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HIGHLIGHTS

Vol.447

L—Y—HDF /8

Nanocrystals for lasers

FGR S/ $EGIIRD TRFEFEAFE R
ED128. BRZEFESLALETES (R
TE5NEREARE UTHEETHY., Y1
J0ILY NOZY ZOHMEERER. Zh -
T Fv TRMPEFBERLELZEAD
IGANEZ NS, ZDKDBHEER TR
BERDDE. AFNEZRBCEBT /4
BRCAREE2EOMEF (RETH
EBFLIEFLON) HFHET DHEND Y.,
ZTDIOURERICRAN DS Z &2, ER
(. JEIBEHE S BH1ICHEFHEEIFR
LTHERLTULES, CoBEENSE. £
BEFEEMBTTCEREREZEE. B
FEEANBVICHBEINE LD (CEEN
e/ @RV TRREIN. TDRR.
H—pmiEF CE DK AEFB/H IR
V. L—Y—HRTOERNGHEMHE
LT/ fERIImO THEECE>TEL,
24 May 2007 Vol.447 / Issue 7143

Article p.441, N&V p.385 &g

MiEHIRETOI 2 —LT v 7

Limbering up

RSN (FEEEHBIY) DIMEIE. 2D
DRENECDOBRETHICERLIZESR
DFHTHB E—HRHNICEZSNTWVS,
SB. TE&hA) ELWbhaATF3
7t X (Polyodon spathula) D UNDIHE
[CHBTBHOXEBERFHRIROME T, ME
EOINE D EEZEZ SN TELERT
DOFRBEFED/ING —>H ZDREHE
FERBEOUNTEH#SNS ZENHSH
[CHEofee ANZFaoFA(d, 2425000
FFEULFIOBICE< £R UTZIEERIED
—BHOHELBVWETEIDIDTHDE, 5
EIOAR (. EREREDRFHMO—IHNTA
TORBRICHBLLCRBENBTEDTH
D, E72714v>10DL305EREBT
FHERDBETEONTLE > LER
LTW3, INSDRERE. REHN ST
A DBEIEDOBITIEREZ R T Tiktaalik D
L0 EFERRINALEREBEOMARE
REE—HT 3,

24 May 2007 Vol.447 / Issue 7143

Letter p.473 28R

AREFEtEE, IS

Clocking on

HOR. MAEE. OEERE &V > e EEN
INTA—=S—(F. BIBERETD 24 B EHD
DX LCHE> TRBMICET 5, AHHE
ROBFSTOB S (DEHNT B A FINE

THh > TWEh o feh YO REESTE
EBT, RBEROEBEHHEFPGC1 o
NEZLBRAFTH DI ENBESMNCTE>
fzo PGC-1 =B 2IEVWI IR TS, JEEN,
R, KBERELZEORA) XLICEED
#5NB, PGC-1ahF—77 U AZHE
HWOROR 773 —ZzRAKEHET B &
[C&Y. BEhEETFORRZHAMITZ L0
SDOHZEDHEHTH 3.

24 May 2007 Vol.447 / Issue 7143

Letter p.477, N&V p.386 &R

B DFEEERR

Windy lagoon

STRAEER C KB N\ T—> DR SR
MRITBFESZEDT, ZDEOHIC N
Dor—>DEBEXRT 2 ERETVET
[CK <IN TV, JDonnelly &)
Woodruff (&, DI RFEFEREBICH
(F2N\)r—>0EEORABICHIZ S8
REBET B L(CLY,. ZOBBEZ TR
Lize 7TILNUIDOEITZBRES T2
BONDT—V (CHESEAME. COED
BB CHVERYEZBIRCEL TV,
T 2T BERD SEENS NSRS O T D
B 5000 F /B (CER L esWh N r—>
DEEXEBEITZZHCHAVGNE, D
LRF. TIZ——aBLUBRET7IUAH
5 DFEMECER & RS THEEUEAFL,
DZENS, TIZ—=3 /EARSHOE
EBLUVBT7VHDEYR—> DBEE
fbD\ EXRFFEFHDIRN/N T—> D
HEEXILT 5 DA CEERREZRIZL
TEENTREBEINS,

