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Optical Limiter Based on Ferrofluids

Swapna S. Nair, Department of Physics, Cochin University of Science 
and Technology, Jinto Thomas, Institute of Plasma Research, 
Gandhinagar, and Light and Matter Physics Group, Raman Research 
Institute, C.S. Suchand Sandeep, Light and Matter Physics Group, 
Raman Research Institute, Bangalore, M.R. Anantharaman, 
Department of Physics, Cochin University of Science and 
Technology, and Dr. Reji Philip, Light and Matter Physics Group, 
Raman Research Institute, jointly undertook a project on an optical 
limiter based on ferrofluids. 

The research team demonstrated optical limiting in a ferrofluid, which 
has a very high shelf life and remarkable thermal stability, which are 
said to be the key requirements for sustainable use with intense 
lasers. 

The colloidal suspension contains nanosized particles of 
approximately 80 Å diameter, with a number density of the order of 

1022/m3. The nonlinear optical transmission of the samples was 
studied using nanosecond and femtosecond laser pulses. 

The excited state absorption phenomena contribute to the enhanced 
limiting in the nanosecond excitation regime. An advantageous 
feature of the ferrofluids in terms of the device applications is that 
their optical properties can be controlled by an external magnetic 
field. 

Ferrofluids are stable, colloidal suspensions of nanomagnetic 
materials, typically, magnetite or cobalt, suspended in a suitable 
base fluid. Magnetite ferrofluids – said to be the oldest variety of 
ferrofluids – are used owing to their very high saturation 
magnetization, good thermal stability, and stability against 
aggolomeration. These smart fluids have been extensively used in 
several engineering applications, for instance, loudspeaker coils and 
pressure sensors. 

An ideal optical limiter should be transparent to the low energy light 
pulses and opaque at high energies so that it can protect the human 
eyes and optical sensors from intense laser radiation. 

According to the study, the optical limiting studies had not been 
reported for ferrofluids till this was undertaken. It is the physical and 
chemical stability of the ferrofluids, which prompted the research 
team to investigate their optical limiting properties. 

The research team has shown experimentally that the ferrofluids are 

photonics.com 2009 July Pradeep Chakraborty's Blog

 Email  Print  Save  Discuss  Digg  Stumble  Reddit  Subscribe  Advertise 

advertisement  

 

advertisement  

 

