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Program expressed In three frontiers
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The cosmic frontier

A Principal thrusts are the study of dark energy
and the study of dark matter

A Dark energy:

A DES being installed in the Blanco (4m) telescope, Cerro
Tololo, Chile; supported by DOE and NSF

A LSST (8m) in process of approval. First priority of the
Decadal Survey for ground telescopes. Supported by
DOE and NSF

A BigBOSS proposed for the Mayall (4m) telescope to
carry out a spectrographic survey. In process of
approval
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The cosmic frontier

A Dark energy:

A CMB: relevant to dark energy, dark matter and
Inflation; large number of approaches supported
mostly by NSF: Atacama Cosmic Telescope, South
Pol e Telescope, QUI ET, POL 4

A WFIRST, a wide field IR survey, is the first priority of
Decadal Survey for space;delayedd ue t o NASA
budget restrictions while building the James Webb
Telescope
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The cosmic frontier: dark matter

A Direct detection: many efforts trying to achieve
Nzero backgroundo, 1 . e.
electromagnetic backgrounds, alpha particles
and shielding against neutrons. Examples:

A CDMS in various versions (Ge bolometers)

A LUX (liquid Xenon)

A MAX (depleted liquid Argon)

A COUPP( bubbl e chamber) éeé

A Indirect detection: look for annihilation
products such as in Fermi-GLAST and AMS
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Cosmic Frontier

DDM: ~10 kg DDM: ~100 kg DDM: 1+ ton DDM: 1+ ton
IDM: Fermi, AMS | IDM: Fermi, AMS | DE: LSST DE: LSST
DE: BOSS, CMB | DE: DES, CMB DE: BigBOSS??| DE: WFIRST??
P. Auger P. Auger
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The US at the energy frontier

A We will shut down the Tevatron down on September 30,
2011; the analysis will continue for several years

A Next is the exploitation of the LHC. The LHC
(accelerator and detectors) has been the largest
Investment made by the US since the 70s !!

A The next steps will be to contribute to the High
Luminosity LHC. Imperative to keep the doubling time
short or life becomes boring. US will contribute to
accelerator and detector upgrades

A The biggest unknown is what follows the LHC?
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The US at the energy frontier

A By far the simplest machine is ILC. Issues are cost and
maximum energy. US plans to continue R&D through
2012. Alignment of technology with Project X allows US
to be ready beyond 2012

A If we need several TeV, we will need either CLIC or a
Muon Collider. Most US effort is on studying the
feasibility of the muon collider (MAP program). Both are
formidable enterprises

A If the basis for lepton colliders is not established by the
LHC, a natural ext endoublera fWwolt
LHC. US program is carrying out the R&D program on
Nb;Sb in collaboration with CERN
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Energy Frontier: the legendary Tevatron

~

Accelerator Detector

Innovations innovations

AFirst major SC ASilicon vertex
synchrotron detectors in

Alndustrial hadron
production of SC environment
cable (MRI) ALAr-u23s

AElectron cooling hadron

ANew RF calorimetry
manipulation AAdvanced
techniques triggering
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The US at the energy frontier

Tevatron LHC LHC Upgrades | LHC

LHC ILC?? HE-LHC

ILC, CLIC or
Muon Collider
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Fermilab facilities A intensity frontier
Neutrinos

n SM: Pattern of neutrino masses and mixings
A Long baseline experiments: MINOS A NOVA A

Beyond n SM: Explore cracks in our
understanding: sterile neutrinos? Anomalous
Interactions?

A Short baseline experiments: MiniBooNE A MicroBooNE
A Long baseline experiments: MINOS A MINOS+

Neutrino physics measurements as a probe of

nuclear structure and support of oscillation
experiments
A Dedicated experiment: MINERVA
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Fermilab facilities A intensity frontier
Rare Decays

A Also in the intermediate term, a series of world-class
experiments exploiting the present beams:
A g-2: anomalous magnetic moment of the muon x20 statistics
A MuZ2e: direct muon to electron conversion - huge sensitivity to NP

A SeaQuest: nuclear physics Drell-Yan process to study the structure
of the nucleon in the nuclear environment

nothing Only handle on the
next energy scale

LHC Intensity Frontier

Determine/verify
Lots structure
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MINOS + (FY13-14)

Sensitivities to new physics
Kopp, Machado, Parke

awa, Funchal
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