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President's Report

The end of 1998 was marked by a very significant
event for our optics and spectroscopic communities -
the Australasian Conference on Optics Lasers and
Spectroscopy, which was held in Christchurch in
December. This was an
extremely  successful
conference which
attracted a  large
number of participants
— over 250 including
a substantial number of
PhD  students. A
number of industry
exhibitors were also
present at this meeting

displaying recent
developments in
equipment, and
initiating many

important contacts. The venue at the University of
Canterbury was ideal, with very well equipped lecture
theatres and local technical help at hand. The area for
the exhibits and poster display was spacious and well
laid out. The scientific program of the conference was
superb. The lectures, plenary, invited and contributed
as well as the poster presentations were wide ranging
and extremely interesting. I believe that the overall
impact of this conference was that of a much larger
event. Wednesday's Dan Walls Symposium was a
fitting tribute to Dan's impact on the field of Quantum
Optics. A number of his former students and
collaborators presented excellent talks demonstrating a
strong and impressive base for new and exciting
developments in physics stemming from Dan's
tutellage.

On behalf of all the attendees, I would like to thank
Wes Sandle and his organizing team (Peter Manson,
Rob Ballagh, John Harvey, Ken Ghiggino and R.
Reeves) for the enormous amount of work that they put
in to making the conference the success that it was.
Two student prizes for the best poster presentations
were given by AOS at the ACOLS conference. The
prizes went to Robin Purchase from ANU and Winni
Hensinger from the University of Queensland. These
prizes were sponsored by Lastek. I would like to

express my thanks to Lastek for their generosity in
sponsoring the prizes.

I am also pleased to be able to announce that the 1999
AOS Postgraduate Student Prize was awarded to
Daniel Day from Victoria University. This prize will
provide travel assistance for Daniel to attend an
international conference on 3D imaging where he
hopes to present a paper entitled "High Density Three-
dimensional Optical Data Storage".

The AOS Council met on the Thursday evening of the
conference week and an abbreviated set of minutes for
that meeting is elsewhere in this News. The Council
believes that the Society should have a much larger
student membership than it has today. Possibly we are
not informing new students sufficiently about the
benefits of becoming members of our Society and
about the work that the Society is doing to promote
optics in Australasia.

As Brian Orr mentioned in his retiring President’s
report in the previous issue of AOS News, we have
regular communications with the Federation of
Australian  Scientific and Technological Societies
(FASTS) which is a lobby group for Australian Science
and Technology in local political, social and economic
circles. FASTS has now announced its Ten Top
Policies for 1999. We have reproduced them here for
you in this current issue of AOS News. These ten top
policies are most important for all of us and should be
considered very seriously by all of our members. In the
near future the Government is going to define its
position on research funding mechanisms for our
Universities. I strongly support the view of FASTS, of
the importance of a nationwide competitive, peer-
review process which is part of a plurality of research
funding mechanisms. It is important that the position of
ARC is secured as an independent body and provided
with an increased budget so that a larger number of top
ranked science projects can be funded. Both Europe
and America have sharply increased their spending on
research. Australia should follow this lead.

Halina Rubinsztein-Dunlop
18 January, 1999

http:/ /www.physics.mq.edu.au/ aos/
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AUSTRALIAN OPTICAL SOCIETY

The Australian Optical Society is seeking nominations
for the fourth award of this medal, which is for an
outstanding contribution or contributions to the field of
optics in Australia by a member of the Australian Optical
Society.

Previous winners of the medal have been:
1995: Mr Bill James
James Optics, Melbourne;
1996: Dr Parameswaran Hariharan
University of Sydney and CSIRO;
1997: Professor Jim Piper
Macquarie University.

This Medal is the most prestigious award of the
Australian Optical Society. It would normally be
presented only to a nominee at an advanced stage of his
or her professional career and with a strong and sustained
record of authority, enterprise and innovation in the field
of optics in Australia.

Nominations for the 1999 AOS Medal Winner should
include brief personal details and a curriculum vitae
emphasising the main contributions made by the nominee

to Australian optics.

Two letters of recommendation should also be provided.
Nominations may be made either by or on behalf of any
eligible candidate. The selection panel reserves the
option to seek additional information about candidates
for the award.

It is hoped that the person selected to receive the medal
will be able to do so at the next AOS Conference, which
is planned for mid-1999.

The closing date for nominations is 15 February 1999.
Nominations should be sent to the AOS Secretary:

Dr Clyde J. Mitchell
Optical Systems Engineering
CSIRO MST
Private Bag 33
Clayton South VIC 3169
Tel: (03) 9545 2942
Fax: (03) 9544 1128
clyde.mitchell @mst.csiro.au

New Journal of Physics
Dear Colleague,

The Institute of Physics and Deutsche Physikalische
Gesellschaft are pleased to announce the launch of New
Journal of Physics (NJP). This new all-electronic, peer-
reviewed journal is available FREE to anyone with access to
the Web.

The publishing partners, Institute of Physics and Deutsche
Physikalische Gesellschaft, are committed to building NJP
into the leading scientific journal in its field by publishing
articles of outstanding scientific quality that merit the attention
and interest of all physicists, in all fields of physics. The first
articles are now online.

Citations to the journal will be as for any other journal, and it
will be abstracted and indexed in the main secondary services.
such as INSPEC. In addition, selected articles will have
associated online commentaries. As execulive summaries.
these commentaries will provide even greater access and

visibility, offering a valuable entry point into the physics
research literature. The publishers are also committed to
maintaining unrestricted access to the archive at no charge.

Judging by the high level of interest already shown by
libraries and physicists alike, we are sure that NJP will play a
pivotal role in the future of scholarly communication.

