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FEATURING QUANTUM DESIGN'S MAGNETIC PROPERTY MEASUREMENT SYSTEM
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AUTHORE S PRSI ACR O WEEDEMENTS

[ was very pleased when Barry Lindgren, the President of Quantum Design, offered me the chance to put down in writing information
that I consider practical and valuable, yet which has no particular place in the published literature. This information was acquired over many
years, mostly through numerous discussions with colleagues in the research community and those at Quantum Design. [ have tried to make
it accessible to people with a wide range of backgrounds, hoping o shorten the learning curve for those developing the techniques required

to make meaningful measurements of magnetic phenomena.

In the first part of this primer [ have tried to introduce the significant components that make up the MPMS and then explain their function.
I have attempted to distinguish those features that are unique to the MPMS, and those common to all magnetometers. In the second part,
I have tried to provide those with little experience in the measurement of the magnetic properties of materials with a simple introduction that
I hope will help them acquire the language, and some of the fundamental principles, that will make further reading more productive.

By no means is it meant to be a complete treatment of the subject matter, but rather a simple, practical introduction.

My special thanks go to Ron B. Goldfarb of the National Institute of Standards and Technology in Boulder, Colorado, for his suggestions,
comments and corrections. 1also was fortunate to have the assistance of John R. Clem of Towa State University. Ron Sager of Quantum Design
offered many illuminating insights on design aspects of the magnetometer itself. Finally, my appreciation goes to numerous members of the
QD technical, sales and customer service groups, who helped with some of the figures, and provided valuable critiques and suggestions as

to content and presentation.

Mike McElfresh
Purdue University
May 1994
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B. RECOMMENDED READING

Introduction to Magnetic Materials,
B. D. Cullity, Addison-Wesley, 1972, ISBN= 0-201-01218-9.

This is the simplest introduction to magnetism in materials that is available. It is
an engineering textbook that discusses many practical matters; an essential reference
for anyone working on the magnetism of materials. Plots and tables of demagnetiza-
tion coefficients are included.

The Physical Principles of Magnetism,

A. H. Morrish, R. E. Krieger, Wiley (no longer in print), 1983, ISBN= 0-88275-670-2.
This is a very complete physics textbook quantitatively describing the physical

properties of magnetic materials.

Magneto-Chemisiry,
R. L. Carlin, Springer-Verlag, 1986, ISBN# (-387-15816-2.

This is a introcuction to magnetism primarily in molecular systems.

Long Range Order in Solids,
R. M. White and T, H. Geballe, Academic Press, 1979, ISBN= 0-12-607777-0.

This is an advanced solid state physics textbook that discusses long range order
in general and in various specific cases (i.e., magnetic and superconducting
transitions). 1t is an excellent source of references to the literature on magnetism.

Introduction to Superconductivity,
A. C. Rose-Innes and E. H. Rhoderick, Pergamon, 1978, ISBN= (-08-021651-8.
"This s a fairly accessible development of superconductivity requiring a modest
knowledge of solid state physics.
Superconductivity of Metals and Alloys,
P. G. DeGennes, Addison-Wesley, 1966, ISBN= 0-201-51007-3.
This is a graduate-level physics textbook on superconductivity and is regarded as
one of the classic texts on superconductivity.
Introduction to Superconductiviy,
M. Tinkham, R. E. Krieger, Pubnet, 1980, ISBN= 0-89874-049-5.

This is a graduate-level physics textbook on superconductivity and is also
regarded as one of the classic texts on superconductivity.




