

            The second is to lay the ground work for

a global center of mass reference, thus geodetic,

reference frame for the moon at the scale in which we

can make intelligent choices about landing.  Landing. 

Altitude of things in a center of mass coordinate

frame for the moon.  Okay?  Very important step.  We

wanted to be center of mass referenced with spatially

resolved topography, meaning we want to be able to, if

you will, image the topographic space, the geo�

potential field that that is and we want to be able to

use it to characterize landing sites in terms of not

only the elevation that we have to power the set into,

but also hazards of local slopes, poor�landed vehicles

including of course a human�tended one.  

            This is a very important big step and this

is not in any way, by the way, these objectives are

not in any way meant to hint at negative comments

about the good work done by previous missions like

Prospector, Clementine, Apollo.  We just want to

extend the state of the art to do better.  That's an

important thing.  We're not in any way being dis�

charitable to the good work done in the areas of both

of these from previous missions.

            And finally, to assess the resource

potential of particularly the lunar polar regions with

respect to several things; what might fall within

shadowed regions there, which are known areas of high

interest and potential sources of resources as well as

any really extant deposits of resources such as water,

ice or any volatile that would be frozen on the moon

in those areas.  And this also includes aspects of

being able to land there with robotic and human craft.

So these are three bins.

            There is a fourth bin that the ORDT

thought a lot about that I have not put on this chart

by intention because the feeling of that group was

that many of those objectives, while interesting here,

could either be done later after we see what our

international colleagues do, or could be fit into some

of these areas, in particular associated with things

like this.

            Next slide.  So these then are the eight

measurement sets not in a priority order, just all

lumped together, that's in the AO that the ORDT felt,

and so did the review boards, were the ones we really

want to capture with this mission.  And I'll just

quickly go over them.  

            Obviously I talk about the biological

effects and properties of shielding materials in low

lunar orbit as they would relate to the surface.  This

is very important.  Yes, there's a big database from

our Apollo experience and Clementine and Prospector,

but there's a step beyond that's very important that

the colleagues in life sciences and materials have

been, you know, calling for for probably 40 years.  We

really need to do better there.  And this involves

both simple measurement sets and actual experiments

that generate measurement sets on responses.  

            This topography, one I talked about, very

important you see at landing�site relevant scales. 

That give you the clue to what scales the ORDT felt

you want to measure that parameter.  And again, we're

talking about a center of mass reference topographic

system.  Very important.  

            The next one is resolving an element,

hydrogen, across the lunar surface and in particular

in the polar region.  This is hydrogen.  We had a

question that came in last night asking does this mean

helium 3?  Helium 3 is a wonderful material.  This

particular group said the keystone is hydrogen at

high�spatial resolution, the highest scales that can

be attained from lunar orbit within the confines of

the mission constraints.  So this is indeed hydrogen,

hydrogen being a proxy for many good things that you

can all imagine.

            Very important one was the high resolution

of landform scale temperature mapping of the lunar

polar regions, in particular the areas where there are

permanent shadows.  Really wanted to find the

temperature space of the planet at scales that are

amenable to human exploration and robotic.  And so

again, land from scales, very important.

            And if you look on the web at the ORDT

report, there are guesstimates done by that group of

colleagues on what precisions and accuracies, they're

not what we're telling you to do, they're their best

guess from, you know, their meetings of what we should

be able to attain.

            Next one is landform scale imaging of

surfaces in the permanently shadowed areas.  This is

actually let's explore these things, see what's there

at the scale in which morphologists, geologists,

resource experts would look, not synoptic scale, but

high resolution scale to understand them.  We want to

see in places that have not seen the sun in

potentially billions of years.  

            We want to also ask related to these

whether we can identify; we don't know that they're

there, they may be, it would be great, deposits of

appreciable water ice that would be really a resource

for the human explorer's to use.  We recognize that

any of the known reservoirs of water ice on the moon

are a scientific resource.  Great.  We want to go look

at those perhaps in the following mission, but are

there any that are appreciable?  We left "appreciable"

in there.  There is no definition that's not, you

know, as my little son would say a hockey rink scale,

although that would be nice, imagine games on the

moon, but might help the NHL.  But in any event, we

want to find them at scales that are appreciable,

again leaving you to innovate.  We want to assess the

small scale features of potential landing sites at the

engineering scales that matter, the scales that

mattered when we landed airbag systems on Mars were

very important in the extensive work we did to safely

land those vehicles that now will be landing human

beings under power of descent.  So we want to look at

things at meter scale, resolving meter scale features

on the moon.  And again, some of these things have

been locally for Apollo sites, but not for the planet

where we might want to go. 

            And finally, understanding the height time

rate illumination geometry of the polar region to see

whether those areas would allow us capabilities to

explore that would benefit from those rapidly changing

illuminations.  This may have implications to power.

            These are the eight.  

            Amidst those eight there are corollaries,

derived ones.  That's left as an exercise to you. 

This is the level of specificity we have in the AO. 

You can ask questions of clarification, but we cannot

tell you how to wire these things together with

instruments; that's again in your court.

            Next slide.  All right.  How are we

weighting the evaluation factors?  Here they are;

they're in the AO.  The merit is weighted very highly

of course.  It sort of trumps the other.  These two

will be reviewed together by the measurement panel

that I will be leading and Wayne will lead the

implementation risk, the so�called TMC.  This is a

very important variable in the mixing ratio that leads

to selectability.  You may say, "Well, wow, the 70

percent versus 30," but this 30 in my experience can

often trump the value of the high�ranking exploration

merit. 

            Let's talk about these.  Next slide

please.  So what is exploration merit?  Well, you can

read the words; these are from the AO.  Okay?  Let me

spend one moment to explain what I mean as I run these

panels.  It's very simple.  It is your job to explain

the state of the art of the knowledge of the moon in

the particular measurement arena objective area that

you're proposing.  I expect that.  I will tell my

panel I expect the proposals to explain what is known.

It's a little homework exercise, but whatever.  And I

expect also then in terms of judging how well the

proposed measurement investigation provides

fundamental progress in our knowledge of this object

for you to conduct as quantitative as possible a

sensitivity analysis.  We know X.  By virtue of these

measurements, the Delta X we get will give us

something hopefully that is greater that X plus Delta

X, that will allow us to understand the moon.  That is

something that most of you understand, but I just want

to just �� that is the guts of what this means.  The

impact in terms of what we know and how that maps into

those measurement sets, and ideally how that's

traceable the things that will help us explore the

moon, first with robots and then people.

            The relevance of course will be judged as

how it relates to those last couple charts I gave, how

well you trace it into there and those are those goals

there and any of the broader goals of the program.  So

this is really simple.  Tell us what you want to

measure based on what is known, why that is good and

how much better you can do it with an instrument that

you have, given that you have a very short development

cycle.  Okay?

            Next slide.  The technical feasibility. 

This really is the physics of the measurement and the

hardware to do it, achievable at the appropriate

technical readiness level in time to be launched by

the fourth quarter of 2008.  Can you do it?  You might

say, "Hmm, sounds daunting," but we went through this

same agony with the Mars Reconnaissance Orbiter a few

years ago and well, we're flying some pretty

innovative sensors there.  We went through the same

agony when we chose the Mars Exploration Rovers,

probably the same when Prospector when picked.  There

is a challenge here.  Can you convince this group of

peers, experts in instrumentation that can measure

things from deep space that your instrument, the

physics of it, the hardware, the implementation plan

and the process to actually produce data through the

whole set of things can be done in the time allotted? 

Is it feasible?  If not, can it be managed; that's the

risk and Wayne will talk about that.  But can it be

done.  Are there any fundamental gaps in the physics

or the measurements, or the physics that go into

processing the data to make useful measurements that

are challenging.  And so we will judge the

feasibility.  This will be done by the measurement

panel in a collaboration with the TMC.  There will be

shared members that will allow for a cross

fertilization.  Otherwise, these panels will be

independent.  The experts in the guts of the physics

of hardware will be involved in this evaluation.  

            Of course we're very concerned about the

roles of the Co�Is.  Can't say that more.  This is not

a proposing opportunity for people that want level

four data out the end to write their favorite paper,

as much as we want those colleagues involved.  We have

other things for that.  And the plans for producing

highly reduced calibrated validated data are essential

here.  This is much more like an earth science program

than our classical deep space.  We want the level four

products described, how they'll be archived.  Even if

you can, how they'll plug into the needs of

Exploration Systems.  This is important.  Okay?  Just

producing the photons and the measurements, you know,

is great and that's what we do, but this is important.

            Next slide.  I'm not going to talk much

about this.  This is Wayne's job.  He'll be speaking

I guess after the coffee break, but this is the vital

factor that can make or break many proposals.  After

all the exploration merit and feasibility, how well

can you actually do the job?  And I'm not going to

steal Wayne's thunder except to say this is a vital

element and we're looking for sound management plans. 

