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giform encephalopathies and that a modi
fied form of PrP is at least part of the 
infectious agent . If infectious prions are 
ultimately found in the brains of trans
genic mice carrying the 'Gerstmann
Straussler' mutation, I would consider the 
case for the 'protein only' prion hypothe
sis to be convincing beyond reasonable 
doubt , although a rearguard action will 
doubtless still be fought by its opponents, 

Uncomfortable as we may feel with the 
hypothesis, we should consider the com
ment made to Watson by his mentor: 
"when you have eliminated the imposs
ible , whatever remains , however improb
able, must be the truth . .. "". 0 
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GALACTIC STRUCTURE -----------------

When galaxies get together 
Peter J. Quinn 

Is there any evolutionary connection 
between the two basic types of galaxy that 
populate the Universe - the flattened 
disk-like spirals (including our own Milky 
Way) and the rounder (triaxial) ellip
ticals? New work by Schweizer et af. I 
would appear to add fuel to the argument 
that most elliptical galaxies are recent 
arrivals, born from the aftermath of 
galactic collisions and mergers. 

The notion that galaxies are not isolated 
'islands' , each containing hundrcds of 
billions of stars, but evolve through 
interactions with neighbouring systems, is 
not new. There are several pairs of 
galaxies in which the partners seem to be 
sufficiently close for tidal forces to have 
distorted their otherwise symmetrical 
forms. It was Alar and Juri Toomre who 
showed', in 1972, that features of interact
ing spirals, (tails and bridges of stars and 
gas) are the result of the gravitational, 
tidal forces, not the umbilical remains 
from their galactic birth. The work done in 
distorting the galactic disks occurs at the 
expense of the kinetic energy of galaxies 
as they orbit each other. The Toomres 
speculated (and more detailed computer 
simulationsJ verified) that the loss of orbit
al energy would lead to the complete mer
ger of the individual disks into a single pile 
of stars . These star piles , Alar Toomre 
later proposed', would be indistinguish
able from elliptical galaxies . 

Although Toomre could point to 
galaxies - some with a pair of identifiable 
but distorted disks , others showing signs 
oftidal distortion but only a single nucleus 
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and yet others resembling ellipticals at the 
core at least - which showed signs of 
evolving to ellipticals, this does not show 
that all ellipticals evolved this way. For 
that notion to be persuasive, one must first 
prove that galactic encounters are suffi
ciently common to be cosmologically sig
nificant. An early estimate' was that only 
one or two galaxies in every 10,000 would 
have merged this way, so far. But this is 
almost certainly an underestimate. The 
presence of large quantities of unseen 
matter in the outskirts of galaxies makes 
them perhaps ten times larger than their 
visible size and hence increases the cross
sectional area they present to one another 
by factors of a hundred. Also , many 
galaxies are in bound associations, so that 
their relative velocities are well below the 
escape speed, enhancing the probability 
of their merging. Together , these factors 
raise the probability of merging for condi
tions seen at the present epoch towards 10 
per cent. 

For cosmological theories (cold dark 
matter theory, for example) in which 
large-scale structures such as clusters of 
galaxies are built up from a cascade of 
mergers of smaller objects, one must 
assumc that largc galaxies in the past were 
assembled from smaller components, pre
sumably galaxies in their own right. So the 
past merger rate must have been larger 
than observations suggest for the present 
cpoch. 

So if mcrgers are not so rare, how many 
galaxies should we see merging at 
present? Model simulations indicate that 

• 

• 
Images of the interacting lenticular galaxy NGC474 showing ripples induced by its spiral 
companion NGC470 (seen in left panels). Increasing degrees of structure (shells, loops and so 
on) are visible as fainter details are brought out by imaging techniques. (From ref. n.) 
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NEWS AND VIEWS 

RESUME---------------_ 

Lattice work 
LATIlCE gauge theories developed to 
describe the symmetry-breaking 
transition that provided fundamental 
particles with masses - the Higgs 
mechanism - can be tested not only in 
high-cost, high-energy colliders but also 
using a beaker full of surfactant 
molecules in water. This suggestion, 
made by D.A. Huse and S. Leibler (Phys. 
Rev. Lett. 66,437-440; 1991). follows 
from an analogy between the lattice 
model they use to describe the 
organization of the amphiphiles into 
'sponge phases' and the simplest Higgs 
gauge theory. The analogy results from 
the existence of two types of sponge 
phase, in which the two sides of the 
bilayer membranes are equivalent and 
non-equivalent. The transition between 
the two phases involves spontaneous 
symmetry breaking, which turns out to be 
of the type predicted for the Higgs 
mechanism. 

Precocious puberty 
A REPORT by P.K. Manasco and colleagues 
in The New England Journal of Medicine 
(324,227-231; 1991) points to the 
biological abnormality underlying a rare 
sexual disorder peculiar to young males. 
Familial male precocious puberty is an 
autosomal dominant disorder marked by 
the onset of secondary sexual 
characteristics at around three years of 
age. The early puberty is independent of 
the gonadotropin hormones; but attempts 
to demonstrate the existence of 
a Iternative factors have not succeeded. 
Manasco et al. took plasma from boys 
unaffected and affected by the disorder 
and perfused it through the testicular 
artery of male monkeys . Plasma from 
affected boys produced much higher 
testosterone levels than did normal 
plasma, signifying that the disorder is 
caused by a circulating testis-stimulating 
factor. But the nature of the factor and 
the underlying defect remain unclear. 

Transparent currents 
SIGNAL-carrying currents are usually kept 
well separated in electronic circuits, to 
avoid 'crosstalk'. ButJ. Spector et al. now 
show (Appl. Phys. Lett. 58, 263-265; 
1991) that the currents I ikely to be used 
in future microchips are transparent to 
one another, so that the wires carrying 
them could intersect. The trick is to use 
ultrapure semiconductors at ultralow 
temperatures, so that electrons pass 
directly through the wire without 
scattering off its constitutent ions; 
conventional currents, in contrast , 
diffuse through the wires in an unsteady 
shuffle . In transistors , these ballistic 
electrons could be manipulated by 
electronic 'lenses' and 'prisms'. The trend 
nowadays is towards incorporating 
optical signalling into microcircuits as 
I ight beams can intersect without 
crosstalk. Spector et al. suggest their 
finding could reverse the trend. 
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