24 May 2007 Vol.447 / Issue 7143

Letter p.465 &

BB T : MiREEZRAES A/
FOLLOW THE CURVE: The forces that

shape cell membranes

MRS 5 T TEEV, MR
D RROP—OBEBEF. TV RYA h—
2, NBEFERL. AN\ ERRIEE.
RIOEE L ESCE
RLUTW3, FEE TAat
LIed >Ny BHER nd
DEMZERELIZY.,
HBWV (BT
Huz) LT B
HELEZHEEL TV
%, =2l Coft
BEERT B (CEV
<OHDY VNV EIHGRL TEI < LEH
HBZH. SV ERNGIERNREECEL

TWBEEZOND, T ELUFING. ¥
BY P MRRE. BREYFRED
NET. EASNZEEINR. Tah5
BEOHEZE L > THERINDZY >
INTBERDEIAICDVTOMEITHNT
e, ULh L. BoERELICL > THR
INB3Y NV EBOEROMEER. =N
NEIAEODFRABOHI T ZERBEL >
fzo B, AvEa—49—>Ial—>3
VICL ROMEZ((CL > THESTN
BEBEANENCSIATHY ., @HhTO
NZAKNTHY 5B ENHSMCTNTL
%, COFRIE. ROBEE=ZERITIZD
[C+nTH 3.

24 May 2007 Vol.447 / Issue 7143

Letter p.461, N&V p.387 2R

HHAE(CRRR - SHHEEN BBAICHD -
w3

Sum hope: catch them young

—MRIC. FELRBEEIEEHAHEZE SHI
(Z. SEHEZT Y — LU THLKLEN DD
EEZLGNTVWS, LNMLSEL 5mDF
ELENREVZERRT, REFELERS
(3. StROAEZE SRNG5St HEDOM
HrztoTwdZehbmolc, BHLZ
OIMPEERDBIZFTIVDOTHNIE,
RERHICDOVTDESHABIME DR E
ZRLIENTEBZDTHB. COAR
[F. FEBRBICHRERENDBERCHEDS
CEEASMCLIEEDT, FEETZED
HEZBRNEZBOBODAEERE
LTWa,

31 May 2007 Vol.447 / Issue 7144

Letter p.589 &g

KOBBEEDIL

A hint of watery planets

RERE. EEAERETCEVEDREEIIC
EOEINLEEY EAZXDOMBEOHR TR
N3, Ih5DOMBOHIKEIREF AR
B3, SEW (CIRVAEERHE(CH Y. RARK
Oty FERFOFHERRENE DANRE
gL IFBM(ChEV, SB. Ty o TFH
SHCRBLULEHLLWEEZ R >T. &VE
MWC 480H'5 1 R3ZEML (KB - tiERREIER
) DI OMBIE(C, KERERFIRKFRE
BUAINEA TN, COKERIS. &
ZoKBHITBKREDAETTELED
EEZ SN, MIRBREL RO (CKDRT
BT DOREZRIZLTWBRIREND H B,
31 May 2007 Vol.447 / Issue 7144

Letter p.562, N&V p.535 &
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HIGHLIGHTS

# [SES) EFHZSERLET,

TVF L =HAT B

Prion recognition

TVAVIVNNEDIVHRA—= IV E
BlE. TILYNA T —RD L D e
EEDRRTH BT TEL, BRIFEHEWL
AREICHEH>TREDID>EEMY D, 4
VINVEICLBEEEEICEND D> TV
%, YNV EBOEBFRE. TORR
BCBIVARA=a TN T)F %
EVHRT DN CNSEREROEYYIE
PFHFATHRITZDEIBMOTTITMNL
W, TNICHKDHBAZEE LT, PTessier
& SLlindquist (. B&® Sup35 7 F
AN BEORMNICEDWTHERLTE

