
P h y s i c s m o n i t o r 

COSMIC RAYS 
From knee to ankle 

D espite the advent of TeV 
machines providing energies 
of 10 1 2 electronvolts, the 

highest particle energies by far are 
still provided by cosmic rays, where a 
sprinkling of particles from outer 
space go beyond 10 1 7 electronvolts, 
a hundred thousand times up on the 
highest laboratory levels. 

New results from the 'Fly's Eye' 
cosmic ray detector in Utah provide 
new hints on the energy spectrum of 
these particles. Included in the 
sample is an event at 3 x 10 2 0 eV, the 
highest energy interaction ever 
recorded. 

The ultra-high energy cosmic ray 
primaries arriving from outer space 
soon crash into atmospheric nuclei, 
giving extensive secondary air 
showers. It is these showers which 
provide the clues to the high energy 
cosmic ray component. 

The 'Fly's Eye' detector, which 
came into operation in 1981, consists 
of 67 1.5-metre diameter spherical 
mirrors each viewed by photo-
multipliers at the focus and together 
covering the entire night sky. In 1986 
this configuration was complemented 
by 'Fly's Eye II', 3.4 kilometres way, 
with 36 mirrors covering half the sky. 
This can either operate as a stand
alone device or in conjunction with 
the main detector to provide stere
oscopic views. 

The higher energy cosmic particles 
are rarer, and this falloff can be 
written as a power law. This first 
happens at the well-known 'knee', 
around 5 x 10 1 5 eV. The Fly's Eye 
sees this exponential falloff increase 
further at about 10 1 7 6 eV, but it 
suddenly flattens at 10 1 8 5 eV. This 

second kink (seen before by other 
experiments) has earned the name 
'ankle'. 

The shower elongation gives a 
handle on the chemical composition 
of the primary particles. The energy 
spectrum suggests that the composi
tion of cosmic rays is getting lighter 
with increasing energy. 

As they travel through space, 
cosmic ray tracks get tangled in 
magnetic fields and tend to arrive 
from all over. However particles 
originating inside the galactic disc 
should retain some directionality. 
With the Fly's Eye ultra-high energy 
events fully isotropic, they look to 
come from outside the galaxy. 

From 13-18 December, the "Rencontres du 
Vietnam" on high energy physics and cos
mology brought together in Hanoi about one 
hundred physicists, half from Vietnam and half 
from abroad. The physicists were received by 
the President of the Republic, and for the 
physicists distinguished scientist Jack 
Steinberger (front row, light suit, standing on 
the President's right) expressed their apprecia
tion for the President's warm interest in this 
special scientific event. Jean Tran Thanh Van, 
who promoted and organized the event, is on 
Steinberger's right. 

Physics in Vietnam 

V ietnam is a country in rapid 
evolution, opening up com
munications with the rest of 

world and encouraging foreign 
investors. Although there is more 
ground to make up, the heady 
mixture of communism and free 
market they are aiming for is along 
the same lines as China. 

Jean Tran Thanh Van , who left 
Vietnam about forty years ago, 
judged that it was the right time to 
bring together Western and Vietnam
ese physicists. He promoted and 
organized the "Rencontres du Viet
nam" on high energy physics and 
cosmology, which from December 
13-18 brought together about one 
hundred physicists, half from Viet
nam and half from abroad, in Hanoi 
for an intense programme to review 
the status of particle physics and its 
deep implications for cosmology. 

The physicists were received by the 
President of the Republic, and for the 
physicists Jack Steinberger ex
pressed their appreciation for the 
President's warm interest in this 
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special scientific event. The following 
evening this encounter was screened 
on national TV. 

The atmosphere at the meeting was 
friendly and productive. For our 
Vietnamese colleagues it was a 
unique opportunity to make contact 
with world science after many years 
of isolation and of work in extremely 
difficult conditions. For us it meant 
getting to know a country which is 
emerging with energy and optimism 
after three decades of war. 

