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"ANCGENT EXPLORERS IN SEARCH OF DISTANT
LANDS AND TREASURES HAD NO IDEA
HOW GREAT THE CHALLENGE OR. HOW
DIFFICUCT THE PASSAGE . THEY SKAILED
INTO UNCHARTED SeA% . THEIR ONLY
SCALE OF DISTANCES CAME FROM RRRVIOUS
JOURNEYS STARTING FROM ANCGIENT PHOENIUA
AND... CRETE , THROUGH THE MEDITERRANEAN
TO THE NorTH Sea.
" WE cAN LOOK. RACK. TODAY NITH THE
ANCIENT MARINERS AND VIEW HOW FAR
WE HAVE ROSREZIED ... IN OUR EXPLORATIONS
OF THE LEPTON - [HADRON] FRONTIERS
OF NATURE *
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A DREUL CREDO:

" T LUST wWANT ) REMARK ARDIT THE ' XE

F THE DGR REPRESENTATION. WHEN
T STARTED THI® PRORLEM, T STUDIED
THI® REPREZENTATION IN DETAIL
AND FOUND THAT 1T wAS TO ME VOID OF
ANY PHYRICS. THEREFORE T PUT THIS
D63 REPRESENTATION ASIDE AND
WILL NOT URE T AGAIN, RECAUIE
WITH PURE MATHEMATICAL JIGELING
AROUND YOU GANT SONE PHYSICS.
T CANT UNDERSTAND How TO EVEN
APPROXIMATELY INTRODUCE PHEILS
INTO THE D6S ZPECTRAL FUNCTION
AND 80 I GIVE IT UP*
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" FOIR ERAS OF EECRON-PROTON SCNTEK.\N(:
x TITLE BY PESKIN -
* APOLOGIES

© NOT A REVIEW AND NOT A HISTORY

© AINGLE PATH IN “THE SUM OVER. HISKRIES.
IDEOSYNCRATIC. , PERHAPS OLCARIONAUY
PROVOKATIVE,

(1) THE ARCHAIC ERA 1954 - 1966

THE EMERGENCE OF SIMPLE ELECTRON
QUATTERING SOCIETIES ON THE SHORES
OF SAN FRANCIZNO BAY  [SIMILAR TO
(ONTENFORARY REMAING IN CAMBRIDGE. 3
HAMBURG. |

THE QASSIC BRA  Meb- 1972

CREATION OF THE ARCHETYPEZ, RiCH
INTERACTION OF PRIESTLY £ ARTISIAN
CLASRER , BAKEARIAN INVASION , QUIMAXING
IN CeeATON OF QXD.



HELLENISTIC ERA. 1972- 1980

CETRON SCATTERING QUUTURE. SIREADS
THROUGHOUT THE CNIUZED WORLD. THE
TEEP INELANC RITUAL DOMINATED. WITH
NOTABLE EXCEFTIONS , LOCAL COLTURE
AT SAC TORNS BLSEWHERE .

RENAI SSANCE 983 - 2

INTEREST IN DEEP INEWASTIC TRICESSES
IS RERCRN A3 A PROBE OF CONPNEMENT



o DRELL AT THE BESINNING OF THE ARCHASC.
PERIOD . REFORE CAUFORNIAN MIGRATION

Ui



(D THE ARGHAIC ERA 1954~ 194,
ep—=ep AT HEPL. HOFSTADTER % (DULABORATORS
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NON-RELATINISTIC  GONNECTION : F(%) e fdre fsw)
DIES IN RELATVISTIC QFSy.

19,2 REVIEW OF INELASTIC ELECTRON SCAITERING
(W.CARL BARRER) SPECIFICALLY EXCLUDES PARTICLE

e PioN) PRODUCTION

* MAJDR EFFORT => HADRONIC DEMOCRACY, BOOTSTRAP
NO PICTURE ((OORDINATE SPACE ). WHAT 13 A PROTON 7
ANEUTRON + A PioN, WHAT 13 A NEUTRON 7 A PROTON
PSS APION. WHAT 19 A PioN 7 A PEOTON FLUS AN

ANTINEUTRON . WHAT 1S...

