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OPENING REMARKS
* A.ZICHICHI, CERN, Geneva, CH; University of Bologna & INFN, IT

THEORY & PHENOMENOLOGY

The Black Hole Theoretical Lab: Latest news
* G.'tHOOFT, Utrecht University, NL

Gravitational Waves: Status and Problems.
* R.DE SALVO, California State University, Los Angeles, CA, US

* C. VAN DER BROECK, NIKHEF; University of Groningen, Amsterdam, NL.

Status of Inflation

+ A.GUTH, MIT, Cambridge, MA, US

Are all supergravities the square of a gauge theory?
« M.J. DUFF, Imperial College London, UK

and Broken v
. 5 FFRRARA CERN, Geneva, CH; LNF-INFN, Frascai, T
Los Angeles, CA, US

Problems and Status of Neutrinos Physics
+ A.BETTINI, INFN & Padua University, IT

Dark Matter and the Substructure of Weak Bosons
« H.FRITZSCH, Ludwig-Maximilians-Universitaet, Muenchen, DE:
Nayang Technological University, Singapore,

The Evolution of the Universe
« A.ZICHICHI, CERN, Geneva, CH; University of Bologna & INFN, IT

Physics beyond the Standard Model in the light of the LHC experiments
* R.BARBIERI, Scuola Normale Pisa & INFN, Pisa, IT

Renormalizable Quantum Gravity Theory
+ P. MINKOWSKI, University of Bern, CH: IEAP-CTU, Prague, CZ

FIFTHEEN PROBLEMS OPEN FOR COMPETT

PROGRAMME AND LECTURERS

HIGHLIGHT!

ATLAS
* J.BOYD, CERN, Geneva, CH

ALICE
 F.ANTINORI, CERN, Geneva, CH

LHCh

* A.CARDINI, INFN & Cagliari University, IT

INFN

* F.FERRONI, INFN, Rome, IT

BNL and RHIC

* M.J. TANNENBAUM, Brookhaven National Laboratory, Upton, NY, US

ICE CUBE
* F.HALZEN, University of Wisconsin-Madison, WI, US

PROJECTS

The EEE Project

* L. CIFARELLI, Enrico Fermi Centre, Rome, IT; INFN & University of
Bologna, IT

The LAA Project
The General Structure
« H. WENNINGER, FAIR, Darmstadt, DE; CERN, Geneva, CH
Silicon is for Physics what Carbon is for Life
E.H.M. HELINE. CERN, Geneva, CH

TOF
+ CM.S. WILLIAMS, CERN, Geneva, CH; INFN Bologna, IT

he ELN Project
* T.TAYLOR, CERN, Geneva, CH

Very High Field Magnet Options for ELN
« L. ROSSI, University of Milano, IT; CERN, Geneva, CH

CLOSING REMARKS
* G.'tHOOFT, Utrecht University, NL

ON

THE FIRST GROUP: MIXINGS
1) Is there an explan

wation for the flavour mixing mechanisms in the Weak Interactions?

23 Wy o these mcchanlsims prodiice reswls that difer Substamiaits i he qurk and in the lepton sectors?
3) Tht  Higgs mechanism caises siates to mix in the eleciroweak sector, Instanions cause mixing in the strong interactions. Can all these mixings

inique origin
THE SECOND GROUP: ELEMENTARY AND COMPOSITE STATES

4) What s the role of instantons in the spectrum of hadrons in QCD? Where are the scalar hadronic states in QCD? Are there scalar states in the

leptonic syste
5) Why are fhere only fundamental paricles it he minimuun quark or lepton quantun numbers? Do elementary particles with higher, composite

juantun numbers el

6 ' there a fundamental reason why elementary fermions exist (quarks and lg leptons) but ngt lementary scalars in the same mass range? What

e e et
) Do we redlly need sterile neutrinos? lfw, Vhy? If not, why

THE THIRD GROUP: TRY BREAKINGS

8) Whyare the klnl)al discrte symnerres C. P, ) expicity and non spontaneously broken, as i seems o be the case today
sportancousls broken thes would no generate d Go

ecaise being di
Oy T o A Super
(If this were the case it would be impossible 10 fi

ar LHC any evi

fhe curious mass value f the

iggs particle?