There's not a lot of time to bring things that have

certain technical readiness levels in.  They have to

be integrated on a spacecraft that will evolve around

them and there's a lot of factors in here that are

important, not the least of which is the cost

reasonableness.  We don't have infinite budgets and we

don't want to fly a payload that addresses hopefully

all of the measurement set objectives we've listed.

            So this is a big challenge for you all and

this is also our first important step in the deep

space part of the exploration vision, not withstanding

the other things we have to do.

            Next slide.  So, I'd like to finish little

vision of the moon with other places we are from and

are going there and just say that, you know, the

ball's in your court.  I really urge you here at this

meeting and over the next couple of weeks clearly to

send in your questions to me.  I will parcel them out.

We will read answers to the ones we've gotten.  We've

got six formal questions to date.  We have at least

three postings I think now, just about, either there

or will be there today; I think Wayne has the story

and a few others that we can answer in real time. 

We'll do our best today and let's see, we're roughly

on �� Wayne?

            MR. RICHIE:  (Off microphone.)  Let me

propose that we go ahead and finish the next two

presentations and then the community can lobby at the

coffee break and figure out what questions they want

to ask us.

            MR. GARVIN:  Okay.  Great idea.  

            Okay.  So if there's anything you needed

pressing to ask me, why don't we move on.  Wayne?

            MR. RICHIE:  Is it all right with you?

            MR. GARVIN:  Yes, that's fine.  Is anyone

so dying for coffee that they can't stand the pressing

on?  Okay.  I think that's fine.

            MR. RICHIE:  Okay.  I'm Wayne Richie from

�� actually my office is at Langley Research Center,

but as I always like to say at the very start, my

office and me in particular, we work directly for NASA

Headquarters.  All of our functions are there.  My

funding now that we're full cost accounting, all my

funding comes from headquarters directly to fund the

activity we do there.

            I also want to emphasize at the start a

theme that you've heard from Rich, Jim, Craig and now

I want to reiterate myself and that's the fact that

once we had this opportunity to put this �� with the

President's vision, to put this announcement of

opportunity out, this announcement of opportunity was

done at record time.  We thought it could even be done

faster, but it still got out in record time and that's

thanks to a lot of people at headquarters that worked

very hard to get it out through all the, excuse the

word, bureaucracy we have up there.  We had to get

through lots of different people and get it signed

out.

            When you're on a fast pace like that and

you're making a conversion, the only thing we had

going for us is we have done this before, lot of the

things are going to look similar, but different, sa

Jim has pointed out.  

            I myself, I'm still having a hard time not

saying the word "science."  We are going for

exploration merit.  But that's one of the things I

want to point out.  

            On this chart, we had hoped to have this

evaluation plan signed by this point in time, but it

doesn't matter.  So long as we have it well before we

receive the proposals, we'll be on schedule.  As I

said, this chart still shows science, but that part

belongs to Jim, so ignore that.  This is the only part

I'm going to be talking about.  

            Next chart.  This is a chart that again

since we've been doing this all along, I always throw

this chart up because this puts us in context whether

we're doing a full mission or we're doing an

announcement of opportunity for Mars, or a measurement

investigation.  The part of the project or the

independent review that I do is in the TMC and all of

the projects, whether they be full missions or

instruments, or whatever, they all have inherent risk.

We're not going to be evaluating that.  We know you

will know about the launch environment, space

environments.  That has to be done regardless.  There

are going to be other risks to the project that have

to do with programatics and the project elements and

certainly one on this one is the budgetary uncertainty

getting this project started, the particular Lunar

Reconnaissance Orbiter mission started.

            The things that we I'm going to be charge

of evaluating is technical, management and cost

aspects of the project that you're presenting.  And

these are always how well you have planned, how well

you plan to manage, how much adequacy and your

development approach, considerations for the schedule,

considerations for the funding and this last one is a

catch�all that says, "Have you thought about things

that are both known and unknown and that your project

can go wrong?"  We're looking for here your thoughts

on why your project is resilient.  You can bounce

through these other things that will come up.

            Next chart.  Implementation risk is

defined in the AO, Section 7.1 and I'd point out that

in the evaluation plan, as Jim said, we are not

showing you that plan, but everything we're telling

you here today is what we're going to actually be

looking at.  And Jim and I's charts, again we're on a

fast pace; they don't mesh exactly.  So if I'm talking

on the science part, ignore that.  On implementation

risk, his may not match exactly mine, but this is

exactly what we're going to be looking at.

            We're going to be looking at the technical

approach, the design development, integrate and test

the proposed hardware and software.  We're going to be

looking at the adequacy and robustness for the

proposed resources, technical management costs, the

competency and the relevance experience of the

technical management team.  And Jim's measurement

panel, he'll be looking at the measurement.  The PIs

and measurement team will be looking at the TMC

relevant experience.  The soundness of the plans and

commitments to deliver the investigation on time and

within budget.  We're looking to see in your proposal

that you're very strong on committing to deliver to

the project schedule.  

            Soundness of business practices is

beginning to get into to our AOs.  We want to know

that you can manage these projects and you show us the

business approach to get that done.  Cost

reasonableness and realism, always.  And the AO

feasibility and reasonableness of the demands on

spacecraft resources because we're looking at a finite

set of resources and this particular AO for these

individual instruments doing the measurements.  We

want to make sure that not only are the instruments

feasible, but also the demands are reasonable for what

you're trying to measure because you're going to be

sharing resources.

            Next chart.  The way we go about this is

standard and most of you have seen these charts

before.  The number one principle that we demand try

to do here is always review all the proposals to the

identical standards.  We go about that at the very

start by putting this plan together.  It says how

we're going to do it and then we follow that plan all

the way to the end.  

            When we get the proposals in, we instruct

the evaluators as to how they're going to be

evaluating and we make sure that the evaluators

provide all proposals the exact same treatment

throughout.  And we're not novices at this.  We've

been doing this for a number of years in my office and

the process we have is standard for all the reviews

that we do, so that's another reason why I can assure

you that we will be doing the review to the exact or

nearly identical standards.  

            We couldn't do that if we didn't have the

right competencies to go about do this and on my team

we will have expertise, peers and technical management

and cost implementation�type factors.  And again, the

basic assumption is that you guys certainly know and

are the experts on the proposals and the

investigations that you're going to be putting

forward.  Your job is to provide evidence in the

proposal that you got everything covered and that the

implementation is going to be low risk.  Our

evaluator's job is to look at your proposal and try to

validate that assertion.

            Next chart.  Here again, ignore where I

say science panel.  This is measurement panel.  The

thing is, there are two parallel panels.  We probably

over�stress this many times, so I'll zip through

these.  The evaluation process is being conducted in

parallel.  I tell you a little bit about that with the

next few bullets.  

            When we get the proposals in, well, first

of all, we're going to be doing this obviously, to

what I said, to determine the level of risk

accomplishing the measurement objectives as proposed

known kind and within cost.  But what we're doing is

the proposals will be shipped out, they'll be reviewed

geographically.  My team will be geographically

dispersed.  We'll be using a remote evaluation, a

secure remote evaluation system to assimilate the

findings for all the reviewers conducting weekly

telecons to go over those findings, not risk ratings,

but the findings.  At the end of the review process,

we'll get the entire team together for one week at

Langley or vicinity and we'll review in plenary with

everybody all of the findings, all of the teams to

ensure that they're all consistent, accurate and level

before deciding the risk rating.

            Next chart.  We've already pretty much

covered this.  I guess the point is here I want to

emphasize non�conflicted.  When I go put the team

together, civil service, DoD contractor consultants,

other Government agencies, it will depend upon who the

proposers are and in order to be non�conflicted, we

will not select any evaluators who are associated in

any way with any of the proposal teams.  

            Peers in the area of their expertise, I've

already mentioned and in some cases when I feel it

necessary to back up the individual sub�panel

reviewist, if we need to, we'll bring in specialists

in some areas that might be critical.  But I don't

define those until I know what they might be based on

your specific proposals.

            The findings, we'll give you the punch

line at the start.  In the end, they're going to be

the consensus of a large group of people sitting in

plenary; not one or two people, but a bunch of people.

The findings will be, they can come in many grades. 

One grade will be as expected.  If we read your

proposal and say, "Yes, he did what the AO said,"

that's pretty much as expected.  You might find no

finding whatsoever.  

            If what you're producing is above what the

expectation would be from the AO, we'll provide you

strengths and if the expectations are below what we

would expect, you'll find weaknesses.  The resulting

rating which is going to be low, medium or high�risk,

we'll talk about, will be based on those findings. 

Every proposal will be evaluated as I said by

individual teams and then after we meet in plenary and

we reach a consensus on all of those and their level. 

Then the rating will be based by the entire plenary.

            Next chart.  Just a diagram to show you

the same thing.  We're bringing in major strengths

determined from technical management evaluation

process, major weaknesses from the same.  We're doing

some independent cost assessments and reviewing your

justification of costs.  All of those feed into one

risk rating, high, medium or low.  I want to emphasize

that we will have major and minor findings.  The minor

findings would be just things that we want to note to

you or to the selection officials.  But our risk

rating is going to be mostly from the majors.  We will

not worry about minor things.

