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Long-Baseline Neutrino Experiment Collaboration

Alabama: J. Goon, T Stancu

Argonne: M. D'Agostino, G. Drake. Z. Djurcic, M. Goodman, V. Guarino,
J. Paley, R. Talaga, M. Wetstein

Boston: E. Hazen, E. Kearns, J.Raaf, J. Stone

Brookhaven: M. Bishai, R. Brown, H. Chen, M. Diwan*, J. Dolph, 6. Geronimo,
R. Gill, R. Hackenberg, R. Hahn, S. Hans, D. Jaffe, S. Junnarkar,
J.S. Kettell, F. Lanni; L. Li‘r‘renber'g'i D. Makowiecki, W. Marciano,
W. Morse, Z. Parsa, C. Pearson, V. Radeka, S. Rescia, T. Russo,
N. Samios,R. Sharma, N. Simos, J. Sondericker, J. Stewart, H. Tanaka,
C. Thorn, B. Viren, Z. Wang, S. White, L. Whitehead, M. Yeh, B. Yu

Caltech: R. McKeown

Cambridge: A. Blake, M. Thomson

Catania/INFN: V. Bellini, 6. Garilli, R. Potenza, M. Trovato
Chicago: E. Blucher

Colorado: A. Marino, M. Tzanov, E. Zimmerman

Colorado State: B.Berger, J. Harton, W. Toki, R. Wilson

Columbia: L. Camillieri, C.Y. Chi, C. Mariani, M. Shaevitz, W. Sippach,
W. Willis

Crookston: D. Demuth

Dakota State: B. Szcerbinska

Davis: R. Breedon, T. Classen, J. Felde, M. Tripanthi, R. Svoboda*
Drexel: C.Lane, J. Maricic, R. Milincic, K. Zbiri

Duke: J. Fowler, K. Scholberg, C. Walter

Duluth: R. Gran, A. Habig

Fermilab: D. AllsEach, B. Baller, D. Boehnlein, S. Childress, T. Dykhuis,
A. Hahn, P. Huhr, J. Hylen, M. Johnson, T. Junk, B. Kayser, 6. Koizumi,
T. Lackowski, C. Laughton, P. Lucas, B. Lundberg, P. Mantsch, J. Morfin,
V. Papadimitriou, R.Plunkett, C. Polly, S. Pordes, G. Rameika, B. Rebel,
D. Reitzner, K. Riesselmann, R. Schmidt, D. Schmitz, P. Shanahan,
J. Strait, K. Vaziri, 6. Velev, 6. Zeller, R. Zwaska

Hawaii: S. Dye, J. Kumar, J. Learned, S. Matsuno, S. Pakvasa, M. Rosen,
6. Varner

Indian Universities: V. Bhatnagar, B. Bhuyan, B. Choudhary, P. Gupta,
A. Kumar, S. Mandal, S. Sahijpal, V. Singh

Indiana: C. Bower, W. Fox, M. Messier, J. Musser, R. Tayloe, J. Urheim
Towa State: M. Sanchez

IPMU/Tokyo: M. Vagins

Irvine: W. Kropp, M. Smy, H. Sobel

*co-spokes | and Engineers ... and growing.
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Kansas State: T. Bolton, 6. Horton-Smith

LBL: R. Kadel, B. Fujikawa, D. Taylor

Livermore: A. Bernstein, R. Bionta, S. Dazeley, S. Ouedraogo
London-UCL: J. Thomas

Los Alamos: S. Elliot, V. Gehman, G. Garvey, T. Haines, D. Lee, W. Louis,
C. Mauger, G. Mills, Z. Pavlovic, 6. Sinnis, R. Van de Water, H. White

