Saturday May 13th, 2006

West Wing:

Collaboration/Issues:

Initial discussion of things to settle on by the end of the day.  The point of an initial discussion is to keep people's minds on a few key issues throughout the day to better guide discussion at the end of the day.

9:00-10:00 (Finley)

-forming a collaboration -- NA groups and International groups

-joining the T600

-path to Fall LOI and beyond

Technical Setups:

10:00-10:20 
Purity tests at FNAL (Stephen)

10:20-10:35
WC tests at Yale (Mattthew)

10:35-10:50
WC tests at FNAL (Hans)

10:50-11:10
Electronics (Carl)

11:10-11:25
Break

11:25- 11:45 
Village Water Tank (Terry Tope)

Software: 

11:45-12:15     Sensitivity Calculations (Scott)

12:15-12:30
Efficiencies and purities (Bonnie)

12:30-1:00
Reconstruction discussion (all)




-Tufts plans




-MSU plans




-Yale plans

1:00-1:45

Lunch

1:45-2:00

Long Wire tests (Doug)

2:00-2:15

Large Tank Design (Bonnie)

2:15-2:30

Engineering goals for "small" detectors (all)

2:30-2:45

Physics R&D issues for "small" detectors (Hans and Doug)

2:45-3:00 

Break

Near Detector Physics:

3:00-3:15

Event rates and fluxes and surface rates (Alberto)

3:15-3:30

Near detector physics measurements (Bonnie)

Collaboration Issues:

3:30-3:50:

Forming a collaboration (NA and international)





-name, etc.

3:50-4:10 

Joining the T600

4:10-4:30

June Workshop Goals

4:30-4:50

LOI Goals

4:50-5:10

Funding discussion





-DOE/NSF opportunities





-how to best take advantage of opportunities

7pm: Dinner

Initial Collaboration discussion: Comments from the group....

What is our connection to INFN?

We have connections to Padova and Gran Sasso/L'Aquila/Pavia plus

possibe new connections to NOvA-Italy groups who are possibly

interested in a LAr near detector for NOvA.  Do we/how do we approach

NOvA-Italy groups?

How interested is FNAL management in an LArTPC program here?  

-Pier not interested in repeating old technology but is interested in new

technology.  

-If PAC is convinced via a submission in the fall -- then

budgets can change -International is good!  

-Pier not wed to a specific size -- just new technology that is scalable.

What about the T600:

-T600 is a proof of principle project to operate a neutrino detector

underground in a neutrino beam.  Neutrino flux from CNGS is ~2900

events/kton/year.  To make it work is a matter of "national pride".

-US groups could join and take over the trigger system: ICARUS wants

to turn T600 into an always live device using PMTs for trigger and for

readout of pieces of the detector.

-Pulse shape recognition needs R&D (Deadulus chip)

-there is a quid-pro-quo to consider.  ICARUS needs help on the T600

and we need help over here.  Any quid-pro-quo should be written into an MOU.

What's in joining the T600 for us?

-We could learn a lot in terms of reconstruction, operation, etc.  

-Working on data analysis for T600 can help.  Optaining data and

participating in helping understand it would be good.  Can we actually

successfully get involved in trigger work

Following discussion of the collaboration issues, we moved on to

presentations.  Technical setups: Notes on these presentations,

particularly questions and issues raised, are below.  Please see talks

for details.  

Pordes: Purity tests at FNAL: 50cm drift purity monitor running for

precision purity measurements Had problems with electrical noise at

first -- now system is very stable.  How stable are Gallium Arsenide

Photocathodes?  FNAL has trouble with them but Yale finds them stable.

Will investigate further.  Take-away: We've achieved the necessary

purity for the large tank as measured by the purity monitor!

Harrison: Working on achievieng purity in small vessel en route to

seeing tracks in a 500 liter vessel at Yale.  See signals in Gas and

almost there on signals in liquid.  Is the signal size comparable to

FNAL signal sizes?  Will work offline in answering this question.  TPC

getting ready to run in June.

Jostlein: Two new vessels under test at FNAL: Luke for purity tests.  Bo for

mini-TPC tests for WC of 60 cm long, 9 inner inner diameter.  Real

estate for purity monitor as well.

Tope: Village Water Tank: Use Village water tank to test Argon Gas

purging in a large tank instead of needing to achieve vacuum.  Working

to model Argon Diffusion and flow in the tank during purge process.  

Bromberg: Dan Edmunds design for electroncis presented.  ADC differs

from ICARUS design.  Wire resistance is an issue with Stainless steel

wires via Johnson Noise.  Why does ICARUS use Stainless Steel wires?

Why is there no discussion of this in the ICARUS literature?  Will

contact ICARUS folks to explore. Ready to produce boards once the

shutdown is over.

Fleming: Simulation and Reconstruction, where are we?  Tufts group

work and work from A. Rubbia's group show first pass at efficiencies.

A. Rubbia's work shows efforts on reconstruction and resolutions.  

Reconstruction discussion: Yale beginning work on MC simulation and

reconstruction with two new grad students this summer.   

Jensen: Long Wire test setup at Lab 8.  Study mechanism to hold wires,

tension, alignment, and uniformity.  Plans to put wires in cryostat.

