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Radar imaging of the lunar poles 
Long-wavelength measurements reveal a paucity of ice in the Moon's polar craters. 
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Figure 1 Radar images of the lunar south pole collected by the Arecibo 

radio telescope at a wavelength of 70 cm. a, Stereographic projection 

centred on the pole; the lunar nearside is towards the top. b, Enlargement 

of the radar map, showing three craters identified as polar cold traps. 

Image width represents about 130 km. The western rim of Shackleton 

crater is located at the south pole (see a). 

SHP K\MIHffiigDCÎ(BIlRP WHOIIIIRQ 
m EERXW" IRBKMyraS RfflDQ•ERXW    " IRU 
WHRX\{SR(^ IJ D7 KMP ERIWHXQ 
CJ^HCJOMMÍ RliÄDQ        " EERYHJOKRIL 
] RQEV\KHXaiS ROFVRWHDGCLIP EJ W 
wszammjHmoMDmiiw DtjQ® 
\KDGRZffi 7 KHFROGUHIAIJ QlXXffiW 
RE\HQWHHP ISVF•m/nKVZGKm^ 
uwH^WFKmjxjmmjKDMXimm. 
EaUHRQ WKHD) E[ HRXJ KOS EU3ÍBCK 
WfiHR(Rgffl[GHD¿fi3IJD:  EMHH 
IRlHRFX\ffiRXLÜ«Q RQTimKRRlVZ H® 
EZnilRP WHDCHEUJ KWDBF 

1 raWHXOIiyUKSRCBMHJIIUBK 
P KPM/EIICVR[ SHP DtJÍJ«Dí3S IQD 
FIX)*IF(R\Î«      "1       ° ( WHCRRIRI+HJ 
P IMlDMJDQG\BHn»'DßFlIMJZIWIQ 
WHEUreROaniMiLBHII l RCJM Wffii 
EUTV^ffl'\«[EH3IIHHÄUIIIM»*Ü 
ig EHCEHRXUIRP WSIEDQKgiKlJK(]5qG 
MinQ 1 H1ÄH\RXW;SR(MWHI(RRÜ«I 
FLD*D5KRtf E>H]DQÇ31»«ÏZKIFKEIH3 
SHPDtjqÄKDQÄ   ElISElWH)IflKP I£P*G 

E\WHJIH}IJ ElHWHIIiIRgffl¥ 
m•XQ(\XDíHí\WigUIHÍFKRf¥ 

/X(JU3lR\SifWUCÜ«)   WJIWDKIJK 
EEXQCHyHRI K\GlWH2IRUD\KDi3e;ffi 
UgjHIÍ^IFUAHHSÍÍU     °6       °(EXW 
QEIQWHQÏIlHîaiHaHIP IflaÄ\imH 
M RWHKIJ K(BQaroÄlH7 KHDGEUEFig 
IQMIRLZDÍÍÍRI 6KEFNMKQ\RP ÎBEIWRI 
ZKIFKEIHQ\KD3Ä KEMIUJ KWDGELHJ 
CPÄIH7 KHCRRIRI OKEFNBÄCJiQOTMECM 
wamniiy Kffiuj Kwj oMUFRXfiHißH 
IIRP WIFNIFHCElHyEXVWPIUHJOKirK 
lFHU3CireE\HÏIGIlRP FLD*1ZD8S\1•W 
OQÖfflfiJHP Dfjqj«(]5ElKD3Ä 

7KÎIE\HïHa \WigFP EEFN\FEV*Ü 
HRP SHP DtJiJ®\KDGRZffiFLD*ü(RRiy 
FRXSOGZDKMP KEUHXGMMEbHBaWV 
RI FP DQGFP  SCDFWWRg FRQ 
•\«nO\«QWHP«rei SXMffffiE)*UFH 
Z MIQWHXgUH R(M 7 K•ISCK R\IWRI 
IFHTOKITEBEECBRI FRKHHjeEFN\FEV*ü 
ZKIFKKEifflEHÍ3aiKl«MÍS(]níJ<:(BP IQ 
WJEßW*FUIIlRE\HXEaRg«I WIED© 

