
For a specialist meeting, the tradi
tional Vienna wirechamber confer
ence covers a large range of 
science and technology. Its roots 
are in particle physics - where 
many detectors using this technol
ogy have been developed - but ap
plications continue in other fields 
such as medicine, astrophysics and 
condensed matter studies. 

Medical applications were 
stressed in the introductory talk 
and in a special discussion session 
by detector wizard Georges Char-
pak (CERN), inventor of many of 
the basic wirechamber techniques. 

For some years good ideas have 
been emerging for wirechamber ap
plications in radiography, tomogra
phy and nuclear medicine, but none 
of them had been generally 
adopted. Now a possible break
through may have been made in 
the Soviet Union. L.I. Shekhtman of 
Novosibirsk described a clinical X-
ray scanner using a point source 
lined up wi th horizontal slits in 
front of and behind the patient, and 
an ingeniously designed wirecham
ber behind the second slit to pick 
up unscattered X-rays. Each 50-
mm sensewire points directly at 
the point source so there is no pa
rallax when X-rays convert at dif
ferent depths in the gas (xenon-
CO2) mixture. The device is scan
ned vertically over the patient, giv
ing a very modest radiation dose. 
Wire hits are converted by online 
computer into a projected image 
wi th good contrast and millimetre 
resolution. Three such units are al
ready in use in USSR hospitals, one 
of them in a Moscow gynaecology 
clinic where it is particularly useful 
in comparing the sizes of the un
born baby's head and the birth ca
nal. Ten more scanners are being 
built for other hospitals and plans 
are being drawn up for industrial 
manufacture. 

Other medical applications come 
from a growing class of detectors 
exploiting the conversion of ultra
violet photons to electrons in the 
gas of a multiwire or drift chamber. 
A number of groups use it in posi
tron-emission tomography (PET), 
where the characteristic back-to-
back gamma-rays from the annihila
tion of a stopped positron wi th an 
atomic electron leads to a precise 
picture of the radioactive tracer in a 
patient's body. 

One promising PET approach is 
to convert the gamma rays to ultra
violet scintillation in thin barium 
fluoride crystals mounted between 
multiwire proportional chambers 
containing the low ionization ener
gy gas TMAE. Electrons released in 
the gas by absorption of ultraviolet 
light are multiplied by the chamber 
to give a clear signal, and coinci
dent signals in chambers on either 
side of the patient give the line of 

Clinical cleanliness for the mirrors of the bar
rel Ring Imaging Cherenkov Counter (RICH) 
for the DELPHI detector being assembled for 
CERN's new LEP electron-positron collider. 
288 of these parabolic mirrors have been 
manufactured by Bofors, Sweden, following 
a method developed at CERN. They give ex
cellent reflectivity of 85 per cent in ultravio
let light and an angular resolution of about a 
mi Hi radian. RICH progress was covered at 
the recent Vienna Wirechamber Conference. 

(Photo CERN 126.2.89) 

the back-to-back gammas, again 
wi th millimetre precision. London's 
Royal Marsden Hospital has given 
Eddie Bateman of the UK Ruther
ford Appleton Laboratory a con
tract to build such a system, based 
on prototype work by a Delft 
group, reported in Vienna by R.W. 
Hollander. 

TMAE is used in a similar way to 
convert near-ultraviolet Cherenkov 
light into electrons in the ring-imag
ing Cherenkov counters (RICH) 
used in particle physics. Examples 
reported at Vienna included the im
pressive and elaborate devices be
ing built for experiments at big new 
electron-positron colliders. 

The 'CRID' for the SLD detector 
at Stanford's new SLC linear collid
er (reported by Greg Hallewell) and 
the RICH for the Delphi experiment 
at CERN's LEP collider (reported by 
Stefan Haider) both drift electrons 
for more than a metre on an array 
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of carefully shielded sensewires. 
The diameter of the ring of con
verted electrons, coming f rom a fo-
cussed ring of Cherenkov light, 
measures the velocity of the parti
cle passing through the radiator. If 
the particle momentum is known 
f rom curvature in a magnetic field, 
then its mass can be calculated and 
identification made. These are both 
elaborate and complicated detec
tors, full of new technology, but 
prototypes have given very encour
aging results. Delphi's RICH will be 
in action later this year when LEP 
begins operation. 

David Anderson (CERN and Fer-
milab) pioneered the use of thin 
condensed layers of liquid TMAE 
on chilled metal cathodes to con
vert ultraviolet photons. Vladimir 
Peskov at CERN has found other li
quids even more efficient as photo-
cathodes for vacuum ultraviolet 
photons. To underline how safe 
these liquids can be, he paused in 
his talk to take a swig from a bottle 
of ethyl ferrocene. 

