
The successful compensation of the 
depolarizing effect of the experimen
tal solenoids by a pattern of orbit 
bumps opens the possibility of 
energy calibration in physics condi
tions. LEP's beam energy can be 
fixed to a fraction of an MeV in 45 
GeV, after correction for tiny effects 
due to earth tides and temperature. 
This is below the physics require
ment of 1 to 2 MeV, leaving a safety 
margin. 

These successful polarization and 
other machine studies have not 
detracted from the main physics 
business of LEP. Despite an abrupt 
1993 commissioning with less 
chance to check everything out 
beforehand, the collision score and 
Z detection rate got off to a good 
start and continue to climb impres
sively, promising a bumper LEP 
harvest. On 1 August LEP's design 
luminosity of 1.3 x 10 3 1 was ex
ceeded in all four experiments 
simultaneously. 

The payoff of artificially compensating for 
depolarizing resonances which would 
otherwise mar spin performance in CERN's 
LEP electron-positron storage ring. 

CERN 
Intensity records 

On 28 July, CERN's veteran 28 
GeV PS proton synchrotron 
(commissioned in 1959) attained 
a new record intensity with 2.703 
x 1013 protons per pulse at 14 
GeV. Its previous record, dating 
from 1959, was 2.57x 1013. 

The record followed careful 
adjustments in the PS itself and 
in its Booster injector synchro
tron. High intensity beams of 
about 2.5 x 1013 protons per 
pulse were sent to the SPS 
downstream as a rehearsal for 
next year's neutrino run. This 
allowed the SPS to obtain a new 
intensity record of 3.73 x 1013 

protons per pulse at 450 GeV. 

DESY 
First physics from 
HERA 

At the HERA collider at DESY, the 
dreams of electron-proton scattering 
experiments are becoming reality, 
with electron-proton collisions at an 
energy of about 300 GeV opening up 
new physics. 

Information about the distribution of 
quarks, antiquarks and gluons inside 
the proton can now be obtained with 
a precision never attained before. But 
there are many other reactions which 
could provide surprises at these 
energies. 

Collisions between HERA's 820 
GeV protons and 26.7 GeV electrons 
started in June 1992. With a total of 
about 30 inverse nanobarns of 
integrated luminosity collected up to 
the winter shut-down (November 
1992), the H1 and ZEUS experi
ments published results which gave a 
foretaste of things to come. 

As most electron-proton interactions 
take place through the exchange of a 
photon, this was the first reaction to 
be studied. When the scattered 
electron emerges at a very small 
angle, the mass of the exchanged 
virtual photon is close to zero and the 
photon nearly real. 

This opens up the study of photon-
proton collisions at energies in the 
region of 200 GeV. The total cross-
section for these reactions previously 
known up to 18 GeV collision energy 
was 118 microbarn, and was pre
dicted to rise with energy. 

From data taken in the first few 
weeks, the H1 and ZEUS collabora
tions determined this cross-section to 
be about 160 microbarn at a mean 
energy of 200 GeV. This is in excel
lent agreement with extrapolations 
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Total cross-section for photon-proton scattering 
at a mean energy of200 GeV (right), as 
measured at DESY's HERA electron-proton 
collider, including lower energy data from 
previous experiments. This is in excellent 
agreement with extrapolations and excludes 
extreme models which predicted a dramatic rise 
(dotted line). 

and excludes extreme models which 
predicted a dramatic rise. 

The violent quark/gluon interactions 
deep inside the proton (deep inelastic 
scattering) give one of the best 
quantitative tests of quark field theory 
(quantum chromodynamics - QCD). 
At HERA several new kinematic 
regions of the electron-parton inter
action open up. They extend to much 
smaller values of the fraction of 
momentum carried by the struck 
quark/parton (Bjorken x) and to very 
high values of the momentum trans
fer (Q 2). 

An example of such studies is the 
quark/gluon structure (F 2 structure 
function) for fixed Q 2 (15 GeV 2) down 
to values of x of a few times 10 4 , 
about 100 times smaller than previ
ously attainable. In this new region 
the QCD equations are expected to 
go beyond the usual leading log' 
approximation. QCD is probed here 
at the frontier between the well-
known perturbative and the almost 
unknown non-perturbative domains. 
Preliminary plots suggest a rise of 
the structure function in this small x 
range. 

