
A plea for unity 

by Leon Lederman 

Last November saw the 30th 
anniversary of the discovery 
of the antiproton using the 
Bevatron at the University of 
California's Lawrence Ber
keley Laboratory (then called 
the Radiation Laboratory). 
Fermilab Director Leon Led
erman was in sparkling form 
at the banquet, where in his 
inimitable way he made an 
impassioned plea for scien
tific unity in these difficult 
times. 

Today we have the 30th anniver
sary of the antiproton. Whereas 
everything that could be said about 
antiprotons is on the daytime 
schedule, I would like to comment 
on the institution in which antipro
tons were discovered. Growing 
up scientifically in the East, in New 
York, you can't imagine how large 
this Institution looked to us ama
teurs in a field whose pace and 
whose style had been invented 

ere. 
W e felt very much like the fa

mous New Yorker car toon: looking 
west one saw 6th Avenue, 7th 
Avenue, 8th then Los Angeles! 
Berkeley's Radiation Laboratory 
was the cauldron which cooked 
and disseminated so many of our 
results, practitioners and so many 
of our traditions. It is historically 
fascinating that here is now housed 
the unborn infant we call SSC or 
the Superconducting Super Collider 
for short. Today the care and nur
turing of this is your greatest re
sponsibility and you are doing very 
wel l . 

Let me turn to the status of high 
energy physics, wi th my shaky 
credentials as a practitioner, for 
thirty years of more or less robust 
activity not only in experimental 

30 years ago last November, the antiproton 
was discovered at the Berkeley Bevatron 
using this apparatus — modest by the 
standards of today. To mark the event, 
antiproton personalities past and present 
met at Berkeley for a two day jamboree. 
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physics but also in the rough and 
tumble suburbs of science policy. 

The good news is that our sub
ject vibrates with vitality. Anyone 
who reviews the period 1950-
1985 must feel the enormous 
achievement of the synthesis we 
call the Standard Model and which 
Ian Hinchliffe elegantly reviewed 
for us this afternoon. This is the 
notion that the wor ld is made of 
quarks and leptons. 

This achievement out of a splen
did collaboration between experi
ment and theory suggests the po
tential for progress. Theorists, in 
crafting the SM have suggested 
where to look. A t this stage, I'm 
reluctant to admit that Theory is 
ahead — you have only to open 
your Physical Review and theory 
papers spill all over the floor. As 

you sweep them up you notice the 
familiar titles — technicolour, hy-
percolour, supersymmetry, com-
positeness,.. . these speculative 
SM extensions create challenges 
we can rise to but there are more 
and more practitioners of a new 
cult — Superstrings — abstract 
theory that is so far out that we 
are tempted to call for help. 

There is today a pause in the 
progress of experimental physics. 
Since the spectacular discovery of 
the W and Z and the similarly 
spectacular materialization of 
quarks in the CERN Collider's jets, 
the most pressing information is 
the refusal of the proton to decay 
and the continuing incorporation 
of astrophysical data into an evolv
ing Standard Model of Cosmology. 
This has led to a rejoining of t w o 
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subjects that were born together 
at the dawn of science. I see, in
creasingly, our theorists talking 
and thinking in terms of tempera
ture instead of energy and talking 
of accelerators as t ime machines. 

There is more good news. The 
US HEP community — and indeed 
the wor ld community — has now 
three new facilities which can 
break new ground — enable us to 
look where no one has ever 
looked, measure well where one 
could only see dimly. I refer to the 
Linear Collider nearing completion 
at Stanford, to the proton-antipro-
ton collider nearing completion at 
Fermilab and to the Fermilab 800 -
1000 GeV fixed target programme 
which is beginning to hit its stride. 

These will be joined by sister 
projects at CERN (LEP), in Japan 
(TRISTAN), in Germany (HERA) 
and in the Soviet Union (UNK) by 
1990 or so. Together these will 
constitute a powerful arsenal to 
deepen the foundations of the SM 
and search for clues to the simpler, 
more symmetrical and deeper the
ory which must be there. 

I certainly agree wi th Ian Hinch-
liffe, and in fact the entire HEP 
community, that this powerful ar
senal will not be enough to resolve 
what might be called the agreed 
objectives of Particle Physics and 
Cosmology: a unified theory which 
can account for the creation and 
evolution of the physical universe 
from time zero. To do this, we 
need the SSC. 

I am committed to the concept 
of the SSC and so I talk about it 
a lot, and this means trying to ex
plain the scientific needs to collea
gues in other fields. Selling SSC 
(and HEP to the paying public) is 
a necessary and backbreaking ac
tivity. Time and again I found my
self trudging down a long airport 
corridor, weighed down wi th t w o 

suitcases of SSC transparencies 
and my toothbrush. 

