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Abstract: | will discuss explorations of fundamental physicsviathe LHC, aswell as smaller experiments which will play aleading rolein the future.
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The Scales in our Universe
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The Hierarc ‘,x_\ Problem

Why 18 Gravity so weal?
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Mechanisms to keep scales apart

® [ine-Tuning

® Natural

® Environmental

® Historical
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Why Supersymmetry?
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The Environmental Approach

THE FITNESS OF THE ENVIRONMENT: AN
INQUIRY INTO THE BIOLOGICAL
SIGNIFICANCE OF THE PROPERTIES OF
MATTER

"the whole evolutionary process, both
cosmic and organte, s one, and ... the
wuniverde tn Lt very esdence tos brocentric"

[.. J. Henderson
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How Do You Probe The Low Energy Frontier?

® Cantilever experi]nents @ New Forces-New dimensions

® [.LIGO/Advanced LIGO ® Gravitational Waves

® Electromagnetic Cavities ® Axions - Photons

@ Atom In[Qr{'er()mm-ly ® Gravitational Waves

Q Opto;ncchanica] QOscillators @ New Forces and Gravitational Waves

® Precision Magnetometry ® Axion(s)
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Light vs Atom Interferometry
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Gravitational Wave Detection with Atom Interferomet

SD, Graham, Hogan, Kasevich, Rajendran

2008
S| v Pmmmmmmmee Pmmmmmmmaee v S,
d~30 m IL~100 m IL~100 m d~30 T

L ~ 1000 km
1’11_\'5'1(‘;11 Distances between atoms oscillate with the GW znnplilmlv:

L=Lo(l+ h cos(w t))

® Currently funded by NASA NIAC
grant (NASA Innovative Advanced
Concepts)

® MIGA - Philip Bouyer: Ground
based GW detector in Bordeaux
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Scattered Experiments

Light Through Walls § 5. e
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