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Origin of Universe

Unification of Forces

New Physics
Beyond the Standard Model

Proton Decay
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US 2008

- Spring 2008
- CESR shut down
- SLAC B Factory shut down

- Fermilab became the only l[aboratory in America
primarily dedicated to particle physics.
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US Ten Year Roadmap at FY 2007 Budget Level (Spring 2008)

Roadmap for the Scenario with Constant level of Effort at the FY2007 Level

Fermilab FYO7 | FYO08 | FY09 | FY10 | FY11 | FY12 | FY13 | FY14 | FY15

0

=P 1.1 Tevatron collider

= 1.2.1 Initial LHC
= 1.2.2 SuperLHC--Phase 1
=3 1.2.3 SuperLHC--Phase 2

=& 1.3 ILC /Lepton Collider

2.1 Neutrino Physics

2.1.1 Mini and SciBOONE

2.1.2 MINOS

2.1.3 DoubleCHOOZ

2.1.4T72K

2.1.5 Daya Bay

2.1.6 MINERVA
2.1.7 NOVA
2.1.8 Beamline to DUSEL
2.1.9 First Section Large Det
2.1.10 Dbl Beta Dec-Current
2.1.11 Dbl Beta Dec-New Init.
2.2 Precision Measurements

2.2.1 Offshore B Factory

e 2.2.2 Mu-e Conv Expt

- 2.2.3 Rare K Decays

= 2.3 DUSEL

- 2.4 High Intens Proton Sce Fermilab Proj

=p 3.1 Dark Matter-Current Expts
=# 3.2 Dark Matter-New Initiatives
=3 3.3 Dark Energy-DES
= 3.4 Dark Energy-JDEM

3.5 Dark Energy-LSST
= 3.6 High E Parti

I construction [ operation
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US 2008 a US 2009

. 2008:
- Budget: Extremely Tough Year

- 20009:

- Expect budget be recovered

- In addition: “Stimulus Package” — ARRA
(American Recovery and Reinvestment Act)
DOE: $1.6B for Office of Science
($236.5M for Particle Physics)
NSF: $490M for Math & Physical Sciences
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Fermilab: The Energy and Intensity Frontiers
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Standard Model Higgs at the Tevatron
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Fermilab: The Energy and Intensity Frontiers

Project X technology = ILC technology
Upgrade of Project X = Muon Collider Injector
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The Intensity Frontier: to e Conversion ( N & eN)
Detector solenoid Mu2e Expt at Fermilab
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Fermllab The Cosmlc Frontler

Quarks to Cosmos

Ultra High Energy Cosn \v : Pierre Auger
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Detector Technology for Broad Community

e.g. Monolithic and 3D Vertically Integrated Pixel Detectors

Acknowledged needs of communication and networking
within and beyond particle physics community

“Facilitation Group”

- formed and sponsored by CERN-KEK-Fermilab
Hans-Gunther Moser from MPI Munich
Junji Haba from KEK
Marcel Demarteau from Fermilab

to investigate needs, a means of networking, ..

Young-Kee Kim, Pisa Meeting on Adv. Detectors, Elba, May 24-30, 2009 % Fermilab




Beam lines to test prototype detectors

Existing beamline (MTest)

Planned 218 beamllne (MCenter)
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Ten-Year Plan at the Three Frontiers (Technically Limited)

Programs / Projects FYO08 FYO09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18
Energy Frontier
Tevatron

LHC

LHC Upgrade Phase | Construction
LHC Upgrade Phase Il Construction
Lepton Collider CBnstruction ?

ILC / CLIC / Muon Collider

Intensity Frontier
MiniBooNE
MINOS
MINERVA Shutdown
MicroBooNE Conceptual Design Shutdown
NOVA
muZ2e
Long-Basedline
Project X

Cosmic Frontier
Dark Matter CDMS (4 kg) CDMS (15 kg) CDMS (~1ton) ?
COUPP (2 kg) COUPP (60 kg) COUPP (=500 kg) ?  LAr (~1 ton)?
Dark Energy
DES
JDEM Science Operation Center
UHE Cosmic Rays  [HEEYASEINEe]lbiy)] Pierre Auger (North) Engineering Design/Construction T D

Science and Technology Development Facilities
Detector Testbeam
Accelerator A0 Test Facility
SCREF Test Facility
Computation Lattice QCD
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Project X

2 MW 60 — 120 GeV protons for Neutrino experiments
> 150 KW 8 GeV protons for Rare Process experiments
Simultaneous

- b




Opportunities with Project X

Neutrinos: Oscillation

(International Collaboration)

Muons

- : Muon
nmae conversion

Collider

weeme=—  Project X

Kaons - . ' NeUtran
Kra K a Factory
Antiprotons

Hyperon CP Charm 'S .
Antihydrogen CPT  yisine cp EWK Accelerator Science

Need international coordination & collab.

Developed together with the US HEP community
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(proton mass = @ = ~1GeV/c?)
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The Intensity Frontier: Fermilab & DUSEL Option
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Existing + Potential Underground Lab.s
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