Further information is available from http://njp.org.
Alternatively, you can contact me at the address below.

Yours sincerely

Terry Hulbert

Head of Electronic Marketing

Institute of Physics Publishing

Dirac House, Temple Back

Bristol BS1 6BE

United Kingdom

Tel: +44 (0)117 930 1047 (direct)

Fax: +44 (0)117 930 1187

E-mail: terry.hulbert@ioppublishing.co.uk
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Hews from the World of Optice

®

AUSTRALIAN OPTICAL SOCIETY

12TH CONFERENCE OF THE
AUSTRALIAN OPTICAL
SOCIETY
and
AUSTRALIAN CONFERENCE
ON OPTICAL FIBRES AND
TECHNOLOGY '99

The University of Sydney
Sunday July 4 to Friday July 9
(see details p14)

Online bookshops in Australia
For a list of Australian bookshops with online services,
visit
http://www.anatomy.su.oz.au/danny/books/shops/

Several bookshops have searchable databases with prices
(in Australian dollars), delivery times, etc.

"Lightcraft" propulsion technology
The possibility of reducing the cost of US$10,000/kg to
launch a payload into low Earth orbit has driven efforts to
develop laser-driven spacecraft — small
propelled by a laser from the ground — which can
achieve orbit. In models currently being developed,
pulsed laser light is focussed underneath an annular rim,
causing the air to break down and hence providing lift.
Test flights so far have reached a height of 30 m, and a
100 kW CO» laser is under development which should
provide lift to 30 km. If successful, the cost of reaching
orbit could be lowered to as little as US$200/kg. The

vehicles

drawbacks would be the maximum payload size, and,
without proper controls, the possibility of flooding orbits
with debris. (Optics and Photonics News, January 1999,
p23)

OSA/SPIE Merger

The joint Task Force set up to investigate the possibility
of a merger reported back to SPIE and the OSA in
October, 1998. The task force recommended that the
societies merge, but retain some of their current identities
under the new organisation. The executive summary of
the task force can be found in, for example, OF Reports,
No. 179, November, 1998. Those who are interested in
this issue can follow discussions of the proposed merger
at

http://www spie.org/info/jtf/forum/home.html

An interesting series of letters from past AOS presidents
can be found in Optics and Phoronics News, January
1999 p5-7.

Quantum Teleportation of Light

The first demonstration of the teleportation of the entire
quadrature phase amplitude of a beam of light was
reported in Science, October 23, 1998. The researches
used squeezed-state entanglement to teleport the beam
over a distance of 1m. While the teleportation was far
from perfect, it was beyond classical limits and depended
only on improved efficiency in the quantum entanglement
to greatly increase the efficiency. The work is aimed at
the future of communications and information processing.
(from Optics and Photonics News Vol. 10 No 1.)

OSA Table of Contents Alerting Services

The Optical Society of America now has a system
whereby the Table of Contents for Applied Optics
Online, JOSA A Online, JOSA B Online, Optics Express,
and Optics Letters Online are mailed to a list of
interested parties. To subscribe to this mailing list, and
hence receive a timely e-mail of the latest issue's Table of
Contents, visit the OSA home page

http://www.osa.org/

A reminder that Optics Express is OSA's all-electronic,
peer-reviewed journal reporting new developments in all
fields of optical science and technology every two weeks.
Optics Express is free to readers.
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Optics & Accessories

® High Power Laser Optics

® UV/IR Optics

® Lenses, Mirrors, Prisms & Retroreflecors
¢ Beamsplitters, Windows, Optical Flats

® Beam Expanders

® Polarization Components

® Filters

® Fiber Optics

¢ Etalons & Gratings

Imaging And Microscope
Accessories

® Scientific Digital CCD Cameras

®* Video Camera Systems

®* Frame Grabbers

®* Image Capture And Analysis Software
* Filter Wheels And Microscope Stages

® Fluorescence Filter Sets

N
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Particle-trapped Near-field Scanning Optical Microscopy

Min Gu and Pu Chun Ke
Optoelectronic Imaging Group, School of Communications and Informatics,
Victoria University, P. O. Box 14428 MCMC, Victoria 8001

Single-beam  gradient-force laser trappmg (the
techmque behind 'aptical tweezers') is one of the mast
promsmg applwanous of laser technology. In this|
article, we review the latest development of Iaser
trapping in near-field mtcroscopy, and report our
research on this topic.

1. Introduction

For more than a decade, laser trapping has proved to be
a useful tool in the manipulation of nano- and micron-
sized objects [1]. This technology is particularly
appropriate for analysing chemical components [2],
investigating self-lasing micro-particles [3], and sorting
biological samples such as blood cells, bimolecules and
DNA chains [4-7].

For these applications, the trapping of a small object
(usually a spherical particle) is achieved at the focus of
a high numerical aperture (NA) objective. When a
particle is illuminated under a highly focused laser
beam, it is trapped in the potential well produced by the
gradient force of the light in the focal region. (See
reference 1 for a discussion of the origin of this force).
The stability of the trap is mainly

demonstrated by W.Webb er al. in 1993. In their
scheme, a laser-trapped glass stylus acts as a sensitive
transducer of small fluctuating forces on the stylus due
to its interaction with the sample [9]. In 1994, Kawata
et al demonstrated a particle-trapped near-field
scanning optical microscope with the use of a laser-
trapped polystyrene particle as the near-field probe
[10]. An important feature of this approach is its non-
invasive probing mechanism which is much desired in
biological study. However, a problem associated with
this method is that the signal-to-noise ratio, and
therefore the image quality, is limited by the weak
scattering properties of the dielectric particle. Recently
we have successfully imaged a near-field interference
pattern using laser-trapped metallic particles. We have
shown that image contrast can be much more enhanced
compared with images recorded with dielectric particles

[11].

