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ABSTRACT

In order to meet the acute national need for a major research and teaching effort in
magnetic recording technology, the University of California, San Diego has established a
Center for Magnetic Recording Research. At the core of the Center will be four faculty
whose interdisciplinary research interests are in magnetic recording. Four endowed
professorships will be used to attract this core faculty. The Center will also include other
faculty at UCSD and throughout the University of California. UCSD has committed land
and $1 million and the Regents of the University of California an additional $1 million to
be matched by $3 million of industrial funds to construct a building to house the Center.
Industry will also provide some research equipment and partial research support for five
years. It is intended that the Center will have national visibility and achieve international
leadership in the field.

INTRODUCTION

The importance of mass storage in the present and future evolution of information
processing systems has become increasingly obvious. The technology that is the basis of
mass data storage, and the one that for the foreseeable future offers the greatest promise, is
magnetic recording. Leadership in computers and information processing systems will
depend on the ability to lead in this technology. Magnetic recording not only plays a vital
role in the life of technological societies of today, but is indispensable to their future.

BODY

The recording and playback of images and sound and the storage of such information are
now dependent on magnetic recording. The move to digitize such information for quality
enhancement, multi-generation copies, and computer processing of such data will further
extend the use of the technology.



The general perception of magnetic recording lacks an understanding of its potential and
its “high technology” basis. In contrast to micro-electronics with its unifying origins in
solid state physics, magnetic recording is broadly based on many scientific disciplines and
lacks the cohesiveness of a single focus. Consequently it is given almost no attention in
academic institutions in this country. Yet shipments of magnetic recording products
constitute a $25 billion industry, and the data storage sector has been growing at a
compound rate of approximately 40% per year. Indeed, it is not generally known that the
dollar volume of magnetic products from “the Silicon Valley” approximately equals the
value of the semiconductor products from the same area.

Magnetic data storage is critical to the applications growth of computer systems. Our
international competitive position in information processing depends, to a great extent, on
maintaining leadership in this area. Unfortunately, only in Japan is academic work in
magnetic recording fostered and supported. There, nearly a dozen universities are doing
research on new modes of magnetic recording. It is, therefore, absolutely essential that an
academic institution generate new research knowledge for industry in this country and,
more importantly, educate our future technical leaders in this vital technology.

ORGANIZATION

The Center for Magnetic Recording Research will be established as an Organized
Research Unit. An Organized Unit is an interdisciplinary research center at which faculty
members from various departments conduct their research.

The leadership for the Center will come from the Center Director, the Dean of
Engineering, and from the four magnetic recording experts who will be appointed to the
faculty. Dr. Al Hoagland, a senior scientist at IBM and an internationally recognized
expert in magnetic recording, has been appointed as an adjunct professor for academic
year 1983/84 and made available by IBM to assist in the initial development of the Center.
His speciality is the fundamental recording process, and his current research addresses the
controversial issue of vertical vs. longitudinal vs. isotropic recording, He will be working
closely with members of the faculty and the Advisory Committee. The Advisory
Committee members will be appointed by the Chancellor. This committee will have one
representative from each company that supports the Center with at least $300,000 during a
three-year period. It will also include members from other academic or government
laboratories.

The four endowed chairs will be used to attract a core faculty of the highest calibre whose
research interests are in magnetic recording. The faculty will conduct research and teach
courses at both the graduate and undergraduate level. The plan for the Center played a
major role in bringing Dr. Shmuel Shtrikman to UCSD as a visiting professor for one year



beginning in July 1983. He is one of the foremost authorities in the field of magnetics and
will be an important contributor to the activities of the Center.

In addition to regular members of the University staff, the Center will include members of
the staffs of participating companies. Companies contributing at least $1 million over a
three-year period will have an office reserved for the use of a member of its staff. While in
residence, the company staff members will be appointed to suitable non-salaried positions
in the University and will participate in the activities of the Center. No patents will result
from research funded by the Center, and all information developed in the Center will be
placed in the public domain.

