
ciently tightly that it is unlikely that they 
will be collisionally disrupted, the com­
ponent stars almost certainly will even­
tually merge into a single well-mixed 
star. Also, given that the timescale for 
such stellar coalescence is less than the 
blue-straggler lifetime (1-7X109 yr) it 
follows that many, if not all, of the other 
blue stragglers in NGC5466 may be 
coalesced binary systems. Indeed the 
populations of blue stragglers in both 
NGC5466 and NGC5053 are more cen­
trally concentrated than those of red 
giants of the same luminosity, which has 
been attributed to differences in their 
masses- on average 1.2 and 0.75 M0 , 
respectively. Pulsationally unstable blue 
stragglers in the 'Cepheid instability 
strip' (SX Phe stars) are also found to be 
relatively massive. 

Segregation 
In the case of 47 Tuc, the strong radial 
gradient in the number density of blue 
stragglers is further evidence of mass 
segregation, indicating that these stars 
too are more massive than the general 
population. In this sense they resemble 
those in NGC5466 and NGC5053. But 
were they formed by the same mechan­
ism? Because of the extremely high den­
sity of stars in the centre of 47 Tuc, it 
would be surprising if the blue stragglers 
identified by Paresce et al. were not 
formed as a result of stellar collisions. 
According to Hills and Day6

, about 
1,600 binaries should have formed in 47 
Tuc over its lifetime as a result of 
interactions between single main­
sequence stars. Such single-single colli­
sions would produce merged stars which 
would tend to have a smaller velocity 
dispersion than the background popula­
tion and so become centrally concen­
trated, as is observed with the blue 
stragglers. It has also been argued9 that 
any primordial binaries in the core of 47 
Tuc would have been broken up during 
the cluster's 15X109-yr history. 

On the other hand, less than one 
single-single collision is predicted to 
have occurred in the low-density clusters 
NGC5053 and NGC5466. For this 
reason, the blue stragglers in these low­
density clusters are more likely to be 
primordial binaries, or to have been 
formed as a result of binary-binary in­
teractions which should form new binar­
ies more efficiently than single-single 
collisions, regardless of the system 
density10

. The conclusion of Paresce et 
al. is that the blue stragglers in 47 Tuc 
probably formed through stellar colli­
sions "between single stars and binaries, 
or between two binaries", followed by 
coalescence and subsequent settling to 
the centre of the cluster. It remains to 
be seen which of single-single, single­
binary and binary-binary collisions is the 
dominant mechanism. 
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The recent discoveries1
•
2 of blue strag-1 

glers in the cores of the dense clusters 47 
Tuc and NGC6397 complement the dis­
coveries within the past decade of cata­
clysmic variables and millisecond pulsars 
(both of which are binary systems) and 
low-mass X-ray binaries in the cores of 
the highest-density globular clusters. 
Clearly the rich diversity of binary types 
that are present depends on the evolu­
tionary histories of the stars as well as 
the dynamical histories of the clusters, 
and as such all of these systems provide 
an invaluable record of the past activity 
of the parent cluster. 

It will be important to follow up the 
new results with further observations to 
establish the blue stragglers' physical 
characteristics, in particular identifying 
possible eclipsing binaries, SX Phe stars 
and spectroscopically peculiar stars 
among them, for comparison with their 
counterparts in the low-density globular 
clusters. In addition, more fields will 
have to be observed in 47 Tuc to deter­
mine whether the distribution of its blue 
stragglers is centrally peaked or falls off 
gradually. And of course, the cores of 
even-denser globular clusters, such as 
the relatively nearby systems M30 and 
M15, have yet to reveal their blue strag­
glers. 

Finally, a critical test of the mixing 
hypothesis was recently proposed11 for 
the blue stragglers in old open clusters. 
This test would be equally applicable to 
those in globular clusters. The isotope 
7Li is quickly destroyed at temperatures 
exceeding 2x106 K, a temperature easily 
achieved in stellar interiors. If the blue 
stragglers are 15Xl09-yr-old single stars 
of mass 1.2 Mo, whose lifetimes have 
been extended by mixing, lithium­
depleted material would have been 
brought up to the stellar surface. The 
detection of a strong neutral lithium line 
at a wavelength of 670.7 nm in the 
absorption spectra of blue stragglers 
would suggest that mixing is not at work. 
But the apparent faintness of even the 
brightest globular-cluster blue stragglers 
precludes that test being made yet. 0 

James M. Nemec is in the Department of 
Astronomy, University of British Columbia, 
Canada V6T 1Z4, Canada. 
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NEWS AND VIEWS 
DAEDALUS----------------

Eyes right! 
ABOUT half of us need spectacles. How 
absurd that evolution should produce an 
utter marvel like the human eye, and 
then set the focus wrongly, or get the lens 
distorted. Daedalus is now fighting back. 

He has been inspired by the 'adaptive 
optics' of modern telescopes, whose mir­
rors are constantly tweaked to correct the 
distortions of atmospheric turbulence. 
His novel adaptive spectacle lens is soft 
and flexible (like the eye lens itself), with 
surfaces made of the piezoelectric poly­
mer PVDF. Each surface is coated with 
a pattern of transparent tin-oxide elec­
trodes. By applying a suitable voltage 
distribution to the electrodes, the lens can 
be set to any focal length and formed into 
any optical figure: spherical, cylindrical, 
whatever. 

DREADCO's Mk I "Adaptaspecs" 
have a little battery-powered voltage 
generator on the frame, to define the 
form of the lenses. An optician testing 
your eyes doesn't need to prescribe new 
lenses, even if your vision has altered. He 
merely adjusts the voltage settings to 
their new optima. So one mass-produced 
pair of Adaptaspecs will fit anyone, and 
last a lifetime. 

Adaptaspecs Mk II are more cunning 
still. They conduct a sort of continuous 
eye test all the time. A smaU infrared 
diode or laser on the frame projects a 
known pattern onto the scene being 
viewed. Your eyes focus this along with 
the rest of the scene, and form an invisi­
ble infrared image on each retina. Now 
the retina can be examined through the 
pupil by an ophthalmoscope. So these 
Adaptaspecs peer into each pupil via a 
little angled mirror, transparent in the 
visible but bloomed to 'half-silvering' in 
the infrared. They filter the infrared 
image from visible light, and observe its 
shape and focus. Since the exact form of 
the projected pattern is already known, 
simple adaptive optimization can tweak 
the lenses to bring each infrared image to 
sharp and undistorted perfection. The 
visible image superimposed on it will be 
optimized as well. Not only are refractive 
errors perfectly and continuously cor­
rected: focusing is powerfully aided too. 
The wearer will find his marvellous new 
vision maintained even in extreme close­
up. Distant scenes, by returning no infra­
red, will invoke a stored or derived 
'infinity' setting. 

Adaptaspecs seem sure of a wide and 
grateful market. Daedalus even plans to 
make special models for cats, dogs, cows 
and other animals. Their eyes may be as 
bad as ours, but how to find out? If 
Adaptaspecs give them fresh vigour, con­
fidence, and interest in their surround­
ings, the answer will be clear to see. 

DAVID JONES 
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