2. Prmcnple of particle-trapped near-ﬁeld scanmng
optical microscopy : L

The principle of particle-trapped near-field scanning
optical microscopy (PTNSOM) is illustrated in figure 1.
A particle is trapped on the surface of a sample by a

affected by: The spatial distribution
of the laser beam in the focal

region of the trapping objective; the l_
absorption  properties of the I
medium  where particles are

suspended; and the Brownian
motion and composition of the
trapped particle. I

Computer

One of the recent applications of
laser trapping technology is in
near-field microscopy. Near-field
microscopy is a new technique for

provided new opportunities to study
the nano-scale world optically,
which cannot be done with

Objective NA=1.3 —__

Immersion oil s
A trapped particle

Prism (n1=1.725)

Reflection mirror g

Collimated
Art laser

Mirror™ Collimated

|
|
high-resolution imaging [8]. It has I
I
l

conventional microscopy because
of the diffraction limit [8]. The

—1 000

He-Ne laser
(TE mode)

X-y-z scanner

application of laser trapping in
scanning force microscopy was first

Piezoelectric controller
Figure I: Schematic diagram of PTNSOM.
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highly focused laser beam. The sample is illuminated
by evanescent waves generated by a laser beam, of a
different wavelength to the trapping beam, under the
total-internal-reflection  condition. The evanescent
waves above the sample are scattered by the trapped
particle and propagate into the far-field, where a
detector is located. The detector is mounted at the
conjugate point of the trapped particle with respect to
the trapping objective. An infrared filter is used to
block the trapping laser beam and let the illumination
light pass through. A pinhole is inserted in front of the
detector to remove stray light other than from the
trapped particle. The strength of the detector signal is
then a measure of the strength of the evanescent field at
the particle, so that the field can be mapped by scanning
the particle. In common with most near-field
microsopes, the resolution of the image depends
primarily on the particle size and not the illuminating
wavelength.

In contrast with conventional near-field IiCroscopes,
such as the photon tunnelling scanning optical
microscope or the shear-force microscope, no distance
control is needed in this scheme because a particle
remotely controlled by a laser beam stays in touch with

the surface of the sample.

In PTNSOM, if a dielectric particle is trapped as a
scatterer, the trapping efficiency decreases with
increaing NA of the objective lens [12]. The trapping
efficiency determines the scanning speed, and hence the
time required to acquire an image is longer for high NA
lenses. However, a high NA is needed in order to
increase the scattered signal. This conflict can be solved
by using a laser-trapped metallic particle, for which the
trapping efficiency increases with NA.

Research of PTNSOM at Victoria University started at
the beginning of 1997 in the Optoelectronic Imaging
Group within the School of Communications and
Informatics. Since then, significant efforts have been
devoted to the understanding of laser-trapping with
dielectric and metallic particles [13,14], character-
isation of trapping forces in the presence of spherical
aberration [14,15], and PTNSOM with laser-trapped
metallic particles [11]. In this section we report some of
the results.

The motivation of our study of PTNSOM is to use

0 " i i
polarisation direction

@

Figure 2: Calculated distribution of total trapping efficiency Q for (a) a polystyrene and (b) a
gold particle. The total trapping efficiency is proportional 1o the total trapping force but
normalised by the trapping power. The right half of the particle is omitted as the force
distribution is symmetric about the beam axis (z axis). Each arrow starts from the focal position
of a trapping laser beam, and points in the direction of total trapping force. The light
distribution over the aperture of the trapping objective ( oil-immersion, NA = 1.25) is uniform

and linearly-polarised (A =488 nm).

0 2 4 polarisation direction

metallic particles as near-
field probes to enhance
the scattering efficiency,
and therefore the image

quality. However, our
recent study has
demonstrated some

additional advantages of
metallic over dielectric
particles. As illustrated in
figure 2, a metallic
particle can be trapped in
the transverse direction
only if a laser beam is
focused near the bottom
and close to the edge of
the particle, while a
dielectric particle can be
trapped at any off-axial
position [12,14]. In the
axial direction, a metallic
particle experiences 2
push-ing force along the
b) optical axis while a
dielectric particle can be
either lifted or pushed
depending on the focal
position of a trapping
laser beam [12,14]. In
other words, a metallic
particle can be trapped in

two-dimensions and

10
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pushed along the direction of the trapping laser beam
(see the example in figure 3).

A trapped nickel particle of 3 um

?37

@) (b)

Figure 3: A trapped nickel particle of diameter 3 um
recorded using a CCD camera. Frames (a) and (b) were
recorded at different times.

As previously noted, the principal advantage of using a
metallic particle is that the maximum transverse
trapping force on a metallic particle increases with the
NA of the objective, while it decreases for a dielectric
particle (see Table 1). As a result, using a metallic
particle trapped by a high NA objective can increase
not only the scattering efficiency, but also the scanning
speed.

Table 1 Experimental comparison of maximum transverse
trapping efficiencies (Q) of polystyrene and gold particles of
2 Wm in diameter. The trapping wavelengths for polystyrene
and gold particle were at 633 nm and 488 nm, respectively.
The axial trapping position of a polystyrene particle was in
the central equatorial plane while that was at the bottom of a
gold particle. The transverse trapping position was on the
edge of the particle in both cases.

NA onl_vstyrene ngld
0.8 -0.2300 -0.0102
0.9 -0.1732 -0.0179

1 -0.1414 -0.0276
I.1 -0.1267 -0.0305
1.23 -0.1020 -0.0407

As shown in Table 2, scattered-signal strength
measured from a metallic particle is far greater than
that from a dielectric particle of the same size as a
result of high reflection in the former case.