Vietnam is poor and the resources 
for science are extremely limited. But 
there is a long tradition of scientific 
culture, as shown by the many 
researchers of Vietnamese origin 
who are active abroad, especially in 
France. At present the country has 
an obvious predominance of theoreti
cal physicists with a rather formal 
orientation. 

This meeting offered a good oppor
tunity to create contacts with Western 
institutions which should hopefully 
lead to promising Vietnamese stu
dents being able to spend some time 
abroad. In turn this will help satisfy 
Vietnam's urgent need for qualified 
scientists to help and accelerate the 
country's technological development 
for a new era of prosperity. 

From Monica Pepe Altarelli 

UNIX at high energy 
physics Laboratories 

W ith more and more high 
energy physics Laborato
ries "downsizing" from 

large central proprietary mainframe 
computers towards distributed 
networks, usually involving UNIX 
operating systems, the need was 
expressed at the 1991 Computers in 
HEP (CHEP) Conference to create a 

group to consider the implications of 
this trend and perhaps work towards 
some common solutions to ease the 
transition for HEP users worldwide. 

UNIX was developed originally at 
the AT&T Bell Labs in the late 60s 
and from its early beginnings as an 
interesting tool in research labs, it 
has been developed into a general-
purpose operating system for a wide 
range of computers from desktops to 
mainframes and offered by a wide 
range of suppliers, especially 
workstation manufacturers. 

HEPiX was created at CHEP91 to 
group UNIX users and system 
administrators working in high energy 
physics Laboratories and cooperating 
academic institutes. After CHEP92, 
the group was structured along 
regional lines with a European and 
North American (USA plus Canada) 
chapters, with each chapter meeting 
approximately every six months. All 
meetings are open and anyone from 
any part of the HEP world is welcome 
to attend any meeting. 

The most recent meeting of the 
European group was in October 1993 
in Pisa and the minutes were pub
lished in the HEPiX newsgroup (see 
below) in December. The main 
theme which emerged was a general 
downsizing trend in many of the 
larger sites and its effect on HEP 
user groups and on the future direc
tions of computing support for HEP. 

A month later, the North American 
chapter met in SLAC (Stanford), and 
a report was published in January. 
Major topics at this meeting concen
trated on a new file system (AFS) 
which is starting to become popular 
at a number of sites, and the subject 
of "farming" - using clusters of UNIX 
workstations to provide high quality 
batch processing. 

The next events scheduled will 
include a meeting of worldwide 

HEPiX to follow the CHEP94 Confer
ence in San Francisco in April and a 
meeting of the European chapter in 
Paris some time in October. 

Between meetings, the group is 
active through electronic mail and 
Internet news. Other activities include 
a subgroup developing scripts to 
define a standard UNIX environment 
for use at HEP sites and another 
which produced a report comparing 
the different UNIX batch processing 
schemes used by HEP. 

The results of these and other 
activities are published in the news 
group (HEPNET.HEPIX) and stored 
on an archive server. An index of 
information published by HEPiX is 
available via the World Wide Web 
and much of this can be viewed or 
accessed via the Web directly. (An 
article on the World Wide Web will 
feature in a forthcoming issue.) 

There is no formal procedure to join 
HEPiX and all activities are publi
cized via the electronic mail list and 
the Usenet news group. Normally 
automatic procedures ensure the 
same information appears in both 
channels, so users may decide which 
channel they prefer. 

To subscribe to the mail list, send a 
message to hepix-
request@hepnet.hep.net (Internet) or 
hepnet::hepix-request (ES-DECnet) 
or hepix-request@hepnet (BITNET) 
where the first line of your message 
should be SUBSCRIBE. If you prefer 
to participate in the HEPIX discus
sion via netnews, subscribe to the 
newsgroup hepnet.hepix. 

For further information, contact Alan 
Silverman at CERN (e-mail 
Alan.Silverman©cern.ch) or Judy 
Nicholls at Fermilab 
(NICHOLLS@FNALV.FNAL.GOV). 

From Alan Silverman, HEPiX Euro
pean Coordinator 
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