


ACENDA OF SESS:ONS
Mondaypluly 8′ 1996

Weicome
/:45am―θ:θθam
Pib々 e Rοοm

AMA′ Adaplve Oplcs
Systems

∂:θθam-9:45am
Pibね Rοοm

Opening Remarks
/:55am―∂:θθam
Hakυ Rοοm

Opening Remarks
θ:θθam―θ:45am
MaFre R00m

NMA′ Plenary Session

θ:θθam―θr45am
MaFre Rο οm

OMA′ Digital Video Disk

Applications

θ:3θam-9:3θam
Ha々υ Rοοm

NMB′ Cascaded Optical

Nonlinearities

θ′45am-925am
Ma′re R。。m

Coffee Break

9:」θam-7θ :θθa用

CofFee Break

9:25am-9:55am

AMB′ Poster Previews:1

91イ5am― rθ′75am
P′施 e々 Rοοm

OMB′ Muit‖ ayers

&CD
7θ′θθam-72:θθm
Ha々υ Rοοm

NMC′ Frequency

Conversion

9i55am-72:′ 9ρm
Mafre R。 。m

Break

′θ:75am-70:45am

AMB′ AO Poster

Sesslon:1

7θ:45am-77:45am
Sουめ PacFFic 3a〃 roοm

Lunch
77f45am-7:θ 9ρm

Lunch
′2rθθm-7139ρ"

AMB′ AO Poster

Session:1(COntinued)

7:θ9ρm 2:θ qρm
Sουめ Pacプ″c3a〃 roο

"
OMC′ DigLal Video

7:39ρm■ :θρρm
Hakυ Rοοm

AMC′ Laser

Technology and

Laser Guide Stars

2:θ 9ρmィ :プ qρm
P′ね施 Rοοm

Break

3′θqρ

"3130p用
OMD′ High Density Phase

Change
3′θ9ρ用-5,39ρm
Ha々υ Rοοm

NMD′ Molecular

Nonlinear Optics

ぇθqρm_θ′のm
MaFre R00"

NME′ Nonhnear Optics

Poster Session:1

θ′qρ
"-7θ

Jqρm
Sουめ PacF″c3alfroom



ACENDA OF SESS:ONS(continued)

Tuesdayp luly 9′ 1996

ATuA′ Real

irnplementation

Problems and lssues

/145a-77:30am
PFbb Room

jTuA′ joint Session on Holographic Systems

θ:θθam-9:5θam
Ha々 tr/Ma′ re R。。ms

Coffee Break

9f5θam-7θ f2θam

jTuB′ joint Session on Holographic Materials and Fixing

7θ:2θam-72175pm
月a々u/MaFre Rο οms

Lunch
773ぬm-7:θ9ρm

Lunch
72fr,ρ m_7:θ 9ρm

ATuB′ Astronomical

Sclence and

Tёchniques

7つの用■ :θの m
P′ a々ke Rοο

"

OTuA′ High Density Storage

ri39ρm_3,39ρm
Ha々υ Rοοm

θfθ9ρm_
Free Time(AO)

Break

3′39ρmィ :Oρρm
iSOM/ODS Postdead!ine
Paper Sesslon

イ:θρρm_5:09ρ"
Ha々υ Rοοm

jTuC′ joint Session on Holographic Storage and Beyond

スθ9ρ
"―

θ」2‐5pm
Haku/MaFre Rο οms

jTuD′ joint

(lSOM/ODS and NLO)
Poster Session

θ:θρρm_7θ :39ρm
SουどんPac′Fic θa〃 rοοm

OTuB′ iSOM/ODS
Poster Session

θ:39ρ m_7θ 139ρm
Sουめ PacFFic 3a′ ′roοm

NTuA′ NL(D Poster

Sesslon:2

θfθ qρm_7θ′θ9ρm
SουどんPacF″c3a〃 roοm



Wednesdaypluly 1 0′ 1996

AVVA′ Post‐ Processing

of Adaplve Opjcs
Corrected:magery

θ′θθam-7θ :θθam
P′ね e々 Rοοm

OWA′ Scanning

Probe Techniques

θfθθam-9:θθam
Ha々υ Rοοm

NIA/A′ Coherent

Effects in

Senliconductor

Structures

θ:θθam-9135am
MaF′e Rοοm

Coffee Break

9,3θam-7θ :θθam

Coffee Break

7θ′θθam-7θ :3θam
OVVB′ Novel Storage

rθ :θθam_72fθθm
Hakυ Rοο

"

NWB′ VVavemixing

in Semiconductors

アθ:00am-77■ 20am
Ma′′e Rοοm

AVVB′ Additional

Adaptive Optics

Applications

′θ:3θam-77f3θam
P′た2々e Rοοm

77,3θam-717,ρ
“Lunch

72:θθm-7:39ρm
Lunch

772θam-7:3qρm
Lunch

AVVC′ Atmospheric and

Adaptive Oplcs

Performance

Characterization

7,75pm■ 105pm
P′b々e Rοοm

OWC′ Media

7:3ρρm-3:θρρ"
Ha々υ Rοοm

NWC′ Nonhnear
Probes of Materials

and Devices

73のmフイの
“Mafre R。 。m

Break

31θ5ρ
"-3:75pm

Break

3′θ9ρm■ :θ 9ρm
Break

2′イρρm■ :θ9ρm

AWD′ Poster Previews:2

3:75pm 3/5pm
Pibた Rοοm

OVVE)′ Magneto― optic Storage:1

θJOρm-5:3ρρm
Hakυ Rοοm

NWD′ Organic

Nonlinear Optical

Materials and

Polymers

3:θqρm_4′ 9ρ"
MaFre R。 。m

Free Time(NLO)
イf2ρρm―/f39ρm

AGENDA OF SESSiONS(continued)

Conference Reception

え39ρ m-9'θ 9ρm
lυatr Cardens



ACENDA OF sESSiONS(continued)

Thursdayp luly l l′ 1996

AThA′ Wave‐ front

Sensing Techniques

and Detectors

θf00am-70f′ θam
Pikalで Rοοm

OThA′ Oplcal
Heads:1

θ′θθam-9:θθam
Hakυ Rοο

"

NThA′ Photorefractive

Nonlinear Oplcs

θ′θθam-9:θθam
MaFre R00m

CofFee Break

7α 70am-7θ :30am
Coffee Break

9:θ Oam-7θ :00am

AThB′ Adaptive

opucs cOntrol

Optimization

7θ:3θam-77:4θam
Pibtt Rοοm

OThB′ Codes and

Channe:s

7θ:θOam-77145am
Ha々υ Rοοm

NThB′ Thermal

Nonhnear Optics

and Mode Locking
Mechanisms
70:θθam-77:」 θam
MaFre Rο οm

AThC′ Poster Previews:3

77:イθam-72175pm
Pibb Rοοm

Lunch Break

72:75ρ m-7:39ρm
Lunch Break

72:θθm-7:39ρm
AVVD/AThC′ Poster

Sesslon:2

730pm■ 3のm
Sου[あ Pac′″c θa′′rοοm

OThC′ Digital Video Disk

Oplcal Heads
ア3の

“
■

'θ
の"

Hakυ Rοο
“

3reak

3つの用■3の
“

Panel Discussion

on CCDs
3f3qρm 5:39ρm
Pua κer7′ Ken′ One

OTh[)′ Magneto―optic Storage:2

3:39ρm 5,3qρm
Hakυ Rοοm

NThC′ Fiber

Non!inear Optics

スθρρm―∂:θ qρm
Ma′′e Rοοm

Panel DiscussiOn

θ′39ρ m_70:39ρm
Ha々υ R00m

NThD′ Nonlinear

Optics of

Thin F‖ ms
θ:09ρ m_9′θρρm
Ma′′e Rοοm
NThE′ Non‖ near

Optics Poster

Sess:on:3

9:θqρm_77:θ 9ρm
Sοtrth Pac′ βc θa〃rοοm



Fridayp luly 1 2′ 1996

OFA′ Opucal
Heads:2
θfθθam-9′3θam
Ha々υ Rοοm

OFB′ Lasers

アθ:Oθam-77:45am
Ha々υ Rοο用

ACENDA OF SESS10NS(continued)

AFA′ Wave‐ front

Correctors

θ:θθam-9f2θam
Pibtt Rοοm

N FA′ NLO of
Atomic Systems

θ:θθam-9:イθam
MaFre R00m

9′イθam一 ′θfθθam
Coffee Break

NFB′ Oplcal
sontons

7θ fθOam-77:イθam
Ma〃 e Rοοm



MONDAY

HAKU R00M

Openi口g Remarts
Bernard Bell′ MOSτ  t/sA′ ODS Cenera′ CんaFr

Masahiro Olima′ Hたacわ ら力ρan/1SOノИ Cenera′ CわaFr

OMA・ Dな′ra′ Иdeο Dおルスpp″cafiO■s

Gordon Knight′ Tera Sror COrp.′ t/SA andヽ l Tsunoda′

月′ねcわらJaρ an/Pres′ 詭 rs

8:30am (InVited)
oMAre,pecredmarkera"ご aρρ″car′οns OFDyDprod‐
ucιら Greg Thagard′ rime_レ むヽrner DVD wil!create new
synergies in what are diverse markets. Linear application

will have new interact市 ity and interact市 e will have new

user acceptance vvith better resolution and speed improve―

ment.

