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1st day :::o
Symmetry Breaking & Quantum Phenomena ese’

High energy physics

=H—E&f
“The road to detecting large CP violation in B decays”

asymmetric collider (to observe 2 different time scales at once)

small I" but large AI'/I" > large I" but small AT'/T

baryon asymmetry: yet to be explained = heavy lepton?!

TR &l

“The First Neutrinos in the T2K neutrino oscillation experiment”

1st v events in November 2009
1st result in summer 20107

future T2KII: v cp violation parameter

KM matrix =) Maki-Nakagawa-Sakata matrix



David Wands g
“Cosmological Structure from Quantum Fluctuations”

origin = inflation in the early universe

density perturbation spectrum P (k)~ k" n=1: scale-invariant spectrum

COBE (1992) => WMAP 7 years (Jan 2010)
n~1 n=0.963 = 0.012

gravitational wave perturbation P,(k) r=P;(k)/P(k)<0.36

PLANCK (launched May 2009) ==> n, dn/dink, r, fy
] ]

spectral tilt non-Gaussianity



Quantum Critical Phenomena

Andrew J. Schofield
“Quantum Criticality and the Quest for New States of Matter”

dark order problem: order parameter transparent to current probes

218t century quantum criticality: supersymmetry?

RII 27 {5t 1
“Symmetry Breaking and Topological Quantum Phenomena in Superconductors”

unconventional superconductivity

emergent superconductivity with unusual symmetry breaking
topological quantum phenomena

Y5 flux quantum vortex
non-Abelian topological defects?



F F & — BB
TeraHerz Optical Spectroscopy
- electron-hole plasma in solids and non-linear phenomena -

electronics photonics
~ GHz THz PHz ~
femtosecond laser ~ nonlinear optics at THz

e-h plasma

AE~ 1eV

future: biological or chemical application?

novel sensors & devices




Research Report by Postdocs

BHE & (12)

Antonino Flachi
(E )

FH &% (¥1)

B8 E—H
(FHYE)

Markus Kriener

(1)

RE—A
(LA ZRF)

Cold and dense QCD matter

Black Holes in the LHC era

Universality of low-dimensional macroscopic motions within high-
dimensional conservative chaos --Hamiltonian systems and two-
dimensional turbulence

Nuclear shapes at subnuclear densities: analogy with polymer
system

Superconducting Diamond — About superconductivity in doped
wide-gap semiconductors

High energetic ion beam generation with intense ultrashort laser
irradiation



2nd day

Outreach & Career path
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b VA=V ZARZRDIHLVFERREDIEK :0
falsfE — (Fu) Symmetry breaking in hot and dense QCD
BHE BYMEFOFRFEENTEENATILHE
(BRI FR)
QCD phase structure
it g ] RFZzRAVEEFIER. ERMEOEK
AKHAE (KEK) IR E
Ultra Cold Neutron
At e ] FTFHBEABMBRDFIAFTIVR
FOM & Spontaneous and Active Symmetry Breaking in Living Systems

(ZHF)
WA (1) OoodGYPEDF/IBELELE

Viscous Dynamics, Nematic
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R=WUWEER (BE8f) SEREBECEOES ARILYREHKMER
KiZHEE (1)  Superconductivity and magnetic fields - competition and interplay -
=EEN (1) Sub-RadiantikBE 4 F D& A

Spin Density Wave, FFLO, New Molecules,...

FCclBRRXAK - ZEARKOEEAREHFLLVFHEDIESE
RHEH(FY) I FRI AR BRI TERA IR R PIDEEE R T 5y IR—ILSgr A*
£ Rl (%12) XIRE ZE THRA|A R DR

Supermassive Black Hole
~4x108 M_solar



Poster sessions

123+ posters

BE,
BRI DS B YAy ?
JELN?
BIEP
Jose Fonseca Exchange Experiences Abroad
(PortsmouthX)
DBI Inflation ZAN: HRESE

FE LK (B B CTOMELETOEAIEBIEPIZESENIRETEH LD
GRB + v Las Vegas, Penn State

= A : Peter Meszaros

2RHPNRBK
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