FHEEET : REFIRIREOZM v F
ZANS LS

YOUNGER FOR LONGER: How dietary
restriction throws the longevity switch
BLWAOU—HIBRE. Y IREEDEY
THELERT DN BEZEL HBRE
NrEREL I FRZLERT 2EEH#CDON
TlEFhhoTWiEh Tz, SEDWVIC, Al
IR TLLEDLNZER (C elegans)
T, AOV—RFIREFHIER EDFEDN
BEEAN2DDRXICLWEASMNCETN
fz. N Bishop & L
Guarente (. #R &
DHBEIICEETS

nature

HROBEANEZ D EVD. EhOLtEH
[CDVWTOEEZREICRET 2MRERZ.
2 DOMRTIL—THEREL TWB, Nijnik
12513, FFEERIGIESHIE(C L2 DNA
BEND EFLEBHELE>T, invivoD4E
RS T TR (C DNABIENER L.
BREINE D & AT MEVR<ENT
LES>Z &z Uz, &TRossift
Sl 7/ LRICENTNELG S RKEOD
H23BRDKMHT T, MEwCH->TH
HHRMERENVEIR T B C e R E LT,

7 June 2007 Vol.447 / Issue 7145

Article p.686, Letter p.725 28

100%B2 3 7UAYARTF REREARL | ASIZa—0>0RE [REre BEORHNING &
HESERTLAERAVT, 7UF 88 | BFSKN-1ARE [ Back-yard birds downed
HEOHBICHHDBIERIEFOT v EY | BIC&UEM S, HFAUNTTLEBICH SN2 BEO—
JEfTo>T. TORR. TELHABL | INHREEEES HLOTFHT R, IXVII, LIVIS,
(F. REFBER (S cerevisige) D TVA> | BT FHILE KM AIIVHTARBEDRE. DI

FYINVBETIEIIBEBDTI /BHNS 39
FHCEZHRVEEIC. h>T9E (C
albicans) @ 7UA>H NI ETIFWL
DHDHAEEHCFET DI EDDA >
fzo BEROYVINVENE>TWSRIET
DAYEIOYVRA—=> 3 %, BCZHE
ETBTIOANRBIOVKAA—T I VAT
WESEB(CE. INSO#BIRFZITH
NTH3, FIZEUEIIRFH. £EDT
DA ROERERE L. EYER DS
fEEEZE> T3,

31 May 2007 Vol.447 / Issue 7144

Article p.556, N&V p.541 &

BEEERT

Superconductivity pair
BEBEEDREBFICOVTIE. 20FEMUE
[ChTz> TEFMIICHEIMfTONZICED
hMhod, WERICRHILTWLWRERY, &
BEED2fR0OmX T, FBACHTIZER
TAREREHNRESINTULS, Doiron-
Leyraud7z 513, SRBEEARTT TILI
m (BEOHATMZLZLEINDG) &E
RUECEERELTVS, Gomesfcb
3. SERBEEROHRTLEEZER S 0E
TREFIXILF—ZIRINLOFY v T
MNEFRT) T ERBRENBZDMNEDH
EWVWSEFOZB(CINWEA. BENDH S
ZERRBWVWEZLTWS, ING6DRER?2
DOERICE > T, HEZZHT—5 H\T
(FThzenfe., ki, ERARHNBEIRE A
AZZALICH LTINS DIERDE DR
EHOMCTEZETH D,

31 May 2007 Vol.447 / Issue 7144

Letters pp.565, 569, N&V p.537 28

HMfcHET & EH

SMCUTz. COEBELS. RDBRDE
5EnM#EZ51n%, Panowskifz5(d, BEES
EREDDH DM TR SN BEE
EFTdHh 3 PHA-4 DSERTTES. BEHHIR
[CLBEMLERICAAIRNTH D ETRE
LT\, PHA-4 [ZIHFLIED Foxa i B A
FICRBLILTHY. Foxa IMFIETRAEIC
HEEEZ. MEROJILATY EJILO—
ZADEZFHLTWD, ZDOLDEEED
BoMCE>Tzc&T. A0 —HIRDO
Rz BRI 2 DORAENRRFIND,

