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Most OSA members know that 
their Society aggressively pur

sues electronic means of publishing 
and that this effort has resulted in a 
wide array of electronic publications 
including an annual CD-ROM con
taining a year of journal articles, the 
OpticsNet Web page, electronic sub
missions, the Optics Express online 
journal, and online versions of the 
print journals. What most members. 
do not know is how these electronic 
publications come into being. This 
column examines the process of 
bringing one of those publications, 
Applied Optics Online, to your 
screen. 

The Applied Optics Online pro
ject passed through stages common 
to many of the projects of the OSA 
Electronic Publishing Department: 
concept, funding, implementation, 
debugging, and marketing. The pro
ject was made easier because OSA 
had decided not to break new 
ground in this area, but rather to 
follow the lead of others. In addi
tion, the print version of Applied 
Optics already exists as a well-
established optics journal. 

Whether an idea for a new elec
tronic product originates from 
OSA staff discussions, OSA com
mittee meetings, or suggestions 
from society members, the Pub
lishing Technology Committee will 
discuss the merits, costs, and risks 
of the proposal. Recommendations 
are sent to the Publications Coun

cil, which may request implemen
tation or, in the case of projects re
quiring funding, make a recom
mendation to the OSA Board of 
Directors. In the case of online 
publication of OSA journals, there 
was little question that it would be 
done. The discussions centered 
more on when, how, features, and 
cost recovery. Online publication 
is a large industry, so it was decid
ed to wait until a consensus tech
nology emerged and then to put 
Optics Letters online first. Once 
Optics Letters Online, developed by 
the American Institute of Physics, 
was up and running, it was time 
for Applied Optics Online. 

The first decision in the imple
mentation of this and other similar 
projects is whether or not it should 
be developed in-house. In the case 
of Applied Optics Online, the devel
opment was done partially in-house 
and partially by outside vendors. All 
OSA print journal contracts require 
delivery of SGML (standard gener
alized markup language) and PDF 
(portable document format) ver
sions of the typeset journal articles. 
Thus, by working with the company 
that prints Applied Optics, the raw 
data stream is obtained almost ef
fortlessly. However, the abstracts 
need to be provided online in 
H T M L (hypertext markup lan
guage) and the articles have to be 
searchable online. An outside soft
ware vendor was chosen for both 
the development of scripts to con
vert the S G M L data stream to 
HTML and the generation of scripts 
that provide search tables for each 
issue. Meanwhile, OSA staff mem
bers started working on the Web in
terface for OpticsNet. 

Once the various pieces were 
completed and combined, the result 
was tested. Journal editors, mem

bers of various OSA committees, 
and other members of the Society 
helped at this stage. Some problems 
were uncovered and suggestions 
were made for improving the inter
face. Revisions were quickly com
pleted. The revised version was un
veiled to the attendees of the 
February 1998 Leadership Confer
ence. Comments were once again 
solicited and appropriate revisions 
were incorporated into the "release" 
version. 

With the initial version of the 
software completed, it was time to 
inform OSA members about the 
existence and usefulness of Ap
plied Optics Online. To this end, 
Applied Optics Online was launched 
with free access for six months, ad
vertisements were placed in OPN, 
and readers of Applied Optics were 
informed by notices in the end 
pages of the journal. While users 
were experimenting with Applied 
Optics Online during the free access 
period, software was being devel
oped for handling access by sub
scription and also for implementing 
security features. The subscription 
and registration process had to be 
determined and implemented, and 
user agreements had to be revised to 
include online access. These tasks 
were accomplished by OSA staff 
members together with external ven
dors. Once the free access period 
ended, the software was changed to 
the subscription-access version and 
marketing efforts to sell subscrip
tions increased. 

Subscribers have already evaluat
ed the usefulness of Applied Optics 
Online. If the marketing efforts 
missed you, you can see some of the 
results of the development project 
described above by going to Optics-
Net (www.osa.org) and clicking on 
"Applied Optics," then "Applied 
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Optics Online." As a non-subscriber, 
you can perform searches and view 
abstracts for free. In the future, non-
subscribers will be able to obtain a 
full article (in PDF format) by pay
ing a per article fee. 

