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Wounded plants communicate electrically

Mammalian nervous systems send electrical
signalsat speeds of about 100m/sand some
plants such as the Venus flytrap are known
to send electrical signalsthat propagate at
slower speedsof 3cm/stotrigger their leaf
movements. Other plantsmove moreslowly
and none have nervous systems. Nevertheless
they can send electrical signals, as Seyed
Mousavi of the University of Lausanneand
colleagueshaverecently discovered.
Usingthalecress (Arabidopsis thaliana)
plantswith electrodesthat aregroundedinthe
soil or connected totheleaves, theresearchers
found that when Egyptian cotton leaf worm
(Spodopterallittoralis) larvaewal ked on

theleavesthere
wereno changes
inelectrical
potential.
However, whenthelarvae started eating,
eectrical signalsappeared at the attack site
and propagated to other leaves at speedsof up
to9cm/s Whilethisissow compared with
mammalian responses, itissimilar tothe
speed of nerve-signal propagationin mussels.
Woundingin plantsisknownto send

When one leaf of Arabidopsisthalianacomes under attack, it
sends electrical signals to trigger defence mechanisms in the
others. (Image credit: Charles Andres /CC-BY-SA_3.0.)

out awave of reactive oxygen species.

By inhibiting this, theteam found that

two glutamate-receptor-like proteinsare
involved inthe production of theelectrical
wave. Thesearesimilar to glutamate
receptorsinanimal nervous systemsand the
findings suggest an early origin for parts of
mammalian nervous systems.

o Further reading
SARMousavi etal. 2013 Nature 500 422.

Soft actuator breakthrough

A long-standing problemishow to build soft
actuators—thingsthat could providethe sort
of motionthat isgenerated by muscles. Now,
Christoph Keplinger of Harvard University
and colleagues have developed aclass of
devicesbased onionic conductorsbased on
ionic hydrogel sthat stretch under an applied
electric field. These muscle-mimics are fully
transparent acrossthevisible spectrum and
can operateat frequenciesabove 10kHz. The
researchersdemonstrated thetechnol ogy by
making atransparent actuator providing large
area (up to 167%) strains and a transparent
speaker that produces sound acrossthefull
audiblerangeof frequencies.

o Furtherreading
CKeplinger etal. 2013 Science 341 984.

Near-infrared metatronic
nanocircuits

Lumped elementsin electrical systems

such asresistors, capacitorsandinductors
arehard toimagine at high frequenciesbut
Humeyra Caglayan and colleaguesat the
University of Pennsylvaniahave shown

that metamaterialsusing simple nanorod
geometry and transparent plasmonic
conducting oxidescan dothejob all of the
way up to near-infrared wavelengths. Earlier
approachesusing silicon nitride could not
reach the 1.55 um wavelength that isused by
most telecommunications optical fibres, a
problem that isnow overcomeusingindium
tin oxide. Changing the shape and spacing

Collisions in sandstorms

Computer s mulationsby MarcusCarneiro
of the SwissFederal I nstitute of Technology
inZurich and colleagues show that there
ismoreto sandstormsthan just “sand
blowing around”. Inasandstorm, thegrains
fly mostly close to the ground, but a few
—“saltons’ —arekicked upwardswhere
they areaccelerated by stronger winds.
Whenthey fall, they kick up new saltons.
Surprisingly, when thesimulationsincluded
mid-air collisionsbetween grains, rather
than diminishing, theamount of sandinthe
air could doublethrough collisionsbetween
lower g ected grainsor “leapers’. It turnsout
that the optimal coefficient of restitution for
the collision to maximize sand flux is about
0.7, similar to experimentally measured
values.

o Further reading
MYV Carneiro et al. 2013 Phys. Rev. Lett. 111
058001.

In a simulated sandstorm, a “salton”
(vellow) smashes into the dense particle
bed near the ground and ejects “leapers’
(red). The arrow indicates wind direction.
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of the nanorods, adding nickel chromium
to the tops of the rods or filling the inter-rod
gapswithlead sulphidecanall beusedto
tunethecircuits. Band-gap or band-pass
filters at almost optical frequencies can now
be conceived of and designed aselectrical
circuitry.

o Furtherreading
H Caglayan etal. 2013 Phys. Rev. Lett. 111 073904.

Nanoscale thermometry in
living cells

Taking temperaturesat nanoscaleshas
becomeeasier thanksto thework of G Kucsko
of Harvard University and colleagues. They
usetiny nanodiamondswith single-nitrogen
atomimpurities, creating anitrogen-vacancy
(NV) centreinwhichtwo neighbouring
carbon atomsarereplaced by anitrogen atom
and avacancy. Theground stateof theNV is
splitinto two energy levelsand thedifference
between them (inthemicrowaveregion) isa
sensitivefunction of temperaturebecauseit
dependson thermally induced latticestrains.
Temperaturedifferencesof 1L8mK canbe
measured onlength scalesof 200nm. By
putting gold nanoparticlesthat can be heated
by alaser and nanodiamondsintoasingle
human embryonic fibroblast they could also
demonstratetemperature-gradient control and
mapping at the subcel lular level. Thisopens
up new possibilitiesfor researchintowhat
goesoninsidecells.

o Furtherreading
G Kucsko 2013 Nature 500 54.
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SGX\“\ Multi-element X-ray detectors for beam-line
SENSORTECH applications

SGX Sensortech have a distinguished heritage in the
manufacture of Silicon Drift (SDD) and Si(Li) detectors.
Previously known as e2v scientific and Gresham Scientific,
SGX specialises in producing detectors from standard
designs through customised assemblies to complex multi-
element detectors. All detectors are designed to meet the
highest specifications, including the largest single active
area (100mm?2) available of its kind.

Applications include:

*Extended X-ray Absorption Fine Structure (EXAFS)
*X-ray Absorption Near Edge Structure (XANES)
*Total Reflection X-Ray Fluorescence (TXRF)
*Particle Induced X-Ray Emission (PIXE)

*Micro X-ray fluorescence (uXRF)

*X-Ray Fluorescence (XRF)

Features

Available in 1 to 13+ channels

Individual sensor areas 10mm? - 100mm?
Resolutions from 127 eV

Count rate >1 Mcps

Windows: Thin Polymer / Beryllium
Focused or planar sensor arrangements
Custom collimation

Application specific designs

High solid angle

Vacuum compatible (including UHV)

Slide options: manual / adapted for
translation tables

SGX Sensortech (MA) Ltd, Watery Lane, High Wycombe, Bucks, HP10 OAP, UK Tel: +44(0) 1628 533 060
www.sgxsensortech.com Email: sales.ma@sgxsensortech.com
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