We say “it seems”

symmetry breaking threshold is not at the Planck Scale?
idence for e

FOURTH GROUP: DEEP FUNDAMENTAL QUESTIONS AND THE PLANCKIAN DOMAI

THE
10) Can we identify new pl
Jreely adjustable today?

s o s A L e T e T P S ey e o

1 What s the the ‘naturé of the non-baryonic matter in and between Galaxies that betrays it presence only by it graviational force?
bui obser

2) Does a natural explanation exist for the extremely iin

,) L  E s o] naure in e S e

14) Is the Planckian domain the place where we can make models?

value o) coupling constant?

18) Is gravitation a more ﬂmdﬂmenml force than the other forces? Can therefore QED, QFD and QCD, and perhaps also a GUT theory be

considered 1o be emergent forces:

*M.L.BHAUMIK, UCLA, Los Angeles, CA, US

M. GELL-MANN, Santa Fe Institute, New Mexico, US
+ A.GNECCHL, CERN, Geneva, CH

D. HAIDT, DESY, Hamburg, DE

INVITED SCIENTISTS

 P.W. HIGGS, University of Edinburgh, UK
* C.P. KORTHALS-ALTES, CNRS-Luminy, Marseille, FR

*P.J. ODDONE, Fermilab Director Emeritus, Healdsburg, CA, US
* A. SAGNOTTI, Scuola Normale Pisa, IT

ONE OF THE AIMS OF THE SCHOOL is 1o encourage and promote young.

ists to achieve recognition at an international level. A worldwide

physi
competition is open to select New Talents. Young fellows who think they have the ability o compete are invited to apply. At the end f the Schoolthe

Diplomas to the Best New Talents will be awarded by a Commitiee composed by the Lecturers and the Tnvited Scie
tribution for open presentation. The Board of Lect
ic excellence”, without favour to gengmphlcal

SPECIAL SESSIONS FOR NEW TALENTS. Each student may propose a
il seletthe best proposls. The seiscrion will b based slely o sc
th: University of o will be given to the new material of

rigin Xp
o P G A ] A e, paper has o Droriy and, as
Same new featuces i the fied eviewen, There Wil be poster sessions whereby cach suxdent will have the prvilege of presei

studies and interacting with other participants to their mutual benefit.

rers and Invited Scientists
ribution, the Laboratory or
erimental or theoretical nature, espec if the candidate has made an
before, will only be et i the cartise con point out
¢ the results of current

BOARD OF LECTURERS AND INVITED SCIENTISTS. In addition to the Lecturers, a group of distinguished physicists is invited to contribute to the lively

intellectual atmosphere of the School by participating in th

e discussions following the Lectures. Lecturers

and Invited Scientists will take part in the

selection of the New Talents and in the award of the various scholarships and grants open for competition.

DIPLOMAS FOR THE BEST NEW TALENTS

‘The following Diplomas have been established in honour of distinguished physicists who have participated in the acti

ies of our School:

GUIDO ALTARELLL VLADIMIR N. GRIBOV GIULIO RACAI
RICHARD ARNOWITT ROBERT HOFSTADIER NORNIAN I RAMSEY

BRUNO ROSSI
PATRICKMS. BLACKETT ShYMOURI LIND[:NHAUM GIORGIO SALVINI
NICOLA CABIBRO LEV N, LI JULIAN'S. SCHWINGER

VICTOR F. WEISSKOPF
SIDNEY COLEMAR VOI(‘HIRO NAMBU EUGENE P. WIG!
RICHARD H. DALITZ YUVAL NE' ARTHUR S. WIGHTMAN
AMOS DE-SHALIT GHUSERPE P, OCCHIALIN WIIK

PAUL AM. DIRAC ORESTE PICCIONI NETH G. WILSON
SIDNEY D. DRELL INO PONTECORVO CHIEN SHIUNG WU
BI FE] GIAMPIETRO PUPPI BRUNO ZUMINO

RUNO FERRETTI
RICHARD P. FEYNMAN

ISIDOR I. RABI

‘These Diplomas will be awarded at the end of the Course by the Board of Lecturers and Invited Scientists.

VICTOR WEISSKOPF COMMEMORATIVE FUND. The WORLD FEDERATION OF SCIENTISTS (WFS) has established this fund to support needy

students. At the time of the apj
o full board and lodging, or low-cost travel expenses).

lication to the School , students who need financial suj

ipport should apply for this fund, specifying their needs (i.¢. fee only.

