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DOE Mission Need 
                            for LBNE  

                       (January 2010) 
•  The Office of High Energy Physics proposes construc:on of an experiment 

comprised of a large detector illuminated by a distant, intense neutrino source and 
a much smaller detector located close to the source. 

•  The increased research capabili:es afforded by a long baseline (distance between 
the detector and the neutrino source) neutrino experiment will enable a world‐
class program in neutrino physics that can measure fundamental physical 
parameters, explore physics beyond the Standard Model, and be[er elucidate the 
nature of ma[er and an:ma[er. 

•  The large detector, if  located underground, and thus shielded from cosmic 
backgrounds, could also be sensi:ve to proton decay, predicted by grand unified 
theories which are natural extensions of the Standard Model. … Furthermore, an 
underground detector could serve as an observatory for neutrinos generated by 
supernovae since the beginning of :me and for neutrinos generated more recently 
by supernovae in our galac:c neighborhood, yielding new informa:on on the 
collapse mechanisms of stars. (*emphasis added) 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Science Collabora:on 
Physics Topical Groups 

•  Accelerator neutrino oscilla:ons 
•  Proton decay 
•  Supernova bursts 
•  Relic supernovas 
•  Atmospheric neutrinos 
•  Solar neutrinos 
•  Geo and reactor neutrinos 
•  Ultra‐high energy neutrinos 
•  Short‐baseline/Near detector physics 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Two Detector Technologies 

Nov. 5, 2010  Gina Rameika – PAC ‐ LBNE/DUSEL Status  8 

Neutrino Energy (GeV)
1 2 3 4 5 6 7 8

E
v
e
n

ts
/0

.2
5
 G

e
V

0

20

40

60

80

100

 = 0
CP
!Signal+Bkgd, 

o
 = 90

CP
!Signal+Bkgd,

o
 = -90

CP
!Signal+Bkgd,

All Bkgd

e"Beam 

 running"5 yrs 
normal hierarchy

) = 0.0413#(22sin

 spectrume"
200 kton WC

Neutrino Energy (GeV)
1 2 3 4 5 6 7 8

E
v
e
n

ts
/0

.2
5
 G

e
V

0

20

40

60

80

100

 = 0
CP
!Signal+Bkgd, 

o
 = 90

CP
!Signal+Bkgd,

o
 = -90

CP
!Signal+Bkgd,

All Bkgd

e"Beam 

 running"5 yrs 
normal hierarchy

) = 0.0413#(22sin

 spectrume"
34 kton LAr



Oscilla:on Sensi:vity 
Calcula:ons 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How to be significant for PDK 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Proton Decay to 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Primary Objec:ves of LBNE 

•  Search for, and precision measurements of, 
the parameters that govern              
oscilla:ons. This includes measurement of the 
third mixing angle      , for whose value only an 
upper bound is currently known, and if is large 
enough, measurement of the CP viola:ng 
phase      and determina:on of the mass 
ordering 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Primary Objec:ves con’t 

•  Precision measurements of           and                in 
the  disappearance channel 

•  Search for proton decay, yielding a significant 
improvement in current limits on the par:al 
life:me of the proton in one or more  important 
candidate modes, e.g.  

•  Detec:on and measurement of the neutrino flux 
from a core collapse supernova within our galaxy, 
should one occur during the life:me of LBNE 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Secondary Objec:ves* 

•  Other accelerator‐based neutrino oscilla:on 
measurements 

•  Measurement of neutrino oscilla:on 
phenomena using atmospheric neutrinos 

•  Measurement of other astrophysical 
phenomena using medium energy neutrinos 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*May be enabled by the facility that is designed  
to achieve the primary objec:ves 



Addi:onal Secondary 
Objec:ves* 

•  Detec:on and measurement of the diffuse 
supernova neutrino flux 

•  Measurements of neutrino oscilla:on 
phenomena and of solar physics using solar 
neutrinos 

