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1. DO WE UNDERSTAND 1SOSPIN ?

7 Why s ospin s 3 good syrmetry 7 I thersare four or more quarks, why

. he ke spocram by whh oot ety degeneni bl (0 &

‘e il he el e g slgios i o
T 2 oAl 1 al i vetts osties oo I iy I s Bdion
mass spest X g, FAD?
iy Why are the prowdoscalor mesoms so different, with no isosealar state degenc-
on *
112, LIPKIN, The Webrmann Tnsiue of Scicne, Rehovot, Iract
2. DO WE UNDERSTAND STRANGENESS ?

) Why are total cross-sections for strange particles smaller than for non-sirange
paricles? Strange patices aro heavier than the Aomsiange ancs. Are those
o facts correlate

0]

03p 23 mb << nw
my 23l GeV > m

) Why aro the weak nom-eptonic decay rates Yires orders of amgnitods genis
than the weak leptonic decay. i

= ';‘ 21007

iy Why are S- and Pwaves In norleptonic sirange panicle decays corrlated !
Stranee parices behave differnily from non-sirange partles n ways w
aro sill not v aserion that urange wnd on-irange pariicles
differ because ul he strange-quark conts rely passes the buck to the
1 ark lovel and explains noIhIng. Do we umdersiand sirngeness

n Vhat is the status of the SUCH) nmllmlt 7

1ZZARRI, University of Ro

& TR e o e of Seicnes, Rehovor, frael

3 DO WE UNDERSTAND THE NEW PARTICLES ?

[ Tnm e f four states with € = +1, betwsen § and ' Do we understand their

1 1 . Wldem charm states, why s the tripletcsinglet spliting 50 largo ? 1 the
mower long ronge lpln-dfp(ml ni forces

i) 15 the 1¥C = 1 inside the mass-range 1550 - 1415 or is it pushed
down by lau' |rlpl¢| uultl IN’I ?
n cln d mesor © been observed, with the ¢

o, D* pected

o, i a i s o Lo e P Eare ey SATEB Y

W Al 4ozhu. analysis of the recoil mass spectrum against the detected D' indie
cates |

a(D°D°):0(D° D%+ DO D% (DO D) 2 48211
This yields the following ratios of the reduced coupling constants
£(DD) - g4DD*) : .xm-n-u 2005 000;
tor. Charmoninm
5 eV in =173 tha at 4028 GeV. T this s 1 chorm

Vi) Why does x,‘_‘_ Wm0t as it should white vp <= v + anyihing docs ? Or

more ly. why are weak mewtral non-sirange currents thers. and weak
neutra nnn currents nor there 7 Is the answer - charm. heavy lepions, or

) Should we believe in the spikes observed in pp anmibilations *
H_WIIK, DESY, Hamburz, Germany (FRG)

'y Lab, Berkeley. CA. USA
PERELY JORDA, Labommm ucmmlmuw Linésirs. Orsay. France
|, The Weizmann Instituie of Scicnce, Rehovor, Tsrael

MAR‘"N CERN, Geneva, Smlu land
SSON, University of Stockholm, Stockholm, Sweden
® H. F. SCHOPPER. DESY lhmhm. Germany (FRG)

4. DO WE UNDERSTAND SYMMETRY BREAKING ?

W Why & e Cabiob. gl ~. 10 The amwer by found via spontancous
ry breaking !
i0) Why s the ute of xn two orde de higher than K ’
Dy we undersiand octel dominance *

iii) Why de
mesons ? s this because of
i) Is there any lin

obscrved masses of vector

breaking observed in nature
)r
it were simple ? 18 the reason

0. MA. USA

propenties of clectrons and muoms identical ? 1s
vy clectron 1 11 o why 1 the only difenince between =0
their Ieptowic numbe in of weak interactions
ody knows how 10 consiruct mass differences of the order of

