ISSN 1880-0556

VOL. 07 NO.1 JANUARY 2010 www.nature.com/naturedigest




% 48] Nature Café
MROKBIRINF—RRE2 ~HRHTETIABAERE~]

NRYZRB

EFL—49—

Nature Café ¥#H(3
www.naturejpn.com/report_04

% 71: Y4 I ABGEES
@@@ Science Visualization Society of Ja:1

BRITISH
COUNCIL



nature P
DIGEST + B (CRBREALIE

volume 7 no.l January COVERIMAGE: NASA/ESA/STSCI/AURA

HIGHLIGHTS NEWS FEATURE

02 vol. 462 no.7271,7272,7273,7274 20 WHANRIFMT L. KR OIS

Alison Abbott

EDITORIAL

06 B FEBEZBIEBRLLD RESEARCH HIGHLIGHTS

07 Nature BIF) 140 FE%DZ T 24 TOF UMD EREESNTETIL
NATURE NEWS NEWS FEATURE

08 E{ETF DFITNE TRIEN ED 25 [EANELG2E ZHE LT

Jonah Lehrer

09 H. MEEFIERMD-T

SPECIAL REPORT
10 BEAVY— RIRZE

RESEARCH HIGHLIGHTS
28 JVEVEIRTFZ¥EIS

REFWEF 29 @?ﬁgﬁﬁ%ﬁi%)%% |/\/Z
NEWS NEWS & VIEWS
13 BEEY 1 BTEY / LEGETEDIRE) 30 HEEDERE LR DN FHF
Erika Check Hayden Paul B.Rainey
NEWS FEATURE 32 TtEDEKRRIIR
14 FRIATINIOYOA)LRICETS Matthew S. Tiscareno and Matthew M. Hedman

3 DDEKXFKRE

Brendan Maher, Declan Butler

#58c NATURE
34 Spinsuccessforsilicon

NEWS )AVIEETBEBFRAEY OHIEAD
19 REFEAZZIRITLIARINE AEh—4

—REFHOHFLVEH

Natasha Gilbert

. ©2010 NPGN Asia-Pacifi
www.nature.com/naturedigest - gﬁsagm;;ﬁu;ﬂz;ua;?f

Al n

THA 2 /HWE A ER. FiEl
L&/ =777 KT HEEF
fwEHAH - Bk

BR% 1 AEERT RREFEXTASEE 2-37 FRBELEIL BIFITA : chkfEE—
NPG XA Fxv— FIT - INST1vY Tel. 03-3267-8751 Fax.03-3267-8754 R MhIAE. hHES

© 2010 NPG Nature Asia-Pacific. All rights reserved

2010418148 T 162-0843 e - BTN FAEY R 24 VNV O



http://www.natureasiapacific.com/japan
http://www.nature.com/naturedigest 
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan

HIGHLIGHTS

NATURE DIGEST | VOL 7 | JANUARY 2010

FH v #8—2 & B IR ORSTE

Vol. 462 No. 7271
19 November 2009

DARWIN 200 %5
EREICHBEMZENE : [FRORIE] H5 150 FEROEDIRE
BIODIVERSITY IN CRISIS: Species 150 years on from The Origin
=« EF 200 AFEERLRIIZ3E0OMRE (F10(EF
20084 11 B20HB. #£2M@ (2009428 12H%)
DOEROCHZZSEDT T IF. EMEHRELEZDRED
BTEDOVWTTHD., J—ILT>oT71AF I ) E WER
[CHBBERETIEIHEIN. HNTIIENENLBREEEND
THEDKINPITH B, FESEERZERANFTIBEA L.
EBHMTHZ T 7V IHMBORERAICE-ST. TOER
BOEKBE—EICHRENTWD, 1997 £(C R Costanza
EENARECHBSINLRFETHRLI. EWMLERMEICD
WTEZDMEZETRIERRT —EXDOF AR, ®RED
RELCEELELLDANEZTCHY., TOEERREREED
1 ATdH 3 G Daily [FZEENTH S, Opinion ® 1 DTIF
P Sukhdev A\, IRIJEY —EZXANDITHOBREDEEZ. £
DRERWBEO—HELTEYSHRECEY R IRNZE T
BBZETHBALTWS, 2FFTE. ShIVRUTDT N
0L cFF3F—EELRFO—EH TDNA/N—TO—R] &
LTEHLNTWS, D Mishmar7z5(E. ZD/N—T—RAM
BORBGHERZRARDDICEATHSEN N, ZEREDRE
EZRCELG>TWVWRERLUT. T5LE2EMaLATVDS,
IRYN=TVRBORENB>TUVBH. W Turner. M
Oppenheimer, D Wilcove (3. BREERRVENZIREN
EDFSICRBEREEZHFR N TET 2N ZFHAL TS, R Smith
T5EF. EMEHREOBRERECE NGO PLZDRHAE L
DE. MTTOBERKENERETCHI I Lz@RALTVD, &
MEHRECDODVTOREDT -4ty NI, HEMENSE
5N3ED7. D Erwin (3. MBETEDODNTWVBRFEZIG
BAI22ET, COLET—9EETEDEVNBVNBLIEN
TEZDTRFBEONEEZTNS,

