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CERN Courier Archive: 1972
A L O O K B A C K  T O  CERN C O U R I E R  V O L .  12,  O C T O B E R  1972,  C O M P I L E D  B Y  P E G G I E  R I M M E R

After the success of the Varenna School in 
1970, a second CERN Computing and Data 
Processing School was organized from 
10–23 September at Pertisau on the shore of 
the Achensee, an alpine lake in the Austrian 
Tyrol.

The school brought together a cosmopolitan 
group of young people working in scientifi c 
data processing, to exchange opinions and 
discuss problems stimulated by experienced 
lecturers from Western Europe and CERN. 
The 67 students came from CERN member 
states, the German Democratic Republic, 
Israel, Poland, the USSR and Yugoslavia. 
Lecture topics were divided between 
pure computer science, applications of 
small computers in physics, and applied 
mathematical techniques. 

A signifi cant fact to emerge was that the 

data-handling and control requirements 
of high-energy physics are becoming 
so demanding as to require computer 
applications of greatly increased complexity. 
Nowadays, experiments use sophisticated 
equipment and it is essential to monitor 
the performance of the apparatus. Small 

computers are widely used for this and 
standardization is playing an essential role to 
allow physicists to talk to the equipment in a 
very simple way, mainly using CAMAC and 
CAMAC-oriented software. 

Another important topic is data 
communication between scientists working 
in different laboratories using different 
hardware and software. A European 
network of fast data links is technically 
feasible, but diffi culties arise in exchanging 
information among machines that use 
different operating systems and speak 
different dialects. The importance of 
establishing standards for information 
exchange was emphasized during one of 
the informal discussions organized by the 
students themselves.

 ● Compiled from texts on pp326–327.

Public Information Offi ce
From its early days, CERN has had a 
“public information offi ce”, the PIO, the 
communication channel to the outside world 
and for many internal-communication 
tasks. PIO staff are well known to top-class 
journalists from almost all the member 
states. Also, many television teams and radio 
interviewers invade CERN each year, and the 
PIO either covers their needs or guides them 
to appropriate CERN contacts. On the fi lm 
front, the fi rst CERN documentary, Matter 
in Question, appeared in 1961, and is still in 
limited use although now largely outdated. 
In recent years, several collaborative fi lms 
have been made with national television 
networks, the latest being with the BBC 
(CERN Courier September 2015 p11).

The PIO produces a range of publications, 
from the pop to the not-so-pop. The 
mandatory Annual Report, in English and 
French, is the account of CERN’s activities 
in the previous year. Regular publications are 
the Weekly Bulletin and the monthly CERN 
Courier. Documentation for visitors ranges 
from the light-hearted “A look at CERN” 
through to the more formal “CERN and its 
Laboratories”. 

The photo section takes about 8000 photos 
per year and also some cine fi lm, for example 
the assembly of the large European bubble 
chamber BEBC. Important stages of other 
large projects have been recorded on 16 mm 

CERN Computing and Data Processing School

Participants at the 1972 CERN Computing 
and Data Processing School.

Compiler’s Note 
Very few visible characteristics are needed to identity individuals, so some 
readers may recognize themselves, or erstwhile friends and colleagues, at 
the computing school in Austria, either in Austria or (wo)manning the PIO. 

The overarching concern of the 1972 computing schools was the 
unrelenting proliferation of data. The physics community was pioneering 
hardware and software standards for data collection, and had a prescient 
awareness of the burgeoning need for information sharing and its 
attendant diffi culties. Links and networks were rapidly becoming hot 
topics across a wide range of applications. Various protocols found favour 
in different areas until TCP/IP, aka the internet, had gained suffi cient 
diffusion that Tim Berners-Lee could defi ne the hypertext transfer 

protocol standard to sit on top of it, and the World Wide Web went into orbit around 1990.
And thanks to the Web, nowadays CERN Courier is read online by around 30,000 people every month, in 

addition to a monthly paper print run of about 20,000 copies.

C O M P u t i N G
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fi lm for archival records. 

