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Researchers construct invisibility cloak for heat

Many kindsof cloaking deviceshave been
proposed —and even built —over the past
decade and now thereisanew one: acloak
that directs heat flow round an object.
Onemagjor approach to cloaking objects
from waves usestransformation opticsto
engineer amaterial that mimicsacurved
space around the object to be screened.
Robert Schittny of the Karlsruhe Institute
for Applied Physicsand colleagueshave
realized that the heat-conduction equation,
although it describesdiffusion rather than
waves, isform-invariant under general
curvilinear co-ordinatetransformations.
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Thisallowsasimilar trick to be performed.
Toimplement thisapproach, theteam

assembled copper ringsand bridgesinterlaid

Athermal invisibility cloak. Heat ispassed
aroundthecentral areafromtheleft tothe
right. Temperature characteristics (white
lines) remain parallel. (Imagecredit:

R Schittny/Karlsruhe Inst. of Technology.)

with plastic, creating aheat cloak such
that any object placed insidewould be
undetectable by aheat sensor —heat would
instead appear to passstraight throughiit.

o Furtherreading
RSchittny etal. 2013 Phys. Rev. Letts. 110 195901.

Bomb tests cast light on

brain regeneration

Just how much new growth of nervecells
occurs in human adults has been difficult
to estimate but now Jonas Frisén of the
Karolinskal nstitute and colleagues have
come up with aningenious method that
has allowed them to measure how many
nerve cellsarerenewed over the course of
adulthood. In other words, theresearchers
have worked out how to perform carbon-14
datingonbrain cells.

Between 1955 and 1963, thetesting of
nuclear bombsabove ground during the Cold
War boosted the concentration of carbon-14
inthe atmosphere. Peoplewho werealive
thentook up moreof it and incorporated
itintothe DNA of their cells—but this
radioactiveisotope decaysover time.

Using accel erator mass spectroscopy
to count carbon-14 atomsin DNA from
hippocampal nerve cellsfromthe autopsied
brainsof 55 peoplewho lived during that
time, theteam found that about 35% of the
nervecellsinthe hippocampushad been
renewed over the course of adulthood—a
result that would seemimpossibleto obtain
any other way.

o Further reading
K Spalding etal. 2013 Cell 1531219.

Antisoundproofing

Wallsare often erected to block sound

but SamH Leeof Yonsei University and
colleagueshaveinstead made onethat is
good at transmitting sound. Asan example,
they drilled 10-mm-diameter holesina
5-mm aluminium sheet —holesthat would be
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A tabletop accelerator

Gianluca Sarri of
Queen’s University

of Belfast and
colleagues have made
anovel accelerator

that produces

ultrarelativistic Thelaser set-up
positron beamsin short  could help to model
pulses (around 30fs)  jetsof high-speed
with small divergences electronssuchas
(around 3 mrad) and thisone emitted by
at high densities ablackholein
(10-10"cm-3) galaxy M87.

from a fully optical (Imagecredit:
set-up. The team NASA and the
used the HERCULES HubbleHeritage
laser system at the Team (STScl/
University of Michigan ~ AURA).)

to blast focused, 30fs

pulses of laser light at a wavelength of 0.8 um
and an energy of 0.8 J onto a supersonic jet of
helium doped with 2.5% nitrogen.

The result was a jet — similar to astrophysical
leptonic jets — containing electrons, positrons
and gamma rays, which could be separated
into three distinct beams by a magnetic field.
The Lorentz factors for the electrons and
positrons produced are between 200 and
300, which is similar to what is observed in
astrophysical situations. The system, which
apart from the laser is less than 1 m long, is
therefore potentially useful not only as a source
of particles but also for studying astrophysical
jetsinthe laboratory.

o Furtherreading
G Sarri etal. 2013 Phys. Rev. Letts. 110 255002.

too small toallow 1220 Hz sound wavesto
passthrough under normal circumstances.
Covering the holeswith tensioned plastic
film 10 um thick, they then made air vibrate
at 1200Hzintheholesasif it weremassess
so that almost 80% of 1220Hz sound passed
through. Moreover, inthe holes, thesound
intensity rose by afactor of 950. Even higher
sound concentrationsare possible (they
reached afactor of 5700), so apart from
making wallsthat pass soundsof agiven
frequency thiswork al so opensaway to
amplify sound.

o Furtherreading
JJ Park etal. 2013 Phys. Rev. Letts. 110 244302.

Hydrogen and dark energy

New measurements of cosmic hydrogen
gas have determined the expansion rate of
theuniversein anew timewindow. The
Baryon Oscil lation Spectroscopic Survey
(BOSS) used quasarsto “backlight”
intergalactic hydrogen and from the spectra
measured cosmic expansion at aredshift of
about z=2.3, when the universe was about
aquarter of itscurrent age of 13.8 billion
years.

This fills a gap between values of z of
around 1—wherenearby galaxiescan be
used —and z of around 1110, whereradiation
remaining from the Big Bang isseen. Apart
from confirming cosmic acceleration, this
also showsno sign that dark energy has
varied over thepast 10 billionyears.

o Furtherreading

NG Busca et al. 2013 Astronomy and Astrophysics
552 A96.

ASlosar etal.2013 JCAP 4026.
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SCADA System

SIMATIC WinCC Open Architecture scales to require- and Solaris. SIMATIC WinCC Open Architecture provides
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