9:00am (Invited)
OMA2 0 Desむ princripres For media seryer s/Stem↓ Al

Kovanck′ Hewrer卜 Packand CO.The rnedia serveris becom_

ing an importantsystem component Networks′ video cOm_
pression′ and storage arrays are enab‖ ng technologies fOr

server systems.lA/e discuss seven fundamental aspects of

media server design and understanding

9:30am_10:00am
coree Brea々

HAKU R00M

10:00am-12:00m
OMBO Mu′ι′′a/ers and CD
Takeo(Dhta′ んイarstrsわ′la′ Jaρ arl and K.Goto′ To方 a々F

υη′1/ersfr//ヵ ρan/Presノdb“

10:00am (inVited)

OMBr・ yorumefric magnero‐ oplた sfOrage ο
"murfriprerecordins surFaceみ Kurt A.Rubin′ Hal J.Rosen′ Terry

McDaniel′ Wade Tang′ ′BM A/ma(メ (〕n Research Cenfer
[xperimental results On erasab:e magneto― optic recording

on an optical disk cOntaining multiple data layers are de―

scribed.Extension ofthe rnuitiple recording layer concept

to other types of writeable media are discussed briefly.

10:30am (lnVited)
OM32 ● DEra′ ra/er diskο veryiett Toshiyuki Kashivvagi′

Sοη/COrp′ Jaρan.Various types of Dual Layer Disks(DLD)

vvhich double the capacity of each side ofthe disk are re―

vlewed.

11:00am (InVited)
OMB3・ Red readabre CD‐ R mediみ Yuan― Sheng Tyan′

Pranab Raychaudhuri′  Kee―Chuan Pan′  George R. C)lin′
Fridrich Vazan′ fastman κbda々 Co.Recording media com_
posed of dispersions of meta‖ ic species in organic matri―

ces are appropriate for recordable compact disc readable

also at the red― vvavelength region.

11:30am
OMB4 0 DyD readeル COmpa“‖e CD recoFdabre medれ
I Sasakawa′ H.Umehara′ M.Yanagimachi′ J.Tokuhiro′ Y
Taniguchi′ I Misawa′ K.Takuma′ S.Hirose′ ん″rsυ F Toaお υ

Chem′ carsノnc.′ ノapaη .The possib‖ ity of nOvel CD record―

able rnedia that can be played back on both CD/CD―ROM
dr市es and oncoming DVD/DVD― ROM drives is demon―

strated.

11:45am
OMB5・ Hi夢‐reFrec″″f/erattbre c2 Yoshihoro lkari′

Reり i Tamura′ Toshiaki Ta‖ ′Norio Ohta′ Tetsuya Nishida′

Yumiko Anzal′ Makoto Miyamoto′ 月′ねc力 ′ιd.′ ヵρan.

High― reflecJ宙 ty erasable CD is developed.It provides vvrle

power of 35 mVV and 100-time overwrite cyc:es. These

characteristics are rea!ized by Au97C03 reflective film and

CeTe-3 mol.%Sb2Se3 reCOrding f‖ m.

12:00m-1:30pm
luncrP

HAKU R00M

OMCO Dな′rar Иde。

Bernard Be:l′ んイOSτ t/SA′ and D.H.Shin′ Samsurlg/

わ rea/Presf“ rs

l:30pm (inVited)
oMcre■ e cOurse οFdeveropring Dりね′Иdeο DiSt Shin―

ichi Tanaka′ Maぉυsわ′ね f′ec"c′ ndtrsttar c。 .′ ιd′ Jaρ an.

An optical R()M disk applicable to a CD size digital video

disk has been developed lt has higher recording density

than CD by abouts破 times.

2:00pm (lnvited)
OMC2・ ハmむ

“
ι′ο

"patt 
ο
"rewrifabre opι

′Cardiskcom_

ρaribre witrP D■ヽ ,Tamotsu Yamagami′ Sοn//Jaρ an.Ab―

stract not ava‖ ab!e.

2:30pm
OMC3・ Sma″ sizea″ drargesforage capadf/opJcar yideο

diskrecordeぅ S.Itoi′ I Matsui′ ■∪chikawa′ M.Miyatake′

NEC~Co`p.′ Jaρ an.hA/e reportthe development Of an opti―

cal video disk recorder that employs both nevvly devel―

oped 25 Mbps― COD[C and SCALLER formatforrecOrding
to both sides of a 12-cm o phase― change disk at 1 0.4

GBytes

2:45Pm
aMc4・ Иdeο d′sc recorder s/stem us′口g magnefo_opニ
ca′ 」isO Seり i Murata′ Kenj:Asano′ Noboru Mamiya′
Yoshihisa Suzuki′  Se‖ chirou Takahashi′ Akiomi Kunisa′

Nobuo Lou′ Kenji Torazaw/San/of′ eCFrrc Co.lkチ′ノaρan.

VVe have deveioped a video disk recorder system using an

MO disk that can record two hours of rnOving picture en_

coded by MPEG2 method.

3:00pm-3:30Pm
CorFee grea々



MONDAY,lULY 8,:996

HAKU R00M

OMD● Hiま DenJr/乃ase ttange
Teruo Murakami′ Tosわfba R&D Cenleぅ Japan/and
Al― Lien Jung′ Beヴわg υη′Ve“ Fヶ οFスerona υ″c&
スstronaυ″cs/C~h′na/Presideん

3:30Pm (InVited)
OMD′ ο‖むゐdensFf/recO■蝿 re“″οrog/。

"ρ
力ase

crPange ditts/sfemo Shunii Ohara′ NObuo Akahira′ Takashi

lshida′ んイarstrsh′ ra frectr′ c′ndtrstrね ′Co.′ ιd′ Jaρar7.We
wil!report high density recording technO!ogy and system

margins using mark‐ edge recording and groove‐ land re_

cording on a phase change revvritabie disk.

4:00pm
OMD2● Hi誠‐derls′ f/"aSe crPange recoding′ B.A.j.
jacobs′ J.RW.B.Duchateau′ P力′ノrips R“ earch ιabο ralo―

rFes/Tん e Nerわ erlands.By optimizing the disc structure and

the recording technique′  over 100′ 000 direct Overvvrite

cyc:es are achieved On a 2.6-GByte 12-cm phase change

disc.

4:15pm
OMD3● PofenfFa″r/οf tte A『 rn_sb_re pあ ase dbarrge

reco■蝿 materiar For力む″‐Jensiり eraSabre oprFcar`鮨 cs2

Michiaki Shinozuka′ Takashi Shibaguchi′ Michiharu Abe′

Yukio:de′ RFcο力Compan/ι ki′ ノapan.Potentiality of the

Ag_:n― Sb―Te― based phase change discs for high― density di‐

rect over vvrite recording vvith an optical system is demon―

strated.

4:30Pm
OMD4 0 fxfensわ

"Ofル
Tear_verodf/margin h ρ力ase

cha口″ opricar recoJd′ .gИ″Jtt a variabre purse comperl‐

sar′ο″′ Hironobu Mizuno′  Michikazu HOrie′  Kenichi
Takada′ ルイ′isubFsん F ChemFcaノ (〕οrp.′ /aρan.A variable
multipuise compensation method is prOposed to achieve

wide!inea「velocity margin(1.4m/s―more than 10 m/s)

with a fixed phase change disk.

4:45pm (invited)
OMD5 0 1and/gF00Ve recording ο″rettcrye medれ R.

VV1 01sOn′ Bんイスrmattη Researc・ h Center A simple pic―

ture of crosstalk reduction in iand/groove recording is pre‐

sented.This yields a rneasure of crossta!k′ proportional to

edge shift′ useful in optin¬ izing optical design.

5:15pm
OMD6 0 Hi計 ‐」erPsFf/h_grOοVe reco■tt wtt phase
crPange discs′ Osamu Kawakubo′ Koichi Yasuda′  Mikio
Sugiki′ Hiroshi Makino′ Son/Corp.′ Japan.We prove that
3 GB orrnore user capacities are achievab!e with our phase

changediscsbyuseofsimplein― groove recording FnethOd.

ら
‘



TUESDAY

HAKU R00M

ノruA・ JOゎ I sessb■ o"HoJograpわた5/stems
G!enn Sincerbox′ だフИハ′maden Research Centeぅ t/SA′

Pres′6た r

8:00am (invited)

′ruハ ′・ Dむ′rarヵο′。graρ力Fc」ara slοrage s/sfemら
Lambertus Hesse‖ nk′ John F Heanue′ Matthew C.BashaⅦ 与
StanFod υnル′Op″ret′ηc.We discuss recent advances

in digital holographic data stOrage in terms offundamental

tradeors betvveen component′ material characteristics and

applications.Recent resu:ts′ including stored and retrieved

video clips vv‖ !be presented.