            Next chart.  This is an description of

what high, medium and low risk means.  Low risk means

that there's no problems in the proposal that cannot

be normally resolved or solved by the resources

proposed, problems are not of sufficient magnitude to

doubt the proposer's capability to accomplish the

investigation.  And I'll show you a pictorial of this

shortly.  Medium means, "Yes, we see a few problems,

but based on the resources that you've provided, that

you have proposed, we don't doubt the team's

capabilities to correct these problems with good

management and the application of effective

engineering resources."  In some cases you may have

some development or some technologies and at proposal

time they may not be ready, but your plan to get there

should be adequate and the money should be adequate.

            Finally, the category you don't want to be

in is, "You've got too many problems, too little time,

too little money, we just don't think you can make it

and we would predict project failure."  

            Next chart.  Again, a pictorial

visualization of that same set of definitions as that

what you have proposed in technical, management and

cost, what you have proposed is should be more than

adequate for what's required.  Medium risk means that

what you have proposed is should be doable, should be

doable, but is a little bit tight.  This one shows the

diagram, the rectangle in the middle, but in

actuality, as you all know, it's project personnel. 

Any one of these parameters might get you out of the

box and may declare the investigation not doable.  No

matter how good a project you have, if the schedule

was inadequate, you couldn't get to there on this

schedule when we're going to be launching in 2008,

then the schedule alone might be a fatal flaw.

            Next chart.  I want to emphasize the same

things we had before and Jim has mentioned.  The

selection is being driven primarily for the selection

of the best measurement investigations; skip the word

"science."  Notwithstanding it, what Jim has said and

I'm saying again, implementation risk is going to be

important.  That being the case, what I want you to

know is that we are going to accept the fact that

we're looking at in a proposal a preliminary concept

with some benefit of the doubt given to you.  All the

implementation details may not be mature in your

proposal at this time.  

            And the other point that we make to the

selection officials is that, "Yes, we're looking at

what you give us for the cost estimate and what we

think it is, etcetera.  We could probably do a better

job if we were able to talk to you about that and

understand how your estimates were made."  But in the

end, our analyses cost is going to be integrated in

with technical and management.  Again, if we judge

your proposal high risk, we're not going to recommend

it for selection.  Medium and low�risk proposals our

selectable in our opinion.

            And the last one of course is try not to

waste your time nor the Government's money on a

proposal that doesn't appear to be able to make it.

            Next slide.  The next couple of slides I'm

not going to read to you.  You can read them over, but

I want to give you some typical questions our

evaluators will be asking themselves so you can ask

yourself these same questions as you get ready to

submit the proposal.  But here are some typical

questions that we'll be asking ourselves.

            Next slide.  And I want to emphasize

that's some of the questions; there may be others, but

unless there are some questions on those, I'm not

going to read those to you.

            Next slide.  And here again, I want to

give you an idea of what it would take to be a low�

risk proposal so we put together some bullets that

shows you the kind of things that would be indicative

of being a low�risk proposal.  

            Propose investigations can clearly meet

all the project defined interfaces, requirements and

constraints.  All the risks.  Have a work around plan

or you have a sound plan to develop and qualify the

risk items and making that before.  The proposed

implementation team and each of its critical

participants are competent, qualified and committed. 

We're looking for commitment, I want to emphasize that

again, to execute the project.  

            As Craig sort of led you to believe, we're

expecting that the project, your project could be

pretty much self�managed to a successful conclusion

while allowing some visibility for project oversight. 

The team has thoroughly analyzed all the project

requirements, your team, and that the resulting

resources as proposed are adequate to cover the

projected needs including some additional percentages

for growth during design and development.

            Now, I want to emphasize we're not just

talking cost here; we're talking technical reserves

also.  You have extra time in the schedule to find and

fix problems if something doesn't go exactly according

to plan.  

            All the contributed assets of the project,

we've got to have strong commitment for contributed

assets.

            And finally, the team, your team

understands the seriousness of not meeting technical,

schedule and cost commitments.  Meaning, in this

environment, on the fast pace, if you don't make it,

you're subject to cancellation.  

            Next chart.  The normal for my panel is

technical, management, cost and O other program

factors.  In this solicitation, as in the last Mars

Science Lab, we've taken a departure on the O

considerations and the departure is although Outreach

consideration for education and public outreach and

small disadvantage business plans are not included in

evaluation criteria, the enterprises expect and demand

commitment to these programs and in fact, any that are

selected will require commitment in these areas.  For

this AO, and I've referenced some sections in

appendices, all the proposals are going to be checked

for compliance that you have in fact made a commitment

to these items.  

            In addition, here's a few other thoughts

about that.  Education public outreach.  The category

1 and 2 proposals, what we're going to do is we will

put together a peer panel for those and those that are

likely selectable we'll make sure that we can debrief

findings in the normal areas of education public

outreach areas that we �� if you're going into the

rest of the project so we can give you some feedback

of what you have said you're going to do and the

general area of plans for EPO participation in the

Goddard to be defined or LEP public engagement

program, comments about your proposed partners and

alliances, implementation of your EPO, proposed

activities, how you're planning to disseminate the EPO

materials and the proposed personnel and budget that

you have.  So we will critique the ones that get

selected and you'll hear those findings.

            You should also look at Appendix C. 

Although Appendix C is primarily written for full

missions, they still are applicable to this AO.  

            Next slide.  Small business.  The same

thing.  Commitment is required and if �� well, read

through the sections and if we're looking at

something, you'll know what we're looking at, these

three areas.  

            In particular, in Appendix A it says that

if you're Phase AB costs are going to exceed 500K, we

don't think they are, but if they are then we will be

evaluating them and be looking at these items right

here in your small business plan.  You must have a

small business plan, contracting plan, if your

contract is going to exceed that.

            Next slide.  Okay.  I said at the outset

that we're on a fast track.  And in the review and

sign�off process of the AO we discovered some flaws

that are in some of the documentation that was being

planned to be signed off.  And in the interest of

keeping the schedule, we made a determination that

once the AO was signed at the enterprise level, if it

didn't really change what we were soliciting, it only

changes some of the subtleties to the AO, we would not

hold it up.  We'd get it signed off and immediately

put out some clarifications.  We've done that and

these clarifications are on the acquisition home page.

We want to make sure that you are aware that these

revisions are there.

            First of all, we did a complete revision

of Appendix B.  It's not that Appendix B really

changed completely, but there were some areas in it

that had been changed that primarily had to do with

the wording of how we're doing the evaluation to match

the AO and the contracting.  But in order to give you

the easiest way to read those findings, we said just

ignore the original Appendix B and look at this and as

Jim said before, the order of priority is AOs,

clarifications and then appendices, so we're the third

one down.  So we have clarified this Appendices B and

recommend do not read the one in the AO.  There are a

few things that are changed and it would be many

places and it would have been too difficult to only

give you the changes.  

            Likewise, on Appendix F there were some

things that we are not going to look at for

compliance.  We took those out.  So Appendix F has

been replaced.  

            Some of the other things that I want to

point out is these specific four.  We corrected some

of the references in Appendix A.  There were some

references in there that went to no place and you

would have been trying to find references that weren't

there.  In the AO we had, again, in our fast pace, we

had inadvertently used two set of nomenclature.  We

used the nomenclature exploration merit while in other

places we were using investigation merit.  So if you

find those in there, I'd just ask you to use those

terms interchangeably.  Ignore the wording difference.

They are in fact the same thing.  

            Likewise, the technical feasibility and

investigation feasibility, these two terms are used

interchangeably at several places in the AO.  Just put

an equal sign in between those.  

            This one refers to the ratings for

exploration merit and technical feasibility and in the

paragraph that is describing this, it says that the

three criteria will be rated in terms of ratings and

something of that nature.  Well actually, you heard

today, you've heard again what we're doing, while

these two criteria will be �� implementation risk will

be low, medium and high�risk.  So that's a

clarification.

            And finally, even after we revised

Appendix B, we found one more thing that we needed to

correct which was to add a section that talked about

asking you to provide a priced option for the contract

bridge phase and for the advance agreements for Phase

C, D and E.  We're on a fast pace here and Goddard

really needed that to make this project work on the

pace that we're on, so we've added that in there

again.  That's going to help you if you're selected to

get off and running at pace.

            Next chart.  I think that's it.  If

there's no burning clarifications for me, then we'll

be around after the break.  Julie, you want to go

ahead and do yours before we break?

            MS. HURLEY:  Good morning, everyone.  I'm

Julie Hurley.  I'm with NASA Peer Review Services. 

I'm just going to go over some of the responsibilities

of the principle investigators.  They are to ensure

that all the personal information is entered in SYS�

EYFUS and it's all up to date and also they're all

registered into SYS�EYFUS.  Delivering the LRO copies.

There's 50 and also a CD for paper copy to NASA Peer

Review Services by September 15th.  

