
Physics monitor 

Left, cross-section profile of a non-imaging 
cone concentrator such as is used with 
Cherenkov counters, and right, a 
two-dimensional trough concentrator 
suitable for use as a solar energy collector. 

From Cherenkovs 
to solar energy 
Ever since the energy crisis of the 
mid-70s, the use of cheap solar ener
gy has boomed. In many countries, 
even wi th quite modest climates, ar
rays of flat-plate solar energy collec
tors are used for low temperature 
thermal applications. 

However the intensity which can 
be intercepted wi th a simple flat-
plate collector is of course limited by 
the maximum solar flux on the 
earth's surface, about a ki lowatt per 
square metre, even under favourable 
conditions. Even using subtle refine
ments, the temperature which can be 
attained with these systems is insuf
ficient to achieve significant in
creases in the efficiency of heat en
gines. 

To attain higher working tempera
tures and increased efficiencies, the 
collectors have to concentrate the 
incident solar energy into a much 
smaWer area. However prob\ems o1 
geometrical optics limit the efficien
cy of mirror systems which produce 
a reduced image of the sun. 

An alternative approach has 
emerged from work on coupling pho-
tomultipliers to Cherenkov counters 
and other extended light sources. 
Rather than producing an accurate 
image of the object, the main criteri
on wi th these optical concentrators 
is instead to bring the collected rays 
together on a minimal area of sensi
tive absorber. 

For Cherenkov counters, these 
non-imaging optical couplers are 
cones whose cross-sections take 
the form of tilted parabolic seg
ments. For solar energy applications, 
these cones have to be accurately 
positioned and guided to fo l low the 
sun. This is avoided wi th a (tilted) 
parabolic trough design. Wi th its 
long axis aligned East-West, such a 

collector can achieve moderate con
centration iup to a factor of ten) \w\th-
out fol lowing the sun, and can even 
maintain useful concentrations (fac
tor of two) maintaining a fixed posi
t ion all year. 

The basic tilted parabolic trough 
design has now been considerably 
refined. Non-evacuated collectors, 
where a high temperature is not the 
main objective, outperform the clas
sic flat-plate collector. For high per
formance, dewar-type vacuum con
tainers are used for the outside walls, 
wi th production models having high
ly integrated components. Such ver
sions have been introduced in the US 
and in Switzerland, while develop
ment work on non-imaging optics 
and its applications continues in uni
versity laboratories throughout the 
wor ld. 

(From information supplied by Ro
land Winston, Enrico Fermi Institute, 
University of Chicago) 

Synchrotron radiation 
in the Soviet Union 

Ingold Lindau, Associate Director of 
the Stanford Synchrotron Radiation 
Laboratory, was one of the t w o US 
participants at the National Synchro
tron Radiation Conference held in No
vosibirsk in July. The meeting was 
attended by 200 Soviet scientists 
and about a dozen international visi
tors. The working language was 
Russian, but simultaneous transla
t ion into English was available. Here 
is an update on the present situation 
on facilities for synchrotron radiation 
research in the USSR, culled f rom 
Prof. Lindau's excellent trip report. 

A t the Novosibirsk Institute of Nu
clear Physics itself, t w o electron 
storage rings are used intermittently 
for such research. The first is VEPP-
2 M which is a dedicated radiation 
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