Louisiana State: N. Buchanan, T. Kutter, W. Metcalf, J. Nowak

Maryland: E. Blaufuss, T. Straszheim, 6. Sullivan

Micgigpan State: E. Arrieta-Diaz, C.Bromberg, D. Edmunds, J. Huston,
Page

Minnesota: M. Marshak, W. Miller

MIT: W. Barletta, J. Conrad, R. Lanza, P. Fisher

NGA: S. Malys, S. Usman

New Mexico: B. Becker, J. Mathews

Notre Dame: J. Losecco

Oxford: 6. Barr, J. DeJong, A. Weber

Pennsylvania: J. Klein, K. Lande, A. Mann, M. Newcomer, R. vanBerg

Pittsburgh: D. Naples, V. Paolone

Princeton: Q. He, K. McDonald

Rensselaer: D. Kaminski, J. Napolitano, S. Salon, P. Stoler

Rochester: R. Bradford, K. McFarland

SDMST: X. Bai, R. Corey

SMU: J. Ye

South Carolina: S. Mishra, R. Petti, C. Rosenfeld

South Dakota State: K. McTaggert

Texas: S. Kopp, K. Lang, R. Mehdiyev

Tufts: H. Gallagher, T. Kafka, W. Mann, J. Schnepps

UCLA: K. Arisaka, D. Cline, K. Lee, Y. Meng, F. Sergiampietri, H. Wang

Virginia Tech: J. Link

Washington: S. Enomoto, J. Kaspar, N. Tolich, H.K. Tseung

Wisconsin: B. Balantekin, F. Feyzi, K. Heeger, A. Karle, R. Maruyama,

C. Wendt et

Yale: B. Fleming, M. Soderberg, J. Spitz §

54 |nstitutions, 244 Scientists S
]
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Goals of LBNE

Measure v, -> vg oscillations with sensitivity >> NOvA and T2K:

 Determine the mass hierarchy:
Are vi and v, lighter or heavier than v;?

« Search for CP violation in the neutrino sector - Why is there
matter but almost no anti-matter in the Universe?

 Sensitivity for above down to sin(263) ~ 0.01

Use very massive detector necessary for the oscillation physics for:

« Improved limits (or discovery!) of proton decay

* Measurements using astrophysical neutrinos:
- Neutrinos from a supernova in (or near) our galaxy
- Diffuse supernova neutrino flux
- Atmospheric neutrinos
- Solar neutrinos

* Further measurements of v,, -> v,, (disappearance) oscillations
* Geoneutrinos, . . .
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LBNE Project Scope

- WBS 1.1 - Project Management.

- WBS 1.2 - New neutrino beam at Fermilab:
Initial proton beam power = 0.7 MW, but facility to be capable of
being upgraded to >2 MW.

- WBS 1.3 - Near detector
To measure un-oscillated beam spectrum and neutrino cross
sections needed to make the oscillation measurements.

* A far detector complex of > 200 kT "Water Cerenkov Equivalent":

WBS 1.4 - Water Cerenkov Detector (WCD) 100 kT “"modules
placed at 4850 feeft.

WBS 15 - Liquid Argon TPC Detector (LAr)  ~20 kT "modules”
placed at 300/800 feet or 4850 feet

Choose detector configuration that gives the best science within

cost, schedule, and technical risk constraints .
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Project Scope

+ WBS 1.6 - Conventional facilities:
underground and surface facilities at the near and far sites.
- Significant underground and surface civil engineering on the
Fermilab site for the beam and near detector.

- Underground and surface civil engineering for LBNE-specific
facilities on/in the DUSEL site.

1 KA1 1o VI 11

- We are working with DUSEL to define:
o Precise boundaries of responsibility between DUSEL and LBNE.
o The management of "LBNE's" cavern and surface construction
within the overall DUSEL construction project.

|
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LBNE Collaboration + Project + DUSEL

Organizational Relationships

DISCLAIMER

This represents Jim Strait's understanding, as of
the date on this chart, of the organizational
relationships, as viewed from the LBNE Project
Management Office. It does not claim to
represent all aspects of LBNE and DUSEL
management, nor does it necessarily represent
other people's understanding of how things
work, nor does it correspond to "reality" with
any precision.

LBNE Collaboration
Institutional Board
M.Marshak , Chair

DOE
Fermi Site Office

I

DOE HEP
D. Kovar
M. Procario
J.Kotcher, E. Rosenberg

DOE LBNE Federal Project
Director
P. Carolan

FNAL
P. Oddone, Director

Y.K.Kim, Deputy Director

DUSEL Physics JOG
J.Dehmer (NSF-PHY)
T.Hallman (DOE-NP)
D.Kovar (DOE-HEP)

Laboratory Oversight Group

Y.K.Kim (FNAL)
G.Fleming (UCB)
S.Seestrom (LANL)