8:25am (lnVited)

′TJA2・ Prospecrs fOr Fasf accessル οrograpあ た memor′ eε

りOhn H.Hong′ !an McMichael′ りian Ma′ Tallis Chang′ Wiト

liam Christian′  David Pletcher7 MOnte Khoshnevisan′
Rοc々we′′ScFence Center/υ SA A unique feature of ho10_

graphic memory is its potenjal for fast random access if

nonmechanical means fOr page addressing are imple―

mented. lt is possible to obtain 1 0 microsecond latency

(equivalent to disk head seek time)by using acoustooptic

deflectors to steerthe address beam in an angularly mu:ti_

p:exed holographic memory system.VVhen l-100 GByte

storage capacities are considered′  hovvever7 the non_
mechanical addressing constraint poses cha‖ enging design

prob!ems.ln this paper7 vve describe fast access holographic

memory architectures and discuss the critical design issues.

We also describe recent Rockvve‖ efforts to develop a fast

access holographic memory system.

8:50am
′TJA3● frror sources a"」 performance″mお hadむ′ね′

ヵoragrapあた data sforage s/sLm′ john F Heanue′ Andrew
Daibeり Ray Snydeら lames Coivin′ Matthew C.Bashaw/L.
Hesselink′ Opr′

“

′々nc.lA/e describe error sources encoun―

tered in digital h。 |。graphic storage and determine subse―

quent performance ‖mits. Results obtained with our

experimental system are presented.

9:05am

ノrarA4● Data detec″οn forpage_access opricar memoFた S
ッγ′昴 hrers/mゎο′hferFerence/john R Heanue′ Korhan
Glrkan′ Lambertus Hesse‖ nk′ S`arlFord υnfy We introduce

a data detection technique thatimproves the bit― erro「 rate

performance of page― access optical rnemories corrupted

by intersymbol interference.

9:20am

′ruA5 0 Sfaお [ics oF cross‐ faル ″οise hあοrograpわ た dara

sforager Claire Cu′ Gregory Sornat′ The Penns/′ varlFa Srale

υr7′アメJOhn HOng′ Rοc々И′e′ノノnternaliο nar ScFence Cerller

VVe analyze the statistics of cross― talk noise in holographic

data storage and determine the cOrresponding signal― to―

noise ratio′ threshold va!ue′ and bit error rate.

9:35am

′TJA6 0 Srltt murrriprerdぁ 。rograpめ た 3‐Dd′s々 s/sfe"′

Allen Pu′ Demetri Psa!us′ Ca″FOrr7ね ′r7SfFrure οF recんηο′_

og/. A holographic disk system has been demonstrated

experimenta‖ y.Storage density of 4 bits/μ m2 is aChieved

with 1 00‐ μm‐thiCk photopolymen

9:50am-10:20am
Col●e Brea々

HAKU R00M

10:20am-12:15pm
′TJ3・ JOhI SeSSわ

"ο"Horograpわ
た MaleFiarS&

F′χ′ηg
lan McMichael′ Rοc々ッγeノ′′ηremar′οηaみ υs4′ Pres′der

10:20am (Invited)

ノruBr・ PRIsM「 Remο vingめ e mateJbrsわ。ffrenec々 h
ん。rograprPFc sforage/Glenn I Sincerbox′  ′θんイス′maden
Research D′ yた′οι Lambertus Hesselink′ Opr′

“

々′nc.This

paper vv‖ l review the demanding requirements placed on

the recording material for holographic data storage and

report on progress ofthe PRISM consortium in developing

a suitable material for this application of the technology.

10:45am (InVited)

ノTU32 0 0p派
"rr/h」

uced reFrac″ve hdex dhnges h
grass/Turan Erdogan′ υnル ROcん esねたThis talk will review

photosensitivity in a variety of giasses in addition to cu「

rent and potential app‖ cations ofthis phenomenon.

11:10am
′ru33 ・ M“′ι′ルncFiona′ ρ力οforeFractive c力 romopルοres

″

“

力なんfransparenc/and opι im′

“
Jわれ″′ngencer R.

Twieg′ R.VVortmann′ C.Poga′ C.Geletneky/C.R.Moylan′

P Lundquist′ R.G.DeVoe′ R M Cotts′ D.M Burland′ ′θノИ

ハルηaden Rcearcわ C~enたた Novel organic chromophores

useful for photorefractive optical storage are identified that

produce high diffraction efficiencies by optimization ofthe

Kerr susceptib‖ ity χ
(3)(_①

,ω′0′ 0)contribution.

11:25am (Invited)

′ry34・ frectricar Rxingο F′θθθ angre‐m“IIriprexedrPor。 _

grams h SBN「/5′ jian Ma′ Ta‖ is Chang′ JOhn Hong′
Ratnakar R.Neurgaonkar/Rο ckwe〃 ′nterna″οnar scFence

Cenre〃 George Barbastathis′ Demetri Psalus′ Ca′′fOrnfa

′nsfたυre οF Tecん r70′Og/. Electrical fixing of 1 000 angle―

multip:exed holograms was demonstrated in a l― cm3 ce―

doped SBN:75 crystal.The average diffraction efficiency

was rneasured to be O.0050/O and the uniformity vvas about

80%

11:50am (InVited)

ノTEJ35 0 Dりね′hηge sforage b/murfriprerdヵ orograpゐた
recording h Ce_」 oped S3N cr/staみ M.Yamamoto′ K.

Nonaka′ ■Kume′ NTT′ηredlsc"′ ′nar/Research labοra―

ForFes/Jaρ an. lA/e show the results of multiplexed holo―

graphic recording characteristics ofdigitalimage data using

SBN single crystal vvith a compact laser diode system.



TUESDAY,jULY 9, 1996

12:15pm-1:30pm
l“nch

HAKU R00M

OTuA・ ni♪ Densif/Sforage
Di Chen′ Chen&ス ssοcFares Cο nsυ′[′rlg/υS4 and■

Maeda′ H′racわ らJapar7/Pres′ ders

l:30Pm (InVited)
OruA′・ ハ ,3θ‐mm4.6‐ Cb/te MO d′ s々 compattre″ frP

rrle 2.6‐G~b/fe MO d′ st,amey Robbins′ Chuck Ernst′ πn―

nacreんィ′crο ′nc.A130-mm4.6-Gbyte disk drive is deveト

oped with the additional ab‖ ity to read and vvrite the 3X

and 4X ISO standard formats.

2:00pm
OruA2 0ハ proforype aprFcar rape recordeぅ RL.M.Put′
G.[.van Rosmalen′ J.A.H.Kahlman′ Pわ′′

"s ReSearcん
labο raどο″es/The Nelherrands.A prototype opticaltape re―

corder based on a very fast spinning poly80n is presented.

The irnprovements with respect to the earlier system are

highlighted.

2:15pm (InVited)
OTuA3● Dお

“

Jbured digifar sery。 /Marinusり.MOnen′
Porar。′d corp.′ L/SA.The characterisucs of a DDS track‐

ing system for optical discs′ which supports cha‖ enging

track eccentricities′ recording densities and read/write pe「

formance′ are discussed.

2:45pm
OruA4・ ′″reracttons h seryo r。 9pS οF a■ opr′ca′ Jis々

JrFyer Tetsuo Semba′ ′BM Tok/oR“earch ιabοraゎ r//Ja‐

ρac Allen K.3ates′ Alan A.Fennema′ ′BM Srorage s/s“ m
D′yお′On.A digital servo contro‖ eris developed tO cancel

interactions in servo loops that are produced by a combi―

nation of a galvano actuator7 a push‐ pun tracking error

detection′ and an astigmatic focus erro「 detection method.

3:00pm
OrtrA5・ cOmpacr disc_direclaccesssloragedisc Dennis

G.Howe′ υη′′スrレοna.A compact disc that hasinfOrma‐

tion stored on it using a new recording format′ the com―

pact disc― direct access storage disc recording fOrmat is

described.This recording format enables writing and read―

ing of rnore than 680 Mbytes of user data to/from a single

compact disc in contiguous(b10Ck)Sectors― ―exactly as is

done on magnetic hard drives′ floppy drives′ and rnagneto―

optica!drives.

3:30pm-4:00pm
Brea々

HAKU R00M

4:00pm-5:00pm
′50M/ODS PosIJeadline Sessiorl
Paul hA/ehrenberg′ スρρre compυ reぅ υs4/and
Da宙 d Shieh′ Naliοnar Cん Faο TJng υηルers′ 1//

Pres′ders

HAKU R00M

H.R
Cん ina′

7:00pm-8:25pm
ノryC・ JOゎ I sessbЛ  ο‖HorograpわたSrorage anJ
ge/o■ J
Manabu Yamamoto′ N丁万Jaρan/PresFder

7:00Pm (Invited)

′rucr e large‐scare力 0′。gmpめたmemο r//Demetri PsaLis′

Xin An′ Geoffrey νVt Burり Fal H.Mok′ Ca′ M9rnfa rnsrfFure

οF Techr7ο ′og/. We designed and demOnstrated a page―

formatted random‐access holographic memory capable of

storing up to 1 60′ 000 holograms.The holograms stored

were retrleved、 vithout any measured errors.

