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Conner Perlpherals and Maxtor
New Sponsors

Conner Peripherals, the worlds Ieadlng manufac—- " Of ‘
~received the |[EEE Communications Society’s Edwin Howard
- Armstrong Achievement Award. The presentation was made

turer of the sub-3 1/2" rigid disk drives used in very small
lap top computers, is one of CMRR’s two newest spon-
sors. Conner has operations in Longmont Colorado and
San Jose and Leucadia, Califorr
‘Maxtor is one of the high-e
high capacity 5 1/4"and 3 1/2" rigi
units now exceed 2 Gigabytes of cap ‘ltyeand costing: -
about $2,000, have broken t ited megabyte- . .
per-dollar barner Maxtor also manufacturers ad 12"
magneto-optic disk drive made in Japan. The company is
headquartered in San Jose Califorma and is CMRR s
. newest sponsor g

eaders in extremely

rtiary studies at’

UESsD; begmnlng v :

with his B.A. in-
‘physucs in 1983, -
followed by his -

‘M:S/in physms in..

1984 and his .-
Ph.D.in 1990.
‘Professor .
Sheldon Schultz,
-director of CMRR,
was Smyth's
‘adviser for.his -
~ thes1s, entltled “Hystere3|s in Nano thhographlc Arrays. of
Permalloy Particles.” . - . ,

: Smyth recelved an IBM Fellowshlp whlch pald his
tuition in 1988-89 and a research assistant salary while he
. completed his doctoral studies. A travel stipend enabled -

- Joe Smyth (4th from Ieft) with commlttee

E g]".hlm to attend the 1989 American PhySIcal Society meeting
~in'St. Louis, followed by the International Magnetics Confer-fy"w g

| ence Washington'f D.C. Dunng h|s fellowship, Joe spent.
' : A, Yo Heights

|‘ences Depa t-
,famlcs |n d' te ‘

Il be avaulable from the
nsor. compames

. f’,on rnagnetlzatlon processe ‘

Jack Keil Wolf one of CMRR’S charr

during & luncheon on December 3; 1990, atthe GLOBECOM
'90.conference, which was held in San Dlego The award
consisted of a plaque, an honorarium funded by the
Armstrong. Memorlal Research Foundation, and a certificate
bearing the citation: “For outstanding contnbu’uons to:multi-

- user information theory and codmg for magnetlc recording i

IEEE Communlcatlons Socuety 51 1
channel as a communication

level program offered inth ~

©of Physms The twice- weekl.y lecture

. series is being videotaped for use by
students and corporate sponsors of ‘
:_CMRR Topics to be covered in.the course

" - «Permanent Magnets -
-+ Magnetic Resonance Imaging * Microwave Devices
-+ Magneto Optics '

‘ as follows:
. +Fine Particle Magnetlsm

s . Magnetometry
Shtrikman. spent his 1983/84 sabbatical at UCSD and_ -

was very involved:in the establishment of the Center for -
- Magnetic Recordmg Research. Since 1985 he has been an -
* adjunct professor in the Department of Physics here at

UCSD. Professor Shtrikman's career, ‘which spans some

- thirty years, includés.a. number of prestigious awards and
Clt&thﬂS He was the IEEE. Magnetlcs Socnety D:stlngwshed

s, and in cooperation with




FROM THE DIRECTOR

Ab Af;survey of '[hIS |ssue qul

.catlon channels Let’s hear from you

What new directions do | foresee for the Center? In
future issues of this Report | trust you will see the results
of some new directions, not just discussions: In brief, |:

" envision our Center expanding its efforts — not by expan-
- sion.for:its own sake but rather by a carefully selected
~ program of areas chosen to complement our existing
strengths, with emphasis on collaboration wi
- sors. This latter point warrants some amplific

believe the long-term success of the Center is best as-
sured by choosing research projects that are a true

collaborative effort between our students, faculty, and staff -

with correspondmg researchers at our sponsoring compa-

~ nies’ facilities. | believe that catalyzing and developing
- such projects is the primary responsibility | face as direc-
tor. | look forward to the challenge in meeting this respon-

sibility and welcome al| your suggestlons for projects and
rocedures .o
“ I planto discuss our efforts a!ong these lines in

