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Eggshells demonstrate the 
onset of fragmentation 
A high-energy physicist contemplating 
fragmentation is likely to be thinking about 
quarks and gluons, but other things fragment 
too, as in the oft-cited example of eggshells. 
Now Ferenc Kun of the University of Debrecen 
and Falk Wittel and colleagues at the 
University of Stuttgart have considered how 
shell-shaped objects break into pieces. In a 
delightful paper they explain how they took 
ordinary eggs - both brown and white - made 
small holes in them, blew out the contents, 
and either catapulted them to the ground or 
filled them with hydrogen and blew them up. 

The team found that the size of the pieces 
followed a power law with an exponent of 

1.35 regardless of which way the eggshells 
are broken. This is much smaller than the 
known value of 2.5 obtained when solid 
objects break, but is in good agreement with 
computer models. All this means that one 
can make sensible estimates for how 
hollow objects break up. This finding has 
important applications for the current 
pressing problem of figuring out how debris 
in space is distributed, as well as in 
explosives engineering and perhaps even in 
understanding supemovae. 

Further reading 
F Wittel etal. 2004 Phys. Rev. Lett. 93 035504. 

The spin behind a 
transformer's hum 
Sometimes the title of a paper hides the fact 
that it contains some fascinating physics. 
Take for example the article: "Origin of 
higher order magnetic exchange: evidence 
for local dimer exchange striction in 
CsMn0.28Mg0.72Br3 probed by inelastic neutron 
scattering". If you dig deep enough in this one 
you'll find that it's about magnetostriction -
the contraction of materials in a magnetic 
field which, among other things, leads to the 
hum of transformers whose metal cores 
contract and expand as the current in their 

coils changes with time. 
Thierry Strassle and colleagues from ETH 

Zurich and the University of Bern have used 
neutron scattering to track down the effect at 
the microscopic level. They have found that it 
depends on the spin exchange interaction 
between pairs of manganese atoms (known 
as dimers), which tends to pull the magnetic 
moments together. These measurements on 
microscopic magnetostriction go beyond 
predictions of the traditional Heisenberg 
single exchange interaction model, although 
that still works well at macroscopic scales. 

Further reading 
T Strassle et al. 2004 Phys. Rev. Lett. 92 
257202. 

Synchronization may underlie migraines 
A typical physicist's approach to studying 
almost any system is to excite it in some way 
and see how it responds, and it seems this is 
paying off in the study of migraines. Sebino 
Stramaglia of the University of Bari and 
colleagues have flashed repeating visual 
patterns both at healthy people and at those 
suffering from migraines, and then looked at 
the electrical activity that their brains produced. 

By decomposing this activity into various 
frequencies, Stramaglia's team could look at 
the "alpha rhythms", which correspond to 8 to 

12.5 Hz and are associated with quiet 
alertness with closed eyes. The researchers 
found that in migraine sufferers these rhythms 
are much more synchronized across the brain 
than in healthy people. Of course the brain is a 
very complex system so it is still not clear what 
this means, but it does suggest that one might 
look for treatments that would interfere with 
this "hypersynchronization". 

Further reading 
LAngelini etal. 2004 Phys. Rev. Lett. 93 038103. 

The mysterious 
power of the long­
distance photon 

In a random laser, light scatters in the 
disordered material many times, keeping it 
trapped long enough for amplification and 
for laser light to emerge in random 
directions (Wiersma 2000). 

Random lasers, which are made without 
conventional cavities formed by mirrors, 
relying instead on repeated bouncing of light 
in a disordered medium, have always had 
some mysterious features. One of these is 
that despite their randomness they often 
exhibit sharp, narrow emission lines. Now 
Diederik Wiersma and his colleagues at the 
European Laboratory for Non-Linear 
Spectroscopy and the Italian National 
Institute for the Physics of Matter, in 
Florence, have realized why. 

The key insight is that some photons 
bounce around with very long path lengths, 
and while one might naively imagine that 
these rare long-distance runners would not 
be of much importance, this is far from the 
truth. A long path in an amplifying medium 
leads to a large gain, and this in turn means 
that these rare photons can be amplified by 
enormous amounts, picking up companions 
by stimulated emission at an incredible rate. 
So, in the end they play a role far larger than 
might have been expected. 

Further reading 
S Mujumdar etal. 2004 Phys. Rev. Lett. 93 
053903. 
D Wiersma 2000 Nature 406 132. 
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