B

i) Another heavy Ipion — of the suandard type with its i nEUHiND — Sev
10 show up, with Saniand cletromagnetc properie, '3 SPEAR Why another
lepton, and o heay

i s the

nceded (0 buitd hadrons ?
@ K. CABIBBO, University of Rome, Rome, iy
® A ZICHICHL, CERN, Genes cetand
6. DO WE UNDERSTAND THE INCLUSIVE LEPTON PRODUCTION
TN HADRONIC INTERACTION:
i) Ace
Mic imteractions sccms (o be
{or the contribution (rom lep
low py cange. siill open 10 i
Iepion [pion s,
©® ALS SMITH, Princeion Uni
7. DO WE UNDERSTAND HIGH-ENERGY NEUTRINO REACTIONS?
) The ratio of aniincuiring 1o aeutring crosessctions, it - t
Ling st cneryies above 30 GeV. What i the ongin o s

single lepron yield produced in hadro-

ith patr Jroduction. The only place

decays of the char the very

igation. Do we rcally understand the inclusive
1wy range m\-muurd d

ty, Princeion, NJ. USA

high-c. cactions?

W W charm ? Are ol
.-mnml in neutral current evens ?

deva, Switzed
Naiioa Laby u....m NY, USA

AND TOTAL, ELASTIC AND DIFFERENTIAL

® C RUBBIA, CERN, G
o N SRNIGA: Broaktias

8. DO WE UNDERS

imaginary ot high aerty ? Or n Regaeangunge
s donunale and mhl g s
on i shadar scaltoring * Do we waderstand dillrscion

Pomeron slope so small

ity Why is
oM gasic
ot

ol bimdy emirindoponden

i) Why are mcson palber (b
More preciely, do we understand the incqt

on
ities of the total cross-sections

" o Oup” Oyp T TKp” Kkp” Y0p> O yp ?
he identical forard sopes incquatitics
b > byp
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on” Pxp” Pap” Bkep” Pop
Il

nd wh
e Wi

har, wide the 0 p) shope is 50

o L i cnagy as wwich s they do ?
LO ambridge, MA, USA

© il MIETTINEN. SEAC Sinfort CA, USA
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9. DO WE UNDERSTAND THE HIGH-ENERGY PHENOMENA
OBSERVED IN NUCLEL?
i) Why is the exponent of the A-dependence for high pp -unu 0 high?

Can this be explained in terms of coherent nuclear effects
i) What about the multipion diffractive production and its A« dwunlm« ?
® J.W. CRONIN. University of Chicago, Chisago, IL, USA

10. DO WE UNDERSTAND THE INCLUSIVE ELECTROMAGNETIC
COUPLING OF THE HADRONS ?
"o

A relatvely low eneray we observe that th inchnise clectromagme
m. of the hadrons is point-like. s it because the hadrons are made of supes
mentary comstituents ? And if so. why do they not show up 7 s the answer

e e
Departures from scaling have been observed in bi nergy uced deep
oo uadasiod o e o gt
ucleon consivents 7 Or aré hey. wihin

0od in the ratio of the proton to

W
= when e 17
ywg
® G. PREPARATA, CERN, Geneva, Switzerland
11. SHOULD WE BELIEVE IN QUARKS ?
0 wn, i sum lhen" Is this becawse the so-called clementary particles are
of

) wl\y W Jr. 'be mnlmnm value of isospin found in the baryon spsctrum and
m valwo of strangeness ? Ts this because baryons are made of

s
i Why is
J_.L 2
alpp) <7
15 this hecause mesons are made nl two quarks and baryons of three qua
%) Do the eeciromagaetic form facors of pions and mucicons have ot ot
depen o undarstand the clsic clctromagaelic form factors of
mentary particles
o Why do segle quark ansions domiate? k. Why i I s0 cas o have

p
W \W‘y iave quarks s0 far not besn found 7 Iy i because quarks are geomerica
pu R Ayl b A Ly S g
redict the truth, or because (ho production process has not heen corrcetly
Imeliuicd ln plt eipeinenc
& H 1 LIPKIN, The Wetzmana Invitu of Science. Rehovot. Bast
FREPARATAT CERR Gentva. Switsr
X ZICHICHY, CERN, Geneva,