NSF Physics Division
J. Dehmer
D.Lissauer
S.Meador

University of California,
Berkeley
G.Fleming, Vice Chancellor
for Research

S.Vigdor (BNL)
I I [
LBNE Project Management LBNE-DUSEL DUSEL Project
Office Project Coordination K.Lesko, PI, Project Dir
J.Strait, Project Mgr M.Gilchriese, K.Lesko, W.Roggenthen, Co-PI
R.Rameika, Project Sci E.McCluskey, R.Rameika, J.Yeck, Assoc Project Dir
E.McCluskey, Project Eng K.Robinson, J.Strait, J.Yeck K.Robinson (A), Proj Mgr

LBNE Collaboration
R.Svoboda, M.Diwan,
Co-Spokespersons

Executive
Committee

------ Scientific Direction [roemsmemmemmemeg [romemmrmmemes

EH&S
W.Griffing (A)
) . 1.1 Project 1.4 Far E)etector: Sci Pgm& Integrated Suite DUSEL Facility
Physics Water Cerenkov Management | | | Water Cerenkov of Experiments M.Headly, Proj Mer
Working Group Working Group J. Strait J. Stewart M.Gilchriese, Proj Mgr TI‘3D Dey’Pro'JM gr
(FNAL) (BNL) S.Marks, Eng Manager » Dep Froj Mg
. L 1.2 Neutrino Beam 1',5 Fér Detetctor: LBNE . Underground Surface Facilities
Neutrino Beam Liquid Argon N Liquid Argon TPC R.Kadel, Lead Sci Infrastructure
" . V. Papadimitriou 1 ! i . R.Kaufman
Working Group Working Group B. Baller D.Taylor, ProjEng S. De Vries
(FNAL) :
(FNAL)
Long Baseline Excavation
1.3 Near 1.6 Conventional Neutrino Engineering
Near Detector | | Detector Ll Facilities D.Vardimann D.Vardiman
Working Group C. Mauger E.McClusky (Act.)
(LANL) (FNAL)

Draft 21 May 2010
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LBNE Project Organization

LBNE Project

J.Strait, Project Mgr
R.Rameika, Project Sci
E.McCluskey, Project Eng

1.1 Project Management 1.2 Neutrino Beam Facility 1.4 Far Detector: WCD 1.6 Conventional Facilities
[Project Controls Manager|- (open) V. Papadimitriou, L2 Mgr | | | J. Stewart , L2 Mgr E. McCluskey, Acting L2 Mgr]
Scheduling - K.Domann, (open) (open), T.Russo, L2 Eng (open), Deputy L2 Mgr
[Financial Manager]- M.Smith (acting)

ES&H Manager - M.Andrews
QA Manager - (open)

Risk Management - M.Dinnon 1.3 Near Detector 1.5 Far Detetctor: LAr TPC
Documentation - D.Boehnlein, C. Mauger, L2 Mgr ] ] B. Baller, L2 Mgr
A.Heavy, A.Smith (open), [Deputy L2 Mgr] R.Rucinski, L2 Eng
Administrative Support - S.Wright
Draft 2 June 2010 Recent Appointments

Active Searches Under Way
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LBNE Near Det Sub-Project Organization

FNAL

LANL

P. Oddone, Director
Y.J.Kim, Deputy Director
B.Chrisman, COO

T.C.Wallace
Principal Assoc. Director
Science, Technology &
Engineering

LBNE Project Office

J.Strait, Project Mgr
R.Rameika, Project Sci
E.McCluskey, Project Eng

Science Program Offices
Office of Science
J.Sarao
D.Rej, R.Gupta

S.Seestrom,
Assoc. Dir., Experimental
Physical Sciences

1.3 Near Detector
C. Mauger, L2 Mgr

Physics Division
D.Fulton, Division Leader

Subatomic Physics (P-25)
W. S.Wilburn, Group Leader

|r ______ (open), Deputy L2 Mgr ' L
|
| [ | | |
LBNE | 1.3.1 Project 1.3.2 Measurement 1.3.3 Beamline 1.3.4 Neutrino
(Near Detector) | Management Strategy Measurements Measurements
Coillaborating B C. Mauger G. Zeller G.Mills W.Louis
Institutions | D.Lee A.Marino R.Tayloe
|
I 1.3.5 Magnets 1.3.6 Near Detector 1.3.7 Near Detector
:_ ______ N Global DAQ Computing
D.Naples (open) (open)
LBNE Project Direction and Reporting
-------- LANL Line Management
----- — LANL Scientific and Programmatic Oversight
Draft 2 June 2010 — — — Resources and Support

J. Strait - LBNE
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Funding for the next several years

DOE has given us three potential funding profiles for the coming
years:

"‘Low”  "Medium"”  “High"

FY2009 - ARRA+R&D $5.0M $5.0M $5.0M
FY2010 - ARRA +R&D $222M  $222M  $22.2M
FY2011 - R&D+PED $12.0M  $17.0M  $17.0M
FY2012 - PED $35.0M  $35.0M  $45.0M
FY2013 - PED $55.0M  $55.0M  $55.0M

Progress towards baselining the project and beginning construction
depends on the actual profile.
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LBNE Project Time Line

We are currently early in the project planning phase.

