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Science Motivations

= The NUMI beam and the Soudan Lab
are a unique international resource

s WWhat science questions can we

address?
= Neutrino mass and couplings
s Dark Matter “Ouarks:

o e (_OSITION

= Nucleon stabillity




Goals of Off-Axis

= Measure 0,

» Depending on 6,, and Am,,?, then
study matter effects, neutrino mass
hierarchy and CP violation

= Requires 50 kT, low density, low Z
detector with good ability to
distinguish electrons from 1%’s



NUSEL Science and

Technology Focl

= Solar v's 3
= [ Decay -

s Dark Matter

= Nucleon Decay -

= Atmospheric v's

= Long baseline v's

= Supernova v's

= Nuclear astrophysics
= Geomicrobiology

= (Geoscience

Geoengineering

New Understanding of
Mineralization

Materials Development
Nuclear Nonproliferation

Deep Underground Pumped
Hydro Energy Storage



i Effectiveness and Efficiency

= What is common to both Off-Axis and Soudan
NUSEL is the effectiveness and efficiency of the
University of Minnesota as a partner to Fermilab

= UM is large enough to accept challenges and small
enough to do them ($2.2 billion budget, $525 million
In research)

= UM has extraordinary powers—constitutional
corporation, powers of a municipality (permitting,
condemnation, etc.), sovereign immunity

= UM has 23 years experience managing science at
Soudan—project management, technical staff



Off-Axis

s 50 kiloton, low
density, low Z
detector
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Burial in Stockpile Burial in Bedrock
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Off-Axis
Sites

Ash Rive

Buyck




Ash River

= East of U.S. 53, SE of International Falls, southern
border of Voyageurs’ National Park (Intersection of
Ash River Trail and Meadwood Road) 48.3979° N,
02.8373° W, 811.7 km from Fermilab, 11.8 km off-
axis

= Land owned by State of Minnesota (Kabetogama
State Forest), Boise Cascade and Minnesota and
Ontario Paper Company
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s East of U.S. 53 at Orr, MN. Intersection
of County Road 23 (Orr-Buyck Road)
and Unnamed Road from SE corner of
Kjostad Lake 48.0997/33° W,
02.582767° N, 773.7 km from Fermilab,
9.3 km off-axis
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Cliffs-Erie

= MN 135 north of Aurora, MN.
Intersection of MN 135 and LN51
47.598167° N, 92.228233° W, 712.1 km
from Fermilab, 10.5 km off-axis
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Sites in Canada

= Three possible sites in Canada

= 40 km east of Fort Frances is just
across Rainy Lake from Ash River

= 80 km NE of Fort Frances: very isolated

s 60 km east Kenora: most feasible site,
requires study by Canadian
collaborators (Scott Menary, York U.)
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Key Underground Science
Lab Parameters

Depth (to reduce cosmic ray muon flux)
Size (of laboratories and access)

Ability to use difficult materials—for
example, cryogens and flammables

(isolation, ventilation, life safety
systems)
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No. 8 Shaft
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Fig. 2: Plan view of the surface area in the vicinity of the No. 8 shaft of the Soudan Mine.
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No. 8 Shaft
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MINOS Far Detector

Perspective View
Looking Southwest

Existing

Shaft
Existing

Soudan 2
Cavern

MINOS Cavern

Existing 27th
Level Shaft
Station
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MINOS Assembly
Area

Soudan 2 Detector
— CDMS?2

Soeran 2 Cavern
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Fig. 10: A plan view of the Soudan 2 Laboratory.
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MINOS Module 2

MINOS Module 1

MINOS Upstream Area

MINOS Assembly Areas

Fig. 13: Plan view of the MINOS Laboratory.
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No. 8 Shaft Proposed Expansion Area

Fig. 4: A geological map of the area in the vicinity of the Soudan Mine. The grid shows sections with an area of 1 square mile. The rock shown as light blue is basalt. The various
shades of green represent greenstone, jasper and iron ore.
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No. 8 Shaft Proposed Expansion Area

Fig. 5: The USGS 1:24000 topographic map of Sections 26, 27, 34 and 35 of T62N, R15W, St. Louis County, Minnesota. Minnesota Highway 169 is shown by the red line running
mostly horizontally across the map. Jasper Peak is the most prominent elevation change. The locations of the No. 8 shaft and the proposed expansion area are marked.
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No. 8 Shaft Proposed Expansion Area
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Fig. 6: The St. Louis County 2002 plat map of Sections 26, 27, 34 and 35 of T62N, R15W. Minnesota Highway 169 is shown by the red line running mostly horizontally across the
map. The locations of the No. 8 shaft and the proposed expansion area are marked.
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SLN-28-43 775

Fig. 7: Aerial photograph of the Soudan NUSEL area taken on September 21, 1997. Minnesota Highway 169 is the middle one of the three corridors crossing the photograph
from west to east. The northern corridor is a powerline. The southern one is the abandoned DM&IR railroad.
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Fig. 17: An isometric view of the new construction proposed or Soudan NUSEL. The No. 8 shaft is at left. The decline and the new access and ventilation shafts are at right. The
size and location of the laboratories at the 1,450 m and the 2,500 m levels are only illustrative.
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Task
Preliminary Design and Engineering
Enghneerng Consulant Fees and Expenses
Gore Driling and Geaphysical Testing
Environmental and Pemiting
Other Costs

Phase 1; Re-Use Existing Laboratory Space

Reuse istng ab space fo new delectors

Clean, low backgraund counting faciity (LBCF)