Table 2 Averaged scattered signal strength by trapped
polystyrene and gold particles with evanescent waves from
the surface of a prism.

Particle
diameter s 0L o
Type polystyrene | gold | polystyrene | gold
Scattered 0.25 1.95 0.01 0.02
signal (a.u.)
Hnges 0.049 0.12 0.013 | 0.039
contrast

For a particle of 2 um in diameter, the scattered signal
from a gold particle is approximately 8 times stronger
than that from a polystyrene particle. For polystyrene
and gold particles, the scattered signal is increased by
factors of approximately 24 and 96, respectively, when
the particle size is increased from 0.1 to 2 um. These
results suggest that image quality can be enhanced if a
trapped metallic particle is used as a near-field probe.

To demonstrate the image enhancement by a laser-
trapped metallic particle, two evanescent waves were
generated in opposite propagating directions on the
surface of a prism. Figure 4 shows the images of the
evanescent-wave interference pattern recorded with
trapped polystyrene and gold particles of diameters of
0.1 and 2 pm.

500 nm

(D)

(c) (d ;

Figure 4: Images of the evanescent-wave interference pattern
recorded with a trapped particle: (a) a polystyrene particle of
diameter 0.1 um, (b) a gold particle of diameter 0.1 um, (c) a
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polystyrene particle of diameter 2 um, and (d) a gold particle
of diameter 2 um.

The output power of the illumination He-Ne laser and
the trapping Ar* laser was 17 mW and 200 mW,
respectively. The scanning speeds for trapped
polystyrene and gold particles were 1 and 1.5 pum/s,
respectively, and the corresponding image acquisition
times (70 pixels X 100 pixels) were 2.2 and 1.6
minutes. Compared with polystyrene particles, gold
particles of diameters of 0.1 and 2 pm exhibit
improvement in image contrast by factors of 2 and 1.5,
respectively, owing to the greater scattered-signal
strength for gold. Figure 4 also confirms that, for a
given material, image contrast is improved by the use of
a large-sized particle. For example, image contrast is
increased by factors of 2.8 and 2.1 for larger
polystyrene and gold particles, respectively.

4. Conclusion

We have shown that PTNSOM with metallic particles
shows advantages over PTNSOM with dielectric
particles. If PTNSOM is used to image a biological
sample, the scanning speed should be increased further.
One of the methods for solving this problem is the use
of a trapping objective with a complex apodization
property. Research on this topic is currently under way
in the Optoelectronic Imaging Group at Victoria
University.
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@ Meetings Calendar at a Glance

Date Meeting : 1999 ¢ Contact  Location

Feb 21-26  Medical Imaging SPIE San Diego, CA

Mar 1-5 Smart Structures and Materials SPIE Newport Beach, CA
Mar 3-5 Nondestructive Evaluation for Aging Infrastructure and Manufacturing SPIE Newport Beach, CA
Mar 14-19  Microlithography SPIE Santa Clara, CA
Mar 22-26  Principles and Applications of Time-Resolved Fluorescence Spec. OSA Baltimore, MD

Mar 30-1  Symposium on Design, Test, and Microfabrication of MEMS/MOEMS SPIE Paris, France

Apr 5-9 AeroSense OSA Orlando, Florida
Apr 12-16  OIC '99 - Optics in Computing OSA Aspen, CO
Apr12-16 QOE '99 - Quantum Optoelectronics OSA Aspen, CO
Apr12-16  SLM '99 - Spatial Light Modulators OSA Aspen, CO
Apr12-16 UEO '99 - Ultrafast Electronics and Optoelectronics OSA Aspen, CO
Apr13-16  International Conference on Optical Fiber Sensors OSA Kyongju, Korea
May 19-21  Symposium on Microelectronic Manufacturing Technologies SPIE Edinburgh, Scotland
May 20-22  Optoelectronic Distance: Displacement Measurements and Applications OSA Pavia, ltaly

May 23-28 CLEQ'99 - Conference On Lasers and Electro-Optics OSA Baltimore, Maryland
May 23-28 QELS - Quantum Electronics and Laser Science Conference OSA Baltimore, Maryland
May 24-28 Symposium on Optical Systems Design SPIE Berlin, Germany
Date = Meeting . 1999 (cont) P ‘Contact  Location

Jun 7-10 Fourier Transform Spectroscopy: New Methods & Applications OSA Monterey, CA

Jun 7-10 Optical Remote Sensing of the Atmosphere OSA Monterey, CA

Jun 8-11 6th International Symposium on Metallomesogens OSA Germany

Jun 9-11 Optical Amplifiers and their Applications OSA Nara, Japan

Jul 4-7 ACOFT99 - Australian conference on Optical Fibre Technology AOS Sydney, Australia
Jul 7-9 AOS XII - 12th Conference of the Australian Optical Society AOS Sydney, Australia
Jul 12-16  Workshop on Adaptive Optics for Industry and Medicine OSA Durham, England
Jul 14-16  7th Microoptics Conference OSA Chiba, Japan

Jun 16-18  Optical Engineering for Sensing and Nanotechnology SPIE Yokohama, Japan
Jul 18-23  SPIE Annual Meeting SPIE Denver, Colorado
Jul 19-21 Integrated Photonics Research 0SA Santa Barbara, CA
Jul 21-23  Photonics and Switching 0SA Santa Barbara, CA
Aug 29-3  Conference on Ferroelectric Liquid Crystals OSA Darmstadt, Germany
Sep 1-3 Nonlinear Guided Waves and Their Applications OSA Dijon, France

