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THERE MAY BE OTHER WAYS TO TACKLE THE BEAST

IT WAS SIX MEN OF INDOSTAN

TO LEARNING MUCH INCLINED,

WHO WENT TO SEE THE ELEPHANT
(THOUGH ALL OF THEM WERE BLIND),
THAT EACH BY OBSERVATION

MIGHT SATISFY HIS MIND.

AND SO THESE MEN OF INDOSTAN
DISPUTED LOUD AND LONG,

EACH IN HIS OWN OPINION
EXCEEDING STIFF AND STRONG,
THOUGH EACH WAS PARTLY IN THE RIGHT,
AND ALL WERE IN THE WRONG!

SO, OFT IN THEOLOGIC WARS
THE DISPUTANTS, | WEEN,

RAIL ON IN UTTER IGNORANCE
OF WHAT EACH OTHER MEAN,
AND PRATE ABOUT AN ELEPHANT
NOT ONE OF THEM HAS SEEN!






Competing theories

Complementary experiments - high and low energy and intensity
Complementary observations - cosmology, astrophysics and
astronomy

Use experiment and observation to constrain theory and offer surprises

Many proposed solutions to Dark Energy and Dark Matter involve a BSM
new particle.

Cosmology engage with particle physics.

'Snowmass on the MissiSSippi ««acssz1a

The Intensity Frontier must meet the Cosmic Frontier

MEDIUM RISK - HUGE REWARD! HIGH PAYOFF - LOW COST




fication, moduli appear as scalar

s but no potential i.e.

no self interaction terms
no mass terms
free to move around in moduli space

ple directly to matter with gravitational streng
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GamimeV

A search for chameleon particles using a pt ion

A. S. Chou', W. Wester?, A. Baumbaugh?, H. R. Gustafson®, Y. Irizarry-Valle?, P. O.
Mazur?, J. H. Steffen?, R. Tomlin?, A. Upadhye®, A. Weltman®®, X. Yang?, and J. Yoo?
! Center for Cosmology and Particle Physics, New York University, 4 Washington Place, New York, NY 10003
2Fermi National Accelerator Laboratory, PO Boz 500, Batavia, IL 60510
’Depamnent of Physics, University of Michigan, 450 Church St, Ann Arbor, MI 48109

4 Kauli Institute for Cosmological Physics, University of Chicago, IL 60637

* Depas of Applied Mathematics and Theoretical Physics, Cambridge CB2 OWA, United Kingdom

S Cosmology and Gravity Group, University of Cape Town, Rondebosch, Private Bag, 7700 South Africa

(Dated: February 2, 2009)

‘We report the first results from the GammeV search for chameleon particles, which may be created
via photon-photon interactions within a strong ic field. Chameleons are hypothesized scalar
fields that could explain the dark energy problem. We implement a novel technique to create and
trap the reflective particles within a jar and to detect them later via their afterglow as they slowly
convert back into photons. These measurements provide the first experimental constraints on the
couplings of chameleons to photons.

PACS numbers: 12.20.Fv, 14.70.Bh, 14.80.Mz, 95.36.+x




Nd:YAG laser at 532nm, 5ns wide pulses, power 160m}, rep rate 20Hz 5
a) Tevatron dipole magnet at 5T /Glass window

PMT with single photon sensitivity

| Schematic A. Uphadye

meleon production phase: photons propagating
of magnetic field oscillate into chameleons
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Astrophysical Tests of Modified Gravity: the Morphology
and Kinematics of Dwarf Galaxies

Vinu Vikram, Anna Cabré, Bhuvnesh J a.m, Jake VanderPlas
Department of Physics and A of P ia, PA 19104
Center for Particle C of ia, PA 19104
Astronomy Department, University a[ Wuhmghm, Seattle, WA 98195
Department of Computer Science and Eng y of Seattle, WA 98195

ABSTRACT

Thmpnpersthethndmnmmontmofgmvltyuxmgobsetvauonsofstmand
nearby dwarf galaxies. We carry out four distinct tests usmg pu.blmhed data on the
kinematics and morphology of dwarf galaxi d by the th 1 work of
Hui et al. (2009) and Jain & Vanderplas (2011). In a wide class of gravity theories
a scalar field couples to matter and provides an attractive fifth force. Due to their
different self-gravity, stars and gas may respond differently to the scalar force leading
to several observable deviations from standard gravity. HI gas, red giant stars and main
sequence stars can be displaced relative to each other, and the stellar disk can display
warps or asymmetric rotation curves aligned vnth manml pomtml grad.-ents To
distinguish the effects of modified gravity from
useaeontmlmmp]eof laxies that are exp d to be

Thehmxtsobmaedf J

pphed to new radio and opncnl observations of nearby galaxies.
ey words: Modified gravity
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Derivation from fundamental theory

Derive the coupling and potential - KKLT type

Hinterbichler, Khoury and Nastase 2011,
Nastase and AW 2013, Nastase and AW 2013

Quantum Stability of Chameleon Effective field theories

1 loop bounds for
pray = 10g.cm ™

Bounds are much weaker on solar
system and cosmological scales.

Upadhye, Hu and Khoury 2011
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