' future issues of the Report. Of course, in the interim the

entire staff at CMRR, and |, will be. happy to hear from you,
either in person when you visit, or by any other communi-

~ Shelly Schultz

U ersnty of Illingis, hampa|gn Urbana |n1966

Despite an absence of some 24 years, Mike decided to

- retlrn to school after becoming involved in a 1987 R&D

project involving multilevel recording for the magnetic

disk channel —a project that convmced him of the value
t ‘ d :

g
g, Mason descrlbes
| and is-sure it will
s to the manu-




CMRR — A Visitor’s
Perspective

- AyearatCMRR,on =
sabbatical from IBM, provided
me with the opportunity to
experience many of the ways
which active sponsor
participation in the Center’s
technical programs c¢an bring
mutual rewards, on the:level

| of individuals as well as in.the
| broader context of strength-
ening the positions of the -
sponsoring organizationsin a
-competitive; international
.storage market, .

For.an industrial visitor,
undoubtedly the greatest benefit'is- the .chance to interact
technically with the faculty, students, and staff at the
Center as well as in affiliated departments at UCSD.. My
own research interests brought me into:closest contact
with members of Professor Jack Wolf's team — formerly
called “Codes-R-Us" but more recently dubbed “The Wolf
Pack,” no doubt in recognition-of the fiercely competitive
stance that magnetlc recording has taken with regard to
other emerging storage technologres { found at CMRR a -
broad spectrum of activities ranging from theoretical

Paul H. Siegel -

investigations to real-time experimental channel measure-

““ments on tape and disk drives. There was evident a

. contagious enthusiasm to learn-about, andtackle, prob-

“lems of theoretical and practical S|gnifrcance motivated by
actual storage device technology objectlves and | wit-
nessed notable progress during the year. -

It was exciting to see'new theoretical I|m|ts on
storage capacity of channels dominated by “timing Jltter"
errors, as well as the development and analysis of im-
proved data compression algonthms that surpass the
performance of those already in wide use in commercial
applications. In the lab there were new channel character-
ization and modeling tools under study, novel modulation,

- coding and detection techniques being implemented using
state-of-the-art programmable logic devices, and experi-
mental evaluation of error-rate performance of some of the
schemes. It was especially heartening to see activities in
the areas of potentially vital importance to the industry —

-areas that need more attention, such as the assessment of

on-the-fly error-control strategies incorporating powerful

error-correction hardware that has recently become

-available commercially, and approaches to multilevel

recording based upon coding technlques that recently

“revolutionized the modem industry — not to mention the.
construction of a new, optlmally srmple (1,7) run- Iength-

limited code! :

~In.addition to the chance to part|0|pate and contnb—

ute to this dynamic technic ' ‘

‘Center offers.to the indi

- through direct involvement in faculty and graduate

- intersymbol interfer-

. channels.

fortune of participating in a new NSF-supported pro‘gram

- developed by Professor Wolf to introduce advanced

engineering undergraduates to some-of the mterestlng
research areas related to magnetlc recording channels

student research- projects. A
From the perspective of the spo, :

organizations, perhaps the best return on' mvestment

comes inthe form of bright graduates: who are trainedin -
scientific and technologlcal d|301p||nes that are the key -
to continued advances.in digital data recording and then
‘move on to positions at top-notch research universities
or-sponsoring companies. ‘As a visitor, one ¢can iden'nfy

and encourage exceptional students whose potential =

 fo significantly contribute to storage technology can

be enhanced through fellowships, university-industry

, 'ijc,o,operative programs, and faculty development awards.

~ . The Center is a remarkable and, | might add, very -
hospitable educational institution that is contributing to

the vitality of the magnetic recording industry and-its

related academic dlscrphnes It was a privilege to playa’
partin one sponsor's efforts to ensure the Center's
continued success through active support and technrcal
participation in its research programs

- Paul F H. Slegel

Mathematics and Statisti
Kingston, Ontario,is = . -
spending partofa. -
twelve-month sabbati-

cal at CMRR. While
at the Center, Profes-
sor Campbell will - -~
continue his research
on information theory,
more specifically

‘Queen s Umversrty, l, :

ence and fading .