12. SHOULD WE REALLY BELIEVE IN ANOTHER FUNDAMENTAL

rariand

INTERACTION ?
I Why daes
s
o 0 mors gerally, why i CP vt 71 hs becawe  pew isracion

rweak — is at wor
® LB OKUN, Academy of smn«s of the USSR, Moscow, USS|
® L WOLFENSTEIN, Carnesic-Mellon University, Pittsburgh, l’A UsA

13. DO WE UNDERSTAND THE UNIVERSALITY FEATURES
OBSERVED IN NATURE 7

i) Why is the weak charge universal ?
the eleciric charge nal ?
he Proton. tho aculron. the A% a3 examples of baryonic states, and
‘xamples of Iplowi Sates, 3l 1 handed whey they inter-
ot wohly? B Ihn ue o the fact that they Lomstles trassform from one
1 th wther ? Is this related 1o the fact that the bare es of the
clection and proton (Le. of the two best measured 36 fary ars caual’?
® A SALAM, Imperial College, London, UK.

14. SHOULD WE BELIEVE IN GAUGE THEORIES ?

i We do not abserve any of the processes predicted by theory to have infinits
s aueh os ull bigher order weak inseaction processes and electro
mass differences. Are e that someiliing physially very relevant & not
missing, which cuuses al allcmpls 1 AV 5 renormalizabl theory of wesk
imteractions 1o fail ? Can the way out be gauge theory ?

i) All phenomena o far observed can ribed in teetns of six interactions
How many fandamental interactions ars thero ? Are they all orthogonal to
cacl ¢ have they & common

i) What abous Tastantons?

@S COLEMAN, Harvard University, Cambridge. MA, USA

B ZUMINO, CERN, Geneva, Switzertand —

15 CAN INTERNAL AND LORENTZ GROUP SYMMETRIES BE
UNIFIED ?

regulare el which go beyond SU ()} lul uampk
pinical agreement betwees

Mana-Okubo mass formula for hal)nll Ax

ol these (wo SU (3) mubtiplets in a 56 ermo

the atio of magnctic moments /s predictod 1o bo 313 (©xp. 068y,

Aransiion magnetic momenis ure m qualitative agrecment as well

splains the initial degencracy of o and w

= gives the correct amount of (w-e) mixing ;

— predicts the equality

a««pm Py the mereing

2 2
g em =g

which s checked by experiment, as well as the Johnson-Treiman relations
for (xp) & otal cross-sections, and the relations between decay am:

phitudes in
i) s all dhis becaw
F. GURSEY. Yale University, New Haven, CT. USA
® B. ZUMINO, CERN, Geneva, Switzerland
16. SHOULD WE BELIEVE IN QUANTUM FIELD THEORY ?

Most of our understan:

ysics is based on quantum ficld theory
quantum checlrodyaamics - everybody
hest colliding (¢” ¢-) energies.

EPP. ETH, Zurich, Swiizedand
© . HOFSTADTER, Stanford University, Stanford, CA. USA
$ AS WIGHTMAN. Princeton Universit aceion, NJ, USA
& EP. Wi weton University, P UsA

17. BEYOND PRESENT KNOWLEDGE
antum, mcchanics b based vn comples iumbers; can un exignson (o gua-

e il ociomons Iead 10 4 decper undeestanding of panicle ph s
i AL s very Tunduncotal kel what do we ¢ Know sbou spoce 7 Why s W nearly

it The proton lifetime is ¢~ 10% ¢ ak least. Why i the proton

wew York. NY. USA

L RABL. Columbla Univershy
C.C. TING.
W

i
s
VF e T lumbml;\ Yia, s

ER. Princeton University, Princeton, N, USA
:p \\lcN:u Princeion Univeraity, Princeton, NJ. USA
ANG. SUNY. Siony Brook, NY, USA

CLOSING LECTURE : EP. WIGNER

THE FUTURE OF HIGH ENERGY PHY $l(’S IN THE WORLD
A special session chaired by LE RABE - New Yorl:
RUBBIA, Geneva,

HOWHR, Faesouis, TRG
ZiCHicHI, nnm cH

A mburg. FRG
RI(IITER Stanfond, USA
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i st CERN about the future