The initial phase of creating Ap
plied Optics Online has been com
pleted. However electronic publish
ing is a burgeoning field and the 
technology to implement it is evolv
ing rapidly. Continual research into 
the means of electronic publishing 
and evaluation of the latest tech
niques must be performed. With 
user feedback, a progressive OSA 
staff, and input from OSA members, 
the evolution of online journals 
promises to be exciting. 

Deborah Herrin, OSA manager of InfoBase and Elec
tronic Publishing, can be reached at dherrin@osa.org. 

Engineering 

evanescent 

Coupling, Part 2 
BY MASUD MANSURIRUR 

Last month we began a discussion 
of electromagnetic coupling be

tween objects that are close enough 
to sense each other's evanescent fields 
without making physical contact. 
This subject has received widespread 
attention in recent years as manufac
turers of optical data storage systems 
have attempted to increase recording 
densities by flying a solid immersion 
lens over the surface of a magneto-
optical disk, taking advantage of the 
evanescent coupling of a focused 
laser beam into and out of the disk. 
This month's column is devoted to a 
description of magneto-optical disks, 

in general, and the nature of their in
teraction with the solid immersion 
lens, in particular. 

Please note that some of the figures 
and references discussed in September 
are cited here. You will need to refer 
hack to the September issue, pages 
59-62, as the figure and reference 
numbering scheme continues in this 
column. 

Magneto-optical disk 
A major application area tor evanes
cent coupling is the field of magneto-
optical (MO) disk data storage.2, 4, 5 

Here a disk, which is typically a 
multilayer stack of metallic and di
electric layers on a glass or plastic 
substrate, is placed under a solid im
mersion lens (SIL). As the disk 
spins, the SIL rides on an air cush
ion, which separates the two by a 
fixed gap-width. Two important 
questions in this area are: How 
much of the focused optical energy 
is absorbed within the optical disk? 
And, how does the reflected M O sig
nal depend on the air gap? 

Before answering these questions, 
however, we must give a brief 
overview of the physical mechanisms 
involved in MO recording and read
out. The disk consists of a thin mag
netic layer sandwiched between two 
dielectric layers, and coated atop a re
flector such as an aluminum-coated 
substrate (see Fig. 10). The layer 
thicknesses and refractive indices 
shown in the figure are typical, but 
can vary somewhat depending on the 
configuration of the drive for which 
the disk is intended. The disk is used 
in reflection, and the multilayer stack 
is designed to take advantage of opti
cal interference in order to maximize 
the coupling of the laser beam to the 
magnetic layer.4 The aluminum re
flector is an important component of 
this optical interference device, but it 

also serves as a heat sink to remove 
from the magnetic layer the thermal 
energy deposited there by the fo
cused laser beam. The dielectric lay
ers protect the magnetic film from 
the environment and, through their 
thickness and refractive index, pro
vide the necessary degrees of free
dom for adjusting the optical charac
teristics of the stack. Also, the 
dielectric layer between the magnetic 
film and the aluminum layer controls 
the flow of heat between these two 
metallic layers. 

The optical properties of the 
magnetic film are fully specified by 
its dielectric tensor, namely, 

For conventional M O media, typical 
values of the diagonal and off-
diagonal elements of this tensor at 
λ 0 = 633 nm are ε = -8 + 27i and 
ε' = 0.6 - 0.2i. The off-diagonal ele
ment is responsible for cross-
coupling the x- and y-components of 

Figure 10. Quadrilayer structure of a typical MO disk used in 
conjunction with the SIL. Within the drive, the disk rotates at 
several thousand rpm, and the SIL flies over the top dielectric 
layer of the disk, supported on a cushion of air several ten 
nanometers thick. The local state of magnetization (up or down) 
represents the state of the recorded bit (0 or 1). The size of the 
focused spot directed through the SIL at the magnetic layer deter
mines the minimum mark size that can be recorded and read out. 
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