Since graduate o
students from Profes- - |

~sorJack Wolf's group

at CMRR are also

, worklng




A James Massey at CMRR

On Tuesday, December 4, 1990, Dr. James Massey
teo atCMRR a semrnar entrtled “Confessrons and

science at the Eidgenossische Technische Hochschule

- Zurich {Swiss Federal Institute of Technology), Switzerland.

He is a noted expert in the field of error correction codes
and is well known for his research on decoding Reed-
Solomon codes (the Berlekamp-Massey algorithm), on

. efficient multipliers in a Galois field (the Massey-Omura dual

basis algorithm), and in cryptography. He has been the
recipient of many lnternatlonal awards for his contnbutlons
to information theory.

Dr. Massey's talk was Videotaped andis avallable to
members of CMRR’s sponsoring companies. -

N chaifed professors in the Iabs students outlined current

;areceptlon and tour of the Center s labs
Center. Well over 100 attendees were
w of _the Center by DrrectorSheIdonJS

a variety of i Issues

£ rolated to their
“~materials program.

In-particular, he has "

" assisted with the

. structural charac-
“terization of sput-" -

tered epitaxial -

8 oxide films, which . -
“'show promise as a' .

biasing layer for o

. research projects and presented posters of their work; they
 were also. avarlable for more detailed discussion of therr

2R and PaUI S‘regel of IBM Almaden Research

AR ;Center organlzed a one-day workshop entitled “Next Gen-
group rnvestrgatmg e

eration of Recording Systems.” It was held at the Sheraton -
arbor Hotel, San Diego on December 6, 1990. The speak—
and their topics were as follows

ack Wolf, CMRR

" Introduction

" Roger Wood, IBM - ‘ ' -
. “Magnetic and Optrcal Storage Systems: Opportunrtres for

; - ‘,Communrcatlons Technology”
‘antiferromagnetic. .«

 Tom Howell, Quantum

“Gigabit per 'S"“uare Inch Magnetrc Recordrng Experrmental‘
Hesults" Sl L : : L




San Diego Hosts National Conferences

The Center for Magnetic Recording’ Research was

well represented at recent national meetings held in San -

- Diego. Papers presented by CMRR faculty and students
are listed below:

- 35th Annual Conference on Magnetlsm
‘and Magnetic Materials

- F.E. Spada, A.E. Berkow:tz, N.T. Prokey “H Enhance— :
- ment in Partially Reduced v - F¢,0, via Surface Treatment
with Sodium Polyphosphate (Revrsrted) i ,

F.T. Parker, M.W, Foster, D. Margulles, A.E. Berkow:tz
, “Spm Canting in y- Fe,O, Partrcles ”

_F.T. Parker A.E. Berkowitz. “Fleld Response of Surface
Spins on Co- Adsorbed y-Fe,0;" ,

M. J Carey, F.E. Spada, F.T. Parker, A E. Berkowrtz,
- C. Leroux (Lawrence Berkeley Labs). “Exchange Amsot-
ropy in Ni,Fe, ,/Co;/ N| e Coupled Films.” :

Non- Interactlve Sphencal Magnetrc Partlcles s
M. J Carey, F; T Parker A E. Berkowitz, C. Leroux

(Lawrence Berkeley Labs) “Long Range Magnetlc ~Order m
: Non Percolatlng Granular Fe,».- SIO Th|n Frlms Mo

.CMRR, Semmar Senes

R holds a weekly seminar serles wrth mvrted
speakers from the industry as well as presentations
from graduate students and faculty. We also host the

o Dlego Chapter

Talks: presented dur/ng the prevrous srx months are I/sted
be/ow’ . SO

) Fredkm, D R. and Ftlce, J.A: UCSD “Bayesran Restora-

~tion of Single Channel Pafch Clamp Recordmg "May 8,
1990 -

. Usmg Laser Doppler Vrbrometry > May 15, 1990
©inthe Data Storage Industry " May 24,-1990.

