
shifter emitting in the green 
(around 500 nm) to profit from the 
relative high quantum efficiency of 
the silicon photodiode used (Ha-
mamatsu S1790). 

Work at the Rutherford Appleton 
Laboratory (UK) aims at developing 
a readout system for the end-caps 
of the electromagnetic calorimeter 
for the OPAL detector being built 
for the future LEP electron-positron 
collider at CERN (see November 
1984 issue, page 375). Lead glass 
instrumented with vacuum photo-
triodes (VPTs) has been operated 
in a test beam while subject to 
strong magnetic fields, achieving 
performance which can equal that 
obtained with conventional photo-
multipliers. 

To work efficiently, the VPT had 
to achieve gains of 10-20. The 
anode signal from the triode is 
small and a supplementary low-
noise, high-gain amplifier is re

quired. VPTs from three manufac
turers (Hamamatsu, EMI and Radio-
technique Compelec) were used 
in the tests. A similar project is 
afoot with the readout for the time-
of-flight scintillators and the lead 
glass electromagnetic calorimeter 
end-caps for the DELPHI experi
ment for LEP (see July/August 
1984 issue, page 227). 

The L3 experiment for LEP, 
where all the instrumentation is 
enclosed in a large magnetic 
'room', plans to use silicon pho-
todiodes coupled to low noise 
amplifiers to read out the 12000 
crystals of BGO (bismuth germa-

The MH64V hybrid circuit developed at 
Saclay has 64 sockets corresponding to 
the 64 parallel electronic input channels 
and 2 groups of 7 pins corresponding to 
the 2 series outputs and the operating 
signals of the 2 fully independent 
half-modules. Inserted into a suitable rig, 
it provides an example of a detector with 
integrated electronics. 

nate) scintillator used in the elec
tromagnetic calorimeter. 

Photodiode readout is also envis
aged for a new experiment at Cor
nell's CESR electron-positron col
lider as a remplacement for the 
original CLEO detector. 

Integrated-electronics 

More and more sophisticated mi
cro-electronics methods are con
tinually improving dimensional as
pects and electronic or logic func
tions while at the same time in
creasing the power dissipation or 
the resistance of circuits to ionizing 
radiation. 

The size of experimental equip
ment used for particle physics is 
ever increasing. For detectors, the 
ever greater precision in location 
demanded means that the number 
of sensor elements needed for one 
experiment is rising alarmingly. 

In an attempt to provide at least 
a partial solution to this type of 
problem, the Instrumental Methods 
Section of Saclay's Elementary 
Particle Physics Department is de
veloping a 25 x 25 x 6 mm hybrid 
electronic circuit combining 64 
electronic channels. Each channel 
amplifies, discriminates, shapes 
and delays the input signal before 
it is stored in a shift register by 
the action of a trigger. Internal 
logic makes readout possible from 
a given time and at the desired 
rate. 

Owing to its sensitivity, this mo
dule can be operated with the sig
nals from conventional proportional 
chambers. The registers are at 
present shifted at 25 MHz, which 
means that readout times are very 
short, even for fairly large detec
tors. Because of their low power 
consumption, modules can be cou
pled to cover areas covering sev-



Delegates to the 7th International 
Conference on Atomic Masses and 
Fundamental Constants held near Darmstadt 
enjoy a choral concert in the monastery of 
Eberbach. 

(Photo A. Zschau) 

eral square metres. 
The module, inserted in a suita

ble rig with its 64 spikes acting as 
anodes, has demonstrated its abil
ity to detect and locate photoelec-
trons released by ultra-violet radia
tion, thus providing an example of 
a self-contained, integrated-elec-
tronics detector (with electronic 
multiplication in the gases). 

If the module is judiciously used, 
its characteristics would seem to 
offer a wide range of applications 
in physics, data processing or else
where. 

Further information from G. Corn-
by, Service des Techniques Instru-
mentales, CEN-Saclay, 91191 
Gif-sur-Yvette Cedex, France. 

CONFERENCE 
What happened at 
AMCO 7? 

The 7th International Conference 
on Atomic Masses and Fundamen
tal Constants (AMCO-7), organized 
by the Gesellschaft fur Schwerionen-
forschung (GSI) and Technische 
Hochschule Darmstadt, was held 
in September at Seeheim, near 
Darmstadt. 150 participants from 
19 countries met to discuss the 
progress in the field of measuring 
and calculating atomic masses as 
well as in related fields. 

Generally speaking, the mass of 
an atom reflects besides the bulk 
contribution — the mass of the 
spherical droplet-nucleus made out 
of Z protons and N neutrons plus 
electronic effects — the influence 
of nuclear structure, as there are 
contributions to the mass from 
shell effects or from nonspherical 
shapes of nuclei. At AMCO-7, the
oretical models for describing 
masses and moments were re
viewed extensively, following the 

'traditional' lines of the Liquid Drop 
Model, the Shell Model and of Har-
tree-Fock calculations. A general 
comprehensive compilation of 
atomic mass predictions from var
ious model calculations was pro
posed at the conference, with 
P. Haustein acting as a coordinator. 
As a common data base the exper
imental masses of more than 2000 
nuclei can be used which have 
been critically compiled in a new 
mass table presented by A. Wap-
stra. 

The importance of shape de
grees of freedom was shown for 
nuclei around radium 222, which 
theory predicts to have an octupole 
pear-shape deformation (A. Sobic-
zewski). This deformation is seen 
in the level schemes of the nuclei 
and is inferred from charge radii 
of radium isotopes measured re
cently at CERN (K. Wendt). An 
additional binding energy of a few 
MeV is due to the appropriate de
gree of freedom. Large sausage-
shape deformations have been 
shown to increase the binding of 
the heaviest nuclei (K. H. Schmidt). 
An increase of fission barriers by 
a few MeV for the heavy elements 
(Z= 106-114) for neutron numbers 
around 162 is predicted and addi
tionally stabilizes heavy elements 
against spontaneous fission. The 
detection of the elements 107-109 
in recent years by alpha decay 

became possible, as these latter 
deformations increase the fission 
lifetime by orders of magnitude. 

High precision mass measure
ments corroborate the interesting 
finding of a mutual enhancement 
of neutron and proton shell clo
sures and other nuclear structure 
effects. 

As nearly all recent mass 
measurements deal with nuclei far 
from stability, the properties of 
these nuclei become more and 
more an important part of the 
AMCO programme. New exper
imental devices for on-line mass 
measurement have been presented 
(K. Sharma, A. Muller). 

Besides reviews on the status 
of neutrino mass measurements, 
new measurements of beta decay 
couplings were presented, includ
ing that of the relative level of par
ity violation in the decay of polar
ized neutrons with a precision bet
ter than one per cent (E. Klemt). 

Recently new radioactive decay 
modes have been discovered. New 
examples for proton-radioactivity 
out of the ground state have been 
presented (S. Hofmann, T. Faester-
mann). These measurements allow 
a precise location of the proton 
drip line and contribute to a mass 
determination at the limits of sta
bility. The decay of radium 223 
by emission of carbon 14 has been 
seen at Orsay as well as Oxford 