7:25Pm
′ruC2・ rmpraved usabre capadr/for Oprica′ ρar‐ο″

entedmemoriesッ γ′frP smarfρ ′κ′hterFacesp 1/Vei― Feng Hsu′

Alexander A. Sawchuck′ υη′′ Sουrhern ca′ ′Forrl′a. VVe

describe Reed― Solomon error correcting codes innp!e‐

mented with smart pixel devices to irnprove the bit― error

rate and capacity of optical page― oriented memories

7:40pm
ノTuc3 oハ dFra′ Waverengf■ _murfriprerd■ 。「ograpわたJara

StOFage S/siem′ D.Lande′ j.F Heanue′ M C.Bashaw/L.
Hesselink′ Sraη Foκ′υη′y VVe demonstrate the automated

storage and retrieval of digital data in a novel holographic

memory system using a diode laser

7:55Pm
′ruc4・ Nοver s/stem arch′ fecrures fOr pracr′ car yOrume

力ο′ograp力Fc memο rFes′  Feng Zhao′  Koichi Sayano′
スccυ ttaye Corp.A novellensless holographic rnemory aト

chitecture based on the phase― coniugation propertyofvol‐

ume holograms is proposed (Dptical read― only and
wnte―once― read― many memoriesthat use the new scheme

are presented.

8:10pm
′ruc5 o specfra■力οre‐and_angre murfriprexed yorumeヵ 。_

rograpあ たmemοr//Xianmin Yi′ Changxi Yang′ Shiuan― Hui

Lin′ Pochi Yeh′ υη′z Ca′′Forrlね Santa garbara′ Claire Cu′

Penns/′ var7′a State υη′y We investigate a 4-D spectraト

hole‐ and― angle― muitiplexed volume holographic storage

system vvith spectral hole burning materials. Expresslons

for the cross‐ ta!k noise and storage density are obtained.

■
■
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8:30Pm-10:30Pm
ノruD゛ Joわ I POSteF SeSSb″

′TuD′ O Nοverazo_」/e_dopedPMMハ ″′ms as opι′ca′ Jara

SfOFage med′ み V R Pham′ A.Grangeり I Galstyan′ R.A.
Lessard′ υnル la1/aみ Canaあ .OpJcalinfOrmajon is holo―

graphica‖ y stored′  retrieved′  erased′  and overwritten on
nevv azo― dye― doped PMMA guest― host f‖ ms.We present
nevv data concerning the dynamic behavior ofthese f‖ ms.

′ruD2 0 0fF‐ 3ragg analysis oF Jffracあ
"ettcienc/ο

F

ρ力OrOFeFracriveあ οrograms/Koutarou Nonaka′ NTT′nteF

discrip′′nar/R“ earch labο rarorFes/Jaρan.Dirraction eri―

ciency versus angle mismatch from the Bragg condition is

ana!yzed′ takingintoaccountthephotorefractivephaseshi貴

and fringe bending effect.

′ryD3● ■eOり οFfwo¨ specFes transpο rrh"ο rOreFracfんe
cr/srars us′ ng fwO Wa1/ererPgths For nο ″」esfrucrye reaJ_

o“ιA.Y Liu′ M.C. Bashaw/ L.Paraschis′ L. Hessehnk′

Sfar7Fod υrl′′VVe present a rnodel of charge transport dy―

namics of ho!ographic recording and nondestructive read―

out using tvvo wavelengths sequentia‖ y in photorefractive

media vvith tvvo impurity species.

′TuD4● Properf′
"ο

f resonanf fwo‐PあοfO■ processes h

ρゐοfOreFracι ′r medれ L.Paraschis′ M.C.Bashatt A.Liu′
L. Hesselink′ Sianford υη′′lA/e develop a charge trans―

port rnodel to describe resonant tvvo― photon processes es―

tablishing nonvolati!e holograms in photorefractive rnedia.

LA/e investigate the photorefractive behavior with respect

to i‖ umination and material parameters′ and further evalu―

ate the intermediate state occupancy and the saturation

regime.

ノruD5 0 0p漁m′ hprementa餞 知 OF compos′re ttrers as
yorarmeヵorograms h i′ Nわ(■ fOrparterrP FeCOgnition′ Tracy

D.Hudson′ AmyS.Kransteube,Deanna K.McMi‖ en′ υ.S.

スrm/MたSIre commanけ Francis I S.Yu′ Shizhuo Yin′

Per7ns/′vanね State υηル A compOsite llter for distortion―

invariant oblect recOgnijon is designed and implemented

as a LiNbC)3V° lume hOlogram located in a 4-f optical pro_

cesson

′ruD6 0 SwFtcrPabre dF″ hacfんe eremer・ Is and app″cations

to rPoragrapヵ ′cand m“′tila/er optim′ storage/Lavvrence

H Domash′ Badtt N.Gomatam′ Foste「M′′rer′nc.メ リames
Leger/Gregg K‖ b" υrl′′ん″nnesOla.Storage app‖ cations

of electrica‖ y svvitchable diffractive elements made from

fine′ grained polymer dispersed ilquid crystalinclude beam

steering′  ho!ographic ROM′  and switchable lens aberra_
tion correction.

ノTUD/。 Mο傷たわn comperPsar′ο″ゎρヵοforeFracrye me_
JFa Farmurfriprexぁ 。′。gttρ■″MC.Bashaw7j.F Heanue′
L.Hesse‖ nk′ SranfOd υnfy LA/e evaluate Operating points

for rnob‖ e lon cOmpensation in volume holography.

lULY 9, :996

′TJDθ・所ase_conJあ
"′

ng recrl"● Jes fOr reve′′ng οftte
reFerence beam hfens′f/h or油 ogona′ ρ力ase‐encoded
murfゎ′eχ′rPg For力οJograρ力′c dara srorage Peter B.
Catrysse′ Matthevv C.Basha、 ゃ与John F Heanue′ Lambertus

Hesse‖ nk′ StaηFoだ υη′y We present phase‐ conditioning

techniques for orthOgonal phase― encoded multiplexing′

increasing spatia:uniformity ofthe reference beam inten―

sity and affecting storage capacity.

ノruD9・ D島″ra′ 9uas■力asemarcrled ιИο‐coror"。
"1/oね

‐

f′′e■οrograpルFC sforage/E.S.Bjornson′ M.Bashatt L.
Hesselink′ Srar7Fod υη′y[rasure can be reduced by vvrit―

ing at:ess sensitive wavelengths.We evaluate data rnagni_

ficatiOn and optinlization required to a‖ eviate distortion

resulting from the wave!ength shift.

′TJD′ O e sforage and reaJo“ f oF力むゐ_reSο ru[′。.■οJo―

grapル′c imtts For ορtiCar dara sIOrage and secur′ ヶ ap‐

p″catio″↓ Koichi Sayano′  Feng Zhao′ スccυ Nave Corp.

High spajalresolujon images were recorded as wave!ength

multiplexed vOlume holograms and reconstructed vvithout

the need for imaging optics.500 images were stored in a

single volume by use ofthis approach.

ノruDrr 0 0p漁餡′cOrFerafi。 ″。f ρhase‐ a"J amp″fy」e‐

encοded οbJiects us′
"g wavererlg“

‐mu′ fripreχ edヵ oro‐

grap■ 13 storage eremer・ し Koichi Sayano′  Feng Zhao′
スccυ wave Corp. VVave:ength mu!tiplexed′  ho!ographic
reference f‖ ters are used in optical correlators for both

phase― and amp‖ tude―encoded images.Applications in

target recognition and security verification are demon―

strated

′ruD′ 2・ Random pんase d′施 ser desrign fOrル 。rograpぁ た

storage/ Deanna McMi‖ en′ Tracy D. Hudson′ Amy S.
Kransteubeゥ υ.S.スrm/Mた Sノ′e Comman“ Don A.Gre―
gorン Peter S.[rbach′ Cynthia G Zabel′  υη′′スノabama―
月untsν′ノ′e.A random phase diffuseris designed for use in

storing multiplexed holograms.The design is reasonably

independent ofthe type ofinput used.

ノruD,3 0 Pse“」oranJom codes for 1/orumeゐ 。rograpぁ た

storage apprim〔′。ら v Morozov/K.johnson′ A Lahrichi′

υn′И C~0ノοradο . IA/e investigate the potentiality of

psuedorandom codes for high capacity volume storage

app‖ cations:hologram spatial rnultiplexing′ rnultiplexing

in storage based on image holograms′ and kew words for

associaJve memory.

ノryD74 0 HOrograpあたdむ′far srOrage be/o″ J tte Jtthc‐

tion′′mた rs iρossルre『 CorPceprua′ anavttο f力οrograp■た

dむ′rarsfOrage″請s/ntteた aper:"“′Valenune MorOzO、
υnfy Co′Oradο .An architecture for holographic digital sto「

age vvith synthetic aperture is discussed.Aperture synthe―

sis a‖ ows for significant increase in holographic storage

density beyond the classical diffraction limit.This cOnclu―

sion resu:ts from previous efforts in superreso!ution tech―

nique development an a pr′ οrF knowledge of the data

pattern.
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8:30pm-10:30pm
Oru3 o′ soM/ODS Posfer SessiorP

OTEIBr O Phο rOn_excFred pFaCeSSes′
"″

0"′inear 9ptiCa′

marettL Ailun Rong′ Yanwu Lu′ Kalhua Yuan′ Zhonglin

Zhang′ Luqing Shi′ geヴ′r7g υηルスerona υ″cs and Astro‐
naυι′cs/ Chfrla. Revvritable optical rnemory based on the

interaction between photon beam and non:inear optical

materials vvith picosecond response is discussed experi―

menta‖ y and theoretica‖ y.