jon, “Error Rate Performance
Square Inch Recordlng

,‘ay 29,1990

A May 31 1990

Behavror of the Magnetrc Force Mucroscope o

. GA Glbson, S Schultz “Quantltatlve Mag
i .‘-»*Mlcroscopy " : o D

Permalloy Particles Theory and Experiment.” (Inwted)

J-G Zhu, H N. Bertram. ‘Reversal Mechanlsms and ,
.~ Domain Structures in Thin Film Recordlng Media.” (Invrted):};x

,GLOBECOM '90

| " Ad. Armstrong, J.K. Wolf. ‘Coded Partral Response
- 8:B. Slade, AE. Berkow:tz “Preparatlon and Propertles ofr ‘Signalling with Peak Detectlon ? , e 2k
Sy ,“,:PE Bender, J. K Wolf, “An Improved Slrdlng WII"IdOW
~ Data Compression Algorithm Based on the Lempel ZIV ;
f‘(Data Compressron(AIgonthm It ,

" DF Fredkm TR Koehler(IBM) “Magnetlzatlon Reversal

in Permalloy Partlcles m Mrcromagnetrc Computatlons R ‘Informat/on Center

o ‘*Ungerboeck Gottfrled IIM Research Zunch “Block
~Codes with Large Euclldean Dlstance for Non Blnary
Slgnals ”June4 1990. . S i d
monthly semlnars of the IEEE Magnetrcs Socrety, San e e : ' : S

’ : : ~Hodges, Paul IBM Corporatron “DASD Array Sub- o
systems " June 5, 1990 2

ibs. “Record;H'ead e

pex
e _marked arefa
MCorporatlon “Lmear Complexrty, L

P, Bryant S. Schultz, D.R. Fredkm “Modellng the

J. F Smyth “Hysteresrs in Lrthographlc Arrays of -

J-G Zhu, H N Bertram “Self Organlzed Behawor in Thm
Film Recording Medla ‘

G.J. Tarnopolsky (Hewlett Packard Labs) HN Bertram -
“Magnetization Fluctuations and Charactenstlc Lengths for‘ '
Sputtered CoP/Cr Thin Film Media.” -

Thapar Hemant IBM Corporatlon “On Equalrzatron for

- Digital Magnetlc Recordlng " August 23 1990

‘*Balanson, Rich. IBM Corporatlon “Current Status and o
- Future Directions: for the ngld Magnetlc Storage lndustry O
L 'October16 1990 f e SN
Brlggs, Chrls CMRR “Dynamlos of Mrcro Shders R
AR Bell AIanE IBM Corporatron “Statu and
G Optlcal Data Storage ! OctoberlB 1990
*Balanson, Rlch IBM Corporatlon "Technlcal Challenges :

compan/es



apimoss.

,1,) Dresden, Germany
de DDH ZFW,

June 18-21, 1991 - 5th Joint. MMM/Inter’mag Conferencs, Pitts-

burgh, PA . Forlnfo Courtesy-Associates, 655 15th St., NW, Sulte -

- 300, Washington, DC 20005, (202) 639-5088.

‘29-August 991 Thin Film Scrence and Technology in‘the
;Ce.n ury, Evanston IL For info: . Turner, Northwestern

August 26-30, 1991  13th International Colloquium on Magnetic

Films and Surfaces, Glasgow, Scotland.

For info: Sue Lrppmann The Institute of Physrcs, 47 Belgrave
. Square, London SWi1X 8QX UK.

' August 2 29-—31 1991 3rd international Symposrum on Research in
& ngh Magnetic Fields (RHMF), Amsterdam, The Netherlands.

For info: Meetings Officer, Institute of Physrcs 47 Belgrave Square

' London SW1X 8QX, UK.

: September 1-7 1991 International Conference on Magnetism,

Edlnburgh Scotland For.infa: Meetings Officer, Institute of Physrcs ,
Belgrave Squarg; London SW1X 8QX, UK. ‘

,1-13 1991 International Conference and Exhlbrtron

Nonproflt Orgamzatron
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