 Received DOE CD-0 (Approve Mission Need) January 2010
« Working fowards CD-1 Review (Conceptual design,

preliminary cost and schedule range) December 2010
« CD-1 (assuming successful CD-1 review) April 2011

 Schedule for CD-2 (Project baseline)
depending on funding . . . Winter 2012/3 ~ Summer 2013

e CD-3 (start construction)
depending on funding . . . 2014 ~ 2015

« Schedule for construction is in the process of being developed
=> guess that project will be complete > 2020
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LBNE Calendar of Events Towards CD-1

* Detailed outline of CDR 10 May

* Detailed outline of Preliminary Project Management Plan
(PPMP) and DUSEL-LBNE MOU; draft organization and

definition of roles and responsibilities 19 May
- Initial draft sub-project Resource Loaded Schedules (RLS) 25 June
. Intermediate draft CDR 25 June
» Intermediate draft of PPMP and DUSEL-LBNE MOU 9 July
- Readiness check for CD-1 (internal review) week of 12 July
» Subproject RLS delivered for compilation by PMO 16 August
» Final draft CDR, ready for final editing 13 September
+ Directors CD-1 Design Review week of 20 September
» Advanced draft of PMP and DUSEL-LBNE MOU 1 October

* Directors CD-1 Cost, Schedule and Management Review
week of 25 October

« DOE CD-1 Review 7-9 December
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LBNE Configuration Decisions

LBNE has many configuration choices:
- Not just WCD vs. LAr

- ND configuration
o many detector options are on the table
o emphasis on flux measurements vs. short-baseline physics
- Trade-offs (relative budgets) among
o beam design (e.g. decay pipe dimensions, beam power capability)
o ND capability (e.g. "MINERVA" vs. more complex detector)
o FD mass (larger or smaller depending on other costs)

- Trade-offs between detector mass and other parameters (e.g.
photocathode coverage, or LAr wire spacing)

- What must be built from the beginning vs. left for later upgrades
(or contributions from yet-to-be found collaborators)?

Approach to all configuration decisions should be the same:
Build an experimental complex to deliver the best possible science.

3 June 2010 J. Strait - LBNE 12 of 21



LBNE Configuration Decisions

What is required for CD-1?
« CD-1is not a baseline; some options can be left open.

« However, it will make it more straightforward to achieve CD-1 if
the number of major alternatives still under consideration is small.
("Keep it simple.")

* On the other hand, we should not close off potentially valuable
options until we have enough information to be confident that we
are making the right decision.

« Options left open must be covered by the cost range and schedule
range presented for CD-1.
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LBNE Configuration Decisions

Far Detector Configurations Under Consideration

WCD @ 4850 LAr @ 4850 LAr @ 300/800
a) 2 x 100 kT
b) 2 x 20 kT
c) 2 x 20 kT
d) 1 x 100 kT 1 x20 KT
e) 1 x 100 kT 1x20 KT

3 June 2010
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LBNE Configuration Decisions

For the DOE:

- The primary mission is long-baseline neutrino oscillations.

- Proton decay and neutrino astrophysics are important secondary
goals, enabled by the large detectors required for the oscillation
physics.

For the NSF:

- LBNE represents two of the four physics experiments that
"must” be part of the initial experimental program:

o Long-baseline neutrino oscillations.
o Proton decay.

- Other physics enabled by the large detectors are important
secondary goals.

=> Neutrino oscillations and proton decay should be most strongly
considered in choosing the configuration for "the best possible
science.”
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LBNE Configuration Decisions

Inputs to the decision:

1) Determine and compare the sensitivity for each physics topic for
each configuration.

2) Simulations or other studies to determine (or improve
determination of) detection efficiency and background rejection
for each detector technology and for each relevant physics
process, and the uncertainties in these quantities.