            At NASA Peer Review Services we are in

charge of posting the AO, posting of NOI and cover

page submission, submission pages and also staffing a

help desk.  If there's any questions that anyone has

at any time, you're welcome to call this number and

they're staffed Monday through Friday, 8:00 to 6:00

p.m.  

            I'm just going to go over just, you know,

briefly what SYS�EYFUS does and, you know, how you go

ahead and you submit your Notices of Intent.

            This is the site right here at the bottom.

You're going to create a user ID and a password.  Then

you continue.  And first thing you're going to do is

you're going to submit a Notice of Intent and then

you're going to click on that.  And then the

opportunity, solar system's exploration, and you're

going to continue.  And then there will be a listing

of opportunities and you're going to of course

highlight Lunar Reconnaissance Orbiter Measurement and

you're going to continue.  And then this is the actual

web page.  You're going to go ahead and just fill in

the various fields and then you'll hit continue or

submit.  Same thing here.  Measurement investigations

gives you an option of several.  You can choose up to

three choices and you're going to go forward.  

            And then it's going to take you back, but

once you've submitted your Notice of Intent, you're

going to go into the proposal cover page.  It's

basically the same thing.  You know, go ahead and type

in all the fields.  Hit submit or continue.  Same

thing here.  Same thing here.  You're going to have up

to three choices also.  Next it's going to take you to

the team member page.  You're going to go ahead and

choose the role into the first last name.  Continue. 

And you're going to have the same fields again.  Go

ahead and fill everything out.  Continue.  And then

this is the options page where you're actually going

to submit your information.

            And then it's just going to tell you

basically all the fields that you've entered.  This is

the final version.  This is what it's going to look

like.  This is going to be your actual proposal cover

page.  And these are all the fields.  

            And if you have any editing, there's an

edit button that you can actually go back and edit any

information that you may have.  Okay?

            MR. GARVIN:  Is that okay everyone?

            UNIDENTIFIED SPEAKER:  Ready for coffee?

            UNIDENTIFIED SPEAKER:  I think everyone's

ready for coffee.  And there are cookies back there,

too.

            MR. GARVIN:  Okay.  why don't we �� oh,

questions.  Sorry.  

            PARTICIPANT:  These projections that you

have today, are they available?

            MR. GARVIN:  Yes, I should tell everyone

and I'll just talk �� 

            UNIDENTIFIED SPEAKER:  Go ahead.

            MR. GARVIN:  Everything shown today will

be posted at the website, this the Langley website,

the SDLRO acquisition home page, if you will.  You can

download them all.  Also all the latest uploads of

FAQs; recently asked questions will be there.  I think

there's a couple that we've approved in the last day

that should already be out there.  And the notes, the

narratives that are being captured in, you know, in

toto will also be there.  So we'll have all this stuff

available ASAP.

            MR. RICHIE:  Everything that we �� the

charts from today and the FAQs from today that we

enter will be there this week.

            MR. GARVIN:  Right.

            MR. RICHIE:  It may be a week or so.

            MR. GARVIN:  Maybe a little longer for the

narrative, yes.  So, use that website and you heard

Julie, fill out your forms so we know what you're

doing.

            MS. HURLEY:  July 19th is the date, the

cut�off date for submission of Notice of Intent.

            MR. GARVIN:  There'll be extra good food

back there for those who do fill out your NOIs and

completely, I promise.  

            Okay.  So why don't we take, what, we have

15 minutes or 20?  Twenty minutes?  Why don't we take

a 20�minute coffee break, you know, mill around and

discuss, find us, accost us and then come back and

we'll do the question and answers and the wrap�up. 

Okay?  All right.  Thanks.

            (Whereupon, at 10:39 a.m. off the record

until 11:01 a.m.)

            MR. GARVIN:  So if people could take their

seats, we'll start the Q&A.

            All right.  Thank you all.  Let me just

make a couple announcements and I'll remind you how

we're going to work the remainder of this meeting.

            First, just to remind everyone last time,

everything that you've seen up on the screen will be

posted to the LRO Acquisition homepage, you know,

within a day, as soon as we can literally.  And there

already are some of the frequently asked questions

already posted.  You can read them.

            That will be the official place of

response.  We'll do our best here today.  I'm going to

read some of the questions we got and hand it off to

my colleagues for quick answers so you see a sense of

what's coming.

            I did have one other question for all of

you.  Our traditional policy is to not release the

names of all the colleagues here on the Website to

protect proprietary things and whatever.  That's been

a point of view expressed by many of you.

            But in the interest of a democratic and

fair process in this election year, I thought I would

poll the group and ask, you know, if there's

unanimity, I guess we can break precedent.

            There has been a question asked of us, you

know, can one get the names of the people, the

attendees at this meeting.  And I'd like to see a show

of hands of how many people would be okay with that,

to have your names released on a Website.

            Let me ask the inverse process then since

I can't tell from the wild hand raising, would any

people object to having their names release on the

acquisition homepage as attendee at this meeting?

            Okay.  I don't see any hands raised. 

Okay.  All right, well then we'll post the names of

the attendees on the acquisition homepage as you've

signed in.  So if you didn't sign in, please do.  And

then you can see who is here.

            Now let me turn to the questions and we'll

go through that we've had and I apologize for not

having viewgraphs of them but you can blame  me and

just don't throw pucks.

            And there will be more.  And we'll take

them then from the floor and we'll do our best to

answer them.  If we can't we'll get back to you on the

acquisition Web page through the FAQs.

            The first couple of questions that we've

got from you all in the last few weeks deal with

whether we, running this process, headquarters, our

team at Goddard, can help facilitate partnerships and

brokerings so that the people that build instruments

and the scientists, engineers who want to propose them

can get together.

            And the answer is really, unfortunately,

a categoric no, we cannot.  We are not allowed to

facilitate anything like that.  We have meetings like

this so you can meet your peers, you can go to

conferences.  There was the Lunar Workshop way back in

March.

            By posting the names, at least you can see

who was here and their vital coordinates so in that

case we really cannot.  So talk to your colleagues. 

There's many world�renowned lunar scientists in this

room that you can probably see and recognize from

appearances on Jeopardy, indeed, as well, at least

one.

            So there was another question that came. 

Yes, Richard?

            MR. VONDRAK:  Let me make a comment about

posting names.  I don't think it's fair to ask people

here to raise their hands if they have objections.  If

you think you would not want to have your name put on

the Website, please either cross it off from the list

or tell one of the NPRS people when we're finished

here that your name should not be there and we will

not post it.  We'll keep it private.

            MR. GARVIN:  All right.  Thanks, Rich.

            MR. RICHIE:  Are we putting affiliations

and e�mail addresses or just names?

            MR. GARVIN:  Well, I think the list out

there require �� or don't require but suggests that

you fill in your affiliations and e�mails I thought I

saw.  But again if people are worried about seeming

sensitivities, you know, just cross your name off

there and we'll know you don't want yourself known.

            PARTICIPANT:  Okay.  Richard's right. 

Forgive me.

            Okay, number one then, the FAQ and that

will be posted, in fact I think it is posted as of

now.

            The second question we got was a point of

clarification.  A colleague asked in the lunar

objective that deals with hydrogen mapping at high

spacial resolution, did we mean helium�3?

            And the answer is no, we did not mean

helium�3.  You can choose or not to consider methods

of mapping helium�3 from orbit but we specifically

called out the element hydrogen in this case.  So

there's no fuzz on that.                            

            I'll do another one then I'll turn to my

colleague to Craig to respond to two as well that

we've received that have been approved for posting and

I think they're going up today.

            The next one deals with what about

experiments that deal with other lunar environmental

factors such as orbital debris, meteoroids, whatever,

the flux of which we would be encountering in low

lunar orbit.  And is that compliant?  Can one propose

that?

            And the answer is while NASA makes no

promises, as long as that kind of investigation or

others like it are within the spirit of those three

major objective areas that are in the AO and the eight

measurement sets, I'll leave it to your interpretation

to judge that, we will certainly entertain your

proposals.  I think that's about as far as I can go. 

I think it's a pretty simple mapping for those of you

that know whether they are or not.

            So we will entertain things that are not,

you know, spelled out in simple English prose that are

obviously related to those measurement sets.  So

that's good.  So we're not going to look to be

draconian in terms of compliance as long as they're in

the spirit of those measurement sets.

            The other two then that we have so far

from the group deal with some technical issues. 

There's another three.  And I'll let Craig handle the

next two, if you don't mind, Craig.

            The first question was a specific question

about instruments such as active instruments like

radars that involve antennas with rather substantial

masses.  What is the maximum permitted mass for such

devices?  And does the mass for antennas or related

devices to collect photons, does that count against

the 100 kilo �� 100 kilogram I should say, mass bogie

that we have in the path for mission?

            I'll let Craig provide some commentary. 

Craig?

            MR. TOOLEY:  The easy part, first part, 

is yes, we count the total experiment.  However, it's

proposed, including any antenna or such, against our

goal of 100 kilograms.

