
Long-Baseline Neutrino FacilityLBNF

An Update on the LBNF/DUNE Project

Joshua Willhite

LBNF Far Site Conventional Facilities Deputy Project Manager

13 March 2017



LBNF

Who Am I?
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ÅIôm responsible for construction of the ñconventional facilitiesò for LBNF, which 

includes excavating the spaces underground, constructing a building on 

surface, providing a means to move rock, and getting utilities where needed.

- Others are responsible for the more unique parts of the projects, such as cryogen 

handling and the detectors.

Å I was born in Rapid City, and have spent most of my life in the area.

ÅFor the past 7 years I have been associated with DUSEL, LBNE, and LBNF as 

an engineer and manager, approximately half of which was in this role.

ÅPrior experience includes 14 years as an engineer or manager for cement 

manufacturing facilities, most recently at GCC Dacotah in Rapid City for 7 

years.

ÅCertified Project Management Professional (PMP)

ÅRegistered Professional Engineer
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Topics
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ÅOverview of the LBNF and DUNE projects

ÅKey project statistics

ÅUpdate on project progress
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LBNF / DUNE ïThe International mega-science project
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Neutrinos are Exciting Science!
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What is DUNE?  What is LBNF?
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ÅThe Deep Underground Neutrino Experimentwill be a game-
changing experiment for neutrino science, potentially 
transforming our understanding of why the universe exists as it 
does.

ÅThe Long-Baseline Neutrino Facility is the infrastructure 
necessary to send a powerful beam of neutrinos 800 miles 
through the earth, and measure them deep underground at 
{ƻǳǘƘ 5ŀƪƻǘŀΩǎ {ŀƴŦƻǊŘ ¦ƴŘŜǊƎǊƻǳƴŘ wŜǎŜŀǊŎƘ CŀŎƛƭƛǘȅΦ

ÅThe DUNE/LBNF project will be the first internationally 
conceived, constructed, and operated mega-science project 
hosted by the Department of Energy in the United States.

[.bC ǿƛƭƭ ŘǊƛǾŜ ƴŜǳǘǊƛƴƻ ǎŎƛŜƴŎŜ ŦƻǊǿŀǊŘ ǘƘŜ ǿŀȅ /9wbΩǎ [ŀǊƎŜ 
Hadron Collider drove Nobel Prize-winning Higgs discovery
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DUNE Collaboration Span
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As of today:

960 collaborators from 163 institutions in 31 nations
Armenia , Brazil , Bulgaria,

Canada, CERN, Chile , China, 

Colombia , Czech Republic, 

Finland, France, Greece, 

India, Iran, Italy, Japan, 

Madagascar, Mexico, 

Netherlands, Peru, Poland, 

Romania, Rus sia , South 

Korea, Spain, Sweden, 

Switzerland, Tur key, UK, 

Ukraine , USA

DUNE has broad international support and is growing

60 % non-US
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DUNE Collaboration
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April 2015

Sept 2015

Jan 2016

May 2016

Sept 2016
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Å Primary proton beam @ 60-120GeV extracted from Main Injector

Å Initial 1.2 MW beam power, upgradable to 2.4 MW

Å Embankment allows target complex to be at grade and 
neutrino beam to be aimed to Lead, SD

Å Decay region followed by absorber

Å Four surface support buildings

Å Near Detector facility

Å DUNE Near Detectors (fine grained straw tube with gas targets)
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Overview -ñNear Siteò - LBNF/DUNE at Fermilab, Batavia, IL

Beamline design 
ōŀǎŜŘ ƻƴ CŜǊƳƛƭŀōΩǎ 

NOvA beam, 
currently the most 
powerful neutrino 
beam in the world
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Å Conventional Facilities:
ï Surface and shaft Infrastructure including 

utilities
ï Drifts and two caverns for detectors
ï Central utility cavern for conventional and 

cryogenic equipment

Å Cryostats:
ï Four membrane cryostats supported

by external steel frames

Å Cryogenic Systems:
ï LN2 refrigeration system for cooling

and re-condensing gaseous Argon
ï Systems for purification and 

recirculation of LAr 

Å !ǊƎƻƴΥ тлƪǘ [!Ǌ όϤплƪǘ άŦƛŘǳŎƛŀƭέ Ƴŀǎǎύ

Å DUNE LAr-TPC Detectors
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Overview -ñFar Siteò - LBNF/DUNE at Sanford Lab, Lead, SD

4850L cavern and drift layout

Single cryostat
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