Sep 17-22  Photonics East SPIE Boston, MA

Sep 24-26  Bragg Gratings, Photosensitivity and Poling in Glass Waveguides OSA Santa Clara, CA

Sep 24-26  Organic Thin Films for Photonics Applications 0OSA Santa Clara, CA

Sep 25-1 Interdisciplinary Laser Science Conference OSA Santa Clara, CA

Sep 26-1 OSA'99 Annual Meeting OSA Santa Clara, CA

Oct 25-27  New Developments and Applications in Optical Radiometry - Madrid, Spain

Date . Meeting 2000 Contact  Location

Jan 21-27  Photonics West SPIE San Jose, CA

Mar 5-10  Optical Fiber Communication Conference OSA Baltimore, Maryland
Mar 7-12  CLEO Conference on Lasers and Electro-Optics OSA San Francisco, CA
Mar 7-12  QELS - Quantum Electronics and Laser Science 0OSA San Francisco, CA
Jul 304 SPIE Annual Meeting SPIE San Diego, CA

Sep 10-15  CLEO/Europe2000 - Conference on Lasers and Electro-Optics OSA Nice, France

Sep 10-15  IQEC - International Quantum Electronics Conference OSA Nice, France

Nov 3-8 Photonics East SPIE Boston, MA

Date Meeting 2001 Contact  Location

Feb 12-14  Photonics West SPIE San Jose, CA

Feb 18-23  Optical Fiber Communication Conference OSA San Francisco, CA
May 6-11  CLEO - Conference on Lasers and Electro-Optics OSA Baltimore, Maryland
May 6-11  QELS - Quantum Electronics and Laser Science Conference OSA Baltimore, Maryland
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AUSTRALIAN OPTICAL SOCIETY

12™ CONFERENCE OF THE
AUSTRALIAN OPTICAL SOCIETY

and

AUSTRALIAN CONFERENCE ON OPTICAL FIBRES AND
TECHNOLOGY ‘99

The University of Sydney

Sunday July 4 to Friday July 9 1999

ACOFT’99 Sunday July 4 to Wednesday July 7 1999
AOS’99 Wednesday July 7 to Friday July 9 1999

Wednesday July 7 is a joint ACOFT/AOS day

CALL FOR PAPERS

Deadline for receipt of abstracts is April 2, 1999

Authors are invited to submit abstracts or papers for consideration for presentation (oral or poster) at
cither AOS’990r ACOFT’99. Note the different abstract/paper requirements for the two conferences:
Camera-ready abstracts are required for A0OS’99, while longer technical papers are to be submitted to

ACOFT"99.

Topics to be considered for presentation at A0S’99 include, but are not restricted to, the following areas:

e © & o o

Physical optics ® Spectroscopy

Microscopy e Interferometry and holography

Lasers e Radiometry, photometry and colour

Atom and other particle optics e Thin Films

X-ray optics e Quantum Optics

Astronomical optics e Teaching

Vision science and medical optics e Optical instrumentation, design, fabrication
Nonlinear optics and testing

Each abstract should be in camera-ready format and:

Not exceed one A4 page and be printed in Times New Roman or similar 12 point font;

Include the title, centred, bold and in capitals at the top; followed by the list of authors, their
affiliations, and the e-mail address of the contact author;

The text (including title and footnotes) should be surrounded by a margin of size no less than 3cm.
The abstract should be accompanied by a separate cover page which contains -

= abstract title

= list of authors, their full return addresses, e-mail addresses. phone numbers and facsimile number




Technical papers submitted for consideration for presentation at ACOFT"99 should describe significant

research as well as innovative developments and applications in one or more of the following areas:

Optical fibre technology, devices and theory ® Planar waveguide technology, devices and

Optoelectronics theory

Temporal and spatial solitons ® Optical sensing
® Optical transmission systems

Gratings :
® WDM networks and enabling technologies

Nonlinear optics
Each paper should:

Not exceed four pages and should be printed in a Times New Roman or similar 12 point font;

Include a cover page listing the name, affiliation, complete return address, telephone and facsimile
numbers and e-mail addresses of all authors

e Include a 50-word abstract and indicate the appropriate technical subject area;

6 copies of each abstract or paper should be sent by Friday, April 2, 1999 to the conference secretariat

(address below)
REGISTRATION

| Registration will be carried out via the conference web site (see address below) or registration forms can
be obtained from the conference secretatiat (contact details below). Registration information will also be
~ mailed to all authors on submitted abstracts and papers.

r REGISTRATION FEES
[[ACOFT’99 Member (IREE/AOS/Aust Photonics CRC) $250
ly 4 to 7, 1999 _ Non-member $300
i inclu dings, morning
d -a?l-rertg\zot:{::a, lu!nglt:, l:?cclznlleg;e:;ption and SIUdent $ 1 75
ference Dinner
0S99 Member (IREE/AOS/Aust Photonics CRC) $200
7 to 9, 1999 ‘ Non-member $230
99 fees include Abstracts, moming and Student $90
oon tea and lunch.
'OFT/AOS ’99 Member (IREE/AOS/Aust Photonics CRC) $340
4109, 1999 Non-member $400
/AOS99 fees include ACOFT Student $200

dings, AOS Abstracts, morning and
oon tea, lunch, Welcome Reception and
rence Dinner,

CONTACT DETAILS

rence Secretariat

EE Society, PO Box 495, Milsons Point, NSW 1565
one: 61 2 9929 0099 Facsimile: 61 2 9929 0587

l: ireesoc @ ozemail.com.au

ular updates of conference information please refer to the Conference Secretariat webpage at
Zemail.com.au/~ireesoc/conferences




1998

Photonics East®

1-6 November
Hynes Convention Center
Boston, MA USA

Including international symposia on

« Intelligent Systems and Advanced
Manufacturing

« Voice, Video, and Data Communication

« Industrial and Environmental Monitors
and Biosensors

« Law Enforcement

Technical Exhibit

SPIE Short Courses and Education Program.