31 May 2007 Vol.447 / Issue 7144

Articles pp.545, 550, N&V p.536 28

AT hY ) LOEEEERT

Medaka genome

A4 1 (Oryzias latipes) (FEHATIF—MRER
ETREONTS LALLM RATE. FE
BREDECEMZOERETIVEMICE
2o TWB, Sl BAROARERI Y —
ST LICES T AFHDYT / LIEREHIH
fEFR SN, MiTS N, BHEESMOED L
DECHERZRBAT Z72H0HLVET
IWRTHZ>0 )y RO OFE &S
C3ETZ71 v afWEATHITEEZET
BN, ZDIeh. AT HDT ) LIBEEHH
5 (IEHBIO AREDT / LERIZDWVT
DEBLGFEININMGENE EEZSNS,
7 June 2007 Vol.447 / Issue 7145

Letter p.714 218

il E (L

Stem cells and ageing
DNABGEED XD = [CHEBDIER1E

IWIAMINZDRERRENRET:BZE 30 FER
KIBISAD LTz, KETRYNCAKRITHNR
sExnenld. 1999FEn a2 —3—om
ThW., BPZELIMINRICBRELIEZED
BZVEWABALEIEO THDEEZS
nNTWs, FIERAD SREEEREFCRIT 55T
FERHARICLY.. BEROBEDETFERLY
B2 EREL EERBEDOREEAD
HECOVWTHIEELIER (0K
FElEEbholc, TOMREICLY. 1D
DERAREEDEROEFEEY (A <K
BHREERSZ 53 ENEISIN. B
HEYOTENERZEFSATVD I E
MEBEE ST,

7 June 2007 Vol.447 / Issue 7145

Letter p.710, N&V p.652 &

7 ) LOBRAIEE
Spreading the genomic net
ENT/LTES[CHLDY—A—HRWL
rEnfcLlcL). e hORERICEAST
BEMETFZE. HEMUDYT / AN TERFEE
HERVIANTEDN G TERLHES L
S(CoTz, O ULEMEDRADOHRRE
LT, DIIALNS AN -7—X3> hO—
NV =T LG 7TTEEO—MRHER
RERZRICDOVWTO, #1175 7000 A%z
REU 7/ LEEICHIZ 28 THE
ROEREBTCDOVWTREL TS, 20D
B, BRICEAESN TV CERFEZ
U, ZLDSETHSNTVWEMN ST
FRERZMEEFICET RN =17
#mLTna,
7 June 2007 Vol.447 / Issue 7145
Article p.661, N&V p.645 &8
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HIGHLIGHTS

EAEAEILT S NMR

NMR up to speed
WSS (NMR) (3. TR(CIHREM(C
BAEPEROESECEREZRD LODRE
BAOTNREOEGVWFEDTIDTHS. L
MU NMR [CEAER[CREDIFE (TR
EWVWDSKERRRABY ., ZDIehBDHT
NEVERHZEEAEV, ZZTEIGBLE
DH. TMACSK I7bEYTyrAIA
JVEER WS CH D, INniF. 5FE
BEZzAVWT/O—7/L 2 DEGEEE
NMR I F )L DIERZEZERT 5, DOF
Y. ZHICEY. NMREEH D)L EER%E
—REICHEFECERTEEI T2 2 &N B
&Y NMRAIENSRKETITAS LD (C
Bofze TOAEICEY. BHEMERDER
HBONTVERNS DT HILIEEE 1HT
EIESNZDT, FICHRIL—Ty At
ITCEYEZAINICRII D EBFINS,
7 June 2007 Vol.447 / Issue 7145

Letter p.694, N&V p.646 &

I0—ZV T (CHRT-13ER8R  SHEMICEH3
B70U5374

A NEW TAKE ON CLONING:

The reprogramming potential of fertilized
zygotes
IO—Z2I7RHTOT > EMFIH S DR
N SHES DX TIES NI, 1980
FERVE CITONERI OIS BERR
k. B0 O— 27w ER RS
DPFRIC(F. B R U ToR 2RI
AR E BB LR TEB SRV, &R
KEZABNTE, SEEGIBE. ¥V
Z k& AV o —E
DERICEY. ¥
BOEASFICEHRY
Ov23I>7 & EH
HdZEERLTW
%, COFMRIE #%
OB J7O0v73IvY
EoO—CEMDE
MEREECDOVT
BEZRIELDERIZSRE, COBRIS
Fle. MEBBE TR > TERAEINLR
HEED, BECEDOE & MELEER
RizfEBOCBELIELYEIY Mkl
BBAREEETREL TV,