Oru32 0 Re1/ersめ re ρヵase crlarlge and FeWr′ fabre perFoル

mances oFphfrParoc/anhe compο undら Fuxi Gan′ Sわang―

力aFrns″ιυ

“

。FOp″cs andttne A4ecわ an′cs/Cん′na.The study

of structural and optical properties changes of phtha10cya―

nine compounds during iaser and heat treatment′  the
infuence of meta‖ ic ions and derivatives on optical and

recording properties′ as vve‖ as vvrite―erase performances

are reported.

Oru33 0 0pι′mizing fwofあοfo■ 3D Jara sfOrage FrP ρあο_

focrPromた male脆おus′ng ttθ  pr′ncripres OF“ ο
"′

hear op‐

ticら D.A.Akimov/N.|.Koroteev/S A.Magnitskli′ A.N.
Naumov7 D.A Sidorov― Biryukov/A.M.ZheltikO■ ノ`イOS―

cοw Sね re υr7′′′Rυssね .TIvo― frequency photocoloring in

photochronlic material irradiated by spatia‖ y separated

laser beams is studied.VVe discuss optimizatiOn of tvvO_

photon 3D data storage invoking cOncepts of nonlinear

optics.

OTJB4 0 0p″car arra/for y′」eο _οルJemanJ s/srec
Haichuan Zhang′ Longfa Pan′ Duanyi Xu′ TsFngわ υa υnル′
Ch′r7a Optical array is an inexpensive solution fOr video―

on―demand systems.Some features of optical array as pe―

ripheral memory for video server are discussed in deta‖ .

OTJ35・ Reaル time shgingο rl opricar disk″brar//Makoto
Mizukami′ ShigetarO!vvatsu′ Nobuyoshilzawa′ NTTノrlね r‐

σ′SC"′わar/ReseaκわιabοralorFes/Japan.This paper ex―

plains a nevv real― time staging technique in vvhich the disks

are rated according to the likelihOod of use through disk

access.

OTu36・ Opr′car d′s々 sPaぬ′′むルfmο」Jね foり IS.Tayloり

υ.S.ス rm/MたSfre Comman″ M.M.Wilson′ R.L Hartman′

K B Farり Adyanced OpF′ca′ S/srems.The applicalon of

opticaldisktechnologytoopticalprocessingisinvestigated.

hA/e conclude that optical disk modulators can be imple―

mented effectively in ATR processors.

OTJ3/・ Para′reraccessoplicardittasmemoryandprO―
cessing erements for力なら‐Speed PafferF reCOgrlMο

"s/s‐femみ C Davison′ j.M Coupland′ N.A.Halliwell′
ιοughbοPugわ υηル′υκ The potential of opucal disks as

para‖el access memory and processing elements is dem―

onstrated through an incoherent correlator vvith use Of bOth

matched and compute「 synthesized f‖ ters.

OTu3θ・ P"ο rOcゐer,icar and specrroscOpFc Properties oF

per/‐Ar/′οχ/‐p―Q“hοneSr candidates For 3‐ D ορ″ca′

memor/Jerices,A.A.Angelutc′ A.Yu.Chikiseち N.1.

Koroteev′  S. A. Magnitskli′ Yu. P Meshalkin′  I. A.

Ozheredo■ S.Yu Orzhance■ V V Shubin′ N.T Sokolyuk′

んイοscο w Sね re υnf′′Rυssね .More than 30 pery― Aryloxy―

p―QuinOnes have been synthesized for their possib!e ap―
plication in 3-D optical memory devices. Extinction

coefficients′ fluorescence′  photochrOmism and phOtode―
composition quantum yields′ and two― photon absorption

cross section of 1 5 naphtacenequinone derivatives for both

isometnc forms are measured.

Oru39 oハ
"ο

ver erasabre and rewritabre opticar mem。 ッ

“
tilizingρ ルοfosiim“ rated rumhescerlce h tt and Sm Co‐

Joped Srsp力οspあοr ceram′ cs/H.Nanto′ j.Nishishita′ M.
Kadota′ N.Kashiwagi′ T Shinkawa′ S. Nasu′ κbnazaッ ya

rnsrttυ le OFTec力 ηο′og///aρanメ Y Douguchi′ ′ndus″′aノ Re―

seaκん′ηsど′FυたοF rsん ′々a、γa′ Jaρan.PhOtosumulated lumi―

nescence characteristics of UV_‖ ght_irradiated SrS:Eu′ Sm
phosphor ceramics′ vvhich can be apphed to a nove!eras―

able and revvritabie optical rnemory7 are reported.

Oru370● long M‐sfare″ FefFme bacrer′ οttοJopsh″′ms
as opJcar cacrle memor/devices′ C.Ho Wang′ A.K.Kaり

B.S.Wherrett′ He″οトレν♭
"υ

n′′′υ(M Bacon′ υη′y

leedら υtt R.L.Baxteら υηル fdinbυ ばん′υκ OpJca!cache
memory properties ofiong lifetime bacteriorhodopsin(BR)

filrns are studied in nanosecond― pulse pump and cw probe

experiments.A read― contrast ratio of～ 25:l and a write―

read_erase cycle of 1 50 μs are demonstrated.

OruBrr・ ufframicЮ fom′ηgοFphase― crParlge opι′cardむヒ

For cross‐ secrionar frarPsmiss′On erecfror・ m′croscορル
Myong R.Kim′ jeongヤν,Park′ jeong S.Lee′ ιG frecFronfcs

Research Cer7Feぅ κοrea. Ultramicrotomy for the prepara―
tion of cross― sectional TEM thin fO‖ s of phase― change opti―

cal disks and analytical electron microscopy are carried

outto examine deta‖ ed microstructural features.

Oru3r2● ハ magrrefo‐ opι′c resfbed For 532■m sens′ rye

mediみ ID.Milsteゥ VV,L.BletscheL E.R IA/alkett υηFy

スrレοηみ S.B.Hamilton′ Apex S/s“ ms′ncメ M・ L Caldwell′

DeSな n SC′θnces′nc.We descnbe a nOve!testbed system

useful fOr testing magneto― optic media at 532 nm.A new

type of objecuve― lens scheme is used along with a diffe「

ential spOt size focus servo.

OrarBr3・ oprFcar dis々 encodingFare For mhh,vm CNR′
john M.Gerpheide′ Oplex Gο mmυη′caF′Ons Corp.Mulj―

level(M―ary)data encoding is demonstrated to be an efti―

cient rnethod to achieve high data transfer rates Symbol

encoding rates are analyzed to reduce(3NR 18 dB fora 65

Mb/s user data rate at 3000 RPM

Oru3,4● ■ e sfruclarra′ desrign Of」uaルra/er reaユ 0″J/

。prcar dis々み B。卜hA/en Yang′ Jia― Reuy Liu′  Han―Ping D.

Shieh′ Na″οηa′ C~hFaο Ttrng υnfy′ R.0.C tthe dual― layer

read― only optica!disk is designed to make the reflectivities

of both data layers nearthat of(〕 D′ to reduce the interlayer

crosstalk′ to maintain required readout power/and to ob―

tain sinlilar focusing s curves.

■
９
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OTJ375 0 Nomer′ car arrar/sぉ 。f fracking error on力 むカ
derPsif/Oprica′ 山ヒb/vectOr d′rhct′。.mοdeみ Pei―Ⅵh

Liu′ Han― Ping D.Shieh′ Nar′οr7ar Cんねο Tung υη′y/R.Cλ C
The vector diffractiOn modelis apphed to analyze the track_

ing error signal of high density optical disks. Numerical

resultsshOvvthatVgrOovedandU_groOved disks need rnOre

precise control on transverse dirnension and groove depth′

respectively.

OTJ376● Infegrared reaこノwiteあea」 desrign fOr OpJca′

rape s/ste″′Adam Drobot′ Aibert Green′William Graveり

E.A!an Phil‖ ps′ Robert VVhite′ No ConvershA/yeth′ Sc・Fence

スρρ′′Ca″οr7s′ r7rerrlaJο ηa′ Gοrp.The pe「fOrmance goals′

design′ and operation ofa highly integrated optoelectrOnic

laser read/write head to scan optical phase change tape is

described.

Orugr/・ 乃e rape_based rap′ J access a″ brdabre′
"asssforage proliecι  Donald Dempseン Gerry joyce′ Teraban々

S/Stems rrlc.メ Adam Drobot′ N Convers VVyeth′ ScFence
スρρ″Car′οns′nrerna″ οr7a′ COrp.An ambijous program to
develop a high density/fast access′  !ovv_cOst data storage
system based on optical phase change tape is described.