Another major activity is the visits service. 
Visits are held mostly in French, German 
or English. About 50 CERN staff, covering 
many nationalities, act as guides and 
lecturers. The current annual visitor fi gure 
is about 11,000 (excluding Open Days). 
Two-thirds come on Saturdays, mainly 
school parties and common-interest groups 
(farmers, nurses, fi rms’ outings). Midweek 
visitors are mostly university groups, 
industrialists from fi rms working for CERN, 
and occasional scientists in transit. VIPs 
obviously receive special attention. 

 ● Compiled from texts on pp327–329.

Reception desk at the Public Information 
Offi ce, the PIO. (Image credit: 
CERN-GE-7209076.)  
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L-3 Electron Devices is leading the technology revolution with powerful solutions like the 13 kW klystron for the 12 GeV 
Upgrade at the Thomas Jefferson National Accelerator Facility and the 90 kW IOT amplifier for Brookhaven National Lab’s 
NSLS-II Booster RF Transmitter System. For high-voltage switching or stable and reliable RF power, L-3’s thyratrons, 
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HERA legacy

After 15 years of measurement and another eight years of scruti-
nizing and calculations, the H1 and ZEUS collaborations have pub-
lished the most precise results to date about the innermost structure 
and behaviour of the proton. The two collaborations, which took 
data at DESY’s electron–proton collider, HERA, from 1992 to 
2007, have combined nearly 3000 measurements of inclusive deep-
inelastic cross-sections (H1, ZEUS 2015). With its completion, the 
paper secures the legacy of the HERA data.

Within the framework of perturbative QCD, the proton is 
described in terms of parton-density functions, which provide the 
probability of scattering from a parton, either a gluon or a quark. 
The H1 and ZEUS collaborations have also produced the fi rst QCD 
analysis of the data, encompassed in the HERAPDF2.0 sets of 
parton-distribution functions (PDFs), which form a signifi cant part 
of the paper. The combined data presented in the new publication 
will be the basis of all analyses of the structure of the proton for 
years to come.

As fi gure 1 depicts, in deep-inelastic scattering, a boson – γ, Z0 
or W± – acts as a probe of the structure of the proton by interacting 
with its constituents, through neutral-current (γ, Z0) or charged-
current (W±) reactions. Of course, this picture is simplifi ed: the 
proton is a dynamic structure of quarks and gluons, but by meas-
uring deep-inelastic scattering over a wide kinematic range, this 
internal structure can be mapped precisely. The variables used 
to do this are the squared four-momentum, Q2, of the exchanged 
boson, and Bjorken x, xBj, the fraction of the proton’s momentum 
carried by the struck quark. 

A wealth of data
The data, taken over the 15-year lifetime of the HERA accelerator, 
correspond to a total luminosity of about 1 fb–1 of deep-inelastic 
electron–proton and positron–proton scattering. All of the data 
used were taken with an electron/positron beam energy of 27.5 GeV, 
with roughly equal amounts of data for electron–proton and 
positron–proton scattering being recorded. HERA initially oper-
ated with a proton-beam energy of 820 GeV, which was increased 
subsequently to 920 GeV; these data constitute the bulk of the com-

bined measurements. Towards the end of HERA’s run, special data 
samples with a proton-beam energy of 575 GeV and 460 GeV were 
taken and are also included. The data were combined separately 
for the e+p and e–p runs and for the different centre-of-mass ener-
gies. Overall, 41 separate data sets were used in the combination, 
spanning 0.045 < Q2 < 50,000 GeV2 and 6 × 10–7 < xBj < 0.65, i.e. six 
orders of magnitude in each variable. The initial measurements 
consisted of 2937 published cross-sections in total, which were 
combined to produce 1307 fi nal combined cross-section measure-
ments. These results supersede the previous paper with combined 
measurements of deep-inelastic scattering cross-sections in which 
only data up to the year 2000 were combined (CERN Courier 
January/February 2008 p30). 

The procedure for combining the data involved a careful treat-
ment of the various uncertainties between all of the data sets. In 

The most precise picture 
of the proton
The HERA collaborations, H1 and ZEUS, have 
recently released their defi nitive paper on 
measurements of deep-inelastic scattering.
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Fig. 1. Diagrams of neutral-current (top) and charged-current 
(bottom) deep-inelastic electron–proton scattering processes. 
(Image credit: DESY.)
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