            The question also asked about the volume

and such for an antenna being that an SAR antenna or

such might be large.  And the answer comes back that

we need to see a design that fits in the baseline

ferring volume that we're working with.  And as I

said, specifically we haven't located the rest of our

bits and pieces of this spacecraft in order to try to

best accommodate something.

            That said, the question also goes on to

say but we are very interested in any comments or

things you would point out about simplifications you

could make in a design if you could have a less

complex mechanism because you had some more volume to

work with.  Those are good things to point out because

I discussed a little bit about the trade space of

ferring volumes versus launch vehicle selection.

            So I think that's the first one.  The

second question that I fielded recently was the PIP

was not specific about our preferences or requirements

for high�speed serial data buses.  And it asked if we

had a preference.  And the answer was we have

preferences.  Our preference, as the PIP states, is if

we can, meaning the data rates are low enough, we

would like to run stuff on a mil standard 1553 bus.

            For things that need higher data rates

than that, our preference would be to wire them up as

a space wire standard.  And the space wire standard is

in the reference documents.

            But that said, we certainly are not

closing the door to any other serial interface that

you �� you have an instrument or components or even

designs that you think it's advantageous for us to

accommodate what you have, you should explain that

also.

            We specifically were not levying hard

requirements about the interfaces but we do have

preferences and those are the two preferences.  And

those will be posted.

            MR. GARVIN:  Those two responses by Craig

have been approved for posting and it's just a

question of time.

            I just wanted to say remember in all of

your specific proposals, you know, the evaluation

procedure that Wayne described in the risks, we'll pay

attention to the various things that you propose.  And

obviously think about risks as you consider those

things.

            We had one other question and then I'll

turn it to the floor.  It was a question about a

specific but in general about is it possible to

propose instruments which might be natural pairings of

elements that would share subsystems to do one or more

measurements objectives.

            And, of course, within the language of the

AO, that is possible.  There are some natural pairings

that occur as one looks at fields of view and

different alignments of antennas and optics that make

very good sense historically with the historical

precedence of doing them together.

            And in cases such as that, instruments

would actually be able �� a single instrument with

shared subsystems to accommodate two or more

measurements and that is perfectly legitimate within

the language of the AO.

            So we're not forcing you to separate

things that are naturally coupled and that we've flown

in coupled states back, I mean, to the moon or

anywhere in deep space.

            So, okay, let me now turn to the floor. 

We'll take questions of clarification.  Please don't

ask us how to write your proposal because we actually

don't know.  You know better than we.

            And I'll turn to John, question?  I'll

repeat the question and then we'll either provide a

response, have a brief little tete�a�tete to the

experts in our group, or I'll tell you that we'll get

back to you suitably shortly.

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  So the question was are we

already committed to the Boeing Delta II launch

vehicle through the contract mechanisms of launch

services for the planned AO launch of the lunar

reconnaissance orbiter?  That is the question.  I was

going to ask Craig.

            MR. TOOLEY:  I think Delta II class is

certainly the launch vehicle that we are assuming. 

And in our discussions with KSC Launch Services and

headquarters, we have assumed that it's likely that it

would be a Delta vehicle.  But that falls short of

saying that KSC and launch services have negotiated

and gone and got our vehicle.  I don't think that's

true.

            I just had to start somewhere with ferring

sizes and ask people where they think they're headed

and what contracts they thought they'd go through to

get the vehicle.

            So I think to be straight we'd say it's a

Delta II�class vehicle as far as the project is

concerned.

            MR. GARVIN:  Is that okay, John?

            PARTICIPANT:  Yes.

            MR. GARVIN:  Okay.  Thanks, Craig.

            Next question, yes, sir?

            PARTICIPANT:  Yes, on pages 28 and 29 of

the text, you list the deliverables.  And there is no

deliverable listed for engineering class flight spare.

However when you go to the Template WBS in the AO,

there's an Item 4.1 that lists an engineering model

integration.

            And I'm wondering is that �� those

statements in the AO just a template and you really

don't need an engineering flight spares or is there a

conflict there?  And what do we really need to

deliver?

            MR. GARVIN:  So the question was, just to

remind people, there was an apparent conflict between

language in the PIP about engineering flight spares

and demos versus the WBS specified in the appendix of

the AO, as a template for filling in.  And the

question is what do we mean?

            I'll let Craig give a response, if he

doesn't mind.

            MR. TOOLEY:  Well, first, obviously we

need to resolve the conflict, I mean bottom line we'll

resolve that.  Our intention is not to require a full

up engineering model.  We detail that we want some

simulators and such to test interfaces.  And we

describe that in the PIP.

            And then we comment in the PIP about we

want to understand when you think about your sparing

philosophy in order to basically support your

probability to success, but we're also not levying

requirements for a given spare instrument.  So we'll

probably need to clarify the AO so that it's

consistent with the PIP.

            PARTICIPANT:  Thank you.

            MR. GARVIN:  Okay, let's move first to

Bruce Campbell, midway back.  Bruce?  Let me get out

of the light.

            MR. CAMPBELL:  (Speaker not miked.)

            MR. GARVIN:  So the question was, and I'll

let Craig answer it, but the question was about the

power description in the PIP, the 100�watt average

being what's specified and what the means in terms in

an integration time, one orbit, one day, and what the

peaks might be allowed by the spacecraft in its

present state of design.

            Craig?

            MR. TOOLEY:  That would be an orbit

average, you know, a day/night for the worst case, for

the moon.

            And in terms of peak, no I do not know how

high of a peak I would tolerate other than

anticipating that we need to provide for significant

short�term peaks above that average.  But I don't have

any numbers on that yet.

            MR. GARVIN:  The gentleman behind, Bruce,

sir, you in the back?  Sorry about the �� yes?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  So the question is �� a very

good question is there are no specifics given to

apportionment or fractionation of any priorities on

the instruments given the way we've structured the

evaluation.

            And �� I'm trying to make this simpler

since most of you probably heard it but we're

recording this.  And so what do we do?  This is unlike

the MSL science�driven mission AO.  This is

measurement driven.

            So let me give one answer and let Wayne

also provide one.

            As you noted, the categorization is,

indeed, a filter.  The group of colleagues, six or

seven non�conflicted civil servants will take the

findings produced by the joint TMC and measurement

panels and go through those and produce an assessment,

a one, two, three, or four.

            You can read in the AO what that means but

I think you know the drill.  The ones and twos are

then selectable.  Threes need more money to ever fly

and fours not for this opportunity.

            Those will then be shared with our team at

Goddard in terms of just general can you accommodate

them.  Meanwhile I, as the evaluation chair person,

scientist in this game, will, with the inputs of our

team from Goddard, look at various options to best

fulfill the full set, the set described in the AO of

measurements we want, recognizing it may be a null set

to get them all.  And that's the realities of the

envelopes and resources we have.

            But we will attempt to find one or more

options that fulfill the most of the objectives we can

entertain with this mission, which is a resource�

constrained mission.  I think it's very important you

know the direction we've been given, Jim's been given,

is to keep this in the envelope of what we would call

a Discovery class, for those of you that know that

competition environment.

            So these are orbiters of this class of the

types we've flown to Mars, for example, not the types

we fly in earth orbit as part of EOS or something.  So

we have that constraint.

            And we have the time constraint and the

risk constraint.  So it will be my job with the

findings of the accommodation studies by Craig and

team and the team at Goddard, with the categorization 

to look for sets that maximize the number of

measurement sets we can deliver.

            And then that will be run through this

steering committee as a further check on its

integrity, its logic, before it's every broached with

the selecting officials in this case.

            So is there anything else, Wayne, I'm

missing on this?

            Oh, all right, I'll let Craig and Wayne

comment.

            MR. TOOLEY:  I'd just add from the

accommodations spacecraft side, we've thought about it

and we are sensitive, we're even concerned that we

don't somehow, because we've crafted this both quickly

and broadly and without those specifics, somehow

create something that uses as a gauge or a judgment

against something that's inappropriate.

            So our focus and a lot of what we'll think

about as we support the accommodation is to make it

clear that, you know, we need to stay in the big box

of the cost, time, and size of the launch vehicle.

            But the numbers and whether people propose

a different data interface or whether it's, you know,

500 grams too heavy or those things, we intend to work

to make sure those things don't become �� gain weight

that they shouldn't have.

            Because we are concerned that we have left

it kind of wide open, that somehow people

inadvertently picketing from something we've written. 

So that is on our mind.

            MR. GARVIN:  Can I have Wayne comment,

too?  And I just wanted to add as I'm walking over

there that this is a very different solicitation than

MSL, having run the science, multi�definition teams

for that, there were senses of tiered priorities. 

These are, you know, it's a level playing field.  We

want to do them all somehow.

            Wayne?

            MR. RICHIE:  Well, first of all, good

question and it's not that we didn't think about this.

We had a lot of debates about tearing the SAO from the

MSL one.

            I wished I could give you a crisp, clear,

quantitative answer to it.  And none of us have done

that.  And I'm not either.