OTJ3′θ・ 1′た fime resr OF MD disc Yoshihiro Okino′

んイaおυsわ′ね frectrFcノ r7dtrSrrFar Co.lkチ ′ノapan.The estab‐

lishment of‖ feJme measurement method of MD disc for

consumer use is discussed′ and sOme experimehts have
been done on fourtypes of MD discs

OTuBr9 o MefhοごFor"ο rmalizing rゐ e wrire raser ρower
oFmagnefo‐opJcar diskd″ vesわ/usinga ca′めration disk′

Shigell Hara′ 乃′′Fa Heaノめ υηル′Jaρac Fumiaki Yamada′

′θM Jaρaι shuli SaSaki′ Reノねわ′″1/Cenね r FOr frecFron′ c

Compο nenrs οfJaρao Kan― ichi Oishi′ Ptrrs“ c rndtrstriar Co.

lki′ ノaρar7. Method for norma‖ zing the !aser power of

optical disk drives by using a calibration disk is described

with test resu:ts for a period of over 2.5 years.

Oru32θ ●D′

“
cr access cOmpacr disc versus CD‐ ROM

recOvered Jara re施 ゎ′″r/esfFmafeら Babak Tehranchi′

Dennis G.Howe′ υ77′yス rizona.The errOr handling capa―

bility of the cOmpact disc― direct access storage disc(CD―

DASD)recording format is different frOm that of the

conventional CD― ROM recording format. Statistical esti―

mates of the residual errors in data recovered from CD―

DASD and CD― ROM discs that are contaminated by
representative error burst events are reported and compared.
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HAKU R00M

OM・ ScanЛtt Probe■働■●veS
Henryk Birecki′ Hew′ erI Packa′ at/sA/and T Kubo′
動 レυοね υη′versF1//Jaρ ar7/PreS,法 〕rs

8:00am (Invited)

0″4′ ●Nea卜縫 rd opricar feめ ″。rog/forぁ むめdensif/

ορfFcar sIorage and rParlο prPο foЛ Fcs/Toshiharu Salki′

κbrlaga、γaス cadem/ο FScFerlce and Tec力 r70′ Og/7ノ aρan.TO
increase the write speed′ vve optimize the shape of fiber

probe for high transmission efFiciency.lts ability in the appli‐

cation to nanophotonic devices is demonstrated.

8:30am (InVited)
OИ久2 0 Scan■′●gprobe‐baseddara stOrage/H.J Mamin′
B. D.Terris′  R. Ried′  Do Rugaら  ′θんイスノmaden Research
Cente″ B.Vヤ t Chui′ 工 VVl Kenny/Stanfoκ ノυr7′y VVe de―

scribe developments in the use of scanning probe micros―

copy and nea← field optics techniques to perform high

density data storage.

9:00am (invited)
Olう偽30υ′rraルむみdensif/recording″

“

aromた fOrce

micЮscope probes o"ρ 力aSe diarlge medれ TokaO TOhda′

Hiroyuki Kado′ んイaFsusわ ′ra f′ecFr′c rr7dustrね ノCO.ι d′ ノa―

ρarl・ The conductance in an area oflo nm in diameter has

been contro‖ ed reversibly by applying voltages with use

of a conductive probe of AFM.

9:30am-10:00am
Col●e grea々

HAKU R00M

10:00am-12:00m
OttB・ Noyer storage

James Kwiecien′ 3んイ′t/SA and Y Honguh′ Tosん fba′

Jaρ ac PresFder

10:00am
Op1/37・ 3‐D Jara stOrage h fwof力 οfo"p力οfocrPromた

oρ fFcar memorFeら F. B McCormick′ :. COkgoら A. S.

DvorniК ov/M・ Wang′ N.Kim′ K.Coblentz′ S.E.Esenett R

M.Rentzepis′ Carr/Reca′′ノηc.ヽ′Ve present the current sta―

tus of our wOrk on tvvo_photon phOtOchromic vOlume opti―

cal memo門 es′ including munilayer recording/relay and BER

analysis

10:15am
OW32 03‐ D optica′ Jara sfOrage h frarPsparenf marer′ ‐

at E.N.GlezeL M.Milosavljevic′ L.Huang′ R.J.Finiaン

T‐ H.Heり J.P Ca‖ an′ E.Mazuり Haryaκゴυr7′′LA/e present

a novel rnethOd fOr 3‐ D optical data storage applicable to

avviderangeoftransparentmaterialsandpermittingparal―

lel storage and para‖ el readout.

10:30am
OW33● Record′●g arld reaJo“ f οF a crPο resteric″ 9uid‐

Cr/Sta■basedmuitilりerdistWOlfgang SchlichJng′ Sadeg
Fans′ Bunsen Fan′ john Haag′ Zhり ian Lu′ Le Li′ Reveο ′nc.メ

Tom Milsteり Hui Luo′ υll′′スrizona.A novel mult‖ ayer

optical disk is proposed.Cholesteric_liquid― crystal rnedia

are used that have unique vvavelength and polarization―

selective reflection. Recording and readout are demon―

strated.

10:45am (InVited)
OW34● FIIture perspec″ve οFmagnericsuperresorutiO″ ′
A.Takahashi′ Y Murakami′ J HirOkane′ Y Kurata′ Sんarp

COrp.′ ノapan.The MSR method′ using stauc magnelc force′

realizes high―density recording and has an advantage of

combination vvith othertechno:ogies for high performance.

11:15am
OW35 0 SuperFeSOr″

“

。n disk Иィたんρ力οfochFOm′C mas々

ra/eF/TSuyoshi Tsujioka′ Minoru Kume′ San/of′ ectrFc Co.

ld′ Japaι Yukio Horikawa′ Atsushilshikawa′ 焔 nebο ιd′

Jaρaι Masahiro irie′ りυShυ υηル/Jaρan.we demonstrate

the superresolution readout by using a photochronlic mask

layeL ThiS technique is expected to provide various opti―

cal disks with high recording density.

11:30am (inVited)

OИ436・ Comparisο
"ο

Fめe ab‖f/ο fρ力ase change me‐

dFa versus MO medFa ro suppο rf hig力 」ensFf/brue raser

recording′ M.Mansuripuり υη′y Arレοηa.We discuss the

similarities and differences betvveen phase change and

magneto‐optical recording techn01ogies in terms of data

storage density/speed of read/write/erase operations′ and
compatib‖ ity with expected deve!opments in the near

future.

12:00m-1:30pm
l“″cカ

HAKU R00M

1:30Pm-3:00pm
OИ4C o Med二a
Masud Mansuripuり υη′ve“′r/οFArレοηa/and H.Ooki′

Sοη/Corpο ra″οn/Jaρar1/PresFdeβ

l:30pm
OttC′ O Fasr yecfOr晨価rac[′οrl carcuraι′。

"For emわ
ossed

opFicar disぉ И″働 aめ′frar/prO“I“′Takeshi Shimano′

Kazumi Kawamoto′ Mariko∪ meda′ Takeshi Nakao′ H′racわ′

lkチ/Jaρan.Fast vector diffractiOn calculation using a com‐

bination of sca!ar diffraction theory and the boundary e!e―

ment method is shown with g00d correspondenceto some

experiments.

０
０
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1:45pm
OWC2 0[爺 cienf ιhermar modeling οF οpl:m′ disk re‐

cording′ Marek W Kowarz′ IFasFman Ю め C々o.A method
for efficiently determining temperature profiles on record―

able optical disks is described that uses a nove!tempera―

ture transformation to reduce the effective dirnensionanty

ofthe problem.

2:00Pm
OWC3 0 Measuremerrf oF rrle fhermar cοel″cFenfs οf

ρ力ase‐change opticar recoding“ Ims/Yung―Chich Hsieh′

M.Mansuripuら υη′′スrレοnaメ リames volkmeら fasrman

κbda々 Co.A procedure to determine the thermal param―

eters(including phase transitlon temperature′ thermal con―

ductivities and specific heats)ofthe phase― change media
of optical recording is described.

2:15pm
OWC4● DeFormaι′OJP erFecお arD」 reco貿′′●g crParacre″ s_

ι′cs oFCD‐ &Yj.Huh′ j.S.Kim′ ■Y Nam′ Samsur7g Aエ
yanced′ rlsJ[υ re οF Tec力 rlο′og// κbreaメ S. C. Kirn′  κοrea
スdyanced′ r7srfFtrte OFScFerlce and rechrlο ′og/.The dirnen_

sions of a deformed area are calcu:ated and observed by

structural analysis and AFM observation′ and the relatiOn―

ship betvveen the bump of PC surface and the recording

characterisjcs(CNR and iitter)iS invesjgated.

2:30pm
OWC5 0 rrle resoruri。

"′
′mFf OFop:′car disc masterin3 R

L.M.Put′ R.D.Morton′ J.j Rusch′ H.R Urbach′ Pわ′′ゎs

R“earcわ labο rarorFe島 砧e Neめerrantt The combinajon

ofirnprOved photoresist processes and better exposure tech―

niques leads to a reduction of the sma‖ est achievable pit

size in optical disc mastering。

2:45Pm
OWC6 0 ffrigh‐derDSif/Opι ′ca′ 山 m々aster recodeぅ B.S.

