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tions Sipanning 11 decades have given 
charge distributions, and hence proton 
density distributions which significantly 
disagree with some of the best theo
retical nuclear structure calculations. 
Measurements of electron scattering at 
high momentum transfer for non-zero 
spin nuclei give information on mag
netic sca.ttering which arises essentially 
from a single nucleon. Recent measure
ments of the radii of the orbits of 
these nucleons are again found to be 
in significant disagreement with 
theoretical calculations. It seems to 
be once again back to the computers 
for the nuclear structure theorists. 

Studies of exotic atoms in which an 
electron is replaced by a heavier par
ticle such as a muon, pion, kaon, sigma 
hyperon or antiproton are in progress 
at several laboratories. A collaboration 
of groups from the Universities of 
Birmingham and Surrey and the 
Rutherford Laboratory using the kaon 
beam from the Nimrod accelerator 
(now unhappily due to be closed down 
next June) repor,ted the first measure
ments of ·the effects of the strong 
nuclear interaction on .the line-shapes 
and energies of X rays from sigma
hy.peronic atoms. Much of the discus
sion in this field however was focused 
on attempts to observe X rays from 
p -,p atoms where the usual electron 
in the hydrogen atom has been re
placed by an antiproton. Teams work
ing at CERN and Brookhaven have so 
far failed to see any evidence for X 
rays corresponding to 2p-1S atomic 
trans~tions. However a second team 
composed of physicists from CERN, 
Daresbury, TRIUMF and the Univer
sity of Mainz also working at CERN 
claimed preliminary evidence for the 
observation of X rays leading to the 
2p state. Theor·etical calculations also 
presented at .the meeting now suggest 
that tlhe nuclear interaction in the 2,p 
state may be such as to prevent the 
observation of 2p-IS transitions. 

Although the evidence for X rays 
from the p -p system is still contro
versial one of the groups at CERN 
presented some very direct evidence 
for the observation of high energy I' 
rays from quasi-stationary bound states 
of the p -p system below threshold. 
Three narrow )'-ray lines were observed 
using a very l·arge Nal crystal for de
tection. The existence of states of this 
type was predicted several years ago by 
a group of Russain physicists and their 
discovery, together wi.tJh that of narrow 
resonance in p -p interactions at ener
gies just above threshold wiH give an 
added impe·tus to attempts at both 
CERN and at the Fermi National 
Accelerator Laboratory in the USA to 
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produce intense beams of low energy 
antiprotons for experiments of this 
type. 

From these brief glimpses of just a 
few of the topics covered at the con
ference it can be seen that the dis
cussions .ranged over a wide variety of 
subjects. At a time when the two dis
ciplines of high-energy (elementary 
particle) and nuclear (structure) phy
sics se·em to be growing even further 
apart the conference showed tJhat the 
two topics :have not entirely lost con
tact and that a very fruitful and pro
ductive liaison still exists. 0 

The truth about 
the lower crust 
from Peter J. Smith 

WHAT is the physical and mineral
ogical structure of the lower conti
nental crust? Several mooels have 
been proposed in the past, ranging 
from a fairly homogeneous layer of 
gabbro or basalt (based primarily on 
geophysical data) to a much more 
complex zone in which granulitic 
metamorphic rocks predominate 
(from geological evidence). Yet, local 
variations apart, both of these can
not be correct. Ultimately, all geo
chemical observations must be 
reconciled and integrated into a single 
consistent picture, which is what 
Smithson and Brown (Earth planet. 
sci. Lett. 35, 134; 1977) have now 
attempted to do. 

The 'simplest and most important 
conclusion' to be drawn from the 
new analysis is that the lower crust is 
certainly not homogeneous. Evidence 
for heterogeneity has been available 
for some time in the velocity varia
tions and anomalies revealed by seis
mic refraction studies. But what 
really clinches the matter, according 
to Smithson and Brown, is the exist
ence of numerous seismic reflectors 
in the lower crust. As they put it 
themselves: 'With no speculative 
interpretation at all, these reflections 
demonstrate the presence of 
numerous interfaces and a much 
more complicated lower crustal 
structure than has previously been 
supposed.' 

Indeed, things are more compli
cated than even the mere presence of 
reflectors would suggest, for indwi
dual reflectors usually lack continuity. 
Moreover, the lower crust must on 
average be 'distinctly less mafic (and 
less dense) than gabbro', partly 
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because most seismic velocities found 
there correspond to granulitic facies 
rocks from granitic to intermediate 
composition and partly because if the 
most mafic rock type to be expected 
there in general is gabbro, more fel
sic rocks must also be present in 
abundance to provide the contrasts 
giving rise to the reflections. 

What Smithson and Brown con
cluded from all this and more (for 
example, from direct observation of 
lower crustal sections now exposed) 
is that the lower crust can only be a 
complex series of metamorphic rocks 
interspersed with igneous bodies. 
Specifically, it probably comprises 
such rock types as granite gneiss, 
syenite gneiss, anorthosite, pyroxene 
granulite and amphibolite, all de
formed, interlayered with both sharp 
and gradational contacts, and 
intruded by granite and gabbro. In 
such a predominantly metamorphfc 
environment, isoclinal folding , abrupt 
changes in dip, distortion of layers, 
changes in layer thickness and igneous 
intrusion are only to be expected, 
offering an obvious explanation for 
the discontinuous reflectors observed. 

The age of innocence is over as far 
as the lower continental crust is con
cerned. As a few people have 
consistently maintained, the geo
physical simplicity has always been 
merely an illusion based on insuf
ficient data. Not that geophysical data 
will ever be sufficient. For as Smith
son and Brown point out, 'if the lower 
crust is metamorphic, not even high
resolution seismic reflection studies 
will ever reveal the detailed structure. 
Complex fold patterns ... are unlikely 
to be resolved by any geophysical 
method.' 0 

The nucleolus 
at Salmanca 
from E. G. Jordan and U. E. Loening 

The Fifth European Nucleolar 
Workshop of the European Cell Bio
logy Organisation (ECBO) was held 
at the University of Salamanca on 
27 June- I July 1977, and was organ
ised by Professor Gimenez-Martin 
and others from the Consejo 
Superior de Investigaciones Cienti
ficas (CSIC), Madrid . 

W. BERNHARD (Institute for Cancer 
Research, Villejuif) opened the work
shop with the hope that the many spec
ialities represented might be integrated, 
even if it was too early to speak of a 
synthesis, through a mutual respect 
and understanding between scientists. 
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