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Limits to growth in leaves and trees

Taller treestend to have smaller leaves,
and Kaare Jensen of Harvard University
and Macig Zwieniecki of the University
of Californiain Davisthink that they have
worked out why. Thereason seemstolie
inthecirculatory system of trees. Glucose
ismadein leavesby photosynthesisand
despiteleaves speeding up theprocess, itis
possiblethat the stems, branchesand trunk
act asbottlenecks. At somepointitissimply
not worth growing larger leaves because the
effect becomes more pronounced thetaller
thetreeand thegreater these bottlenecks.
Of course, leaves cannot betoo small

either, and detailed cal cul ationsbased on
datafrom 1925 species—with leavesfrom
afew millimetresto morethan ametrelong
—then constrain the maximum height of a
treetobeabout 100m. Thetallest California
redwoodsreach about 116 m.

o Further reading
KH Jensen and M A Zwieniecki 2013 Phys. Rev. Letts.
110018104.

The Sequoiasempervivensof California are
among the tallest trees in the world. (Image
credit: Urasrl/dreamstime.com.)

A reason for wrinkles

Handsalways suffer fromwrinkling when
they stay inwater too long but it seemsthat

Crocodile heads and the
limits of genes

thereisagood reasonfor it. KyriacosKareklas  Withall of the recent successes of genetics,

and colleagues of Newcastle University have
found that while wrinkled fingers are no better
at handling dry objects, they do function
better with submerged objects.

Fingerscould completeatask involving
passing objectsfrom one bin of water to
another through abarrier withasmall hole
12% faster after soaking for 30 minutesin
water. Thisdoes makes some sense—after
all, itisonly handsand feet that wrinkle
when soaked.

o Further reading
K Kareklas et al. 2013 Biology Letters 920120999.

Planck scale on a tabletop

Asthe LHC reachesever higher energy,
the Planck scalestill seemsalong way

of f —but thereisreason for optimism.
Jacob Bekenstein of the Hebrew University
in Jerusalem has suggested atable-top
experiment, just within thereach of
present-day ultrahigh vacuum and
cryogenic technology.

Theideaisto couplea(quantum
mechanical) single photon to amacroscopic
pieceof dielectric material by havingit go
throughit, causing atiny trandation. No
permanent impulse hasto beimparted, with
thetrandationinferred from detection of the
photon and conservation of momentum. If
the photon getsthrough, then the material
must have moved by aPlanck length. If
space-timeisrough onthe Planck scalethen
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it hasbecome commonplaceto think

of biological patternsasarisingfrom
reaction-diffusion mechanismscontrolled
by genes. However, the crocodile has
something to add tothis.

Michael Milinkovitch of the University of
Genevaand colleagues studied the patternsof
crocodile-head scalesand found that they are
driven by physical processes. Ascrocodiles
grow, their keratinized skin cracksinrandom
ways, with no symmetry between oneside of
their head and the other —in contrast to what
happenswith the scales of snakes. So even
acrocodil€sgenomehasno say in how its
scaleswill turnout. They will bedistributed
by physicswith somerandomness, rather
than by informationin genes.

thisshould show up asachangeintheodds
that aphoton getsthrough. Amazingly, the
numberssuggest that thiscould work.

o Furtherreading
J D Bekenstein 2012 Phys. Rev. D86 124040.

Quantum dots from
earthworms

Quantum dots — fluorescent nanocrystals
—havearange of applicationsbut they are
not always easy to make. Now, Mark Green
of King'sCollege, London, and colleagues
have found an environmentally friendly
way of making biocompatible cadmium

Left: Head scales in most snakes are polygons
(two upper panels), which overlap when
reflected across the sagittal plane (bottom).
Right: Polygonal head scales in crocodiles
have a mainly random spatial distribution
with no correspondence between left and right.

o Furtherreading
M C Milinkovitch etal2013 Science33978.

telluride (CdTe) quantum dots. They spiked
the ground where earthworms (Lumricus
rubellus) lived with cadmium chloride
and sodiumtelluride. Eleven dayslater,
they were able to recover green fluorescent
CdTequantum dotsfrom thegutsof the
worms. Asabonus, the dots came out
coated with apassivating layer that makes
them water-soluble. In additiontobeinga
fabrication technique, understanding the
biology and biochemistry involved could
helpin heavy-metal remediation

o Furtherreading
SR Stiirzenbaum et al. 2012 Nature Nanotechnology
857.
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forms of energy for the planet that will probably be
available in the mid to long term.

It is a technology that offers the prospect of safe,
friendly op
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Large Hadron Collider - CERN

The mission of the most powerful particle accelerator in

the world is to uncover some of the mysteries that still

shroud the origin, creation and future of the universe,
reproducing in the laboratory conditions close to those

combined with excellent
fuel availability and procurement security.
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occurring during the Big Bang.

medicaldiagnosis, based on the physical principle of

An imaging technique used mainly in the field of
nuclearmagnetic resonance.

HIGH ENERGY
PHYSICS

Conventional and super-conducting magnets are
key comp ts in the particl I and
detectors thatallow us to study collisions andbetter
understand what matteris made of.

ITER (originally an acronym for the
International Thermonuclear Experimental
Reactor, now used in the Latin sense
of“itinerary”) is an international project

that will demonstrate the feasibility of a
nuclear fusion reactor able to reproduce the
physical phenomenon that occurs in stars

in controlled conditions, for the purposes of
generating clean energy in the future without

I
the collateral effects typical of current fission
m technology (waste, contamination risk).
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We have been working for more than fifty years in a field that brings together
high technology, research and industry. Our specialist engineers contribute to
international projects and develop new products, drawing on experience gained

working in high energy physics and thermonuclear fusion.

Building the world of tomorrow, today.
www.as-g.it

Simple.
Like a brilliant idea.

Simple and versatile,

the new MgB, superconducting wire
from Columbus creates a new era
in the field of superconductivity.
Are you ready?

4 Columbus

www.columbussuperconductors.com
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