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e Summary of recent news and collaboration
status.

e Status of the Homestake/DUSEL site.

e Summary progress on Water Cherenkov and
Liquid Argon detectors at Homestake.

® Timetable over the next few months.
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DUSEL’s Scientific Goals have been

Extensively Reviewed and Documented

« Bahcall Committee Report 2001
« Nuclear Physics Long Range Plan 2002

« Connecting Quarks to the Cosmos
« HEPAP Long Range Plan 2003

» Neutrinos and Beyond
« Earthlab

« Physics of the Universe
 The Neutrino Matrix B®  Sito selection
» Discovering the Quantum Universe : - - . | was with open
» Deep Science e 0 T competition in
» Nuclear Physics Long Range Plan 2007 o ' | 2007 out of
« 2008 PS5 Report (also 2010 update of P5) 8 sites

« 2009 PASAG

« 2010 NRC Study now underway

Slide from K. Lesko on how the LBNE/DUSEL plans evolved:

LBNE is a central part of DUSEL and the joint planning
has been open, detailed, and deliberate with help from
US and world science community.
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Long-Baseline Neutrino Experiment
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Financial plan

NSF: US National Science Foundation, NSB: National Science Board
DOE: US department of energy, HEP: High Energy, NP: Nuclear Physics

e (Committee on Plans and Programs of the National
Science Board did not recommend an additional $19M
this year for design funding for DUSEL-Facility.

® They dislike the above model in which NSF handles
the facility.
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Message from US DOE

DOE Perspective

Summary: DOE HEP is continuing to pursue LBNE independent of
the current DUSEL situtation

= Deputy Secretary of Energy Approved Mission Need for LBNE (CD-0) on January 8,
2010

= The location of the far detector at DUSEL and a partnership with NSF was a
possibility not a necessity

= The Mission Need was independent of whether or not the NSF was
constructing DUSEL

= Qur LBNE project is going forward and locating the far detector at Homestake
with or without DUSEL remains a possibility

= Consistent with this we have tasked the project team with estimating the cost of two
options (water Cherenkov at 4850 ft or LAr at 800 ft) including the minimal
infrastructure assuming DOE bears the full cost

There will be delays ... E. Rosenberg
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Next steps

® A committee has been formed with Dr. Jay Marx as chair.

® They will recommend to the DOE a plan that can be carried out with
known budget projections.

e Committee must report by end of May so that budgets for 2013 can
be influenced.

® Money has been set aside to continue dewatering and safety
operations at Homestake.

® A second committee (with chair as Prof. Lankford (UC/Irvine)) has
been asked to recommend on science.

It 1s very important for the US physics
community that we get support from the

international community: specifically that
LBNE/DUSEL 1s worth doing in the US.
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Status of the Homestake site
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Cross Section of the Homestake Site
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Completed Crifical

Geotechnical Investigations | S ==y

« 300 & 4850 Level Mapping - Completed

« Geological Model - Developed

« Coring and Logging - Completed -
— holes 1, 2, 3: Sanford Lab
— holes 3, M, N: LC 1
— holes B, C:LC 2, LC3
— holes D, J: 4850 Lab Modules -
— 5,399 feet of core: logged, teleview =

— “enough geotech for preliminary "
design” - Large Cavity Advisory Board ™

* [n situ testing - Completed L
- Laboratory testing - Completed e [T 8

Good news: Little Water, Good to Very
Good Rock Quality

’’’’’’
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Site investigation and preliminary design

eConfidence 1n 55m span WCD
cavity 1s high after much
detailed design. (100kTon)

eInitial studies show that
200k Ton could be possible
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Site proposal for 34 kTon liquid argon