AREAS OF RESEARCH

Since this field is highly interdisciplinary, a key function is to encourage problem
identification and interaction in many departments as well as among UC campuses. For
example, Dr. Hans Oesterreicher of UCSD’s Department of Chemistry is being supported
to expand his research on the materials for magnetic recording. The Center is also funding
a research project at UC Berkeley under Dr. David Bogy of the College of Engineering.
The project investigates the mechanics of the head-medium interface in disk devices (this
spacing is currently about 10 millionths of an inch). Other examples of areas of research
that will be addressed in the early phases of operation of the Center include:

a. Study of the micromagnetics of thin magnetic films and magnetic particle
ensembles.

b. Material interactions and the aerodynamics of the transducer-medium interface.

c. Signal processing and information theoretic issues associated with magnetic
recording channels.

d. Integration of magnetic and semiconductor components especially in low signal-
to-noise applications.

BUILDING

The Building for the Center was approved by the University of California Regents in May
1983. The projected completion date is May 1985. When fully operational, the Center will
house 8 faculty, including the director, 40 graduate students, visiting faculty and other
professional researchers and 4 support staff. The Center will be located on the UCSD
campus in close proximity to the Central University Library and a new Engineering
Building.



SUPPORT

The $11 million of industrial contributions will fund the building, endow four
professorships, and support research and the acquisition of research equipment. Industrial
support will provide all of this for the first two years, 80% for the third year, 50% for the
fourth year, and 20% for the fifth year. Among the companies who have made
commitments to the Center are IBM, the 3M Company, Control Data Corporation, the
Eastman Kodak Company, Data Electronics Inc., Verbatim, Pfizer, and National
Micronetics, Inc.

Programs will be presented by the Center on a regular basis and will cover a wide range of
interests, emphasizing the interdisciplinary nature of the field. With support from the
National Science Foundation, UCSD and Carnegie-Mellon recently hosted a workshop
focusing on the role government might play in increasing basic research in this high
technology field. In addition, a series of seminars this fall will detail the history of
magnetic recording, its present status, and current and future research challenges. A
number of experts have been invited to participate in these programs.

THE CENTER AND UCSD

In its brief history, UCSD has achieved unprecedented success. It ranks fifth among
American universities in the amount of research and development funds it receives
annually from the federal government. The campus also ranks fifth nationally in the
number of faculty who have been elected to the National Academy of Sciences. However,
our four competitors have much larger faculties. When one examines the membership of
the UCSD faculty in the NAS relative to the size of the faculty, we rank second only to
Cal Tech. The national stature of UCSD was recognized recently by its election to
membership in the Association of American Universities, a prestigious organization whose
membership is limited to the nation’s top fifty research universities. UCSD is the first
university established after World War II to be so recognized.

UCSD has about 10,500 undergraduate students and 1,500 graduate students on its general
campus, in the School of Medicine and at the Scripps Institution of Oceanography.

The campus has recently merged its engineering departments under a Dean of Engineering
and has received the largest allocation of new faculty positions in its history. The Division
of Engineering consists currently of two departments: Electrical Engineering and Computer
Science with 32 faculty, and Applied Mechanics and Engineering Science with 27 faculty.
These two departments have graduate enrollments of 150 and 108 students respectively.
Members of the Electrical Engineering and Computer Science Department developed the
widely used computer languages “UCSD p-System” and “UCSD Pascal”.



UCSD is a growing institution in a rapidly growing center of the electronics industry. The
center of the electronics industry in San Diego is located immediately adjacent to the
campus. A number of companies in the field of magnetic recording currently employ
several thousand people in San Diego. The campus has also been given permission to
develop part of its lands as a science park for industrial research laboratories.

UCSD has not grown so large that the Center will be lost among a host of similar but
larger activities. The Center will be highly visible and will have a major influence on the
development and expansion of engineering at UCSD which will occur over the next
several years. As a result, our commitment to the Center goes beyond the benefits we
would ordinarily expect to derive from such a venture.