7 June 2007 Vol.447 / Issue 7145

Article p.679, N&V p.649 &8

nature

ANEWTAKE -=
ONCLONING

BHERROTTEE

Dry run for a supernova

20044108, RMUGC 4904 (CBAB W

AR LTI (—HBHICHIET S
FK) NERSINEA cOhZodT>
NIBFEH EBONDIFEAIRE TS
Mofc. ZTOHBROMERT, T HETORE
TEFRA 2Tz EDTRBRINITZEDD, F
RH5IFE2FRIC. RFQERELIL
Te&L>TH3, 8BHFHZESN 2006jc DKEX
LOAMIEE 2004 FEDARAENZ VDT
YRODZENEUHTEWRILE T2, 2D
SIHRZEDEAIFAINIZDIF. 716HT
THh3, FEEED 1 DE RO ST
VA RRCEEREXWVWDDHBMMD T
BROKEEE. V47 A ITEDE
HIZSTZEVWDIEDE, HBVIFZDFHIE.
BHZ2WEEENEZSTEERT. ZOE
HKEN 2004 F(CIBFEL. ZD2FRICH
BEOIAIT - SAIENEXRL THBFE
SN 2006jc[C>TzEEEZBNS,

14 June 2007 Vol.447 / Issue 7146

Letter p.829 &

EXLGSHREE

Big for its age
ABEEBETIINELGEDFERRDEICE
WEWSHERAHSND D CDHER (Y
55T, EXBOICRBACL LTV SR
BARDH STz, MEROZOEEEF. F
HOAEYJILEAX THERLEH (B&
Z 7000 A g1 OMEBENSE DA
Gigantoraptor ©. < 5FLEEDRLEITHL
EREBACT7NMLESTRIZBLTWVS,
COHREOERBEDOKRED (FHREH40F0
I LZBADZEFHTCFEVDIC,
Gigantoraptor [FIKEMNH L7 1400 F070
ZL, 2RE8A-NLEH T,

14 June 2007 Vol.447 / Issue 7146

Letter p.844 &8

I FOY RYT SO ARIDOH L WFE
Mitochondrial target
MABIRF HRAS [CERD & 2 [EEM
(T2 BRI B FHeeheiRd R0
V=27 7T. IZ7A7+> (erastin) &
SFENZMENR DI >z, EHAAKED
RASZ=HIR9 BMiflCcCOMBE=RE5T 3
&L TR R EFEBDBICHERE(C
Lo THRIENEEC D, IZRAT A>3 =
b2 RUT OBAUKEFHERRA 2> F v R
=N UTERYT 5. IDARIOFHRIZNT
HBZDAF>FrILIE. ErFRER
HIEZERI DRAFE(C DN B FTREEN D 2.

14 June 2007 Vol.447 / Issue 7146

Letter p.864 &8

HEpz R37=och %% ICE< B

An eye for detail
HLAMINEFRLTWBEFICEU SR
ROB|ERALSHE. H2VIF THEEODN
(retinal jitter) J (FEARBFEREGES) & K (&
N, ZOBMETOHEEICDNTIE 19504
RICZDERRHFRPICROH SN TELR, W
FRECERDEFELVTWVS, Ruccifzsld,
DIBYIRF R &R 2 A ED
BT REEFHOREANOHE=ZHERT S
EOBBESTFILICDODVTAR, ZDER
HEEN GV S, TOMHRBEROMEN
BRI B &AL, LD o T ER
BHRIGESN . REBROFHZME T2
e CRNE > TV BHEED—ETH B &
EZ2b6N%,