An′ S.H.Lee′ E.S Lim′ Y G Cho′ C.S Yang′ SKC ι′m‐
ilea lorea.To increase density of opucal disk recenJy itis

necessary to develop disk mastering technology ∪V mas―

tering technology to sausfy the requirements is developed

that could resu!tin pit width of O.15 μm.

3:00pm-3:30pm
Brea々

HAKU R00M

OWD o Magrlero‐ op:た Sforager 7

B‖ I Mitche‖ ′3M L/SA′ and Sung― Chu:Shin′ KArSτ

Korea/Presiders

3:30pm (lnVited)
OvyDr・ Hi´ de鴨′ケ re∞記′ngmechanお m cDn ma♂腱 fo‐

op〔′car磁,Takeshi Maeda′ 月′ねchみ ιd′ Japan.The rules

that dominate in read and write processes are clarified and

the high density recording rnethods based on the rules are

reported.

4:00Pm
OWD2 0 0prim“m recο・

蝿 cOnJぁ ns oF d′

“
cf ο1/er_

wrife magrpefo‐ opticar dis々 dri1/e For rhe wiJesf ροwer
marJn′ S・ Ku面 ta′ J.SaitO′ K.lsh‖ ′M.Horikavva′ H Akasaka′

N′ ο々n Corp.′ Jaρan.USing the mu!jpulse wrtting method

on direct overwrite magneto‐ opJcal(MO)diSk′ we exam―

ined optimum MC)― disk drive recording conditions for the

widest power margin.

4:15pm
OWD3● DF“cf οyerwrire magrlerO_ο ρliCar disks w′ frl

magneric superresoruri。
"rea」

o“f func[′ οι Yoshio Fulil′

Takashi Tokunaga′ んイ′Isυわたん′frecrric Gorp.′ ノaρan.Thresh―

old temperature design for light intensity moduration di―

rect overvvrite rnagneto― optical disk is presented′ and erase/

read povver rnargins are improved.

4:30pm
OWD4・ Sfab′″llesoFraser_ρ umpedmagrleric rerdm。 」J_

ね[′ο
"recod′ "多

Yasuh■ o Tanaka′ Masaab Kurebayashi′

Seり i Yonezawa′ 月fFacわ′ιd′ Japan.Recording characte「

istics of the lase卜 pumped magnetic field modulation mag‐

neto― optical recording are evaluated.This rnethod has high

performance of cross erase and linear recording.

4:45Pm
OWD5 0Supeル カむみdettf/oprFcardis々 usingdeepgroove

mettοι Seり I MOrita′ Madoka Nishiyama′ Hiroshi Konishi′

Hiroyuki Matsumoto′ Tatsuo Niwa′ N′ ο々n Corp.′ Jaρan.

Deepening the groove depth could suppressthe cross erase′

so that the track pitch iess than O.5 μnn vvith COnventional

red laser diode is feasible.

5:00pm
OWD60ハ new frlermarrespOrPse destt forル 4gみ reco雄
ing densif/magnefo‐ opticar mediみ T Abiko′ A.Konishi′

M Kagavva′  S. lgarashi′  Sο r7/COrp・′Jaρa17.ThrOugh the

investigation of thermal response in magneto― optical re―

cording rnult‖ ayer/vve developed a six― layer structure that

has potential properties for higher recording density.

5:15Pm
OWD/・ Co/Prdishwitha si"ρ li■e」 sfrucfurer Y― S.Tyan′

■ K.Hatwaゥ G Farruggia′ R.H.Victora′ M.VV Culveら C.

F Bruckeら fasfman κοda々 Co Potentia‖ y low‐ cost Co/Pt

disks are fabricated with use of a sirnplified structure

(ultrathin dielectric)and process(relatiVely low vacuum).

Cyclab‖ ity and recording performance of conventional

media:s reta:ned.

LUAU GARDENS

7:30pm-9:00pm
corPrerence Feceprion
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HAKU R00M

OThA・ Opr′ ca′ HeaJs′ ′

Tom Milsteり υηルersfr/οFArレοna′ and R.Katayama′
NfC Corpο rar′οr7/Jaρ an/Pres′

“

rs

8:00am (Invited)
OThAr e rnfegFale二 Oprc discρ .… 」evices:H/brid fO
mο

"ο
″frPた わregr壼ゎら I suhara′ Osab υηル′Jaρ an.丁 he

current status of the integrated― optic technO10gy fOr data
storage are revievved with emphasis On the author′ s work′

and the possibilijes′ prob!ems′ and subleCtS forfuturework

are discussed.

8:30am

脇 淵 競 鶴 』輩?だ r留 性 協

′

[躍 l
Kevin Erwin′ Lifeng Li′ JameSJ.Burke′ υη′′スr′zοηa.The
optical properties of a device that couples laser light into

and out of integrated optical read/write heads are exam―

ined.

8:45am

漱 憮 黒 ∬ lTt溜
|ど

総 量 誌 電

/」
ル

Rοcわester High performance phase― only superresOlution
filters based On difractive optics technology are presented.

ハn integrated superresol宙 ng OblecuVe with a continuous

diffractive b!aze profile is proposed.

9:00am

l脱 島輩 寵 聰 fim,鳳 i
Yamamoto′ NTTノηrerdiscfiD″ naγ R“earcわ ιabο ralor′θら
Japan.We have devdOped a readoutsyttem ttng a shad―
ing band placed in the co‖ ectiOn path. Simulations and

experiments confirm crosstalk suppression.

9:15am

鰐 f」腸 惚T籠胤ま『嵐需棚 輝撫
Taliri′ Yasuakilnoue′ Takenori Gotoh′ Akira lbaraki′ Kelichi

m蓄器難乱蹴ぷ鶴鸞肺寵
method is effective in dovvnsizing optical pickups

9:30am-10:00am
Col●e Frea々

10:00am-11:45am
O=ら3・ cOcres&channers
Blair Finkeistein′ ′θノИ′したレt and S Tazaki′ [ん′me
υη′vers′

“

Pres′

“

6

10:00am (lnVited)

Orr137 0 Иケ′re argo″rrPms for PWM recol蝿rn MOS/S‐
rem↓ jerry Hurst′ ′BM A′maden R“ eaκわCenた r This talk

vv‖ i focus on advanced write algorithms for high density/

high data rate optical recording in M()systemsゃvith spe―

cial emphasis on Optimizing overa‖ system performance.

10:30am
O■32● Hむみr/脆JJsens″ve rr5θ οo 9araJrivaryedM0
medれ Katsusuke Shimazaki′ HirOki Takao′ Norio Ohta′

Masafumi Yoshihiro′ Nobuyuki Nagai′ Susumu lmai′
HfrachF Maχ e′′ιd′ ノapaη .On a quadrivalued MO media′
switching field for fou「 levels reё Ording is dramatica‖ y re_

duced t0 150 0e. Double speed and double density re‐

cording become available

10:45am (InVited)
0■33 0 A sIJJ/ο frecordingcode For力妙 _dens′ヶopニ
cardist saburOTazaki′ 訪′me υηル′Japan.丁 he survey for

the finding of good candidate recording codes to rea‖ze
the higher areal density storage is the focus.

11:15am
O=みB40 A paFι iar― respο″se maximum_IIker′みοοJ derec_
ι′ο″ mettο J For MO recOFd′

"多
 Tatsuya Narahara′

Katsutoshi Aratani′ Atsushi FukumotO′ shin Masuhara′ 5on/
COrp.′ ノaρan.We detect bits of o.237-μ m bit iength and

085-μ m traCk pitch recorded by magnetic field modu!a‐

tion on a magneto― optical disk vvith use of a partia卜 response

maxirnum― ‖ke‖ hoOd detection method.

11:30am
OTrP35 0 Иferb′ decod′ηg c′κ

"′

f far DyD"ra/ers/H・
Hayashi′ M.Umezawa′ H.Kobayashi′ Piοrleer frecrron′ c
Corp.′ Japarl.We have developed a Viterbi decoding ci「
cuit fOr[)VD players that can reproduce digital data from

Dヽ′D media more accurate:y than does a conventional

decoden

ll:45am-1:30Pm
l″

"chBrea々

ｎ
Ｖ

■
■
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1:30pm-3:00pm
OttC O DyD ffeaJs
David Kay&sFman― Юめκ υSA′ and s.Tanaka′

MaFsυ sわ′fa′ ノapan/PresFders

l:30pm (inVited)
οTrPcr o Duar focus opι ′ca′ あeaJ所請 a力οrogram‐hre_
graredrens/Yoshiaki Komma′ Seり i Nishino′ Sadao Mizuno′

Yasuhiro Tanaka′ Kenichiro Urairi′ ノヽイaおυsわ′la frectr′ c rrl_

dustriar CO.1女 ェ′ノaρarl・ IA/ith use of a ho10gram― integrated

:ens′ both a 0 6-mm disk and a l.2-mm disk can be read

wlhoutcomaaberrajonofthelensafterskewadiuStment.

