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Disclaimer
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I’m no real expert in underground facilities 
(I’ve visited SNOLAB, SURF, and Gran 
Sasso; and work at Kamioka)

impossible to follow all relevant discussions 
since many were in parallel (although I tried 
hard by racing madly from session to session)

this talk therefore is colored by my personal 
taste  
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Overseas Facilities
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Courtesy Yokoyama/Wark

INO: ~1.2km underground South Pole!!

Gran Sasso
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Overseas Facility Physics Goals
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address ν mass hierarchy with giant detectors at

South Pole (PINGU) using atmospheric neutrino 
interactions in ice

ICAL@INO using atmospheric neutrino interactions in a 
magnetized iron calorimeter

Kamioka using atmospheric neutrino interactions in water

Daya-Bay II/Reno 50 using reactor anti-neutrino 
interactions in liquid scintillators

Pyhäsalmi using CERN beam neutrino interactions in 
liquid argon

M. Smy, UC Irvine
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Overseas Facility Physics Goals
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search for CP violation in neutrino oscillation at

Kamioka using the J-PARC beam

Pyhäsalmi using the CERN beam neutrino

precision oscillation parameter measurements and non-
standard oscillation physics at

Daya-Bay II/RENO-50 using reactor neutrinos

Kamioka using the J-PARC beam

Pyhäsalmi using the CERN beam neutrino

M. Smy, UC Irvine
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Overseas Facility Physics Goals
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search for nucleon decay at

Kamioka (water)

Pyhäsalmi (liquid argon/scintillator)

ICAL@INO (iron)?

Daya-Bay-II/RENO-50 (liquid scintillator)

observe galactic supernova neutrino burst everywhere

study solar neutrinos at

Kamioka

Pyhäsalmi (scintillator)

Daya-Bay-II/RENO-50?? M. Smy, UC Irvine
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Overseas Facility Physics Goals
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observe geo-antineutrinos at

Pyhäsalmi (liquid scintillator)

Daya-Bay-II (liquid scintillator)

RENO (liquid scintillator)

search for neutrino-less double beta decay at

Pyhäsalmi (liquid scintillator)

Kamioka (liquid scintillator, CaF2)

Gran Sasso (multiple projects)

M. Smy, UC Irvine
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North American Facilities
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SNO-LAB

SURF

Soudan

WIPP

KURF
M. Smy, UC Irvine
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North American Facility Physics Goals
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on top of  SURF (liquid argon) using a Fermilab beam:

address ν mass hierarchy

search for CP violation in neutrino oscillation

precision oscillation parameter measurements

non-standard oscillation physics 

observe galactic supernova neutrino burst everywhere

study solar neutrinos at

SNO-Lab (Nd loaded scintillator)

KURF (In loaded scintillator)
M. Smy, UC Irvine
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North American Facility Physics Goals
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oscillation parameter measurements at Soudan using Fermilab 
beam

search for neutrino-less double beta decay at

WIPP (Xe)

SNOLAB (Nd, Xe)

SURF (Ge)

KURF (Ge)

Reactor monitoring feasibility at KURF

M. Smy, UC Irvine

Friday, March 8, 13



Facility Merits
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What do Neutrino Measurements Require?
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Depends on the measurement! Requirements differ widely. 

example: large liquid Argon TPC (Kate Scholberg)
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What do Neutrino Measurements Require?
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neutrino-less double beta decay search

depth

low radioactivity environment

underground infrastructure: clean room facilities, crystal-growing, “cool” 
materials, isotope enrichment??

solar neutrino studies

depth

low radioactivity environment

large, stable cavities

underground infrastructure
M. Smy, UC Irvine
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What do Neutrino Measurements Require?
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atmospheric neutrino studies & nucleon decay search

modest depth

large, stable cavities

reactor and geo anti-neutrino studies

modest depth/nominal depth

large, stable cavities

galactic supernova neutrino burst

modest depth
M. Smy, UC Irvine
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What do Neutrino Measurements Require?
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beam neutrino physics

nominal depth (or surface)

large, stable cavities (or buildings)

other issues:

access (drive in, shaft size, elevator speeds, rock 
removal)

surface infrastructure (e.g. access)

underground infrastructure (e.g. cryogenics)
M. Smy, UC Irvine
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Intensity Frontier Discussions of  Facilities
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just starting this kind of  discussion; so far 
we mostly discuss experiments rather than 
facilities

often, each experiment seems to finds its 
own solutions using already existing 
facilities and infrastructure or creating their 
own

My impression:
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Conclusion
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from Alan Poon:
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