14 June 2007 Vol.447 / Issue 7146

Letter p.851 28

EMmORETEZ A : ENCODEStED A
e NT/ LD v EV T
DECODING THE BLUEPRINT: The ENCODE
pilot maps human genome function
ENCODE (ENCyclopedia Of DNA
Elements: E RDNATIL X> hOBERSE
#) SEE. b N LROT R TOHMEE
MILAYRZEET S EZEELTUL
%, NS LBERIINEESI NS,
ROFREG. [N/ LEEEREIAE &
LTEBRICEDLS CHERALTVS DN %E
BAGACT B &, ENCODEOYY—Y
T LE COFEO TBUEXOREE (CH7z
BB DEVENTH SN/ A
DIN—1> NDOBBEN T L A & BT
TERMEzTT Uiz, SES(CRERINT
BRHNSIE. T/ LARORETD DIEED.
FoING R I— R UBWEEEYDER
BEEYMEST. —XEEEWMICHEZ L
NREEINS, &E
Amoniins. & NALUIe
BER\|MACOVT
osrnmEesn A
TFLMBECETE O
SUBBTES L | ey
REMNMEoNT,
nNeorF—9%=%a
gRZEICKYU. B
([CTHFABRDERICEL T, DNALEWSER
FIR(CO— RNz ERD . M THEE
TEBRICERINZHEH DOV TOHT
BEININMFEENS,

14 June 2007 Vol.447 / Issue 7146

Article p.799, N&V p.782 &8
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AUTHOR

MAKING THE PAPER

George Cotsarelis
and Mayumi lto

Nature Vol.447 (xxi) /17 May 2007

HOCEZTZZE(L.
B BEBENDHEZLIZET

BFEEFEFDZE. RUVIARZIT KEEFZRAEIT
[CFTB 9 % ERIE D George Cotsarelis (3. R[5
DEE (EREVHTESE) (CHh28MEN. HDA
BETZZENTEDINE I EFARTVZ, HD
F—LAHIYIRAEFE>THARTWZE A, BHEICY]
WEEDIFIZE S, BERNBEDBIHZEMCHSE
ZORTE (FXR) Ho. HEOREANETIEFOHE
LT HILLWEREMREZER TS CEER DT
(M. Ito et al. Nature Med. 11, 1351-1354; 2005),

ETAN. INEORBPICRIRY DFEERE
FRBEZRCEICTMNDVE TIVEBORMAIC. $L
WEEBERTEELICRATZDEE, TERTZEIE. 4
ZRTVWBAIREB>TULE >z & Cotsarelisidun 3,

CONHFOEHFEL T, BAEORKTIE. EE2
MEBLTZWEDNTZY LTEH U WVWEELNERS
N3ZEFRVERVEZEZONTEL, £23H
Cotsarelis 3T <ICXBAT. CORFDEHBHEE >
TWRAERENDH D C &EanTFNAN) ER DT
1956 (2 FRY VIIARZ T RKZORESED Robert
Billingham A\ T+ DEDVERECH LLED
EZTVWBOERDGFTVWE ZLTHERUE, ©
FUBUARYDIARZTRKREDOEBRETH 2 Albert
Kligmanh, BEDzEEZ CZETWoNAlLS
T. ILLWEBOEROIKEAHFSND ZLICRD
WTWe, TENSOMREIF1950FR(CHRESI N
M ZTNLUE. FEAERLIIADbNGA STz &
Cotsarelis (FWL S,

P& Cotsarelis DR F—LAlE. CORBHELE
RIEREBEM(CART, BEODENMFLVEENS
EZTLBZONESH. ZLTELZSLS. ZDE
Z(IHOEZOHMIENSKELIZEDRONE S H

mEFEHLS EER Tz, Cotsarelis DRFFRF—LAIL.
15FEEZNMNTTERBED NV RIS T Zv I IR %R
HKLUTETHY., ZNo0HENTT. EESMRNE
BRI SRUSEMIN G D HERAANEHHN T LD
TERECTZZENTE, MRF—LEFER %
FR7FTERR D B S AR = S5 T = 2 BUEE O BR
LTV,
Cotsarelisfe5ld, oD Y—ILERFELT, <
DADBOICEKYCHFLUWEENTETTCL B L&
FUle, &3\ Cotsarelisfe B (ERID & (THE
WTlLEo7, iILLWEEE, 9<AE<KDEEICHD
BRRENSELUZDTEEL, REDRLBICHDH
RENGELIEADTHD, INSOMEBIEFES WS
(FHh. EEZOBRMIELVEROIVREEHBA TS
D, TEITFLBREOMIRINARET B ENTES,
Thh-fcc&ED1D(E BUEHEEERE S <R
ETBEHDFr>REI<ND, EWDSZEZ) &
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Simple switch turns cells embryonic
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Dark matter has a ring of truth