Phase 2; Improve and Extend Access

Widen existing easl dif &t 710 m

Extend east dif

Raise bore new hol! shaft suraca o 710 m

Raise bore new halst shatt 710 m to 1,450 m

Rise bore new hois shaft 1450 m o 2500 m

Ralst bore new ven! shafl surfac o 710 m

Raise bore new vent shaft: 710 m to 1450 m

Rise bore new vent shaft 1450 m to 2500 m

New headframe

Fricion hoist at surface and hoisiuide ropes fo 710 m
Holstiguide ropes 710 m to 1,450 m

Ventiation Equipment

Holst room at 1 450, friction holst, ropes fiom 1,450 to 2,500
Dacling portal

Consluc! decin from surace o 10 m

Congtuc! dectine from 710 m o 1 450 m
Constructdeciine from 1 450 m 1o 2500 m

Conglruct 20 passing areas of length 25 m

Constuct aceass i & 1,450 m oval
Conslructaccass drs at 2500 m lave

Lif afaty and communicalins aquipment

Phase 3: Construct and Equip Laboratorles
Construct new labs at 1,450 m 50,000 m3

Equip new labs at 1450 m

Construct new labs at 2,500 m 25,000 m3

Equip new labs at 2,500 m

Other Costs

Ste-wide wlities

Surface faciltes for outreachleducation and scientfic visiors 4000 m2
Sclentific and Technical Project Administraion fo 6 years
Benefical Occupancy

Predesign

Year 1

L

Yoar 2 Yoar §

h
h
-i

Yoar 4

Yoar §

Yoar 6
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$300,000,000 $9,000,000

$250.000,000 £7.500,000

$200.000,000 56.000,000

%$150.000,000 54,500,000

$100.000,000 $3,000,000

550,000,000 51,500,000
0 50

Fig. 19: Graphs of the cash flow per month( green line and right axis) and the integrated cash flow( blue symbols and left axis) for the schedule shown in Fig. 17 and the costs
shown in Table 2.
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mMinnesota Public Radio

NEWS

MPR Home | Mews | Mus

Today: Wednesday, April 30, 2003

MEWS HOME

AGRICULTURE

ARTS & CULTURE
BUSIMN B ECONMOMY
EDUCATION
ENVIROMMEMT
HUMAMN INTEREST
LAW & JUSTICE
HATIOMAL AFFAIRS
POLITICS & GOWERMMEMNT
SCI/TECH/HEALTH
SOCIAL ISSUES
SPORTS & LEISURE

SEARCH

I'rf..::|1

e —
Enter relevant words or

phrases. Wisit the search help
page to learn more.

In the Spotlight

£l Session 2003
Folliow the latest news from
the Capitol, subscribe to the
Capitol Letter, and try your
hand at balancing the state
budget with the MPR Budget
Balancer.

&, Print this pane
[ Sian up to recewve e-mail

news letters

W owr Woice

€2 loin the conwversation with
other MPR listeners in the
Mews Forum.

L3 Submit vour issue-related
commentary to MPR, and
read others we've selected in

the Soapbox.

Mainstreet Radio Special: The Soudan Mine

Migdday broadcast from the Scuwdan Undergroend Mine State Park

Hosted by Rachel Reabe

Friday, July 26, 2002: 11 a.m. ta 1 p.m. CT

Listen
Listen to the archived

broadcastin
RealAudio:

Hour One
Hour Two

Participate
About Mainstreet

Mainstreet Radio
started in 18987 with
the mission of
reporting from rural
Minnesota to all of
Minnesota. Each
maonth, Mainstreet
Radio presents a
two-hour special
focusing on rural
issues,

Go 1o Mainstraal Radio

MPR's Mainstreet Radio looks at the history and future of
the Soudan underground mine in northern Minnesota. tt's
Minnesota's oldest mine, but now scientists are doin
cutting-edge research in a futuristic laboratory deep inside
the historic mine.

The Soudan mine was Minnesota's first ] -
mine, beginning operation in 1883, It has §

a rich history over its BD years of
gperation as an active mine. Even after
mining activity was ended, the Tacility
never closed down. Instead, it became a
historic site open to the public for tours.
More than one million people have visited
the Soudan Underground Mine since tours
began in the 960,

Guests:

Andy Larson, president of the Tower Soudan Historical
Society. Larson is a third generation miner

Pete Pellinen, guidefinterpreter

Rick Fields, interpretative supervisor

John B-E:l*guistr folk music performer who specializes in the
music, traditions and culture of the Iron Range

Scientists, not miners, now work in the
Soudan mine. They are condecting
groundbreaking research in a futuristic
laboratory deep inside the historic mine.
Physicists from arcund the world are
study ing neutrinoes, tiny atemic particles
that can pass through solid rock.

A &, 000D-ton neutring detector s belng
constructed, part of a 346 million grant
from the U5, Department of Energy. Dltimately, the
experiment could provide wital infermation about the origin and
creation of the universe.
Guests:
Marvin Marshak, University of Minnesota physicist and a
ﬂlrrnjec:t leader of the neutrino study

. Louis Barrett, Western Washington University physicist
and researcher at Soudan

Made possible by a grant from the Blandin Foundation

More about the Soudan
Mine

Slideshow: Soudan's
mining history
July 26, 2002 View photos

Slideshow: Souwdan today
July 26, 2002 _View pholos

Souwdan researchers are an
international crew
July 26, 2002 _Read

A Minnesota Century:
Mining the Morth
May 1999 Head - Listen

Related Links
Minnesota DMNR. Soudan
Underground Mine State
Fark

University of
Minnesota, Soudan

Underground Laboratory

The Minos Mural
Froject.by artist Joseph
Giannett

Iron Ranoe Research
Center
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