            But what I want to defend myself is I said

one, we're going to look at feasibility of what you're

proposing.  And second, the reasonableness of the

resource demands on the spacecraft.  By those two

terms, I would say one, if you're proposing to fly an

instrument, a smaller, lighter, less power than ever

been flown before, we may decide you're not really

feasible.

            If you're planning on, to the opposite

extreme, flying something that's been flown before and

it's heavier, uses more resources than we think is

necessary, we may comment upon that.

            And that's �� I'm sorry but that's the

best we can do.

            MR. GARVIN:  Does that help, sir?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  Well, within the design

limits of the fact that we want them all to be covered

in some way through the eight measurement sets that

have been mapped from them, yes.  But there are, you

know, first amongst equals, there is a strong

attention on this particular mission to handling

things about the lunar environment necessary for life

sciences to carry human beings back to the moon for

the human exploration activities.

            There's also a sense of being able to land

safely where those humans need to go.  You can read

into that as written in the RDT report what those

things are.  And the other one, of course, is to

understand what resources may be there both for human

need and for scientific purposes that would benefit

from going to the moon.

            And, you know, I'm not going to give you

a mixing ratio.  We did that, you know, a weighting

ratio.  We did that for MSL out of need.  And in this

case, we want to leave it to the creativity of the

team.

            Clearly, I will add, that if one sensor

which handles one of those key things becomes, you

know, the dominant single sensor on the spacecraft, we

will be thinking very carefully about whether that's

the answer we want for this first trip back to the

moon.

            And, you know, there will be a message in

the findings of the evaluation to the leaders of the

program, you know, about architectural elements in

this program that we may need, other orbiters, other

approaches to get that data, you know, partnerships

with international colleagues, et cetera.

            So, all right, there was a colleague in

the back and I didn't mean to wait so long.  Yes, sir?

Go ahead.

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  All right, the question was

a very good question.  In the PIP we say the nominal

orbit of preference at this stage is 50 kilometers

circular for the one nominal year mission.  And in the

AO, we say 30 to 50.

            I'll give an answer and let my colleagues

comment.

            We're trying to leave the door open for

cleverness in the hands of the proposing teams.  We

know from the discussions of the RDT and from many

colleagues including in the literature, that there are

some measurements where being lower is far superior. 

The old art of the fourth effects and all those things

notwithstanding.

            They also provide challenges for mission

design with fuel and, you know, prop to sustain orbits

to allow the other objectives to be mapped.  So we've

left it, to be honest, a little bit soft at this point

to allow us to see what the community proposes.

            We have not given specific numbers in the

AO, as you know, on the exact resolving scales of

features one needs to do in any of the eight

measurement sets.  We have not.  We've given them as

open issues �� well, not open issues �� as parameters

to be filled in by the exercisers to the proposers.

            So the team, and I'll let Craig speak,

knows and have calculated and done some good hard work

on 50�kilometer lunar orbits, their stability, fuel,

et cetera, I'll let him comment, and looked at elegant

schemes for getting to 30�kilometer periapsis, parking

orbits after nominal mission, and I'll let him talk,

whether we can accommodate one instrument that needs

30 to do really orders of magnitude better than 50 is

going to depend on what payload is actually selectable

and which one optimizes obtaining those measurement

sets.

            So at this point, as the leader of the

evaluation process, I mean we want to do the thing,

the orbit that gives us the best chance of meeting the

most objectives.  And if that means some objectives

have to be met in a slightly higher orbit than they

would most desire, we'll have to weigh that, not as a

negative to them, but as a factor in just doing the

mission.

            But let me let Craig comment about the

calculations they've done on orbits and the realities

of those numbers.

            Craig?

            MR. TOOLEY:  Well, I can't add a lot to

this but as I'm sure most of you are aware, it's a

little bit easier from a lot of standpoints to fly 50

than 30.  We believe �� we know we can build a mission

and fly it at 30 if that's what we need to do to do

the science and fly the payloads.

            So we left the 50 as the nominal working

baseline now as opposed to the 30 to 50 range we have

in the AO.  I think so are, in our mind, consistent. 

We are really waiting for the selection to determine

where we actually have to fly to maximize the science.

            So that only gets you part way to your

answer if you have to make design decisions kind early

around an altitude, you'll have to decide how to play

that in telling us what you need to fly at.

            MR. GARVIN:  Thank, Craig.  And I wanted

to add a comment that is really important.  Since

ultimately we will be selecting a suite of

instruments.  Obviously it would be of great benefit

to us in your proposals to understand the impact of

flying at differing altitudes, particularly the one

you favor versus, you know, ones that might be

slightly sub�optimal.

            Because we want all the instruments to be

able to play together to make their measurement sets. 

And, you know, there are trade offs at 30 to 50 with

fields of view and R^4 continuation factors et cetera.

So these are parameters.

            So we're going to be optimizing this

mission for the suite that's selectable.  And the more

information you can give us about the trades, you

know, if you had to fly at 50 but you really like 30

versus if you're flying at 30 but you'd actually

prefer 50, what those impacts are.

            And I think that would be a very valuable

piece of information to provide, given that we have

not chosen, you know, a fixed orbit.  And by the way,

if you think this is strange, we went through this

same issue with MRO as we optimized orbit for payload

a couple years ago, MRO being the Mar's reconnaissance

orbiter.  So this is not new to us.

            I think there was a question, yes?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  So the question is there is

a very exciting opportunity offered by the nation of

India to fly a lunar orbiter by the end of the decade

and there has been talk, as Alan points out in the

community about U.S. payloads on that.

            And this is what I can tell you from the

formal policies, at least in the Office of Space

Science and the Science Mission Directorate and the

Exploration Directorate that we're representing here.

            All payloads to be flown on that, U.S. or

otherwise, even ones desirable that our Indian

colleagues have said they'd like to fly, will have to

be competed in the U.S. if any U.S. funds are to be

used to have them flown.

            To what degree they have been aligned with

the RDT findings is really in the hands of how India

has made their own internal preferences or selections.

And I know there has been talk about different things.

            From our standpoint, we have mission of

opportunity clauses in Discovery AOs.  We are going to

a mission of opportunity clause in the AO we'll be

putting out this, I guess, fall, I think, Ramone, for

the Mars telecommunication orbiter, specifically to

allow what we call the Moo's for Mars but we could

accommodate potentially instruments also for the moon

in that, any mission of opportunity on an

international mission.

            So it is my view, at least my leave,

Orlando's level, Dr. Ed Weiler's level on the present,

and Rich is others, that we will compete through

formal AO or like process any payloads that fly with

U.S. dollars on those.

            Would it be nice?  If you ask me as the

lead lunar scientist right now, to have aligned with

the RDT, absolutely.  This would be a wonderful way of

building this international cooperation.

            One of my colleagues, Lika �� I can't

pronounce her last name, forgive me, but Lika, my

colleague from the SNF connection living with the Star

program scientists recently visited India and

discussed with many of her compatriots there, you

know, the opportunities for these collaborations.

            So we at NASA are very excited, and Rich

will be leading some of the efforts to develop new

types of collaboration with India, with Japan, with

ESA, potentially Russia, potentially even China

depending on State Department rules to fly things we

need to facilitate lunar exploration.

            So what rumors you've heard may be �� all

I can say is they may have been as a consequence of

proposals that are being submitted or being planned to

be submitted to NASA's opportunities �� announcements

of opportunities with MOO clauses such as Discovery. 

That is our vehicle to fund them right now.

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  At this point, to be honest,

I don't know enough to give you a proper answer.  I

know notices of intent have been submitted that

suggest that.  But since the proposals haven't come

in, I don't know.  There were no MOOs on New Frontiers

for this mission �� for that lunar mission that India

is flying I should add.  I know that for a fact.

            So that's our vehicle.  Whether there will

be new vehicles or mechanisms, I should say, not

vehicles, new mechanisms to fly, payloads of interest

to the moon on these international things, I really

can't say at this point.  I don't know.  I'm not being

obtuse with you.

            Okay.  Other comments?  Yes, how about ��

I'm sorry, the gentleman in the front who hasn't ��

then I'll come back to you, two, Mark and Ben.

            Yes, sir?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  All right.  The question was

we have a total mass, power, and volume bogie in the

PIP that Craig and Tim have put together.  How about

more specifics?

            And the answer is no.  We don't want to

give you more specifics.  There are eight measurement

sets listed in the AO.  Use your creative imaginations

to see how you can get those.

            I can right now tell you that many of the

colleagues in the room can imagine single instruments

that could do three.  In other cases, you need three

instruments to do four.  And we would really like to

engage the creative energies of the instrumentation

community to do this.

            We'd rather not put the kind of

compartmentalized numbers we used for MSL in this

case.  And that is by intent.

            So we recognize that, you know, you can

attain some of these measurements in very creative

ways.  Some are going to take more mass.  But at this

point, without going through a much more laborious,

lengthy requirements definition process and having a

whole architecture for a lunar robotic program which

we are working now, our colleagues in the Office of

the Exploration Systems Mission are doing that with

us, we can't say.

