The Long-Baseline Neutrino Experiment Project
—

Overview of the LBNE Beamline Design

Vaia Papadimitriou
Manager of the LBNE Beamline

elerator Divi§ion Headquarters - FNAL
vala@fnal.gov

Accelerator Physics and Technology Seminar - FNAL
10 June 2014



Outline

_BNE Science Goals

_BNE Project Scope

_BNE Milestones

Recent Beamline Scope Changes
A Beamline Design Overview

A Beamline R&D Plans

A Conclusions

o To Po I»




LBNE Science Goals

LBNE is a comprehensive program to.
A Measure neutrino oscillations

Direct determination of CP violation in the leptonic sector
Measurement of the CP phase d

Determination of the neutrino mass hierarchy

Determination of the q,5 octant and other precision measurements
Testing the 3-flavor mixing paradigm

Precision measurements of neutrino interactions with matter
Searching for new physics

A Study other fundamental physics enabled by a massive,
underground detector

Search for nucleon decays
Measurement of neutrinos from core collapse supernovae
Measurements with atmospheric neutrinos
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Neutrino Program at Fermilab
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LBNE Project Organization
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Evolving Scope of the LBNE Project

A 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 010 kt fiducial mass far d
- Conventional facilities including a cavern at the far site for a
O %ktSiducial mass far detector system.
- The designs of the near and far detectors and of the beam
will incorporate concepts from new partners.

A The 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:
A Report of the Snowmass 2013 summer study

A European strategy for Particle Physics (update of 2013)
A P5 report, May 2014

The Science Drivers:
- Use the Higgs boson as a new tool for discovery
- Pursue the physics associated with neutrino mass
- |dentify the new physics of dark matter
- Understand cosmic acceleration: dark energy and inflation

- Explore the unknown: new particles, interactions, and physical
principles P5 Report, May 2014

Direction to the LBNE Project by DOE and Fermilab Leadership

on May 30, 2014:

A s 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 doingo




LBNE Milestones (in the current schedule)
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Critical Decision-0 (CD-0) approved, January 8, 2010.
SuccessfulDi rect or 0s R esvopeel®NEqZ6-3a Mae 2012 | |
Office of Science in DOE asking that LBNE is staged (19 Mar. 2012).

Athree monthin Rec onf i g ur adndrecoromepdationcfa a ghased
LBNE (Aug. 6, 2012).

Successful Di rector 060s Revi ew-2705Ep. 2012
Successful DOE CD-1 Independent Project/Cost Reviews (Oct. /Nov., 2012).
CD-1 approved, December 10, 2012.

CD-3a expected in October 2015.

CD-2 expected in January 2017 (baselining).

CD-3b expected in October 2017.

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

CD-4 expected in May 2024.




LBNE Beamline Reference Design:
MI-10 Extraction, Shallow Beam

Beamline Facility contained
within Fermilab property
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