About Us | Our Publications | Contact Us 

Enter search term  Entire Site Explore Photonics.com | Sign In

http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=38494

http://www.photonics.com/default.aspx
http://www.photonics.com/Splash.aspx?PageID=1
http://www.photonics.com/Splash.aspx?PageID=10
http://www.photonics.com/Splash.aspx?PageID=9
http://www.photonics.com/newsletter.asp
http://www.photonics.com/biophotonics/
http://www.photonics.com/calendar/
http://www.photonics.com/Content/default.aspx?P=5&V=42&I=393
http://www.photonics.com/directory/search.aspx
http://www.photonics.com/forum/
http://www.photonics.com/submitRelease.aspx
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=38494#tvArchives_SkipLink
http://www.photonics.com/photonicsFind.aspx?searchString=optics&searchIndex=0
http://www.photonics.com/photonicsFind.aspx?searchString=+ferrofluids&searchIndex=0
http://www.photonics.com/photonicsFind.aspx?searchString=+India&searchIndex=0
http://www.photonics.com/photonicsFind.aspx?searchString=+Cochin+University+of+Science+and+Technology&searchIndex=0
http://www.photonics.com/photonicsFind.aspx?searchString=+Cochin+University+of+Science+and+Technology&searchIndex=0
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39202
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39202
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39082
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39120
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39079
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39078
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=39078
http://www.photonics.com/forum/default.aspx
http://www.photonics.com/forum/ViewPost.aspx?PID=712
http://www.photonics.com/forum/ViewPost.aspx?PID=712
http://www.photonics.com/forum/ViewPost.aspx?PID=711
http://www.photonics.com/forum/ViewPost.aspx?PID=711
http://www.photonics.com/Content/Default.aspx?P=5&V=42&I=393
http://www.photonics.com/Content/Default.aspx?P=1&V=43&I=315
http://www.photonics.com/Content/Default.aspx?P=2&V=44&I=320
http://www.photonics.com/Content/Default.aspx?P=4
javascript:TreeView_ToggleNode(tvArchives_Data,4,tvArchivesn4,' ',tvArchivesn4Nodes)
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=397
javascript:TreeView_ToggleNode(tvArchives_Data,5,tvArchivesn5,' ',tvArchivesn5Nodes)
http://www.photonics.com/Content/Default.aspx?P=6&V=40
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=397
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=394
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=318
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=310
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=306
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=302
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=295
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=289
http://www.photonics.com/Content/Default.aspx?P=6&V=35
http://www.photonics.com/Content/Default.aspx?P=6&V=32
http://www.photonics.com/Content/Default.aspx?P=6&V=27
http://www.photonics.com/Content/Default.aspx?P=6&V=37
http://www.photonics.com/Content/Default.aspx?P=6&V=30
http://www.photonics.com/Content/Default.aspx?P=6&V=26
http://www.photonics.com/Content/Default.aspx?P=6&V=34
http://www.photonics.com/Content/Default.aspx?P=6&V=31
http://www.photonics.com/Content/Default.aspx?P=6&V=23
http://www.photonics.com/Content/Default.aspx?P=6&V=36
http://www.photonics.com/Content/Default.aspx?P=6
http://www.photonics.com/Content/Default.aspx?P=6&V=40
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=394
http://www.photonics.com/Content/Default.aspx?P=6&V=40&I=394#87
http://www.photonics.com/EmailArticle.aspx?ArticleID=38494&Publication=6
http://www.photonics.com/printerFriendly.aspx?ArticleID=38494&Publication=6
http://www.photonics.com/saveArticle.aspx?ArticleID=38494&Publication=6
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=38494#ArticleDiscussion
http://digg.com/submit?url=http%3a%2f%2fwww.photonics.com%3a80%2fContent%2fReadArticle.aspx%3fArticleID%3d38494&title=Optical+Limiter+Based+on+Ferrofluids&bodytext=Swapna+S.+Nair%2c+Department+of+Physics%2c+Cochin+University+of+Science+and+Technology%2c+Jinto+Thomas%2c+Institute+of+Plasma+Research%2c+Gandhinagar%2c+and+Light+and+Matter+Physics+Group%2c+Raman+Research+Institute%2c+C.S.+Suchand+Sandeep%2c+Light+and+Matter+Physics+Group%2c+Raman+Research+Institute%2c+Bangalore%2c+M.R.+A
http://www.stumbleupon.com/submit?url=http%3a%2f%2fwww.photonics.com%3a80%2fContent%2fReadArticle.aspx%3fArticleID%3d38494&title=Optical+Limiter+Based+on+Ferrofluids
http://reddit.com/submit?url=http%3a%2f%2fwww.photonics.com%3a80%2fContent%2fReadArticle.aspx%3fArticleID%3d38494&title=Optical+Limiter+Based+on+Ferrofluids
http://www.photonics.com/subscriptions/subscribe.asp
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=28122
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=35680
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=35680#PUBS
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=35705
http://www.photonics.com/RSS.aspx?section=87
http://www.photonics.com/memberSignup.aspx?from=toolbarAd
http://www.photonics.com/login.aspx
http://www.photonics.com/Content/ReadArticle.aspx?ArticleID=38494


Home | About Us | Advertising Info | News & Features | Photonics Spectra | Photonics Directory | Photonics Dictionary | Subscriptions | Contact Us | Top of Page 
 

Laurin Publishing provides comprehensive worldwide coverage of the photonics industry: optics, lasers, imaging, fiber optics, electro-optics, and photonic component manufacturing.  
 

© 1996-2009 Laurin Publishing. All rights reserved.  
 

Photonics.Com is Registered with the U.S. Patent & Trademark Office.  
 

Privacy Policy | Terms and Conditions of Use 
Reproduction in whole or in part without permission is prohibited. 

webmaster@laurin.com 

Renew how to find the 
international distributor  

How to find the 
international distributor  

Accelerated Aging Fiber 
optic cables  

Photonics Directory  

Home  

Subscribe  

Update your listing  

potential candidates for optical power limiting. The good thermal stability, resistance against agglomeration and long shelf life 
make them attractive for this particular application. 

A specific advantage of the ferrofluids is that the optical properties in these materials are tunable by an applied magnetic field. 
For instance, upon the application of the magnetic field, the linear transmission along the X-Y plane could be changed by a 
large extent because of the formation of the periodic chain-like structures.  

In a typical device application, such magnetocontrollability can turn out to be very useful. 

Pradeep 

July 1, 2009

Pradeep Chakraborty is a semicon/telecom consultant at PC Mediaworks and blogger who writes for photonics.com about 
photonics in Asia from Bangalore, India. His views are his own and do not reflect the opinions of photonics.com, Photonics 
Media or Laurin Publishing Co. Photonics.com is not responsible for the accuracy of any information supplied by this blog. 
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