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%aArré[r_]_e_\_/_ New PhySiCS

AThe next | ayer of
already started to reveal itself.

o Neutrinos have mass!
0 Dark Matter exists!
0 There is something called Dark Energy!

AdbQuar ks to the (-
OThe Quantum Uni
current fundamental questions
In particle physics, astroparticle
physics, and related fields.
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GamsSmeV Dark Matter exists
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A The theory of the strong force predicts an
electric dipole moment of the neutron.

A Precision measurements: d.p,, < 1028 e-cm

A Related to an angle parameter Q which can
be any number between 0 and 2 p. Why ~0?

A Preferred solution is a new )
fleld with a new boson
called the axion

A A real mystery in

Barticle physics !!
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Al f the axi
exist, please tell me
how to solve the
strong CP p

(Wilczek) |

MXxions may be
Intrinsic to the
structure of string
t heory. oo




A The axion is also a viable candidate for the
dark matter of the universe!
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A sub-eV (103) eV mass scale arises in
various areas in modern particle physics.

0 Dark Energy density
AL%=7x103 g/cm?3 ~ (2x10-3 eV)4

o0 Neutrinos
A(Dm,,)? = (9x1073 eV)?
A(Dmy,)? = (50x10-3 eV)?

0 See-saw with the TeV scale:
AmeV ~ TeV2IM i

d Dark Matter Candidates

ACertain SUSY sparticles (low mass gravitino)
A Axions and axion -like particles

Energy frontier
Neutrinos
Astrophysics
all in one!
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A Designed to study the vacuum by optical means:
birefringence (generated ellipticity) and dichroism
(rotated polarization)
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GamsmeV PVLAS Rotation Results
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GamsmeV PVLAS ALP Interpretation

A new axion-like particle with mass at 1.2 meV and g~2x10 -©
IS consistent with rotation and ellipticity measurements.
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Light Shining Through a
Wall Experiment
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Light Shining Through a
Wall Experiment
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Light Shining Through a

GamsmeV Wall Experiment
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A Brookhaven, Fermilab, Rochester, Trieste (1992)
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GamsSmeV

BFRT Experiment

A Brookhaven, Fermilab, Rochester, Trieste (1992)
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BFRT is not
sensitive in
the PVLAS
region of
Interest.

15