Photonics West®

23-29 January
San Jose Convention Center
San Jose, CA USA

Including international symposia on

« LASE "99—High-Power Lasers and
Applications

« OPTOELECTRONICS "99—Integrated
Devices and Applications

- BiOS '99—International Biomedical Optics
Symposium

» SPIE/IS&T’s EI '99—Electronic Imaging:
Science and Technology

Technical Exhibit 26-28 January
Education Program and Short Courses

Medical Imaging 1999
20-26 February

San Diego, CA USA

Technical Exhibit

Instrument exhibition

SPIE Short courses

1999 Symposium on
Smart Structures and Materials

1-5 March
Marriott Hotel and Tennis Club
Newport Beach, CA USA

Technical Exhibit
SPIE Short Courses

1999 Sympaosium on
Nondestructive Evaluation
Techniques for Aging
Infrastructure and

Manufacturing

3-5 March
Marriott Hotel and Tennis Club
Newport Beach, CA USA

Technical Exhibit

1999 International Symposium on
Microlithography

14-19 March

Santa Clara Convention Ctr.

and Westin Hotel
Santa Clara, CA USA

Technical Exhibit
SPIE Short Courses

SPIE MEETINGS CALENDAR

Design, Test, and
Microfabrication of MEMS/

MOEMS

30 March-1 April
Le MERIDIEN Montparnasse Hotel
Paris, France

Technical exhibit

AeroSense ’99

Aerospace/Defense Sensing and Controls
5-9 April

Marriott’s Orlando World Center

Resort and Convention Center

Orlando, FL USA

Exhibit 6-8 April

SPIE Short Courses

Photomask Japan 99
Symposium on Photomask and
X-Ray Mask Technology

13-14 April

Kawasaki City, Kanagawa Japan
Abstract Due Date: 13 November 1998
Technical Exhibit

Contact: Business Ctr. For Academic Societies
Japan, Conference Dept., 5-16- Honkomagome,
Bunkyo- ku, Tokyo, Japan. Phone: 8 1-3-5814-
5800, Fax: 81-3-5814-5823. Sponsored by
Photomask Japan, BACUS, and SPIE.

sunROPTO"

SERIES
Microelectronic

Manufacturing Technologies
19-21 May
Edinburgh, Scotland

Abstract Due Date: 19 October 1998
Technical Exhibit

Optical Systems Design
24-28 May
Berlin, Germany

Abstract Due Date: 26 October 1998
Technical exhibit

ELRDTPTD
SERIES

Industrial Lasers

and Inspection

14-18 June
Munich, Germany

Abstract Due Date: 16 November 1998
Technical Exhibit

International Conférence on

Optical Engineering for
Sensing and Nanotechnology
(ICOSN ’99)

16-18 June
Yokohama, Japan

Abstract Due Date: 30 September 1998
Technical Exhibit

Cosponsored by Optical Society of Japan (OS])
and SPIE

Optical Data Storage

11-15 July
Kauai, HI USA

International Symposium on
Optical Science, Engineering,
and Instrumentation

SPIE’s 44th Annual Meeting

18-23 July
Denver, CO USA

Abstract Due Date: 21 December 1998
Technical Exhibit

18th Annual BACUS Symposium on
Photomask Technology

and Management

15-17 September
Monterey, CA USA

Abstract Due Date: 22 February 1999
Technical Exhibit

Photonics East®

17-22 September

Boston, MA USA

Abstract Due Date: 22 February 1999
Including international symposia on

+ ISAM *99—Intelligent Systems and Advanced
Manufacturing

« VVDC '99—Voice, Video, and Data
Communications

« LE "99—Law Enforcement

« Industrial and Environmental Monitors
and Biosensors

Technical Exhibit 20-22 September 1999

Micromachining &
Microfabrication

20-21 September
Santa Clara, CA USA

Abstract Due Date: 22 February 1999
Technical Exhibit

Microelectronic Manufacturing
22-23 September
Santa Clara, CA USA

Abstract Due Date: 22 February 1999
Technical Exhibit

For more information about any of the
above symposia, please contact SPIE
directly by phone or fax, e-mail
spie@spie.org, or view the SPIE
website at http://www.spie.org.

@ SPIE sy

SPIE is an international technical society dedicated to
advancing engineering, scientific, and commercial ap-
plications of aptical, photonic, imaging, electronic, and
optoelectronic technologies. Its members are engineers,
scientists, and users interested in the development and
reduction to practice of these technologies. SPIE pro-
vides the means for communicating new developments
and applications information to the engineering, scien-
tific, and user communities through its publications,
symposta, education programs, and online electronic
information services.

SPIE International Headquarters
P.O. Box 10 * Bellingham, WA 98227-0010
USA = Phone (1) 360/676-3290 © Fax (1)
360/647-1445 * E-mail spie@spie.org
world Wide Web http://www.spie.org

-
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News from the AOS Council

The AOS held both a “members’ feedback meeting” and
a council meeting in Christchurch, New Zealand, in
December 1998, concurrent with ACOLS ’98.

The feedback meeting, to which all interested AOS
members were invited, was held on 15 December.
Although there were some empty seats, this meeting
was of considerable interest due to the presence, by
invitation, of Janet Fender and John Otten of the Optical
Society of America. One important issue which received
an airing was the possible merger, or at least strong
collaboration, between OSA and SPIE. One perceived
advantage of the closer ties between the societies would
be that meeting conflicts would be minimised, and there
could be opportunities for AOS to be involved in a
number of local meetings.