            So we've kept it as an open parameter.  I

understand that's challenging.  And, you know, that's

really what we could do.

            I'll give you one piece of data that's

interesting.  Whenever we have been extremely

prescriptive in my experience with orbiter missions to

deep space, we typically have found that people come

in with whatever number we give them.  And then the

numbers increase by factors of pi or the golden ratio

has come up.  It's a nice number.  Anyway.

            So we know the game and you know the game.

So we're trying to let the proposer be creative here. 

And that's, you know, you know the bogies on mass,

power, volume.  Craig's given them in the PIP.

            I'm being frank with you.  I don't think

we can exceed those very easily in the envelopes of

cost and schedule and time that these guys have to

build this mission.  So I'm sorry we can't be any

further but this was by intent.  Okay?

            Let me move back to �� well, let's take

one from this gentlemen in front and then Mark and

Ben.

            Sir?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  Well, I think the question

was what about the financial resource envelope for

this mission?  And the numbers we've given in the

intents �� and I'll give a comment and let Craig if he

want comment further �� are cradle to grave.  From

initiation to the end of delivery of data to PDS and

exploration data systems.  End.

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  You want to know the bus

fraction of that?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  Craig, do you want to give

anything with that?  With respect to envelopes for the

bus that you're imagining?

            MR. TOOLEY:  When I wrapped it up to see

if we could fit in their box when I got my launch

vehicle, my mission ops, my ground networks, the money

I'm going to put forward for the proposals, I have

something less than 100 million dollars to do my bus,

somewhere less than that.

            A lot of that will depend on the price I

have on my launch vehicle and how much we have to

invest in for the ground network, for example.  Those

are variables I don't have a good enough handle on to

partition it precisely.

            But in doing our budget, I find myself

left with less than I would like to do the bus, for

example.

            MR. GARVIN:  And, of course, we're not

competing the bus.  The Goddard team is building it in

house.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Okay, do you have another

quickie because this is beyond almost clarification. 

We can't really give too much more to be honest at

this point.  We can't give you the exact numbers

because if we do give them to you, you'll give us them

back.  And that is often not helpful.

            PARTICIPANT:  (Speaker not miked.)  

            PARTICIPANT:  Can everyone hear me without

the mike?

            MR. GARVIN:  The question was what about �� I think you meant the spacecraft, the goal of one

year versus two versus five?  All right, okay.  Go

ahead, Craig.

            MR. TOOLEY:  Right now we're designing th

emission to accomplish the required measurements for

the one�year mission.  We believe that a design for

two�year life is the prudent way to get �� is a

prudent way to get a reliable mission with some

flexibility should �� whenever you people start

counting their lifetime if we sit on KSC for a couple

months or you can play out scenarios.  Two years is

what we ought to design for to be highly successful

for a one�year to accomplish the science objective.

            And on top of that, in entertaining the

kinds of extended missions that NASA has suggested but

certainly I don't carry at this point as a

requirement, we decided that a five�year design goal

was an appropriate thing to put forward as a goal.

Hoping that we could then fulfill some variety of

extended missions.

            MR. GARVIN:  And there, by the way,

working, I should add, our colleagues in the Office of

Exploration Systems or the Exploration System Mission,

whatever the new name is, are looking at, you know,

using the asset after the primary data set collection

mission in different ways so there may be, you know,

new data on what they need soon.

            Let's see, let's turn to I guess Bruce,

you and Ben had �� or Mark and Ben had questions. 

Mark?

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Well, the general

irreproducible research �� no, I'm kidding �� well,

Mark, let me just �� so we don't spend the whole day

philosophizing, the issue from Mark is a valid one.

            He says that the sort of like the

separation of church and state, what do we really mean

by the separation of science and measurements.  And

we've gone very much out of our way, as you noted, and

perhaps with some confusion, to try to make it clear. 

This is a measurement data set feed forward mission. 

            We recognize that every one of these

measurements contain abundant science.  We saw

missions accomplished that elegantly, such as

Clementine ten years ago.

            So we're making the point, though, that

the kind of lunar science that the National Academies

have recommended to us in their data survey, in their

strategic plans and everything is that which we

compete in Discovery and New Frontiers programs

presently in the Space Science Enterprise.  And we

have proposals and that's great.

            This is different.  These are feed forward

measurements of which, of course, there's attached

science.  And, of course, we're going to make that

possible to be extracted.  But what we want are what �� I'll use a term that's not precise.

            But we're really looking for Level 3 and

4 data products that can be used directly in making

decisions, design point decisions, planning decisions,

strategic hardware investment decisions for the human

class exploration of the moon.

            And those are different decisions than

we've made in 40 years.  And so we have to have a

different mind set.

            The way I try to explain it, Mark, and I

probably fail so hit me now is we're talking about

more the applied science, like the early Surveyor

missions, the landers on the moon in the 60s did, in

contrast to the more hypothesis�driven science that

we've used to doing, including on some of the Apollo

missions.  There is a distinction.

            Do we need to know, for example, you know,

every meter scale object in any place we want to land

on the moon, you know?  Do we?  Is that a goal that

the National Academy has told us to do?

            I haven't it.  It would be lovely.  But I

never saw it.

            But it may be a goal if we want to design

systems affordably and cost effectively over the next,

you know, 10, 14, 15 years to land systems on the moon

and, you know, with the greatest �� so anyway, I agree

with you, Mark.  There is a philosophical question

here.

            All I can say is we recognize there will

be science.  The thing about the peer review things

was the clause I put in.  I'm to blame.  Mea culpa. 

I believe that in collecting these measurements, the

teams, the measurement investigation teams or MITs, no

bias towards MIT, should publish their results in peer

review journals, whatever they may be.

            It could be the IEEE series, it could be

Science and Nature, Journal of Geophysical Research,

you know, Earth, Moon, and Planet, whatever.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  No.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Right.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  That's right, Mark.  But I

would just say the mixing ratio is a little different

than usual.  Having, you know, every God's gift to

lunar science colleague on your team as you're

measuring, you know, whatever parameter you're

measuring, is probably more than you need to write the

couple of front of journal papers that you need to

continue that versus on a science mission to discovery

of new frontiers, you may want all those bright women

and men.  It's a different application.

            And I genuinely hope, and that's why I put

the words in and they left it in, that publications of

these results is �� so anyway, Mark, does that help. 

I think we want science here.  We expect these people

to be instrument scientists building these things

with, you know, all of you.

            And that's the intent here.  It's just a

little different.  And, by the way, this is not

unprecedented.  When we stated the Earth System

Science Pathfinder Program in the middle 90s, we

actually called for not proposing full science teams

with missions such as the Grace Mission and the

Calypso Mission.

            That we expected the teams to produce data

sets and there would be a separate data analysis

program to do all of the big broad brush science.  But

that we still expected them to publish some papers

about their, you know, first order retrievals and

things.

            So I think that's the message here, if

that helps.  I hope.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Okay.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Right.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Right.  Here's the point of

clarification.  And we're going to write a more formal

answer to clarify this.  There's �� this is confusing

and I admit it. 

            The intent we want is to not have suites

of instruments.  We recognize though you can kill

multiple objectives sometimes with interesting

couplings of measurement systems.  I'm trying to say

this carefully.  And that they may share photon

collectors and whatever else things make sense to

achieve more than one objective.  And that is not

precluded with this AO.

            So without giving specific examples, which

I'd rather not until we have a caucus and explain it,

we, you know �� so if you pair two things that are

very different that can produce an interesting synergy

of measurements, we're actually not encouraging that.

            We would rather the experts who build

widgets of this type build those.  But we recognize

there may be two sub�widgets that really go well

together that may handle two or three objectives with

one beast, one instrument.  And so in that case, you

know, that is permitted by the language of this AO.

            I know it's a little confusing here. 

We've gone way out of the way to try to discourage

suites for the reasons I said.  But we do recognize

that there are some natural physical measurement

partnerships that, you know, we don't want to

preclude.

            Now that's, you know, at the level of

maybe two things that work together naturally to

observe some way, some aspect of the moon, you know,

in the same geometry.

            So we don't expect all of the punitive

optical systems to all be proposed by one measurement

PI because they all want to, you know, have certain

bore sightings.  We can handle the bore sighting

requirements, you know, at the nadir panel or the

nadir deck as we've done on other missions.

            So I think, Mark, what I would ask you to

do, given that this is confusion, is wait for our more

formal answer.  But I think what I said is, I hope,

somewhat clear.  No?

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  All right.  Let me try one

example.  And that's all I'll give, okay?

            It may be �� there's eight measurement

sets �� that some of them deal with imaging through

some means of electromagnetic radiation for the lunar

surface.  It may be that some instruments could handle

two or three of those with one system if they had a

couple of different ways of imaging at different

scales from the same instrument.

            But they can flip something, whatever it

is, antenna, mirror, whatever, to do that.  And that

would be a natural synergy to handle two or three with

one integrated instrument.  We do not expect separate

proposals for that even though maybe two objectives,

measurement set objectives would be handled.

