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over 160 journals that the library 
has mounted locally. TORPEDO in
cludes access to over 6,000 reports 
from the library's collection (a sub
set of 185,000 reports that have been 
digitized since 1991), NRL press re
leases, journal articles, and confer
ence papers. 

RTIS Libraries 
Raytheon TI Systems (RTIS; for
merly, Texas Instruments Defense 
& Electronics Group) has four cor
porate libraries serving the research 
needs of its geographically dis
persed employees. The libraries 
provide desktop access to several 
engineering and business databases 
accessed on an internal network. 
The RTIS Libraries' goal is to move 
toward Web-based products as they 
become available. The libraries 
provide customer stations for ac

cess to the Department of Defense 
Technical Information Center's 
technical reports database (DROLS), 
OSA's Journals Index, Air Universi
ty Library Index to Military Period
icals, and Jane's Defense Equip
ment Library, as well as other 
reference tools. 

In conjunction with the Texas In
struments libraries, RTIS libraries 
provide desktop access to an online 
catalog and a Web page provides ac
cess to all types of hot links. 

Getting involved 
These four libraries and their ser
vices illustrate a small sampling of 
the types of libraries using electron
ic resources. While librarians are a 
key element of a successful library, 
patrons are also vital. OSA members 
need to look critically at their acade
mic, corporate, or laboratory li

braries to see that the information 
they need is being provided—and in 
a medium best suited to them. 

Customers should find ways to 
communicate their concerns to li
brarians. One way is to join a library 
committee whose members often 
assist in testing new products for vi
ability, subject content, and ease of 
use; help expand current or create 
new services; and review journal 
packages. 

OSA members wishing to share 
concerns about the publication of 
OSA electronic journals can contact 
LAC Chair Alexander Sawchuck 
(University of Southern California) 
at sawchuck@usc.edu. 

Kathy Nordhaus is a senior information specialist at 
Raytheon TI Systems in Dallas, Texas. Contributors to 
this article include Laurie Stackpole (NRL), Cindy Wil
son (Microsoft Corp), and Kathleen Zar (John Crerar 
Library). 

Patent Design 

A Wide-Range 35 mm 
BY J. BRIAN CALDWELL 

Patent: U.S. 5,694,253 
Issued: December 2, 1997 
Title: High Zoom Ratio 

Zoom Lens 
Example: #2 of 3 
Inventor: Atsushi Shibayama 
Assignee: Nikon Corp. 

Zoom lenses with a focal 
length range of 28-200 mm 

have become very popular as 
an "all-in-one" lens for 35-mm 
SLR cameras. To date, this 
class of zoom lens is represent
ed in U.S. literature by only a 
few, fairly recent patents.1-3 

This month's design is an ex
ample of such a lens by Nikon, 
and is notable for its compactness and high image quality. 

The design shown in Figure 1 has 16 elements arranged into four zooming 
groups in a positive-negative-positive-positive configuration. Compactness at 
the wide angle end is achieved by moving all four groups away from the image 
plane when zooming from short to long focal lengths. This contrasts with 

older style positive-negative-positive 
zoom lenses, where the front group is 
fixed relative to the image plane, re
sulting in an overall length that is 
large at all zoom positions. 

Focusing is achieved by moving 
the second group toward the object. 
A large focal length variation occurs 
during focusing because this group 
is the variator. The design is well 
suited for auto-focus construction 
because the focusing group is fairly 
small and does not require a great 
deal of movement. One drawback to 
the arrangement is that a different 
amount of movement is required for 
focusing on an object at a fixed dis
tance when the lens is zoomed to a 
different focal length. 

Surfaces 6 and 22 are aspheric, 
and are described by the equation: 

where z is the direction along the 
optical axis, h is the direction per
pendicular to the optical axis, r is 
the paraxial radius of curvature, k is 
the conic constant, and a4, a6, a8 and 
a10 are polynomial deformation 

Figure 1. 28.8-194 mm f/3.4-f/5.9 zoom lens 
for 35-mm SLR cameras. 
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constants. The asphericity on sur
face 6 helps to correct astigmatism 
and distortion at the short focal 
length position, and spherical aber
ration at the long focal length posi
tion. The asphericity on surface 22 
has a very strong impact on spheri
cal aberration correction at all zoom 
positions and also serves to correct 
astigmatism at the short focal length 
position. 

As can be seen in Figure 2, the 
design is well corrected except in the 
corner of the image field at the wide 
angle position. There is enough sec
ondary axial color at the long focal 
length position to warrant the use 
of abnormal partial dispersion glass. 
Figure 3 (see page 64) indicates that 
distortion is difficult to correct in a 
wide range zoom of this type, and 
must be balanced between barrel 
distortion at the short end and pin
cushion distortion at the long end. 
In this design the appearance of dis

tortion at the short 
end is reduced by par
tially balancing the 
third order contribu
tions with higher or
der contributions. 4 

When the system is 
focused on an object 
located one meter 
from the image plane, 
the aberrations for 
the short to medium focal length 
positions are nearly identical to 
those for infinite conjugates. In the 
longer focal lengths, however, the 
magnification starts to become ap
preciable for a one meter object dis
tance, and the image begins to suffer 
from coma. 