2:00pm
OrrPC2 0 1●ud Cr/star s力

“
frer_Oρ [′ca′ hea」 for DyD

pra/er所昴 cD compa励‖f//Man_Hyung Lee′ HyunJun
Kirn′ Jung― Bae Kirn′ Won― EuH Chung′ Song― Chan Park′ ln―

Ho Choi′ Seong― YunJeong′ :n― Sang Song′ Eui― Seok Ko′ Dae‐

Young Kim′ Jin― Yong Kim′ 16 frectronfcs rnc rcο′dsta坊

κοrea.The optical head with aperture― control capab‖ ity

using!iquid crysta:shutter is deve!oped.CDs and DVDs

that have differentthicknesses are successfu‖ y played with

a single obieCtiVe lens cOrrected for only one thickness.

2:15pm
O■C3● DyD/CD‐ compafibre pFc々Цρ us′ηg″9“d cr/s_

far sヵ

“
ごrett seiji Kaliyama′ Yasuyuki Kano′ Yoshiyuki

Matsumura′ Yoichi Tsuchiya′ Syuichi lchiura′ San/ο frec―

rr′ c cO.′  ιtd.メ Jaρar7. We have deve!oped a compatib!e

pickup using a liquid crysta:shutterthat can play back twO

types of discs′ DVD and CD.

2:30pm
OIみ64 0 Duar waverengf■ 。ptim′ rleaJ For θ。6 mm arlJ
′。2 mms"わsfrare fゐ ′ckness′ Ryuichi Katayama′ Yuichi

Komatsu′ Yuzo Ono′ NfC Corp.′ Jaρan.A dual wavelength

optical head for O.6 mrn and l.2 mm substrate thickness′

using 635 nm and 785 nm laser diodesllvith HOE or vari―

able magnification optics′ is presented.

2:45Pm
O■65● DyD/cD compattrepldupheaι  N.Takahashi′
H Sato′ H.Osawa′ K Nagai′ Tosん′ba Corp.′ Jaρac H
:sobe′ l Kasuga′ Sank/o SeFk′ Mな.CO.ι d′ ヵρan.A DVD/
CD―compatib!e optica:pickup head has been developed

by use of a duallens rotary actuator.

3:00Pm-3:30Pm
greaル

OttD O Magnero‐OPlた sIOrager 2

YS.Tvan′ faslman―よ0ぬtt/SA′ and J.Saito′ N巖oη

Corp.′ Japan/Pres′ ぬ rs

3:30pm (InVited)

0■ D′ ο Trle Ⅲρorね nce of tte sec″re■/per srorage
media h ttegroba′ hformaあ

"ne誨
蘇 ,MakotoYoshioka′

FЧ″rsu/ノapan.This paper describes the importance of 3.5″

magneto―optical rnedia as the secure hyper storage tech―

nology in an information centric giobal netvvork.

4:00Pm (Invited)

0■D203.5わめ ″ ye“

“

″οrog/rHsp b/magne"施 rd

m。」uraJ。ル Tetsu Watanabe′ 5o,/6ο rp.′ ノapan.A new
3.5 inch MO disk drive that stores 650 Mega bytes user

capacity is deve10ped and commercia‖ zed. Laser Strobe

Magnetic(Dve卜 lap recording technology achieved l.3 Giga

bits per inch2.

4:30Pm (InVited)

OttD3 0 9θ mm magrrero‐ Optim′ dittdriver Ken― ichi:toh′

FЧ〃おυ ιabOralor′es Ld′ ノapan.Present status and future

trend of 90 mrn magneto― optical disk drive are discussed

with respect to performance improvement′ compact― siz‐

ing and multifunc10nality.

5:00pm
O■D40H妙‐performance magrlefo‐ oprFcardis々 s/stec
Masaaki Kurebayashi′ Takashi Hoshino′ Tetsuya lkeda′ Seり i

Yonezawa′  H′ lacわ′ιι(1′ /aρan. VVe have developed an

advanced magneto― optical disk using the laser pulse irra_

diation magnetic field modulation method.The recording

density of 2.3 Gbits/in2 is aChieved on conventional disks

5:15Pm
O■D50 Feasわ‖f/sfu」/ο Fわむ卜denS′ f/ranJ/gr。。ve

recOr」′rlg οn magnefο‐Oρ [′car dFsks′  Kyuya Narita′
HideharuTakeshima′ Toshifumi Kawano′ んなおυわたわ′Cんem′―

car corp.′ ノaρar7・ Feasib‖ ity of!and and groove recording

on magneto― optical disks is studied by use of po:yolefin

and polycarbonate substrates

HAKU R00M

8:30Pm-10:30pm
Paner Di“usiorP

ヽ
―
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■
■
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OFA 0 0pι′ca′ Hcadsr 2
John Deutschbein′ He″re← Packa′α L/SA′ and l suhara′

Osab υn′veκ′t//ノaρan/Presfぬ6

8:00am

鰍If潔鼎I需蹴潔機、:籠if胤盤;

Kiyoshi Osato′ isao lchimura′ Kenil Yamamoto′ Atsushi
Fukumoto′ TOshiolA/atanabe′ Mitsuo Naito′ Shin Masuhara′

蠅1絲簿h弊施模節欄脚I常
disk.

8:15am

解λ「re露週ti晰塁 .雛鮮庶」

甜
`ξ
『 :11指[思認:1宙I臆出虜t精篇:

spherical aberratiOn compensation mechanism.

8:30am
OM3・ A cο mpacf_disc_cOmparめre digira′ videο disc

憮蠅]営聯j里指踊紳鮮
糊T膜篤胤恕:[『電β:ri鵠:鷺階Lど鳥
器ri認∫翼Ⅷ翼肌:Ⅷ鳳蹄懲冨篇鏃len駐

8:45am
OЙ401出 seFyO ttrlg a ri7“ ′J cySね′dercer N.Murao′
M Iwasaki′ S.ohtaki′ 月οηeer frectronFc Co./Japan.We

脳Ⅲ梶盤鼻鮒I::籠脂躍隧¶#:‖『ξ訛
the a‖ owance.

9:00am
OF/45 0 QJadFanf ρup″ derectiOn foF Optim′ Jara sfOル
ager T D.Milsteり ヤヽtL.Bletscheら E.R VValkeり υr7′ァスr′―

鍋ξ£寵:喘吼鮮乳肥i盤:酬:1よ

ホ:怒 rξ蹄濫属∫高yttd「面de tr∝ktt e「

9:15am
OFA6 ・ Dittrentia′ メИO rea」o“←en力arlcemenf with re‐

rardaぁ
"prare oF aЛ

 aFb′frar/Phse働 ′ι ivan Prikryl′
んイOST′nc.lt is shOwn that retardation plates other than a

quarte「 wave plate can enhance direrential Mc)readout.

Non―quarte「 vvave p!ate advantages and limitations are dis―

cussed.

9:30am-10:Ooam
G01be Brea々

42

10:00am_11:45am
OF3 0 1asers
Don Carlin′ Op麒′υs4′ and S.Kubota′ 5on/
Corpο rar′οn/ノaρan/Presfders

10:00am (InVited)
OF3′・ Brarengreen″ _yf raser diodes「 PrOgress h re施 わユ
′f//Michael A.Haase′ θM Gο .Blue_green ll_V1laser reli‐

ab‖ ity continues to irnprove at a rapid rate through

reduction Of defects in the as_grown epitaxial layers and

irnprovements in ohmic cOntacts.

10:30am (Invited)
OF32 0 Sfarus a"」 pFOSpeCrs oFbrye andgreen semicon‐
JtrcrOr rasers/Diego Olego′ Pわ′″ρS frectronたs Nο rth

Ame″ca.The techno10gy status and the cha‖ enges in the

deve10pment of ZnSe and CaN semiconductor injeclon
iasers fOr app‖ catiOns in optical recording are discussed.

11:00am (inVited)

OF33● Patts fo brue diOde rasers2 Da宙 d F Welch′ SDl′

ノnc.Recent years have brOught dramatic advances in the

deve10pment of blue diode lasers′ leading tO the develop‐

ment of higher density optical data stOrage systems.Three

approaches have been heavily pursued′ including compact

frequency doubled diOde lasers′ ZnSe― based diode lasers′

and mOst recently CaN‐ based diOde lasers. The relative

merits and current status w‖ l be discussed in deta‖ as ap―

phed to optical data storage.

11:30am
OFB4● 635¨

"m raseF d′
0」ew′請ρursaι′。rr moJe For DyD

Oprica′ ρickup′ Tae‐ Kyung Yoo′ WonJin ChOi′ JOng― Seok
Kim′ in― Sung Cho′ ιG‐ frecrrorlたもResearch Cenねぅゎ rea.

635-nm iaser diodes with stable sel「 pulsation rnOdes′ newly
deve10ped for DVD optica!pickups′ shOvv exce‖ ent rela‐

tive signal― to― noise ratio of-135 dB/Hz even at 2%disc
reflectiOn

ll:45am-1:30pm                            ~~
lunchBrea々
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