
The new 2.3 ton cryogenic gravitational 
wave antenna of the Rome group at CERN, 
now being tested. 

(Photo CERN 25.10.1983) 

and 1980 showed that these events, 
corresponding to sub-microscopic 
mechanical vibrations in the antenna 
of the order of 2 x 1 0 - 1 5 m, tend to 
occur wi th a regular period of one 
half of the sidereal (astronomical) 
day — 718 minutes. 

It is exceedingly improbable that 
this result is due to a statistical quirk. 
Wi th gravitational waves ruled out, 
explanations favour earth move
ments which excite the antenna. But 

there is no explanation for the regu
larity of the signal. 

To check this initial result, a big 
(2300 kg) detector at CERN (see 
October 1982 issue, page 323) 
came into action. Unlike the Frascati 
antenna, this detector operates at 
room temperature. The results f rom 
2500 hours of measurement confirm 
the earlier findings. 

The characteristics of the t w o de
tectors are very different, and in ad

dition the CERN results are not 
changed if the orientation of the de
tector is turned through a right angle. 
Because of this intriguing result, new 
measurements are necessary. These 
are scheduled for the coming 
months. In addit ion, a new 2.3 ton 
cryogenic antenna is being tested at 
CERN. 

Whatever the explanation for this 
new effect, the search for gravita
tional waves continues undeterred. 

CERN/USSR 
Heavy neutrals 
Under the CERN/USSR agreement 
on collaboration in particle physics, 
an experiment at CERN and another 
at Serpukhov are looking for heavy 
neutral particles which decay into 
gamma rays. 

These studies complement the re
sults coming f rom experiments at 
electron-positron storage rings and 
provide new spectroscopy informa
tion in an area of great potential inter
est for particle physics. 

The experiment involves parallel 
studies at the 70 GeV Serpukhov 
proton synchrotron (sixth joint Ser
pukhov Institute for High Energy 
Physics/CERN experiment) and at 
the 450 GeV CERN SPS Super Pro
ton Synchrotron (NA12 experiment). 
The physicists come from Serpuk
hov, Brussels and Annecy. The cen
tral feature of each set-up is a large 
Cherenkov lead-glass hodoscope 
spectrometer which measures the 
momentum and direction of emerg
ing gamma rays. These instruments 
have earned the Russian acronym 
GAMS. 

One of the recent results f rom the 
sixth joint experiment at Serpukhov 
comes f rom the detailed analysis of 
38 GeV negative pion-proton colli
sions producing t w o neutral pions, 
decaying in turn into four gamma 
rays. 
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Top left the GAMS detector of the 
CERN/USSR experiment (NA 12) at the CERN 
SPS 450 GeV Super Proton Synchrotron. 
Its 4096 precision-built lead-glass cells 
pick up photons from the decay of heavy 
neutral particles produced in the target 
(bottom right). 

(Photo CERN 71.4.82) 

This has revealed a neutral meson 
carrying spin (intrinsic angular mom
entum) of six units, the highest inte
ger spin particle ever found, at a 
mass of 2510 MeV. It looks to be a 
higher angular momentum partner 
(Regge recurrence) of the spin 4 h-
meson and the spin 2 f-meson. 

Initial evidence for the spin six 
state came in the mass spectrum of 
the t w o neutral pions, and further 
angular momentum analysis showed 

that a spin six particle is required to 
produce the observed effects. 

Another analysis of the data f rom 
the same experiment concentrates 
on events producing pairs of eta 
mesons. This is of special interest in 
the search for exotic new states, 
such as 'gluonium' fglueballs') — 
particles containing only gluons and 
no quarks. 

Preliminary analysis of the mass 
distribution of the decay products 

coming f rom t w o etas showed 
something happening at around 
1350 MeV. Detailed analysis of the 
observed angular distributions 
showed that this was the f meson 
(spin 2) previously seen in a variety 
of interactions, however data on its 
decay into t w o etas had been scan
ty. 

Subsequent analysis also uncov
ered a signal at 1590 GeV, identified 
as a scalar (spin zero, positive parity) 
meson. This is not seen in the analy
sis of t w o neutral pions, and is also 
apparently reluctant to decay into 
t w o kaons. This quark-shy state 
joins a list of glueball candidates 
seen in other reactions. 

Further information on particle 
spectroscopy f rom the analysis of 
eta pairs will also come from the sis
ter NA12 experiment still taking data 
at the CERN SPS. 

DESY 
ARGUS drifts in 
The ARGUS detector at DESY's DO-
RIS-II electron-positron ring contin
ues to provide some good results on 
particle spectroscopy. The June is
sue (page 185) reported an example 
of the decay of an upsilon prime par
ticle through an intermediate b 
quark-antiquark bound state carry
ing one unit of angular momentum 
(P-state). In this event, one of the 
emitted photons was converted in 
the beam-pipe into an electron-posi
tron pair, and could thus be meas
ured very accurately. 

Since then, the ARGUS group has 
collected more than 70 such events, 
and a preliminary photon energy dis
tribution confirms the findings of the 
CUSB group at Cornell's CESR ring 
looking at P-state upsilons. As well 
as carrying one unit of angular mo
mentum, these states also have pa
rallel quark spins (triplet states). 
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