The aperture varies from f/3.4 to 
f/5.9 as the lens is zoomed from the 
short to the long focal length posi
tion. This is typical of modern com
pact zoom lenses, and is done to 
minimize element diameters, reduce 

costs, and improve imaging perfor
mance. Although the design focal 
length varies from 28.8-
194 mm, it would undoubtedly be 
marketed as a 28-200-mm lens. 
Similarly, the apertures would prob
ably be advertised as f/3.2 to f/5.6 in
stead of the actual design values. For 
better or worse, this is a standard 
practice in the camera industry. Ac
cording to Popular Photography, 
"zoom lens designers adhere to a 
policy originally promulgated by 
the Japan Camera Inspection Insti-

Figure 2. (a) T ransverse ray aberrat ions in mi l l imeters for 
the short focal length posi t ion (EFL = 2 8 . 8 mm) at image 
heights of 0.0, 1 5 . 1 , a n d 2 1 . 6 m m . The object is at infinity. 
(b) T ransverse ray aberrat ions in mil l imeters for the long 
focal length posit ion (EFL = 1 9 4 mm) at image heights of 
0 .0 , 1 5 . 1 , and 2 1 . 6 m m . The object is at infinity. 

Table 1. Opt ical prescr ipt ion where m e a s u r e m e n t s are given in mi l l imeters. 
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tute (JCII) of keeping within a five 
percent tolerance of all marked val
ues for focal lengths and apertures."5 
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OPN Contributing Editor J. Brian Caldwell is president 
of Optical Data Solutions Inc., which produces 
LensVIEW™, a database of optical designs found in 
the patent literature. Comments and suggestions are 
welcome at caldwell@ods-inc.com. 

Figure 3. (a) Field curvature in millimeters and distortion in percent as a function of field height for the short focal 
length position (EFL = 28.8 mm). The object is at infinity. (b) Field curvature in millimeters and distortion in percent 
as a function of field height for the long focal length position (EFL = 194 mm). The object is at infinity. 

Recent Research 

SUMMARIZED BY GEORGE LEOPOLD 

These postdeadline papers were presented 
at the 1997 OSA Annual Meeting 

October 12-17, 1997, Long Beach, Calif 

OPTICAL DETECTION OF 
CLUSTER-FORMATION ON ULTRATHIN 

ORGANIC FILMS 

The formation of nanometer-
sized alkali metal clusters on epi

taxially grown, layered ultrathin or
ganic film/metal film/insulator 
systems was optically observed. 
Structural parameters of the cluster 
films were deduced from a detailed 
comparison of linear extinction 
spectra with T-matrix calculations 
and an analysis of the polarization-
and-angular-dependent second-har
monic signal generated by the clus
ters. 

Nanometer-scaled, layered sys
tems of well ordered, ultrathin 
metallic and dielectric films are of 
great fundamental and technologi
cal interest. A possible route to the 
fabrication of such systems is self-
assembly of ultrathin organic films 
on epitaxially grown, thin metal 

films. In this paper the researchers 
present the first results of a study on 
linear and nonlinear optical proper
ties of sodium layers, which are vac
uum deposited onto n-octade-
canethiol monolayers, self-
assembled on a 50-nm thick 
Au(111)-film on mica. The experi
ments were performed in an UHV-
environment at a surface tempera
ture of 150K. The gold film's 
thickness was chosen to avoid spuri
ous interferences, or SH generation 
from sodium, adsorbed at the back
side of the sample, while allowing 
the extinction spectra of the de
posited sodium in the visible spec
tral range to become measurable. 
The formation of large, several. 10-
nm-sized sodium-clusters on the 
surface of the organic film was de
duced from a comparison of linear 
extinction spectra with T-matrix 
calculations. A simultaneously ob
served, coverage-dependent increase 
in the efficiency of SH-generation 
was attributed to cluster growth on 
the surface of the organic film, 
which in this case led to an increase 
in nonlinear optical activity via 
field-enhancement effects at the 
clusters' surface. From detailed an
gular-and polarization-dependent 

SH-measurements, the authors de
duced ratios of x ( 2 )-tensor compo
nents for the cluster-film, as well as 
their changes with the mean cluster 
size. Hence, the combination of lin
ear and nonlinear optical tech
niques allowed an in situ and de
struction-free investigation of 
morphological parameters of rough 
metal film growth on ultrathin, lay
ered organic film/metal samples. 

F. Balzer and H.-G. Rubahn, Max-Planck-Institut für 
Strömungsforschung, Bunsenstr., Göttingen, Germany. 

SELF-WRITTEN WAVEGUIDES IN 
GERMANOSILICATE GLASS 

Theoretical work indicates that 
channel waveguides can be self-

written in a photosensitive planar 
waveguide.1 The first experimental 
verification of this self-writing 
process in germanosilicate glass is 
presented. 

Photosensitive glass, in which the 
refractive increases cumulatively 
with fluence of the incident light, is 
considered. A channel waveguide 
can be written in such a material as 
follows: a beam incident on the ma
terial initially diffracts, causing the 
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