News Features pp.266—-277, Opinions pp.277-285 [IhER

DARWIN 200 4> 51 4% www.nature.com/darwin

DWNDIREFERONGB>Tz, CDHER

A gamma burst in space-time

RBACHZMERFBEOREL v R/N—2 N
GRB 090510 %, 7TILI - AV VRFH
EEBEICLH>THRRALERNS. 712 a
T4 DR EEROP LN TFRTHS
O—L>YARERERIITBHREHEON
oo CNE. BEEHFTORARED. EAR
BAENSHTE, XFIXRILF—(CLET
FA—([CR5EVnWSEDTHD, O—L>YR
EHEOWNZRIATDAFTERDDIE. K
FORENIRILF—(CL>TELLTVS
AEEMZARD LT, KFREDEEND
FADODINTH>TE. FHANTRRE
ENTCERELE A TN RETNNIE,
BIZ(E y #R/N—ZNOKEERD 8 VI
EUTERAITES3dTHS. GRB 090510
DRRINVICE, DBLEETIVIRD
125701 ORFRFT. O—LYAREHE

2

(F. BZEOEFHMEECL > THRENNK
FIRIWNF—EEBCIERTEZEND, EF
BHERICRLTWVS,

Letter p.331, N&V p.291 2§

{5 : EFDNA AFO—L

Human DNA methylomes

DNA D 5 BEEDIEE) EEVWRDAF
e b2 3 AT/ LICEHHZEIE
FNEVEDD, BRFREPHERED
MBREDRMCEELGREZRICIILE
VIRTAvIEMD 1 DTHB, SE.
I/ LCEVWT AFIUES RS> DT
JLIRETOHMRTEHE TAFO— L] Hl
TRELVSBBETHIO THEREI N,
B (3 b D R4 R e & R IR A HE S A
DEDT, NIV RUVTN—=L, ERNY
i, SLUEMOREHARFD DNA-5>

NOEMRBEEREBUDOETEEEIC. 58
SCEHINTWD, COREEHNS. b
2RBEOMBEICHFBIAFILE/NY -
DEERERNBASHCEY., ZEEEIREE
EMERET (IR Z B FRAMEENE
WTWBREEENREB I NG,

Article p.315, N&V p.296 £Ig

R - BB CHBRES
New readers start here
RNARUAZ—E 1 (Pol Il) &, BEEFI&
B35 EHRT. ERMRTIRTO
Avt>r¥v—RNAZE>TWVWB, 9>/
BHxzI1—RLTVWREGBFOEE (3. TFIB
EETEKRGLERFE & Pol T &(CXWURHEA
N3, Kostrewa 25 (3. L7 Pol II/
TFIB 86 DRERBEEZRELZ, 2D
BiEEREHEICETZHEMNET 41
FoT. BERABESMANRE->THLERTS
RNABEADBITZET. 6 BRENSD
EERBOMEENRBINT,

Article p.323, N&V p.292 81&

g BEea s>y
Graphene falls flat
J271v3 BiHLREREEEES. T
LONOZORICISATE 208NN BB
. EFHCHARIMTONTVS, V57T
VEAENCZXTT BRFI1ETOES
DRFRFERH. ZEBREECHODITAICL
HHFE->TWD, ERECH>TEHDIVIC
BOTWTERICUv 7L (TIRROEE)
N, 7271 THRAINIZECZRG
B, Oy TILTHBATESREERD
nT\ws, $el. J0YET7KREOMAF —
LH, BRI ST U EREERF U,
RERFEL>DVEETEYIH (ER)
D, RFLANNTHERGERALCIST71Y
EHBTETZOTHB, DFED. UvTILD
FEld. BmEY 77y ORENRF-TIE
BV ECRB, BHERMN"ONTZZLE
T, Uy TIUNIT 271> OYERFEYE
FHRECRETHEDRENEHZ DT,
Letter p.339 B8