AOS members expressed concern that the new
International Council of OSA as yet has no
representation from Australia or New Zealand, an
omission which it was hoped could still be remedied.

Another issue discussed at the feedback meeting was the
use of AOS funds and the matter of prizes. Many felt
that the prizes offered by the AOS were not widely
enough advertised, and more extensive use of the
member database and e-mail was suggested.

The proposed AIP/AOS co-location in Adelaide in 2000
was also discussed, and perceived as presenting a
number of logistical difficulties due to the large
numbers that a combined meeting might be expected to
attract. Council will address these issues over the next
few weeks and months.

We realise that many AOS members were unable to be
present at the Christchurch meeting, and if any of you
have views on the above issues, or any other AOS
matters, Council will be happy to receive and consider
your opinions. They may be sent in the first instance to
me by e-mail or fax (clyde.mitchell@cmst.csiro.au and
03-9544-1128 respectively).

The AOS council meeting was held on 17 December,
immediately following the close of ACOLS "98.

Halina Rubinsztein-Dunlop, in her President’s Report,
expressed concern about the future directions for the
Australian Research Council, the role of which seemed
to be likely to be reduced or eliminated altogether. The
allocation of block grants to universities could lead to
loss of the peer review system, could lead to undesirable
differentiation between theoreticians and
experimentalists, and to difficulties in interdisciplinary

areas. On behalf of the AOS, she and Brian Orr (Past
President) had written to the Minister for Education,
Training and Youth Affairs, Dr David Kemp, expressing
concern at the proposed changes.

The President also expressed Council’s gratitude to the
organisers of the ACOLS ’98 conference.

Barry Sanders presented his report as Treasurer.
Membership figures for 1999 stood at 296 ordinary, 26
student, and 11 corporate. About half had already paid
1999 dues. He expressed concern at the decline in
numbers of corporate members (from 14 in 1998), and
also suggested a more active campaign to recruit
members from New Zealand.

We welcome Lew Whitbourn back to Council after a
brief sojourn ‘in the cold' - he takes the place of Esa
Jaatinen who leaves Council after two years as treasurer
and one as past-treasurer.

Council considered further the matter of the OSA
International Council that had been raised at the
feedback meeting. Council decided not to wait for a
response from John Otten, but to be proactive and sent a
strong letter urging the inclusion on the council of a
representative from our geographical area.

In other areas of international outreach, Council learned
that our interaction with SPIE appears to be going
smoothly, and we also decided to nominate a member of
AOS as an officer with ICO (the International
Commission for Optics).

We discussed our interaction with FASTS (the
Federation of Australian Scientific and Technological
Societies) and noted a number of important matters, in
particular the points made by the President, Prof Peter
Cullen, in his Annual Report, and in his Address to
FASTS Council. These may be found at
http://www.usyd.edu.au/su/fasts, as may the list of the
Top Ten FASTS Policies which has been developed.
Council also noted the importance of linking, through
FASTS, to PMSEIC (the Prime Minister's Science,
Engineering and Innovation Council), the web address
of which is

http://www.dist.gov.au/science/pmseic/pmseic.html

We decided to send one or two AOS representatives to
the lobbying event “Scientists on Parliament Hill”,
which is to take place in November 1999.

Professor Wes Sandle, an invited guest of Council and
the Chair of the ACOLS ’98 Organising Committee,
spoke to us about the conference, and strongly
recommended the idea of having separate program and
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organising committees. A refereeing process made the
presentations more useable for funding purposes. He
suggested that we should also take advantage of the
excellent web-based package that has been put together
by Peter Manson for ACOLS ’98. He thanked the optics
and laser spectroscopy community for their support of
the conference, and recognised the goodwill and loyalty
that exists towards New Zealand in this area. The field
is clearly alive and vigorous.

Due to some confusion in the numbering of AOS
conferences, we have decided to abandon the system of
Roman numerals, and instead designate each conference
solely by its year. The upcoming ACOFT '99
conference in Sydney in July 1999 will thus be co-
locating with AOS ’99, and not AOS XII as indicated in
early publicity material. Program planning for this
conference is well under way, although many details
remain to be finalised. AOS will award a student poster
prize, and the AOS 1999 Annual General Meeting will
take place during this conference. We adopted the
principle that to attend an AOS meeting a person must
be an AOS member.

We have decided that AOS 2000 will be co-located with
the AIP Congress in Adelaide in December 2000. We
also decided to look into the possibility of making a
contribution to the Conference on Precision EM
Measurements, to be held in May 2000.

Council decided to actively seek more nominations for
the AOS Medal, which close at the end of February
1999. Please consider nominating eminent people in
optics for this prestigious award!

We approved the award of the Postgraduate Student
Prize to Daniel Day, of the Optoelectronic Imaging
Group at Victoria University of Technology.

We had a number of other items on our lengthy agenda,
including the AOS Technical Optics Award, which
attracts very few applications, but discussions on these
matters had to be deferred due to lack of time.

