
Cite as: T. H. Prettyman et al., Science 

10.1126/science.aah6765 (2016).  

 
 

First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 1   

 

α

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 2 

 

μ

μ

μ

μ

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 3 

 

μ

μ

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://dx.doi.org/10.1038/nature16172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26659184&dopt=Abstract
http://dx.doi.org/10.1029/2004JE002244
http://dx.doi.org/10.1016/j.icarus.2009.04.008
http://dx.doi.org/10.1002/2015GL066375
http://dx.doi.org/10.1126/science.aaf3010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27701085&dopt=Abstract
http://dx.doi.org/10.1016/0019-1035(89)90026-2
http://dx.doi.org/10.1038/nature18955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27487219&dopt=Abstract
http://dx.doi.org/10.1016/j.epsl.2009.09.004
http://dx.doi.org/10.1007/s11214-011-9862-0
http://dx.doi.org/10.1126/science.1225354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22997135&dopt=Abstract
http://dx.doi.org/10.1126/science.aaf4279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27701086&dopt=Abstract
http://dx.doi.org/10.1016/j.icarus.2016.04.037
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 4 

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://dx.doi.org/10.1029/2003JE002160
http://dx.doi.org/10.1111/j.1945-5100.2003.tb00305.x
http://dx.doi.org/10.1038/nature12918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24451541&dopt=Abstract
http://dx.doi.org/10.1126/science.aaf4219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27701107&dopt=Abstract
http://dx.doi.org/10.1126/science.1223474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22798405&dopt=Abstract
http://dx.doi.org/10.1111/j.1945-5100.2010.01122.x
http://dx.doi.org/10.1016/j.icarus.2015.09.005
http://dx.doi.org/10.1016/S0012-821X(03)00345-5
http://dx.doi.org/10.1016/0016-7037(95)00132-8
http://dx.doi.org/10.1016/0016-7037(77)90110-7
http://dx.doi.org/10.1016/0016-7037(77)90110-7
http://dx.doi.org/10.1038/nature18290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27362221&dopt=Abstract
http://dx.doi.org/10.1029/2003JE002207
https://pds.jpl.nasa.gov/
https://pds.jpl.nasa.gov/
http://dx.doi.org/10.1111/maps.12187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26074718&dopt=Abstract
http://dx.doi.org/10.1111/maps.12139
http://dx.doi.org/10.1029/2003JE002139
http://dx.doi.org/10.1029/2005JE002551
https://rsicc.ornl.gov/
http://dx.doi.org/10.1126/science.1084350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12829779&dopt=Abstract
http://dx.doi.org/10.1029/2007JE002887
http://dx.doi.org/10.1126/science.1229953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23196909&dopt=Abstract
http://dx.doi.org/10.1111/maps.12244
https://pds.jpl.nasa.gov/
http://dx.doi.org/10.1016/0029-554X(71)90155-8
http://dx.doi.org/10.1016/j.chemer.2014.08.002
http://dx.doi.org/10.1038/332691a0
http://dx.doi.org/10.1029/2011JE003806
http://dx.doi.org/10.1007/s11214-010-9677-4
http://dx.doi.org/10.1002/2015GL063240
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 5 