© 2010 NPG Nature Asia-Pacific. All rights reserved



www.nhature.com/naturedigest

HIGHLIGHTS

naaire

Vol. 462 No. 7272
26 November 2009

BROER BN REORVA > FEKBIIEXEEICRA
CLASH OF CURRENTS: Salty Indian Ocean waters invading the
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STAYING ALIVE: Structural basis of ABA plant stress hormone
signalling
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GLUTAMATE RECEPTOR: Structure of the ion channel that keeps
neurons in touch
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Gene silencing predicted to improve drug manufacturing
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Spin success for silicon

NEMBLY - EF1IY - WELY - YUWIEY - 87 HYF
Published online 25 November 2009 | Nature | doi:10.1038/news.2009.1107

Replacing electron charge with electron spin paves the way for a new mode of computing.

Geoff Brumfiel

34

Low-power computer chips that don't rely on an electrical
current to handle data have just come a big step closer.

The key result, unveiled today in Nature', sounds deceptively simple:
scientists have injected electrons into silicon at room temperature
and set a majority of them spinning in the same direction.

But the experiment "is a real breakthrough", says Jaroslav
Fabian, a theoretical physicist at the University of Regensburg,
Germany. "Silicon is entering in a big way into spintronics."

Conventional electronics uses the electron's charge to move and
process information. Spintronics — or spin-transport electronics
— offers an alternative, relying on the electron's magnetism, or
spin, to encode information.

Charge can be stored and is easy to manipulate using electric
fields, properties that have enabled electrical engineers to develop
ever-smaller chips over the past four decades. "But there are now
increasing concerns that this progress may come to a halt," says
Ron Jansen, a physicist at the University of Twente in Enschede,
the Netherlands. As chips shrink they also become more complex
and operate at higher speeds, driving an exponential growth in the
amount of power needed to move electrons around them. Unless
an alternative can be found, Jansen says, electronic devices may
soon become too power-hungry to be practical.

Jansen and others believe that the answer may lie in spin. Rather
than moving charges around, spin-based devices would simply
have to flip the direction of an electron's internal bar magnet.

Single-layer success

The difficulty with spintronics is that although electron spins are
readily aligned in magnetic materials, they are less well-behaved
in the semiconductors used in the electronics industry. To build
a spintronic device, researchers must be able to move spin-
aligned electrons from magnetic to semiconductor materials

10.

1.

12.

without losing that alignment.

Previous experiments had managed the feat at ultra-cold
temperatures, or by using exotic semiconductors such as
gallium arsenide. But now Jansen and his colleagues have
successfully injected spin electrons en masse into everyday
silicon at room temperatures’.

The team began with a magnetic nickel-iron alloy used in the read
head of hard-disk drives, and an ordinary slab of silicon. Between
the two they sandwiched an ultra-thin layer of aluminium oxide,
roughly a nanometre thick. The aluminium oxide acts as an
insulator, but when a voltage is applied some electrons are able
to quantum-mechanically tunnel from the magnetic material
into the silicon. The aluminium-oxide interface allows some spin
directions to pass through more easily than others, creating a net
excess of spins pointing in the same direction.

The key to the team's success was the single layer of aluminium
oxide. Previous experiments had used two or more such layers,
which stifled the flow of spin-aligned electrons. A single, thin
coating between the magnetic material and the silicon allowed
the electrons to flow smoothly at room temperature.

The simplicity and reliability of the technique are likely to make
it a new standard in the field, says Shinji Yuasa, a researcher
at the National Institute of Advanced Industrial Science and
Technology in Tsukuba, Japan.

But there are still a few more steps before spintronics can come
to fruition, says Jansen. Crucially, researchers must develop
reliable ways to flip spins around once they are in silicon. Still,
"The building blocks are there," he says. "Now it's just a matter
of building something."

Reference
1. Dash, S. et al. Nature 462, 491-494 (2009).
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