PURPOSE OF THE SCHOOL

‘We focus our attention on the future of our Physics in all Labs the
world over. The lectures will be, as usual, fully develed to the lnlesl and
tsignifica in theoretical and Y
1 fact during the last alf centory the School has been Rl
ucial steps of our Physic. Few cxamples: SUC) favour and SU(®) [with
U(2)-spin_coupled with SU(3)flavour| dismantled by the “No-Go-
Theorem”, the battle between S-Matrix and Field Theory. the Umv:rsnh(y
of the weak forces [started with the e-parameter and the non existence of
the “flavour changing-neutral currents” solved by the existence of
el e ol col e 3 el (ol o,
before the discover reaking, the of the cak
Urihcation and the 258 S S Rt s
the discovery of the negative sign of the B-function and of asymptotic
cedom, the trumph of non Abelian field theories (QCD
all consequences (including Instantons), the discovery of Suj
{many years ~ and not fewdays - afte the “No-Go.Theorem. Now we
would Tike LHC to give us the first sign for the existence of the
Superworld or of phenomena due to BSM Physics. Finally we should not
forget that, since complexity exists at the fundamental level, a totally
unexpected discovery should be given to us by LHC or by some other Lab
engaged at the frontier of our knowledge.

POETIC TOUCH

According to legend, Erice, son of Venus and Neptune, founded a
small town on top of a mountain (750 metres above sea level) more Illxn
three thousand years ago. The founder of modemn history — ic. the
N o they
really happened without reference to mythical causes — the great
Thucydiods (500 B.C.), writing about eveais conected with the condest
of Troy (1183 B.C.) said: «Aﬂer the fall of Troy some Trojans on their
escape from the Achaei arrived in Sicily by boat and as they seitled near
the border with the Sicanians all together they were named Elymi: their
towns were Segesta and Erice.» This inspired Virgil to describe the arrival
of the Trojan royal family in Erice and the buria of Anchise, by his son
Enea. on the coast Erice. Homer_(~1000 ocritus
(~300 B.C.), Polybius (~200 B.C.), Vi
and others have celebrated this magnificent spot in Sici
During seven centuries (XIII-XIX) the town of Erice was under the
leadership of a local oligarchy, whose wisdom assured a long period of
cultural development and economic prosperity which in tum gave rise to
the many churches, monasteries and private palaces which you see today
In Ericé you can admire the Castle of Venus, the Cyclopean Walls

(<800 B.C) and the Gothic Cathedral (~1300 A.D.). Erice is at present a
mixture of ancient and medieval architecture. Other masterpieces of
i el il i T el T

THE BRIDGE BETWEEN UNIVERSITY TEACHING
AND ADVANCED PHYSICS LABS SUCH AS CERN

The Ettore Majorana Foundation and Centre for Scientific cmmre
(EMFCSC) has celebrated its 50" Anniversary over the three past year
20112013, Why three years? The EMECSC stared in 1961 when one of
us first discussed with John Bell the problem of creating a bridge between
university courses and activities in advanced physics laboratorics such as
CERN. A year later on May 8" at CERN. Bell, Patrick Blackett, Victor
Welsskupf Isidor Rabi and Zlchlcm formally established in Geneva, at
RN, the existence of EMFCSC. The Centre's firt setivity was the
ichool of Subnuclear Physics at Erice in 196 is
celebrations have been over three years. In 2011 we have celebrated mc

Symmetry Breaking (SSB) and Instantons. In 2014 the quarks. In 2015 we
have celébrated the triumph of Ettore Majorana: in Supergravity and in
Solid State Physics with Superconductivity.

PLEASE NOTE
Participants must arrive in Erice on June 14, not later than 5 p.m.

't HOOFT — A. ZICHICHI
co DIRECTORS OF THE COURSE

sta(Elymian), and Selinunte
Aegadian Tlinds — theatre of the decisive naval batte cl lhe ﬂrsl e

War (264241 B.C) — suggestive neolithic and paleolithic vestiges are
sill visible: the grottoes of Favignana, the carvings and murals of
Levanzo.

Splendid beaches are to be found at San Vito Lo Capo, Seopello, and
Comino, and a wild and rocky coast around Monte Cofano: all at less than
one hour’s drive from Erice.

APPLICATIONS
Intersted candidas should send 4 leter 10 the Director of the
chool Professor Antonino ZICH]
CERN, CH-1211 GEnEVA 23 Switzerland
Needed: i) date of birth and present activity: i) nationality:
recommendation from a senior physicist.

i) letter of

ation about the other activiies of the
“ETTORE MAJ()RANA" v()UNnumN AND CENTRE FOR SCIENTIFIC CULTURE
W at e lling
S

A. ZICHICHI
DIRECTOR OF THE SCHOOL