1$785(   92/ 12 9(0 %5 ZZZOMOHRP gMlH © 2003 Nature Publishing Group 137 



brief communications 

M OKEFISCBÄQ EIHÏORE\KÎHZDKIQWH 
FLD*Ü(RRU'YIME(BM[WB UHERM \W 
$ Q lEHQÍOÍHJÍ IRQP X^»^q^KHRlP 
RI am¥ liJimUKmXKWW iW¥ 
W(SWKMEií33E Oa Hy Z KIFK FRXfiB 
\Dffl\ WH XQI3 UÖS îfWU•iKOVZ IWRXW 
^wlglIïImEFls^FDWH3a3îîf Hjv 

7KiyWSHR[  IFHCKRMWn  SIHHJV 
ZRXßSEHFRQIffllEO OIIHHJIXRP WH 
WmNFRKHJiJ® HÄE\HIH3iJKDC3Sffi 
FLDiKVRQO HEXU       6XFK\SEaHIIÎflïJ 
RI WHXgiFRGS\MSVlHD)iffiHiiO HEXU 
FRXGSIßflDÖHKCM DStZHKHIJ WÎW 
HJID*KI roP H\WWH) RRQIRIWMXV 
IHH3«P fflP SEFV\RQP HEXU R•P RUÍ 
US ICmwa lEtftQKMXCPClXUrFH 
%IXEB SiEP SEHH) RCPiB%8¡IP SEHIÇ 
-RKQ) 8¡KDQG(Hh$(KB +ICiÜ 
0 IEKEHÎclR(KÎJ3KKaS-3HIÛ»i«r 

6P mmjnQ QMiímQ<>/ít[ 

:  IMJQWQ &8 6$ 

H> UCKP SEH¡E# QW WÍX 

(^^SttïfiS QïmiWéSIBfHiQHmiiMJ 

, mJDl IE<RIN8 6$ 

-6P Mwjay^MSK^wijQ pfíiam 
é-n> E•JW DMMXmWS 6$ 

lï CfHER2 ítfiilWiJ- 

$ UHER3XKS^im 
0 lURW/ &n> SEHi»  »/o-XUHyS ) 6(I!GHD $ 

6HIQH 

myti' %-6SXGiy3' SREKJRQO 6 */iiSjav5/i' 
/HW 

lR]i«B      BB36HHfH 
iR]Hfm    iffio - * iRS» vsiy 
)Iffl?DQ:    &       /•O-*ÎSS»V5îi' 
WaW - &II SEHB %1 IFKR(5RQ3 ' ,KDiV 

+ nPRQ-.         HIBlLmH 
waw -&rpsEHB %+npRQ-. /xQnoQmL 

tmj: ; ; ,• nE\W 
earn -esiPSEHi» %)RIG3* emijH 

&RP SHSjnqajimjiiHw SfaapQjsji 

Astrophysics 

Refreshed shocks from 
a 7-ray burst 
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Figure 1 Refreshed shocks in 7-ray bursts, a, Illustration of a 7-ray burst: a compact source ejects a variable relativistic v^ind. Internal 

shocks within the outflov^ produce the 7-rays. At greater distances, the éjecta drives a strong shock into the surrounding medium, 

producing the afterglow. Slow shells ejected from the source catch up with the afterglow shock at late times, producing refreshed 

shocks; they thereby energize the afterglow and cause bumps in its light curve, b, Light curve of the GFB030329 burst (see 

http://lanl.arXivorg/abs/astro-ph/0304563 for rets) shows a large bump (A red line) at t~ 1.3-1.7 d, followed by three less significant 

bumps (B-D, dashed red lines, at f= 2.4-2.8 d, f= 3.1-3.5 d and f= 4.9-5.7 d, respectively). 
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