A distant cluster of galaxies contains a hoop of the elusive dark stuff.
http://www.nature.com/news/2007/070514/full/070514-6.html

Philip Ball

A ghostly ripple spotted within a cluster of
galaxies 5 billion light years away supplies
further evidence that the mysterious substance
known as dark matter really exists.

An international team of astronomers says that
the galactic cluster C1 0024+17 contains a ring
of dark matter 2.6 million light years across!.
They were initially so perplexed by the ring that
they thought it was just an error in their data.

Dark matter is thought to make up about 22% of
the mass of the Universe. Although it can't be seen
directly, astronomers have long thought it must
pervade galaxies because of the gravitational
influence it exerts on visible matter. No one knows
what it consists of, although it must be different
stuff from all known subatomic particles.

Usually dark matter follows much the same
distribution as visible matter, rather like the
way the human population, invisible in satellite
images of the night-time Earth, mirrors the visible
distribution of artificial light. This means it's hard
to tell whether the dark matter exists at all, or
whether its apparent effects are caused by a
change in the way gravity acts at galactic scales.

Those doubts were salved when, last year,
astronomers found that a cluster of galaxies
named 1E 0657-56 seems to have a lopsided
distribution of visible and total mass. This

1 BICE. EERRF—LDHRTHIHT 3 RTOEEIHED
AECHILTWET, SEIEG. ZO%5AIC. /Ny TILFH
ERIENEEYEDEXRG) VI EERHO AL ETDELER
FATHEL &S,

B8 : 593 words 9% . FH

$RFEIC1 0024 +17

lopsidedness could best be explained by
assuming it is balanced by invisible dark matter,
which was separated from the visible hot gas
by the collision of two clusters that formed 1E
0657-56 long ago.

In C1 0024+17, again the dark matter seems
to have a physical distribution different from
the visible stars and gas — whereas the visible
matter is in a blob, some of the dark matter is in
a distinct ring.

It's this unusual separation of visible and dark
matter that provides the clinching evidence
for the latter, says Myungkook Jee, one of the
observing team and an astronomer at Johns
Hopkins University in Baltimore, Maryland. "The
more different the distributions, the harder it is
to explain them any other way."

Unreal ring

Jee says that when their analysis of images taken
by the Hubble Space Telescope seemed to reveal
the ring, he couldn't believe the result.

"It took more than a year to convince myself that
it was real," he says. "I've looked at a number of
clusters and I haven't seen anything like this."

10. The researchers figure that the ring is a ripple

caused by a collision between two clusters 1 to 2
billion years ago, which formed C1 0024+17.
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11. Much the same process caused the separation
of dark and some visible matter in 1E 0657-56.
But that collision can only be seen side-on from
Earth, whereas C1 0024+17 is face-on, making
the ring shape visible.

12. The researchers could infer the presence of the
dark-matter ring by looking at how the starlight
coming from galaxies behind it is bent. "It's
like looking at the pebbles on the bottom of a
pond with ripples on the surface," says Jee. "The
pebbles' shapes appear to change as the ripples
pass over them."

13. The researchers say the structure of the ring
suggests that dark matter doesn't interact
strongly with itself except by gravity. This
challenges recent suggestions that particles of
dark matter might feel each other via another,
unknown force. This putative force could be very
small at best, Jee and colleagues say, because
otherwise interactions between the particles of
dark matter would have scattered them. "Any
exchange of energy between the dark matter
particles by collisions will easily destroy the
ring," says Jee.
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