            We're not trying to give you a license to

double page count or whatever in other words.

            Anyway, if that's not clear, why don't we

write a formal FAQ to this and try to give you a

lengthy description with examples and everything for

everyone to read if that's still not clear.  I don't

want to over �� okay?

            Ben?

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  All right.  So the question

is and I'll hand it to Craig, the question is a

lengthy one by Ben about extended mission things,

which I would argue are perhaps not of the most

importance to actually winning a mission slot ��

mission investigation slot here just to add that.  The

primary mission is the goal.

            But there is an elegant solution that

Craig and team have worked about an extended mission

orbit that may have some advantages for exploration

that's being studied.  And I'll let Craig comment.

            I would add, though, that in the

evaluation, we will be looking with greatest

weighting, and this is clear, no fuzz, at the primary

mission, which is right now unless the payload says

otherwise, a one earth year lunar reconnaissance.

            Now if you feel in your investigation,

Ben, you need longer, two years would, you know, more

than double the wonders that you can deliver, I think

that is important to be stated.

            How you use the extended mission will not

be a primary evaluation factor.  But let me let Craig

talk about that orbit.

            MR. TOOLEY:  I'll take a short at this and

then if we go on, I'm going to through the mike back

to my keen and seen colleagues here.  But the first

part is yes, notionally we would go to this extended

mission should someone decide that's where LRO is

going after one year.  But two years is a probability

of success design guideline for the instruments.

            That orbit comes from work searching out

low maintenance, meaning low propellant costs orbits. 

And that, at the moment, is something of a moving

target.

            So, in fact, you might have noticed if you

read my slides carefully, the 30 by 216 is dropped off

my recent set of slides and I've got a more general

statement about a low�maintenance orbit because

there's work ongoing at Goddard right now looking at

using the post�Clementine and post�Lunar Prospector

gravity information.

            And looking at these low�maintenance

orbits to see which ones look like they're probable to

use and which ones would be advantageous.  So I think

even the orbit itself is subject to some development.

            And if you �� Martin could elaborate if

you want to ask more questions about that or you might

catch him afterwards but yes, we're certainly not

locked into that.  We were citing it just as an

example of the kind of extended orbit that we might go

into.

            MR. GARVIN:  Yes, I would recommend, Ben,

that if you want to talk further about that, since it

won't be a primary evaluation factor, that you talk to

Martin offline.  Okay?  All right?

            Other questions?  We're �� there's still 

a little bit of time.  Yes?  Go ahead.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  Okay, Bob asked the right

question.  I was using a term for emphasis rather than

specifics, if you will, using lingo that some of use

maybe too much.

            The intent here, Bob, and as you know and

many of you know, is to go significantly beyond the

required data input and data ingests that we require

in deep space exploration in space science.

            Level 1B being a typical BDS archival

product other than Level 0 stuff for backup.  And the

reason being is that just getting to geophysical data

record�type organization is not necessarily the

product that our colleagues in Exploration Systems

need to make decisions.

            And they're busy working now on

requirements, I think for the next several months,

Jennifer can tell you, on what they need when, how

that will influence decisions on all the wiring.  And

they've been working on that.

            So we can't say exactly they want, you

know, a topography sample that this day, this time,

this whatever, but we know that the higher order data 

products that entails as an example of what we're

looking for.

            And typically in earth science lingo, we

talk about products resolved to geographical

coordinates and center mass reference frames with full

calibrations as, you know, beyond Level 2.  It's the

standards that EOS uses, for example.

            So those are the kinds of standards we're

looking for here within the limits of what you can

propose to do for the money in your experiment because

that is the kind of product that the decision�making

colleagues will be using.

            It's not to say you can't do science with

Level 1B and cannot �� and that you would not want to

archive data in a PDS�type system.

            So my mention there is really to stress

that we are looking, and the RDT made this very clear,

we are looking for process data all the way out as far

as it can go with the money available to be a useful

product for the community.

            So wide�ranging data, while wonderful,

does not provide guidance people what they need to

land at the lunar South Pole with unknown terrain, for

example.

            Does that help, Bob?  Okay.  I'm sorry

that was inexact.

            There was another question from up in

here?  Yes?

            PARTICIPANT:  (Speaker not miked.)

            MR. GARVIN:  Craig the question is to you.

Obviously you heard it.

            MR. TOOLEY:  Yes, and the answer's yes. 

That's open to negotiation.  Our assumption that we

support �� that was a baseline mission strawman

scenario.  We, of course, our life is simple is you're

powered off and then we do everybody's startup in an

orchestrated way when we get there.

            If there's a rationale and a reason that

turning them on early makes sense, that's certainly

something that we would discuss.  I wouldn't take it

as a requirement.  You can just take it as our

ignorant first thinking of what the profile looks

like.

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  I think we have time for just

a couple more.  Wayne?  Five more minutes?  So if you

have really detailed questions that you �� I would

just urge you to submit them electronically to me. 

You have my e�mail.  We promise to get back to you and

post them.  And then we can give you more lengthy,

thoughtful comments as needed.

            Yes?

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  That is correct.  This is not

a two�step process.  We will have single integrated

evaluation and, you know, conversions, leveling, and

submission of findings, that's right.  And that's been

the standard we've used for instruments, to be honest,

for the last 30 years.  And it's been �� I mean if you

think that's a fundamental challenge, please e�mail us

and we can, you know, talk about it.

            But we find, at least my experience, Wayne

can comment, is that the two�step process is great for

missions where we have time to have a lengthy down

select in a funded Phase A.

            We don't have time for that if we want to

launch in fourth quarter `08.  There's just absolutely

no time.  Already we're pushing the limits of

instrument development, you know, in any of the things

we flow into deep space that are not just off�the�

shelf, already ready to fly.

            So really part of it is just the timing

here.  I mean I recognize the value of site visits,

having been on many, but anyway.

            Other questions?  Particularly of

clarification?  Yes?

            PARTICIPANT:  (Speaker not miked.)  

            MR. GARVIN:  The question is about the

thermal control and the syncs in the PIP.  And I'll

let Craig, of course, comment.

            MR. TOOLEY:  And actually I'll hand this

one back to Charles, my thermal engineer, because I

think he knows the answer.  Or at least I can put him

on the spot.

            (Laughter.)

            MR. BAKER:  Basically for response, we're

looking for how you want it interfaced to some general

thermal bus.  And clearly we're not going to be able

to defy the loads of physics in terms of how many

watts we can do across an interface.

            The relative bound that we're talking

about is probably equal to your electrical power.  And

there will be some aspect of the way your instrument

is designed and the environments that are provided. 

I'm sure there will be some influence of the

environment getting into your instrument.

            PARTICIPANT:  (Speaker not miked.)  

            MR. BAKER:  The number would be your

electrical power that you're using.

            MR. GARVIN:  Okay.  We have about two

minutes left.  And all these folks here are dying to

respond.  Long philosophical questions, well, I can't

promise too much.  But other comments?

            (No response.)

            MR. GARVIN:  Okay.  Let me then close this

with a couple of reminders.

            Number one, I wanted to ask Susan Keddie

up here who has done a great job taking notes if there

were any compelling actions that I need to remind you

that we are doing other than posting all of the ��

thanks Susan.

            Anything, Julie, that you think I need to

remind people of?

            So what we're going to do then is post the

narrative within a week or so that's been captured by

our court stenographer, electronic guy over there,

Eric.  We will have all the charts posted on the LRO

Acquisition Web page.  You can send questions to me.

            I'll remind you again for the 14th time,

which �� whatever odd prime you like, please submit

NOIs.  I know it's seemingly a pain but it will really

help us do a better job evaluating your submissions

because then I can evaluate conflicts and form a panel

that has no conflicts.

            And I go to great lengths to not have any

conflicts, including those of perceptions of

adversarial nature.  So we really want to �� I need to

know that.  I hate that bag.

            Anyway, I wanted to then close by thanking

all of you for taking your time.  Remember, please

sign or cross off you name on the list and we will

post your names if not crossed off, as Rich reminded

me.

            This is an exciting mission.  I'm ��

really, I have to just say on my behalf, I've been

dying to see a lunar orbiter do this kind of thing for

my career so now is our chance �� so really your

chance �� and, you know, we're really looking forward

to a great submission set from all of you.  And we'll

do our best to accommodate what we can, you know, on

the basis of what you propose.

            And this is a real tangible first step in

this vision.  And so, you know, getting back to the

moon with new ways of looking at it, including

scientific ones, Mark, so we really want to do that.

            Thank you all for coming.  I'd like to

thank you on behalf of Rich Vondrak, our Director,

Orlando, who is in countless meetings, and Wayne, and

Michael, and Julie, and Susan, and Jim Lotsun and the

team at Goddard for coming.

            And let's go do the moon.

            (Applause.)

            (Whereupon, the above�entitled meeting was

concluded at 12:00 p.m.)
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