PURPOSE 0 - THE SCHOOL

pectacalar Teults abiaind n ccat
aching lh: AA)!IWK lionit of & Gield without o (e
of proticme which et p bl 3 rte o s cmparable i
have decided 1o presnt, tis year's programne in o provoca
WHYe. Eseh WHY will be rviewed at foll Sta
prob Hatus; 30d - Ouilook. n spie of dhe clasification Inio many
.,..p, come o he W wun e obviously correalc cqucial poin of investi-
tior whers he yeeaicut world experts Wil be con-
lrunlod \um lbc writical Mu‘mt nl young JM old Elu‘: iy sacists

Subnuclear Physics is far from
teuificd by the large mumber
of new n

 format

WH
bamd .m a series
20d -

SPECIAL SCHOLARSHIPS
oMowing special Scholarchips have been esiablished in honour of, and named after.
the fate Physicists

PATRICK M. S BLACKETT
GUNNAR KALLEN

AJAMES CHADWICK AMOS DE-SHALIT
DRE LAGARRIGUE ULIO RACAH
These Scholagships cover rumrmun fees wnd full board and lodging in an

POETIC TOUCH
According (0 & legond. Erics. ton of Veows, lounded & mall town on top of 3 mountsin
es dbove sea level) more than thice oo

om(~ S0 Be

i

ouad in the nei

plus hydeofoil bost in sboul (wo hours, thiere are prehisioric murals in the famous grotto of

[evanso. the Grolie Mating of Maretiim, and the receaily nlealithic srotoes
1. There are splendid_beaches, the farthest about 40 minutes’ drive from Erice.

o Lo Capo, Scopello, Comino, and wild beaches around Monte Colano

ol
ak San

Please note :
® 10 is regretted ihat, owing (o the limited number of plac e in the lesture hall,
6 il not bs posible @ sllow any persan o seiod By tho Commilce of the Schooi
follow the
@ NSE ravel grants are rouricied (o USA ctzens. Appications for thets should be made
oun as possible through (e Direcior of the S¢

THE BEST ERICE LECTURER PRIZE

a of the I5th Auniversry of the lntersationsl School of Setmuciear Py
= has o Ssinbil Es turer Prize will

e of the City of Ence "during the offiial celebration of the 15th Anni-
versary of the Subnuclear Physics Schoo

GENERAL INFORMATION
Persons wishing (© aticad the Course should write (o the Secretary of the School
© Miss MARIA ZAINI
Inicrmational School of Subnuclear Physics
11 Geatve 23 -
They should specily:
i) date wnd place of birih together with their present nationality;
i) degree und other scademic qualifications;
iy list of publicutions;
iv) prescnt. position and place of work;
and el
V) & leller of recammandation from their rescarch group leader or from a professor of
Pphysics.

on fee is 1000 Swise [rance. Thanks (o the geacrosity of the sponsoring
ial support can be given 1o desceving students who need financial
help. This mvust be specified and Jusified in the spplication letee

® PLEASE NOTE ihut the special Scholarships ss woll as any other (orm of financial sup-
port will be awarded in consultation with the oa at the end of the C¢

in order 10 allow & more direct jdgement of all the applicants.

Closing daie for_application: June 20, 1977

No_special application-form is_requircd

A oter wil b sent o el applicans by June 35. Suadents expariencng diffcuies
ujlh travel documentation an (0 know before June 25 whether or nol their
lions v Dovs scoepisd ey avioln on carhor spocal decaion oY subiling & e

Stadents must be in Eddce on July 23 not Jator than 5 pm. Please note that the Calendar
Nolman .uld the School Holidays arc totally uncorrelated. More detailed information, incl
ing dhe tim of the lectures, will be sent o successful applicants (ogether with the leticr

ol acceplance.
A. ZICHICHI - DIRECTOR

SPECIAL ANNOUNCEMENT

Information about the Schools and the activities of the CENTRE
can be found in the official Joumal of the CENTRE :

Progress in Sc|ent|f|c Culiure
CCSEM - 91016 - ERICE - Trapani - ITAL'