Another interesting result is multi-jet 
production in deep inelastic scatter
ing, where the known characteristics 
and rates cannot be accounted for by 
the simple quark/parton model 
process but are well described if 
higher order QCD contributions are 
included. 

With increased statistics, isolation 
of individual QCD processes should 
become feasible. 

Measurements will continue in the 
improved conditions expected for the 
next runs, beginning this summer. 
Meanwhile interest is growing in a 
subset of HERA collisions recorded 
last year in which proton-related 
secondaries escape at narrow angles 
and disappear down the beam pipe. 
At wider angles, activity is only seen 
on the side of the emerging electron. 

A wide gap 

In the collisions of 820 GeV protons 
and 26.7 GeV electrons at DESY's 
HERA collider, experiments are 
seeing events where all secondary 
hadronic debris emerges on the 
electron, rather than the proton side, 
giving a significant gap between the 
proton and the secondary hadrons. 

The electron interacts with the 
hadronic regime of the proton 
through exchange of a (virtual) 
photon. The energy, W, of the pho
ton-proton system studied extends 
from 80 to 260 GeV, and the level of 
these 'gap' events appears not to 
vary with W. 

The events, about 6% of the total 
'deep inelastic' sample where the 
electron probes deep inside the 
proton, are also characterized by 
small x - the participating fraction of 
the total proton momentum. 

Why such a large gap between the 
continuing proton and emerging 
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CENTRIFUGAL 
PUMPS 
• CHEMICAL INDUSTRY 
• PETROCHEMICAL INDUSTRY 
• CENTRAL POWER-STATIONS 
• DEWATERING STATIONS 
• WATER TREATMENT 
• IRRIGATION 
• WATER SUPPLY 
• PUMPING STATIONS 
• MINING INDUSTRY 
• QUARRIES 
• METALLURGY 
• ELECTROMETALLURGY 
• SUGAR MILLS 
• PAPER MILLS 
• CEMENT FACTORIES 

ATELIERS DE CONSTRUCTION D'ENSIVAL S.A. 
RUE HODISTER, 44 - B-4860 PEPINSTER (BELGIUM) 
TEL. : (087) 46 01 11 - FAX : (087) 46 04 41 - TELEX : 49.058 

fnsival 
Industrial pumps LIQUID RING 

VACCUM 
PUMPS 
VACCUM PUMP: 
• Automatic priming installation for pum

ping stations 
• Filtration under vaccum (chemical, 

mining industry,...) 
• Vaccum condensers (power plants,,..) 
• Crystallization (sugar mills,,..) 
• Suction under filter cloths (paper mills 

COMPRESSOR : 
• Transfer of neutral ar acid gas 
• Carbonatation 
• Aeration of sturries,... 

• wide current range: up to 50,000 A 

• large bandwidth: d.c. to 500 kHz 

• short-circuit current: 

up to 10x rated current 

• unequal led accuracy 

• temperature stabil ity: < 1 ppm/K 

• without any temperature control devices 

• no warming-up t ime 

• fast recovery after overload 

• extremely low noise and ripple 

• low power consumption 

• true bipolar operation 

• contact-free sensing 

• high reliability: MTBF of 30 years 

• fully magnetical ly screened 

• highly EMI protected 

st i l l the on ly c o m p l e t e range 

HOLEC m 
Holec Systems & Components B.V. 

P.O.Box 23, 7550 AA Hengelo, 

The Netherlands 

Tel. +31.74.462850 

Fax +31.74.464818 
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Above - Interesting high energy HERA proton-
electron interaction, as seen in the ZEUS 
detector, producing a hadronic system which 
emerges on the electron side (right), rather 
than sweeping out to the left with the proton. 

Below - Mechanism of electron-proton 
scattering, where the electron interacts 
(via a photon) with something accompanying 
the proton, rather than the proton itself. 

hadrons? The electron could be 
interacting (via the photon) with 
something accompanying the proton. 
Some physicists point to a pion-like 
particle, others to something more 
like a 'Pomeron', the agent of elastic 
scattering. Whatever it is, it has to 
stay hadronically intact over the 

kinematical gap seen in the HERA 
experiments, with no hadron radia
tion in or near the proton direction. 
Another clue would come from 
monitoring what 'disappears' down 
the beam pipe in the direction of the 
proton beam. 

