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ALMA tastes sugar around a Sun-like star

A team of astronomersusing the Atacama
LargeMillimetre/submillimetre Array
(ALMA) has identified sugar molecules in
the gassurrounding ayoung Sun-like star.
This is the first time that sugar has been
found in spacearound such astar and the

Bohr Institute, University of Copenhagen.
Theimportanceof thediscovery liesin
glycolaldehyde being one of theingredients
intheformation of ribonucleic acid (RNA)
—amacromolecule similar to DNA —which
isessential for lifeon Earth. Finding such
discovery suggeststhat the building blocks complex moleculesaround astar at distances
of lifeareavailable when planetsform. : similar to the distance between Uranusand
A longlist of moleculeshasalready been  Thispictureof theALMA antennaeonthe the Sun meansthat the building blocksof life

detected intheinterstellar medium. They Chajnantor Plateau, 5000 mabovesealevel, exist around new-born starsat thetime of

range from simple diatomic compounds wastaken afew daysbeforethestart of planet formation.

suchasO, or COto complex molecules, ALMA Early Science. (Imagecredit: ALMA Therearetwo openissueslinked to

including alcohol or evenfullerenes (ESO/NAOJNRAO)/WGarnier (ALMA).) the finding. First, how do these complex

(Cgo 0r “buckyballs’). Thesimpleform of moleculesform? Second, can they survive

sugar found by ALMA isglycolaldehyde, emission-linesin the spectrum of asource. planet formation? Random interactions

H,COHCHO, a molecule that was first The ALMA observatory — which saw “first of atoms floating in space would not

detected in 2000 in abig molecular cloud, light” ayear ago—offersthehigh sensitivity  be sufficient to explain the amount and

Sagittarius B2, near the centre of the Galaxy.  and spectral resolution needed for such complexity of moleculesthat have been

It hasnow been detectedinaplanet-forming  studies (CERN Courier November 2011 found there. Dust grainsarethought to bea

discaround IRAS 16293-2422, ayoung p13). The project isapartnership between favoured placewhere atoms could beionized

binary star of about the samemassasthe Europe, North Americaand East Asiain by cosmic raysand then combined with

Sun. Thestar islocated some400light-years  co-operation with the Republic of Chile. nearby atomsor moleculesby electrostatic

away intherelatively nearby Rho Ophiuchi  Led by the European Southern Observatory  attraction. If these space-born moleculesare

star-forming region. (ESO) onbehalf of Europe, itisthelargest tobeconsidered asthe seedsfor life, then
Finding moleculesin spacerequires astronomical project in existence. When ameansof protecting them from excessive

an extremely precise spectrometer inthe completedin 2013, ALMA will beagiant heat and theionizing ultraviolet radiation

microwaverange of the electromagnetic array of 66 antennaethat canbemovedin fromthe star during the chaotic process of

spectrum. Thevibration and rotation of different configurations with a maximum planet formation needsto be understood.

amoleculeisquantized and so can take extension of 16km. Located intheharsh What ismuch morecertain, isthat ALMA

only certain fixed values. As in atomic environment of the Chgjnantor plateauin iskeeping itspromisesand will bring new

de-excitation, thetransition from one northern Chile, at 5000 m above sealeve, cluestotheorigin of lifeon Earth and

vibrational or rotational level to another it benefits from a dry and thin high-altitude possibly elsewhere.

with lessenergy resultsintheemission atmosphere.

of aphoton of the corresponding energy. Theemission linescorresponding to o Furtherreading

Thisleadsto an excess of photonsat glycolaldehyde werediscovered by ateamof ~ JKJgrgensen etal. 2012 ApJLin press;

given energiesresulting in characteristic astronomersled by Jes Jargensen of theNiels  arXiv:1208.5498 [astro-ph.SR].
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Picture of the month

This postcard from Mars attests that NASA’s Curiosity rover
landed safely on the “Red Planet” and is ready to start
scientific exploration. Launched on 26 November 2011,
Curiosity landed on 6 August 2012, in the Gale crater near
Mount Sharp. The rover has the task of searching for signs

of martian life or at least of favourable conditions for the
development of life in the past. Curiosity is equipped with
hi-tech instruments to surpass the capabilities of Spiritand
Opportunity, two smaller rovers that have been exploring Mars
since January 2004. Despite being better equipped, it might
be difficult for Curiosity to surpass the longevity of Opportunity,
which is still in operation. This colour-enhanced image shows
the base of Mount Sharp, which is the rover’s eventual science
destination. The triangular mound in the centre of the image is
about 100 m high. (Image credit: NASA/JPL-Caltech/MSSS.)
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