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LBNE Science Goals 

LBNE is a comprehensive program to:  

ÅMeasure neutrino oscillations 

ïDirect determination of CP violation in the leptonic sector 

ïMeasurement of the CP phase d 

ïDetermination of the neutrino mass hierarchy 

ïDetermination of the q23 octant and other precision measurements 

ïTesting the 3-flavor mixing paradigm 

ïPrecision measurements of neutrino interactions with matter 

ïSearching for new physics 

Å Study other fundamental physics enabled by a massive, 

underground detector 

ïSearch for nucleon decays  

ïMeasurement of neutrinos from core collapse supernovae 

ïMeasurements with atmospheric neutrinos 
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LBNE Collaboration 

505 (379 US + 126 non-US) members,  
88 (54 US + 34 non-US institutions), 8 countries 

Michigan State 
Milano 

Milano/ Bicocca 
Minnesota 

MIT 
Napoli 

NGA 
New Mexico 

Northwestern 
Notre Dame 

Oxford 
Padova 
Panjab 

Pavia 
Pennsylvania 

Pittsburgh 
Princeton 

Rensselaer 
Rochester 

Rutherfod Lab 
Sanford Lab 

Sheffield 
SLAC 

South Carolina 
South Dakota 

South Dakota State 
SDSMT 

Southern Methodist 
Sussex 

Syracuse 
Tennessee 

Texas, Arllington 
Texas, Austin 

Tufts 
UCLA 
UEFS 

UNICAMP 
UNIFAL 

Virginia Tech 
Warwick 

Washington 
William and Mary 

Wisconsin 
Yale 

Yerevan 

UFABC 
Alabama 
Argonne 
Banaras 
Boston 
Brookhaven 
Cambridge 
Catania/INFN 
CBPF 
Charles U 
Chicago 
Cincinatti 
Colorado  
Colorado State 
Columbia 
Czech Technical U 
Dakota State 
Delhi 
Davis 
Drexel 
Duke 
Duluth 
Fermilab 
FZU 
Goias 
Gran Sasso 
GSSI 
HRI 
Hawaii 
Houston 
IIT Guwati 
Indiana  
Iowa State 
Irvine 
Kansas State 
Kavli/IPMU-Tokyo 
Lancaster 
Lawrence Berkeley  NL 
Livermore NL 
Liverpool 
London UCL 
Los Alamos NL 
Louisiana State 
Manchester 
Maryland 

·Since December 2012: 

·Collaboration has increase in size by more 40% 

·Non-US fraction more than doubled  



MINERvA 

MiniBooNE 

MINOS (far) 

MINOS (near) 

Operating 

since 2005 

(up to 375 kW) 

NOvA (far) Online in 2014 

(designed for 700 kW) 

MicroBooNE 

under construction 

(LAr TPC) 

NOvA 

(near) 

Neutrino Program at Fermilab  

New Neutrino Beam   
at Fermilab and a 

precision Near Detector 

SBN Program under  
development 
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LBNE Project Organization 
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Evolving Scope of the LBNE Project 

Å LBNE is developing as an international partnership, with the 

goal of delivering an initial project consisting of: 

- A neutrino beamline, operating initially at 1.2 MW, 

- A highly-capable near detector system,  

- A Ó10 kt fiducial mass far detector underground at SURF 

- Conventional facilities including a cavern at the far site for a  

Ó 35 kt fiducial mass far detector system. 

- The designs of the near and far detectors and of the beam 

  will incorporate concepts from new partners. 

ÅThe planned project allows for future upgrades: 

- The beamline is designed to be upgradeable up to 2.3 MW 

proton beam power.  

- Future far detector module(s) can be installed in the  

 underground cavern. 



Importance of LBNE Science and moving forward 

The LBNE science has been recognized to be top priority:  

Å Report of the Snowmass 2013 summer study 

Å European strategy for Particle Physics (update of 2013) 

Å P5 report, May 2014 

 

8 

P5 Report, May 2014 

Direction to the LBNE Project by DOE and Fermilab Leadership 

on May 30, 2014:  

Å ñAs we work through what the process will be to internationalize, 

Fermilab and DOE management direction is that the project 

should keep working on what they are doingò 



LBNE Milestones (in the current schedule) 

Å Critical Decision-0 (CD-0) approved, January 8, 2010. 

Å Successful Directorôs Review of the full-scope LBNE (26-30 Mar. 2012). 

Å Office of Science in DOE asking that LBNE is staged (19 Mar. 2012). 

Å A three month ñReconfigurationò process and recommendation for a phased 

LBNE (Aug. 6, 2012). 

Å Successful Directorôs Review of the Phase 1 LBNE Project (25-27 Sep. 2012). 

Å Successful DOE CD-1 Independent Project/Cost Reviews (Oct. /Nov., 2012). 

Å CD-1 approved, December 10, 2012. 

Å CD-3a expected in October 2015. 

Å CD-2 expected in January 2017 (baselining). 

Å CD-3b expected in October 2017. 

Å CD-4 Beamline ready for review, expected in Aug. 2023.  

Å CD-4 expected in May 2024. 

 

 



NEAR 
DETECTOR 

LBNE Beamline Reference Design: 

MI-10 Extraction, Shallow Beam 
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Tevatron 

Antiproton Source 

Main Injector 

Beamline Facility contained 
within Fermilab property 

Kirk Rd 

~ 230,000 sq ft  