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://dx.doi.org/10.1002/2015JE004887
http://hamilton.dm.unipi.it/astdys/index.php?pc=1.1.6&n=1
http://dx.doi.org/10.1086/588633
https://github.com/nschorgh/Planetary-Code-Collection/
https://github.com/nschorgh/Planetary-Code-Collection/
http://dx.doi.org/10.1111/maps.12467
http://dx.doi.org/10.1016/j.gca.2012.11.047
http://dx.doi.org/10.1016/j.gca.2014.05.033
http://dx.doi.org/10.1111/maps.12580
http://dx.doi.org/10.1126/science.1219122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22582254&dopt=Abstract
http://dx.doi.org/10.1126/science.1223272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22582256&dopt=Abstract
http://dx.doi.org/10.1088/2041-8205/758/2/L36
http://dx.doi.org/10.1038/ngeo2669
http://dx.doi.org/10.1029/2001JE001497
https://pds.jpl.nasa.gov/
http://dx.doi.org/10.1016/j.icarus.2015.05.035
http://physics.nist.gov/PhysRefData/Xcom/html/xcom1.html
http://dx.doi.org/10.1016/j.pss.2015.01.008
http://dx.doi.org/10.1029/2005JE002656
http://dx.doi.org/10.1016/j.gca.2013.05.019
http://dx.doi.org/10.1016/j.gca.2014.03.034
http://dx.doi.org/10.1186/s40623-015-0370-4
http://dx.doi.org/10.1186/s40623-015-0370-4
http://dx.doi.org/10.1111/j.1945-5100.1997.tb01262.x
http://dx.doi.org/10.1016/0016-7037(88)90231-1
http://dx.doi.org/10.1016/0016-7037(88)90231-1
http://dx.doi.org/10.1029/2000JE001394
http://dx.doi.org/10.1029/2000JE001282
http://dx.doi.org/10.1111/maps.12410
http://dx.doi.org/10.1111/maps.12575
http://dx.doi.org/10.1016/0019-1035(67)90082-6
http://dx.doi.org/10.1038/ncomms12257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27459197&dopt=Abstract
http://dx.doi.org/10.1002/2015GL065601
http://dx.doi.org/10.1029/1999JE001183
http://dx.doi.org/10.1111/j.1945-5100.2001.tb01897.x
http://dx.doi.org/10.1111/j.1945-5100.2006.tb00528.x
http://dx.doi.org/10.1111/j.1945-5100.2006.tb00528.x
http://dx.doi.org/10.1016/j.gca.2007.02.008
http://dx.doi.org/10.1111/j.1945-5100.1990.tb00717.x
http://dx.doi.org/10.1111/j.1945-5100.1990.tb00717.x
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 6 

 

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://dx.doi.org/10.1016/0016-7037(56)90028-X
http://sbn.psi.edu/pds/archive/dawn.html
http://www.sciencemag.org/cgi/content/full/science.aah6765/DC1
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 7 

 

 

  

α

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 8 

 

 

  

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 9 

 

 

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 16 December 2016  www.sciencemag.org  (Page numbers not final at time of first release) 10 

 

 

 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/
http://science.sciencemag.org/


published online December 15, 2016
(December 15, 2016) 
C. A. Polanskey, M. D. Rayman, C. A. Raymond and C. T. Russell 
J. Lawrence, E. Ammannito, B. L. Ehlmann, H. G. Sizemore, S. P. Joy,
Schorghofer, S. Marchi, W. C. Feldman, J. Castillo-Rogez, O. Forni, D. 
T. H. Prettyman, N. Yamashita, M. J. Toplis, H. Y. McSween, N.
Evidence from nuclear spectroscopy
Extensive water ice within Ceres' aqueously altered regolith:

 
Editor's Summary

 
 
 

This copy is for your personal, non-commercial use only. 

Article Tools

http://science.sciencemag.org/content/early/2016/12/14/science.aah6765
tools: 
Visit the online version of this article to access the personalization and article

Permissions
http://www.sciencemag.org/about/permissions.dtl
Obtain information about reproducing this article: 

 is a registered trademark of AAAS. Scienceall rights reserved. The title 
Washington, DC 20005. Copyright 2016 by the American Association for the Advancement of Science;
December, by the American Association for the Advancement of Science, 1200 New York Avenue NW, 

(print ISSN 0036-8075; online ISSN 1095-9203) is published weekly, except the last week inScience 

 o
n 

Ju
ne

 6
, 2

01
7

ht
tp

://
sc

ie
nc

e.
sc

ie
nc

em
ag

.o
rg

/
D

ow
nl

oa
de

d 
fr

om
 

http://science.sciencemag.org/content/early/2016/12/14/science.aah6765
http://www.sciencemag.org/about/permissions.dtl
http://science.sciencemag.org/