30 Years of the HEP-
Index 
Most physicists can access the 
SPIRES database covering almost all 
publications appearing worldwide on 
particle physics, accelerators, and 
related subjects. Preprints are 
included but subsequently eliminated 
when the corresponding paper 
appears. This database is updated 
nightly via Bitnet and has grown to 
include more than 240,000 publica
tions, starting from 1974. 

SPIRES is the administrative data 
processing system developed and 
used by Stanford University. The 
high energy preprint system devel
oped by the Stanford Linear Accel
erator Center uses the local SPIRES 
infrastructure. 

This SPIRES application evolved 
from the well-known HEP-lndex 
which originated at the DESY Labo
ratory about 30 years ago. As early 
as 1962, a system to classify and 
record the increasing amount of high 
energy physics publications was 
proposed at DESY by Hans-Otto 
Wuster, who convinced 
computerphile and library expert Kurt 
Mellentin to return from the USA and 
organize such a system. 

For each document all relevant 
data, including classification codes 
and keywords are recorded - initially 
on punched cards but now through 
computer terminals. The HEP-lndex 
information is printed and an issue 
has appeared every two weeks since 
January 1963. At present more than 
500 institutes all around the world 
receive these reports, obtainable 
from Fachinformationszentrum FIZ 
Karlsruhe, 76344 Eggerstein-
Leopoldshafen, Germany. 

Since 1963 the number of publica
tions recorded per year has grown 
from 1503 to an astonishing 21,407 

8 CERN Courier, September 1993 



The HEP-team at DESY led by Dietmar 
Schmidt (standing, second from left) poses in 
front of all published volumes of their HEP-
Index, covering 30 years of research. 
(Photo Pedro Waloschek) 

in 1992 - about 60 papers per day! 
The Stanford Linear Accelerator 
Center joined in 1966 and shared the 
effort of making and updating the 
database. 

Many other institutes now collabo
rate, including CERN, which provides 
preprint data via Bitnet. But still the 
printed versions of 30 years of the 
HEP-lndex, including the latest 
issues, can be peacefully consulted 
in most libraries without having to sit 
at a terminal. 

BROOKHAVEN 
Booster boost 

After three months of intensive 
dedicated machine studies, 
Brookhaven's new Booster acceler
ated 5 x 10 1 3 protons over four 
cycles, about 85% of the design 
intensity. This was made possible by 
careful matching of Linac beam into 
the Booster and by extensive reso
nance stopband corrections imple
mented during Booster acceleration. 

The best single cycle injection into 
the AGS Alternating Gradient Syn
chrotron was 1.14 x 10 1 3 protons from 
the Booster. 1.05 x 10 1 3 protons were 
kept in the AGS, a 92% combined 
efficiency of extraction, transfer, and 
injection. The maximum injected 

intensity achieved in the AGS was 
4.5 x 10 1 3 (4 Booster cycles). This 
beam was stored for several milli
seconds. 

On 22 June the AGS set up a new 
beam intensity record of 2.241 x10 1 3 

protons per pulse. The existing 
radiofrequency system limits the 
ability to capture and accelerate 
much beyond this. A new power 
amplifier system will be installed 
during the October 1993 to January 

At a recent Brookhaven Users' Meeting, 
covering both the Alternating Gradient 
Synchrotron (AGS) and the RHIC heavy ion 
collider now under construction. Left to right, 
Brookhaven Director Nicholas Samios; 
Associate Director Mel Schwartz; US House of 
Representatives Committee on Science, 
Space and Technology member Christine 
Wegman; US National Science Foundation 
Physics Division Deputy Director Pat Bautz; 
Brookhaven Users' Executive Committee 
Chairman Alex Dzierba of Indiana; Pat Rapp 
from the US Department of Energy (DOE)'s 
Division of High Energy Physics; AGS 
Department Chairman Derek Lowenstein; 
Dennis Kovar from the DOE's Division of 
Nuclear Physics; and DOE Division of High 
Energy Physics Director John O'Fallon. 
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