So what is the bad news? 
The bad news is that science is 

in deep trouble. The average age 
of science and math faculties has 
risen alarmingly in recent years, 
obviously bad in subjects where 
creativity peaks early. The percen
tage of science and math graduate 
students that are US-born is 
decreasing — Americans are shun
ning graduate study in science and 
math. The very best small science 
professors survive by dint of sev
eral separate contracts wi th fund
ing agencies to support their re
search. Equipment in university 
labs is archaic and federal support 
for science has not kept pace wi th 
the urgent needs for forefront re
search. 
Studies show a projected shortage 
of qualified candidates for univer
sity openings in 1990. This is al
ready felt in condensed matter 
physics where faculty openings 

Leon Lederman — our subject vibrates with 
vitality. 

go unfilled. If there are no teachers 
there will be no students. 

Now for the small science/big 
science debate. We in HEP have 
indeed been somewhat sheltered 
but we share the precipitous de
cline — starting in 1968 — of the 
support of science. In spite of fairly 
dramatic improvements in 1982-
83-84 , we are still not back to the 
fraction of GNP enjoyed in the late 
60s. Big Science is that group of 
university-based scientists who 
gave up their campus labs and 
pooled their claims for support so 
that their science can advance. 
This involves an increasing number 
of disciplines: Nuclear, Oceanogra
phy, Materials Science, Space 
Science, etc. Small scientists col
lectively spend many hundreds of 
millions too — there is good 
science there wi th the disadvan
tage of not having a vociferous, 
aggressive and organized commu
nity. 

But we all share the base of the 
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People and things 

university. Big laboratories are 
managed by universities for univer
sities. As such we are all in the 
same boat and I can't see one 
subject, because of its visibility, 
succeeding in a climate in which 
colleagues, sharing courses, shar
ing heritage, and sharing an intrin
sic unity will decline. 

^ When the implications of a na-
iOnal deficit are superimposed on 

this bad situation it poses a terrible 
threat not only to our own vision 
of the SSC but to all science in 
universities. 

The selling of the SSC, which 
must be pursued on all fronts for 
its scientific importance, must not 
be viewed as rivalry wi th the rest 
of science. Traditionally, each 
science made its own case but 
there are some precedents for 
coherent action. Sciences are inter
dependent — key ideas and key 
technologies have come to HEP 
from other branches of physics 
and they in turn depend on HEP-
type equipment. But the common 
reliance on our university base for 
•aining and research underlines 

my point. If ever there was a t ime 
to pull together — this is it. 

My tentative proposal for the 
physical sciences is a yearly incre
ment of a few thousand million 
dollars in federal support of basic 
research over the next five or so 
years. 

I believe the US public expects 
scientific leadership to be essential 
to achieve our goals in such areas 
as energy, medical care, the envi
ronment and a better life for an 
increasing number of people. 

Scientific vigour is essential for 
economic strength. W e cannot 
hope to generate the advanced 
technologies needed to stay indus
trially competit ive if science, uni
versity science, is less than abso
lutely excellent. 

On people 

New members of the prestigious 
Pontifical Academy of Sciences 
include Carlo Rubbia of CERN, 
spectrocopist Kai Siegbahn of Upp
sala and cosmologist Stephen 
Hawking of Cambridge, UK. This 
body draws its origin from the 
Academy of the Lincei, founded 
in 1603, and is composed of sev
enty members nominated by the 
Pope. Its purpose is to promote 
the progress of mathematical, phy
sical and natural sciences. 

Rutherford Appleton Laboratory 
Director Geoff Manning has been 
awarded Britain's CBE in the 
Queen's traditional New Year's 
Honours List. 

David Nygren of Berkeley was one 
of the six US scientists to receive 
a 1985 US Ernest Orlando 
Lawrence Memorial Award for 
outstanding contributions in the 
field of atomic energy. 

Rene Turlay of Saclay has suc
ceeded Gunter Wolf of DESY as 
Chairman of the LEP Experiments 
Committee at CERN. 

Bruno Zumino of Berkeley was the 
speaker at the traditional Shulamit 
Goldhaber Memorial Lecture at Tel 
A viv University in January. His 
subject — Gravity and Supersym-
metry. 

Meetings 

The second Conference on the 
Intersections between Particle and 
Nuclear Physics will be held from 
26-31 May at Lake Louise, Ca
nada. Further information from 
Lorraine King, TRIUMF, 4004 Wes-
brook Mall, Vancouver BC, Canada 
V6T2A3. 

Change in directorship for the HASYLAB 
synchrotron radiation centre at the German 
DESY Laboratory in Hamburg — Gerhard 
Materlik (left) takes over from Christof Kunz 
(right). 
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