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and perfection, and the optimization of 
growth conditions.

With such unparalleled cleanliness, 
the ZnO heterostructures prepared by 
Tsukazaki and colleagues are not only in 
the running for exploring the fundamental 
physics of high mobility in more ionic 
electronic systems, but might soon become 
relevant to the same application that has 
been tantalizing architects of quantum 
computers and motivating FQHE growers 
to find ways of breaking the 100 million 
mobility barrier in GaAs-based 2DEGs. This 
involves the non-Abelian statistics predicted 
to accompany the unusual 5/2 FQHE 
state11. If non-Abelian statistics do indeed 
accompany the 5/2 state, it could be a route 
to a topological quantum computer with the 
same advantages for breaking codes as other 
quantum computing architectures being 

actively pursued, but much more amenable 
to lithography and scaling. This state, which 
so far has only been cleanly seen in the 
highest mobility GaAs 2DEGs, might be 
observable in ZnO 2DEGs with additional 
mobility improvements combined with 
cooling the electron gas to 10 mK or lower.

Nevertheless, the sudden worsening 
of the magnetotransport in the ZnO as its 
2DEG carrier density is lowered indicates 
that inhomogeneities in the sample are 
present, and these will need to be suppressed. 
Given the incredible rate of progress 
achieved by Tsukazaki and colleagues, ZnO 
could possibly go from its medicinal uses 
as calamine lotion to reduce itching, or that 
messy stuff you dreaded having rubbed on 
your nose as a kid to prevent sunburn, to 
being the pristine cornerstone of quantum 
computer technology. ❐
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It’s a commonplace observation in 
robotic engineering that some of the 
hardest tasks for robots are the ones we 
do without thinking: walking without 
falling over, say, or catching a ball. 
Even the simple feat of picking up 
objects, when considered as a problem 
in control systems engineering, 
becomes a formidable challenge. How 
should we position the fingers on 
approach, where should we grip the 
object, how much pressure should 
we apply? Answering these questions 
generally requires exquisite feedback 
between vision, motor control and 
tactile sensing, not to mention (in 
our case) a fair degree of intuition 
and training.

The ingenuity that has gone into 
solving these problems in robotics 
is exhilarating, as exemplified by the 
very recent reports in this journal of 
pressure-sensing ‘smart skin’1,2. But 
these solutions tend to be predicated 
on the assumption that a robotic hand 
will follow the human prototype in 
having several gripping fingers. The 
widespread use of this design in the 
animal world testifies to its virtues, 
but there’s no escaping the demands 
it makes on actuation, sensing 
and feedback.

Now Eric Brown of the University 
of Chicago and his co-workers have 
described a new design for a robotic 

gripper that dispenses altogether with 
these difficulties by replacing active 
control with passive adaptability. Their 
device has no fingers at all, but instead 
uses a soft mass that moulds itself to 
the shape of the object to be gripped3. 
The crucial aspect of the design is that, 
once configured in this way simply by 
pressing onto the object, the gripper 
undergoes a transition from soft to 
hard, becoming a rigid body encasing 
enough of the object to hold it with, in 
general, an appreciable force.

That is achieved by filling the 
body of the gripper — an elastic latex 
bag — with granular material, such as 
tiny glass spheres or, in one prototype, 
ground coffee. Rigidification of the 
conformable grainy mass is then 
induced by evacuating the air between 
the grains, causing slight compaction. 
This is sufficient to trigger a jamming 
transition: the grains enter a collective 
state of immobility, like that in a 
blocked funnel, which, as Brown’s 
co-author Heinrich Jaeger explains in 
another preprint4, is a non-equilibrium 
state directly analogous to a glass. 
Indeed, such a packing-induced 
transition between solidity and fluidity 
is familiar to anyone who has ever 
opened a vacuum-packed packet 
of coffee.

Once rigid, the gripper holds an 
object by a combination of three 

mechanisms: friction, suction caused 
by deformation of the jammed bag as 
it lifts, and geometrical ‘wrap-around’ 
interlocking. The resultant gripping 
force depends on the geometry of the 
object, but a whole variety of forms, 
from steel springs to raw eggs, can 
be securely held. What is more, the 
device works in the wet, and can grip 
several different objects at once while 
retaining their orientation. Much 
as in the case of walking robots5, 
it shows how smart use of passive 
control can greatly simplify the 
engineering problem. ❐
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