•   Measurements of astrophysical and 
geophysical neutrinos of low energy 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*Achievement of these most likely  require future upgrades to 
the facility and/or detectors  that are  designed to meet the 
primary objec:ves 



The LBNE Project Organiza:on 

•  1.1 Project Management 
•  1.2 Neutrino Beam 
•  1.3 Near Detector 
•  1.4 Water Cherenkov Detector 
•  1.5 Liquid Argon Detector 
•  1.6 Conven:onal Facili:es 

–  1.6.2 at Fermilab (for 1.2 and 1.3) 
–  1.6.3 at DUSEL 

•  Water Cherenkov at 4850’ (1.4) 
•  Liquid Argon at 800’ ; including access from surface (1.5) 

Nov. 5, 2010  Gina Rameika – PAC ‐ LBNE/DUSEL Status  17 



Project Organiza:on 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Neutrino Beam Facility 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Op:ons for the Near Detector 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Far Detector Configura:on Conceptual 
Design 

•  1 or 2 Water Cherenkov @ 4850  
•  1 or 2 LAr @ 800’  

•  1 WC @4850 + 1 LAr @ 800’ 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DUSEL Project is including the design 
Of 1 LC for WC at 4850 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Homestake DUSEL 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LBNE Project is 
designing the 
LAr facili:es 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DUSEL Schedule  
as of 2 weeks ago. 



Relationship between DUSEL and LBNE
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•  NSF is developing a new na:onal laboratory in Lead, South Dakota:  Deep 
Underground Science & Engineering Lab (DUSEL) 
–  NSF construc:on project (MREFC) is funding facility construc:on and a suite of 

science experiments  ‐ NSF is the steward of the facility 

•  LBNE will build, as part of its project, far detectors for neutrinos, and the 
preferred site is at DUSEL. 
–  LBNE is funded by DOE, with NSF contribu:ng $125M (FY09$) from its MREFC to 

LBNE for a (TBD) combina:on of facility and detector construc:on 

–  DOE is the steward for the LBNE experiment, and LBNE is financially responsible 
for all work associated with its en:re project: beamline, near detector, far 
detectors, and conven:onal faciliites. 

•  LBNE project team already ac:vely par:cipa:ng in design and planning LBNE 
at DUSEL   

Gina Rameika – PAC ‐ LBNE/DUSEL Status 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LBNE Project Time Line 

•  DOE CD-0 (Approve Mission Need) January 2010
•  CD-1 Review (Conceptual design, preliminary  

cost and schedule range)    ~Apr 2011
•  CD-1  (assuming successful CD-1 review) June 2011
•  CD-2 (Project baseline)   

depending on funding . . . mid/late FY2013
•  CD-3 (start construction)  

 depending on funding . . . 2014 ~ 2015
•  Schedule for construction under development 

=> estimate that project will be complete >~ 2020
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Presenter’s name – LAr20 Review‐ WBS 1.5.6 ‐ Photon Detector System 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Plans for Configuration Decisions 

•  Conceptual Design, cost and schedule development for each major 
configuration option: 
- 2 Water Cherenkov Detectors at 4850 foot depth. 
- 2 Liquid Argon Detectors at 800 foot depth. 
- 1 of each.

•  “Value engineering” to bring the cost of each configuration into a 
common range, including adjustment of detector mass or of other 
parameters affecting the physics capabilities.

•  Physics studies of the capabilities of each configuration for long-
baseline neutrino oscillations, proton decay, neutrino astrophysics.

•  Choose configuration with best physics reach.
•  Project Office and LBNE Collaboration are working closely together 

on this process.
•  Expect the major decisions to be made on the time scale of CD-1. 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Summary 

•  The LBNE Project and Science Collabora:on 
and DUSEL  are  working closely together to 
design the facili:es and detectors for the LBNE 

•  Teams are preparing for a CD‐1 review in the 
spring  

•  This is a long term project with an aggressive 
near term schedule to progress through the 
approval process to insure a :mely 
construc:on start  

Nov. 5, 2010  Gina Rameika – PAC ‐ LBNE/DUSEL Status  35 