Graham Beck reported on a ra
dial-wire drift chamber (see photo) 
being built at Liverpool for the H1 
detector at the HERA electron-pro
ton collider under construction at 
the German DESY Laboratory in 
Hamburg. This will both track for
ward-produced particles resulting 
f rom the collisions, and convert 
transition-radiation X-rays f rom 

Gail Hanson's group at Stanford is looking at 
the detectors needed to cope with the flood 
of particles produced at the next generation 
of proton colliders. While simulations of ty
pical 40 TeV (40,000 GeV) proton-proton 
collisions look daunting (top left), powerful 
track-finding algorithms clean up the picture, 
and close-ups show clear track segments 
(below). The simulation assumed a 'straw-
tube' chamber with each sensewire inside 
an aluminized mylar tube, making for a more 
rugged assembly. 

The 1104th wire is in! One of the radial-wire 
drift chambers being built at Liverpool for 
the HERA electron-proton collider under 
construction at the German DESY Laborato
ry in Hamburg. 
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layers of thin fibres in front of the 
chamber. Like the Novosibirsk clini
cal chamber, it is filled wi th a xe
non mixture to convert X-rays. 

Just as Cherenkov light can be 
used to identify particle masses up 
to a few tens of GeV, so transition 
radiation is used to identify highly 
energetic particles and to separate 
pions from electrons up to 
hundreds of GeV. The NA31 neu
tral kaon study at CERN (July/Au
gust 1988, page 7) has also just 
been fi t ted with a transition radi
ation detector (reported by Harry 
Nelson of CERN) to help reject 
background from the different de
cays of neutral kaons. 

Impressive were the results f rom 
the giant Time Projection Chambers 

(TPCs) and their derivatives in to
day's collider experiments, includ
ing those for the experiments being 
installed at CERN's new LEP collid
er. Despite detector diameters and 
lengths of several metres, LEP ex
periments are citing track preci
sions of 100 microns. 

The smaller pictorial drift cham
bers, called 'vertex chambers' be
cause they help extrapolate tracks 
back to the interaction vertex in
side the collider beampipe, are now 
achieving 20 micron resolution. To 
do this they use a 's low' gas such 
as dimethylether (DME). Unfortu
nately DME attacks many other
wise useful materials, but M. Jilaby 
of Florida took a close look at DME 
compatibil ity. 

Physicists grappling with the 
problems of the next generation of 
proton colliders were reassured by 
Gail Hanson of Stanford who has 
been looking into new kinds of 
central tracking devices. While the 
simulated raw data is frightening, 
track-finding algorithms quickly 
clean up the ptcture, and tracks 
soon begin to show up. Wi th phy
sicists pushing for bigger hadron 
colliders (such as LHC for the LEP 
tunnel at CERN and the proposed 
US Superconducting Supercollider, 
SSC), this work suggests that the 
detectors needed to extract the 
physics f rom these machines are 
no longer a dream. 

From David Miller 

25 years of CP mystery 
A quarter of a century ago, great 
physics was happening at Brook-
haven's Alternating Gradient 
Synchrotron (AGS). February 1964 
saw the discovery of the omega-
minus particle, confirming the un
derlying symmetry of the strongly 
interacting particles and opening 
the door to today's quark picture 
of particle constituents. Just a few 
months later came another major 
AGS discovery, eventually earning 
the Nobel Prize for James Cronin 
and Val Fitch in 1980. The t w o 
discoveries make an interesting 
physics counterpoint. 

The omega-minus and its impli
cations for the strong nuclear force 
can be packaged relatively easily 
for mass consumption (March is
sue, page 1), but the second 1964 

AGS milestone has to be handled 
more circumspectly. Its message 
for the weak nuclear force (beta 
decay) is no less important, but 25 
years down the line, the real phy
sics behind this subtle effect is still 
largely uncharted. 

In 1956, Tsung Dao Lee and 
Chen Ning Yang had suggested 
that the weak nuclear force might 
be very sensitive about the direc
tion in which things happen. This 
was soon confirmed by a series of 
precision measurements of beta 
decay, showing that if the parent 
nuclei are lined up, the electrons 
prefer to come off on one side 
rather than the other. 

This intrinsic 'handedness' also 
switches f rom particle to its anti-
particle counterpart, so that physi

cists searching for a good weak 
force invariant turned to 'CP' - a 
combined particle/antiparticle and 
left/r ight reversal. 

The strange world of the neutral 
kaon 

When physicists say the neutral 
kaon is a strange particle, as usual 
they are being very precise. It car
ries an extra quantum number -
strangeness - not found wi th ordi
nary nucleons but nevertheless ri
gidly conserved when the strong 
nuclear force is at work. However 
under the weak nuclear force the 
neutral kaon behaves strangely by 
anybody's standards. 
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