Ramp From 300L
/ t0 800L Yates Shaft )

eL1quid Argon

gl o e i i { development is proposed
@ Level Existing 800
to be at 800 ft level.
Utility Shafts
e LTeocaen: eKeep separated from
Ross Shaft : e
\ LArTPC Cavern 1 reSt Of lab.
__j Ross e Allow horizontal access
- == Complex N
y — | 7 through tunnel.
b —soth = *Rock 1s not fully
. "’_ 1| ?‘:’ — -..‘_';; '
(T~ o U USS) explored, but caverns are
Kirk Rgﬁg Eans 0_\:- . // Smaller.
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Technical progress on detectors

A quick tour through interesting work
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Utilities Drift

Long-Baseline Physics

www.int.washington.edu/PROGRAMS/10-2b/LBNEPhysicsReport.pdf

(Bob Wilson, et. al)
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The Neutrino Beam Facility at Fermilab

Start with a 700 kW beam, and then take profit of the significantly increased
beam power (2.3 MW) avallable w1th PI'OJ ect X

o

» Allow NUMI/MINERVA/NOVA
running with LBNE

» Maximize distance between

target and Near Detector (now 613.8
m from upstream end of target to
upstream end of ND Hall )

» Need a wide band beam to

cover 1stand 2" osc. maxima

OF PRIMARY

B%&"&ﬁ” 48 degree.hor. bend

to pomntto SD

NEAR
DETECTOR
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\~400/ft under ound

?50 meters Iof\g
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!ﬁ ~250 ft underground | ¥ )

Primary beam energy (protons from the Main Injector) from 60 to 120 GeV
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Targets R&D

LBNE Geometry Y-Z

wat

Irradiation damage
in water-cooled 3D
carbon composite
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target samples
irradiated at BLIP.
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Near Detector
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Near Detector Options

Non-Magnetized LAr

+ Straw-tube Tracker Non-Magnetized LAr

+ ScintillatorTracker

Magnetized LAr Magnetized LAr,_
+ Straw-tube Tracker | + Scintitlator Tracker
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Water Cherenkov Detector

30k PMTs watching 100 ktons of ultra-
pure water in each of two caverns

Entrance /
Drift
at 4850L

Emergenc

y
Egress e~

e

Fiducial
Volume

SS08Y

20 005cY

Installation Scheme |

Also considering designs with a single detector of 150 ktons or 200 ktons
fiducial mass (cavern up to 66 m diameter, |00 m high)

Liner and installation design are evolving.
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Photo-multiplier development

e Reference design with
10”HPK SBA tubes with
QE~36%.

e HPK and ADIT/ETL (Texas)
are designing new larger
format tubes. (On order)

® Development on light
collectors and mounting 1s
advanced.

® [Extensive program of |-
measuring and modeling bulb® #1 5|
breakage and resulting P
pressure waves in f
collaboration with US Navy &
research and material
scientists.

Friday, March 4, 2011



Failure at 18 bar in R7081

We have considerable information on failure
mechanism and new confidence that we can push this
type of failure to higher pressures with proper
encapsulation design. We can also model 1t with
advanced hydrodynamic code.
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Liquid Argon TPC

Galleries for cosmic ray
veto system

Al
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Wire chambers
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14m

Liquid Argon TPC

Cathode Plane Assemblies Anode Plane Assemblies

Field C

Foam Insulation

Concrete Liner

.| 168 Anode Plane Ass'y

(APA) 656Kk channels

Standard wire chamber
construction

1| Ass'y (CPA)- SS

~.| | Field cage wraps

7S 2016 PMT Ass'y

— Membrane cryostat

15m >

-

225 Cathode Plane

mesh

detector

Also considering designs: 3.75 m drift; two detectors in a common cavern.

More detail from Bruce Baller

27
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LAR purity demostrator

Goal: achieve required purity without evacuation
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Conclusion

LBNE was granted CDO 1n January 2010.

Next milestone 1s CD1, now delayed because the
configuration of the far site has changed.

Many alternatives are under investigation and we
could use help.

LBNE represents considerable investment of
resources. There 1s much scope for information
exchange and mutual reinforcement.

M. Goldhaber: We must work harder.
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