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Announcements

o First term exam result

— Class average: 61/103
 Equivalent to 59.1/100

— Top score: 101/103

— The better of the first and the third non-comprehensive exams will be
used for the final grading

 Grading scheme
— Homework: 25%
— Mid-term and final comprehensive exams: 19% each
— One better non-comprehensive term exam: 12%
— Lab: 15%
— Quizzes: 10%
— Extra credit: 10%
* Colloquia, special projects, planetarium shows, etc
« There will be a quiz in class Monday, Sept. 29
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Phvsics Department
The University of Texas at Arlington

COLLOOQOUIUM

The Role of Surfactant Interactions in the
Magnetic Properties of Chemically Syvnthesized
Nanoparticles and Nanocomposites

IDr. ale Huber

Sandia National Llaboratory

W ednesday., Septemnmbrer 235, 2008 at 4:00 pin in Roomn 101 STL
Abstract

The interfaces of magnetic nanoparticles are of critical importance to their magnetic
properties, altering such important magnetic properties as sabwation magnetization, magnetic
susceptibility, masnetocrystalline anisotropy, and blocking temperatare. While the fundarmental
behawvior of magnetic nanoparticles 1in vacuurm or inert carrier gas has long been understood, there 1s
currently a lack of understanding of the effects that organic swwrfactants hawve on these nanoparticles.
s highls reactive model svstern has been choszen to observe and attempt to explain the 1mmpact of
organic surfactants in magnetic nanoparticles and their composites. This model systern is based upon
won nanopatrticles svnthesized b the thermal decomposition of ron pentacarbonyl 1n the presence of
warious surfactants. The resultant nanoparticles are probed in marmer ous wawvys to correlate rmagnetic
properties with more fundarmental particle properties. The results of these studies will be presented
and some possible mechanisms for surfactant alteration of magnetic properties will be discussed.
Another waw of controlling the properties of magnetic nanoparticles with surfactants 15 the control of
particle size. Particle size iz often controlled through controlling surfactant concentration during a
reacthion, which prowvides kinetic control of particle size. & nowel method of particle si1ze control 15 to
achiewve size control through the choice of suwrfactant, where the suwrfactant identity alone determines
the particle’s size. This 15 a general approach to the synthesis of narrow polvdispersity magnetic
nanoparticles of a predetermined size. Prelirminary data demonstrating size control through surfactant
choice wrill be shown along with a detailed description of the rationale for this approach.

Sandia iz a multiprograin laborators operated by Sandia Corporation, a Loclkheed Ilartin
Company, for the Urnited States Drepartment of Energy™ s Hational Muclear Secunty A dministration ander
contract DE-AC04-94 A1 . 85000.

FRefreshments will be served in thhe Phyvsics LlLounge at 3:30 pin




