
Author's Accepted Manuscript

Raman imaging of extraterrestrial Materials

Alian Wang, Randy L. Korotev, Bradley L. Jolliff,
Zongcheng Ling

PII: S0032-0633(14)00318-3
DOI: http://dx.doi.org/10.1016/j.pss.2014.10.005
Reference: PSS3831

To appear in: Planetary and Space Science

Received date: 27 May 2014
Revised date: 19 September 2014
Accepted date: 8 October 2014

Cite this article as: Alian Wang, Randy L. Korotev, Bradley L. Jolliff, Zongcheng
Ling, Raman imaging of extraterrestrial Materials, Planetary and Space Science,
http://dx.doi.org/10.1016/j.pss.2014.10.005

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.

www.elsevier.com/locate/pss

http://dx.doi.org/10.1016/j.pss.2014.10.005
http://dx.doi.org/10.1016/j.pss.2014.10.005
http://dx.doi.org/10.1016/j.pss.2014.10.005
http://dx.doi.org/10.1016/j.pss.2014.10.005
http://dx.doi.org/10.1016/j.pss.2014.10.005
http://dx.doi.org/10.1016/j.pss.2014.10.005


� 1

Raman Imaging of Extraterrestrial Materials  

Alian Wang1, Randy L. Korotev1, Bradley L. Jolliff1, Zongcheng Ling2 

1Department of Earth and Planetary Sciences and McDonnell Center for the Space Sciences, 
Washington University in St. Louis, USA;  

2School of Space Science and Physics, Shandong University, Weihai Campus, China. 

 

 

 

Corresponding author: Alian Wang 

Address: Room 338, Rudolph Hall, Department of Earth and Planetary Sciences, Washington 
University in St. Louis, 63130, MO, USA 

E-mail: alianw@levee.wustl.edu 

Phone: 314-935-5671 

Fax: 314-935-7361 

Abstract: Laser Raman Spectroscopy has been proposed and is under extensive development for 
surface exploration missions to planetary bodies of our Solar System. It reveals information on 
molecular structure and chemistry. The spatial distribution of molecular species in natural 
geological samples and planetary materials has significance for the geological processes by 
which they formed. Raman imaging is the best way to combine the molecular identification and 
characterization of geologic materials with their spatial distribution. This paper reports Raman 
imaging studies of five types of extraterrestrial materials and three terrestrial samples using a 
state-of-the-art Raman imaging system. The Raman spectral features of major, minor, and trace 
species in these samples, together with their special correlations revealed by these Raman 
imaging studies indicate the genetic relationships and the geological processes that these 
materials have been experienced. For robotic planetary surface exploration mission, a simple yet 
very useful molecular map of a sample can be generated by using line-scan or grid-scan of an in
situ Raman system with tightly focused laser beam. 
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