b SLAC £ INELASTIC SATTERING

FRIEDMAN | KENDAUL, TAYLOR. PROPOSAL

e ELASTIC OFT TOLD STORY
* REQONANCE. } PART OF HEd
o MONTINUUM — BEXPECTATIONS MY THOWOY

RIORKEN , GOURDIN, DRELL ¥ WALECKA™
INELASTIC. KINEMATICS , Ww , FRODUCTION
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“Proceedings, of the
Xl LNTERNATIONAL CONFERENCE
ON HIGH-ENERGY PHYSICS

University of California
Held at Berkeley, California, August 31-September 7, 1966

Introductory Session

CURRENT TOPICS IN PARTICLE PHYSICS

Murray Gell-Mann

We consider three hypothetical and probably
fictitious spin 1/2 quarks, ~ :



- Now what is going on? What are these quarks?
It is possible that real quarks exist, but if so they
have a high threshold for copious production, many
BeV; if this threshold comes from their rest mass,
they must be very heavy and it is hard to see how
deeply bound states of such heavy real quarks could
look like qq, say, rather than a terrible mixture of
qQq, 94999, and so on. - Even if there are light real
quarks, and the threshold comes from a very high
barrier, the idea that mesons and baryons are made
primarily of quarks is difficult to believe, since we
know that, in the sense of dispersion theory, they
are mostly, if not entirely, made up out of one
another. The probability that a meson consists of a
real quark pair rather than two mesons or a baryon
and antibaryon must be quite small. Thus it seems
to me that whether or not real quarks exist, the g
and q we have been talking about are mathematical;
in particular, I would guess that they are mathemati-
cal entities that arise when we construct representa-
tions of current algebra, which we shall discuss later
on. Their effective masses, to the extent that these
have meaning, seem to be of the order of one-third
the nucleon mass. One may think of mathematical
quarks as the limit of real light quarks confined by
a barrier, as the barrier goes to an infinitely high
one.

If the mesons and baryons are made of mathe-
matical quarks, then the quark model may perfectly
well be compatible with the bootstrap hypothesis, that
hadrons are made up out of one another.
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Session 6

EILECTRODYNAMIC INTERACTIONS

S. D. Drell, Rapporteur

Drell: I have a remark to myself which I didn't make
which says, "'what would I like to see measured?"
Let me just say briefly that I'd very much like to see
inelastic electron or muon cross sections measured;
they provide the inelastic nucleon form factors that
are of great interest in their own right. Moreover
they are also the necessary input that goes into
neutron-proton mass-difference calculations, if their
isovector structure can be measured, or into the
hyperfine-structure calculation, if their spin struc-
ture can be determined. Also there are some sum
rules, asymptotic statements derived by Bjorken and
others, as to how these inelastic cross sections
should behave in energy, some of which were men-
tioned in Dashen's talk on current algebra, and which
can be checked experimentally.



*x PROPHETIC VOICES

K. JOHNSON  (196!1)

PHYSICAL AMPUITUDES ARE NOT T-PRODUCTS
T (AWB©)) — nEe (AXR(0))
THEY DIFFER RY LOCAL TERMS — POYNOMIALQ

N q_.
BIORKEN + K.JoHNSON% FE.low  (1ew)

T-PRODUCTS y COMMUTTATORS # THEIR PHSICAL
INELICATIONS CAN RE EXTRAGTED FROM
PHSIAL AMPLITUDERY IN THE q‘:-eri.oo
LIMIT, RUOKKEN, JOHNSON | LOW  LIMT

- RIORKEN (1960)

" NPPUICATIONS OF THE C.H\EAL L (6) ® Ul) ALeegraA.
OF CURRENT IDB\ISIT!ES R ReV 148 (Mue) KBeT

° Q:’—)';oo = DEEP INELASTIC LiMIT

a > b > o
e [0, 7] = %f(_"m_é_) &’ v
LOCAL, ‘) BRI -YES } QLD - ALMosT
HED (ML) —NO
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Something may be salvaged from this worthless equa-
tion by constructing an inequality’®:

> dy[ dop don
lim lm g‘*E/ —-—L —+ j’
¢ = —=Eoe o v Ldg?dy dg*dy
8ra? |G 4
>—— (6.19)
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17 Compare Egs. (5.7)-(5.9).

18 UP:JPTT—E—JPTL

RJORKENS EQ (619) AND THE TURN-ON OF THE
LAC-MIT EXPERIMENT MARK THE END OF
THE. ARDHAIC. ERA..



SORELL WITH W.K.H. PANOFRKY AT 196® VIENNA
CONFERENCE