Study wire stability during rapid temperature change.  

Marchionni: After discussions with Padova group, appears that the

MINOS near detector building is not at 75mrad off axis of the beam, as

indicated in the NOvA proposal.  So the fluxes and rates of the

neutrino beam we show are wrong.  In the midst of working on

addressing this with help from Mark Messier.

*******************************************************************

As time was running over, the talks on large tank, and near detector

engineering and physics R&D were postphoned until next meeting.  Moved

on to long discussion on Collaboration, next steps, June workshop,

etc.  Below are notes on discussion points.

June workshop goals: What do we bring to the table?  Near detector

proposal for new technology?  Agreement within group that focus of a

near detector proposal should be new technology, as per Pier's wishes

too -- not just a little thing.  This detector must also have physics

goals. We need to do all this in one detector.  What is the physics

case for this?

How do we not step on NOvA?  

How do we suggest we can help DUSEL physics?  Via strange particle

production cross section measurements for proton decay?.  MINERvA does

this already, but not on LAr -- rather for water Cerenkov..... we may

gain in using the LAr if you're measuring strange particle production

for massive LArTPCs.  

Quite alot of physics things we can measure -- the danger is if we

optimize the detector for these and then loose track of the longer

term engineering R&D goals.

This project cannot be a MINERvA2.  Our strength is that we're

building something to scale to very large size -- In addition to this,

we can do a slate of interesting phyiscs but it must be made distinct

from MINERvA goals.

How big is big?  Requires a lot of discussion.  Come up with a

proposal that appears to be scalable.  If we adopt the concept that

we're moving towards a very large detector -- then how will anything

less than 1kton be viable towards this goal?

What are the constraints we're talking about for a near term project:

1) convincing engineering step

2) Built on the surface

3) Physics: detector thats part of a program of NuMI beam physics:  


-with the right spectra?

What is a convincing engineering step: It must be large enouggh such

that Pier has confidence to build a 50-100kton LAr detector after NOvA

-- confidence enough to defend it in Washington.

Can a first detector compete with NOvA? No.

Is a large first detector so expensive that we cost ourselves out of

existence?

Anything over 1kton -- need a good physics case. 

1kton costs 10M.  But what is the cost scaling from 100 tons to 1000

tons?  Is the cost scaling so shallow that we should just go for the

1kton based on cost analysis?  Need a plot of cost vs size.

We've lost the argument (with Pier) to build just a Physics R&D device.

New idea: 3kton LAr search at MINOS but on the surface (so 1mrad

slightly off-axis) can begin to do a nue appearance search?  Not

competitive with NOvA.  Test of broad band.  How much better is this

scenario for nue appearance?  What are the statistics?  There's also

no NCpi0 background in the LAr, this helps the sensitivity.  

Possible locations for 1-2 kton detector with neutrinos

1) near location (on site)


a) Oddone's parking lot


b) MINOS surface building

2) Madison Surface

3) Underground at MINOS near location

4) Surface at MINOS far location

5) Gran Sasso?

New idea: Put it underground at Soudan at 300 ft with a dark matter

detector in the middle.  Combine a giant LArTPC R&D with dark matter

detector.

DUSEL options: Stone said at NSF meeting -- need to put in a proposal

to study the safety of LAr underground at DUSEL.  NSF may be a great

way to get money for this project, but does it have to be at DUSEL?

Can you build a surface detector that is built in such a way as to

address questions in going to underground?  

OK, recap so far.  

We agree on needing

1) "new technology"

2) physics program

Don't agree on what size this implies.

Also, Are we trying to answer questions for above ground vs underground?  

Idea: What about a combined 1kton on the surface and underground

detector off-axis as a NOvA near detector.  Skepticism on the broad

scope of the program.

In order to prepare for the June 12-13 meeting when many of these new

ideas will be discussed, we need to do some "homework" by the next

Thursday meeeting ~10 days from now) to work towards converging on an

answer.  Questions to address and people working on them listed below.  

Homework:

Set of different size detectors vs cost (Hans and Stephen)

For any of these locations, what's the scope of the physics program?

(Alberto and Bonnie) 

-event rates at these different locations

-physics possibilities at different locations

What physics program is possible for a 3kton LAr detector at MINOS far location (on the surface) (Tufts group?)  

How much DUSEL R&D can we do with a surface detector at NuMI? (James)

Will the NSF consider paying for a 3kton prototype underground at MINOS (far location) for DUSEL R&D? (Carl)

What technical issues are gained with what size detector?  How big a device does this have to be to be "new" and "scalable" technology?  (All or a volunteer?)

-tall enough for reasonably long wires

-diameter: horizontal lenght of the wire planes need to be some number the times the drift length. (means 20ft across or more)

-twist issues testable under temperature differentials.  

-convective motion study -- resonance worries from wire tension?

June 12-13 workshop

Things to cover:

Theory talk on the physics.

What is the goal of the overall program?

What are the next steps?  

How relevant are talks on technical issues?

NOvA talk?  Depends on non LAr, NOvA contributors.  Bonnie will

explore who, in this category, may be attending.

DUSEL talk.  what we can do for DUSEL that has neutrinos, proton

decay, etc....

Bonnie will send out draft agenda for comments to lartpcrs for June

12-13.  