3) Conduct complete risk analysis (technical, cost and schedule) for
each detector technology and far-detector depth.

4) Estimate the cost of each configuration, including:
« Contingency required by risks
e Required R&D
« Specific impact of (far) detector choice on beam requirements
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LBNE Configuration Decisions

(More) inputs to the decision:

5) Estimate schedule for each configuration, including:
« Common assumptions about DUSEL schedule
« Time for required R&D
. Commissioning Time

e llnmAanidAatindiaa ~. +a A+ £
e UHL&I IUIHIICD ade 170 id |

6) For far detectors, normalize detector mass in each configuration
to common cost (including contingency).

7) Estimate physics reach = f(t) for each configuration.
8) ...

|
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LBNE Configuration Decisions

(More) inputs to the decision:

5) Estimate schedule for each configuration, including:
« Common assumptions about DUSEL schedule
« Time for required R&D
. Commissioning Time

e llnmAanidAatindiaa ~. +a A+ £
e UHL&I IUIHIICD ade 170 id |

6) For far detectors, normalize detector mass in each configuration
to common cost (including contingency).

7) Estimate physics reach = f(t) for each configuration.
8) ... Hope that the answer becomes obvious . . . .
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LBNE Configuration Decisions

(More) inputs to the decision:

5) Estimate schedule for each configuration, including:
« Common assumptions about DUSEL schedule
« Time for required R&D
. Commissioning Time

e llnmAanidAatindiaa ~. +a A+ £
e UHL&I IUIHIICD ade 170 id |

6) For far detectors, normalize detector mass in each configuration
to common cost (including contingency).

7) Estimate physics reach = f(t) for each configuration.

8) Need a mechanism to:
- Evaluate the “input data”
- Weigh the relative importance of the inputs
- Come to a consensus concerning the configuration of
experimental complex.
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LBNE Configuration Decisions

Formally, the decision is the responsibility of the LBNE Project,
which is the organization that is responsible to the funding agencies,
and through them the taxpayers, for how their money is spent.

Strong input from the collaboration is required,
since the Project is building the experiment for the collaboration to
do the science.

Plan: Constitute the Collaboration Executive Committee as an
advisory committee* charged to make recommendations:

- Charge to include a set of issues to be addressed (see previous list
"Inputs to the decision”), not just a request for a recommendation
about the configuration.

- Produce a single consensus report - no "majority” or “"dissenting”
reports.

- "Too early to decide” is a possible outcome for some choices.

*Could invite a few external advisors, e.g. from DUSEL(?)
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DUSEL - LBNE Partnership

* LBNE represents two of the four "pillars” of the initial physics
program of DUSEL: long-baseline neutrino oscillations and proton
decay.

e DUSEL will provide a cost-effective facility, at near-ideal
distance and depth, for LBNE, thereby permitting larger and more
sensitive detectors to be built.

=>Tt is in the interest of both Projects to work closely together
... And we are!

Examples of "early" cooperation:

« Weekly meetings between DUSEL and LBNE management.
Weekly meetings between DUSEL and LBNE engineers.

* Participation by Golder in LBNE WCD vessel design meetings.

* MOU to allow LBNE to work through DUSEL with DUSEL's contractors
for LBNE-specific engineering studies.

* Participation by LBNE in monthly DUSEL “integration week" meetings
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LBNE - DUSEL Partnership

The "rules of engagement" will be codified in a DUSEL-LBNE MOU,
which we are actively working on drafting.

Issues currently being actively (and productively) worked include:

 Defining boundaries between DUSEL and LBNE Project
responsibilities.

« Organizations and procedures to manage the civil construction of
LBNE facilities within DUSEL.

 Our view of how NSF and DOE funding can be managed to support
LBNE civil construction at DUSEL, LBNE detector construction,
and LBNE beam and civil construction at Fermilab.

* Need to understand how to "normalize” the DUSEL vs. LBNE
project development schedules:
DUSEL is working towards "Preliminary” design, while
LBNE is working towards "Conceptual” design.
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Summary

« The LBNE Project is making good progress towards a CD-1 Review,
currently scheduled for this coming December.

* A strong project team is functioning well - active searches are
under way to fill out the remaining key openings.

* Making decisions about experimental configurations will be an
important (and interesting!) process.

« DUSEL and LBNE Projects are developing a good partnership.
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