Clyde Mitchell

Secretary

Deployment of the inflatable antenna ends in embarassment after a mix-up in the luggage
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Optics Cryptic Crossword No. 1

Across

9 Instrument openings in rear setup? (9)

10 Forearm bones describe circles (5)

11 Trifles can be spectrally selective (7)

12 Bend light inside a glassware fracture (7)

13 Turn on an atom (6)

14 Polariser fitted to any laser (8)

16 Ribbon worn in Kansas hotel (4)

17 Negative or positive images found on coated
optics (5)

18 Its in the satirist's diaphragm (4)

22 Yes, eight had twisted vision (8)

24 Gyroscope ring is a part of whirligig I'm
balancing (6)

27 High frequency speaker made from a wet tree (7)

28 Natural spectrum found in a rough wino bar (7)

29 Make concentric using a lag in reverberation (5)

30 Stiff card produces interference pattern (9)

Down

1 Stump used for stopping stray light (6)

2 Thinks about unstable clefts (8)

3 Setters wander the roads (7)

4 Optical wedge made by the prim south (5)

5 Night sky study of a stray moon, perhaps? (9)

6 Outline the peril of disturbance (7)

7 The personal principles of bonafide Alsation (6)

8 Pie crust makes a mess of photographs (8)

15 Very pure in the sixth form? (4,5)

16  Spelt car wrongly with a certain frequency (8)

19 Cleans junk off surface with SBUR (4,4)

20 Glint it put out when leaning over (7)

21 The act of copying girl weep (7)

23 Shutter for the viewer (6)

25 Torn towels at the bottom of the heap (6)

26 Meaning of type of wood from the sea (5)

Editorial

This is the December issue of the AOS News, and, as
you may have noted, it is now March. I must apologies
for the lateness of this issue, which was caused partly by
ACOLS, Christmas, and my work commitments.

This is also the last issue under my editorship. Shaun
Griffin takes over as editor in March. I will probably
have some role in the next issue, and will continue to
accept material for the AOS News which I will pass on
to Shaun. I'm sure Shaun will enjoy his time as editor,
and I hope that our readers will continue to contribute
enough articles to make his job a pleasant one.

I'd like to thank all of the contributors to this
magazine — their articles have been interesting and of a
high standard, without exception. Several contributors
have also made my job particularly easy, in particular I
wish to mention Ken Baldwin, Judith Dawes, Martijn de
Sterke and Barry Sanders. Esa Jaatinen has helped out
many times, and filled in as editor in my absence. The
AOQS presidents during my term (Chris Walsh, Brian Orr
and Halina Rubinzstein-Dunlop) have always been
supportive and punctual with their reports.

The cryptic crossword which appears to the left is
my parting challenge to the AOS readership. '

Finally, a reminder that the AOS web site can be
found at

http://www.physics.mq.edu.au/~aos/

Duncan Butler

"An astronomer, a physicist and a mathematician (it is said)
were holidaying in Scotland. Glancing from a train window,
they observed a black sheep in the middle of a field. 'How
interesting,” observed the astronomer, ‘all Scottish sheep are
black!" To which the physicist responded, 'No, no! Some
Scottish sheep are black!" The mathematician gazed
heavenward in supplication, and then intoned, 'In Scotland
there exists at least one field, containing at least one sheep, at
least one side of which is black.'"

— lan Stewart, in Concepts of Modern Mathematics.
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Acton Research Corporation
Excimer laser & UV optics
Extreme UV/soft X-Ray & vacuum
UV filters
Monochromators
Spectrometers
UV, VIS, IR optical filters

APE
Autocorrelators
Ultrafast OPO’s

Barr Associates
Custom optical filters

Burleigh Instruments

Laser diagnostics / wavelength meters

Micro-injection systems
Micropositioning systems
Patchclamp micromanipulators
Scanning probe microscopes

C&W Specialist Equipment
Environmental testing chambers
i.e. salt spray, humidity, temperature

Casix
Laser crystals
Non linear optical crystals

Coherent Instrument Division
Laser beam analysers
Laser cooling systems
Laser mode analysers
Laser power and energy meters
Laser spectrum analysers
Laser wavelength meters
OEM laser optics
Visible laser diode modules

Coherent Laser Group
Argon & krypton ion lasers
CW dye & Ti:S lasers

CW pumped Nd:YAG & Nd:YLF lasers
Diode pumped Nd:YAG & Nd:YLF lasers

Industrial CO» lasers
Nanosecond Nd:YAG lasers
Nanosecond OPO’s

Ultrafast Ti:$ lasers / Nd** based systems

Ultrafast OPA’s

Coherent Medical Group
CO, lasers
Erbium lasers, diode lasers
Holmium lasers
Nd:YAG lasers

Convergent Energy
Industrial pulsed and CW lasers
(multi kW YAG & CO;)

Cordin
Streak cameras
Ultra high speed imaging systems

Edinburgh Instruments
CO,, CO, FIR laser systems
Time resolved fluorescence systems

Exitech
Beam homogenisers
Beam profilers
Laser micromachining workstations
Laser pulse extenders

Galileo
Channel electron multipliers
Microchannel plate detectors
Time-Of-Flight detectors
Rare earth doped fluorozirconate
optical fibres

Harvard Apparatus / Medical Systems
Clamp amplifiers
Neurotransmittor analyser systems
Oxygen analysis products
Perfusion systems
Pico-injectors
Pneumatic injection systems
Stimulators
Tissue slice systems

Holographic Recording Technologies
Holographic emulsion

ILC
Laser flashlamps & arc lamps

Infrared Associates
IR detectors

Infrared Systems Developments
Blackbody IR radiation sources
Discrete radiometer systems

JDS-Fitel
Fibre optic switches
Fibre poilishing equipment
Fusion splicers
Test systems
WDM components

Lake Shore Cryotronics
Electromagnets
Magnet power supplies
Magnetic measurement systems
Temperature controllers & sensors

Lambda Physik
Excimer lasers
Fluorine lasers
Laser dye
OPPO systems
Pulsed dye lasers

Laser Photonics
Lead-Salt lasers
Nitrogen lasers
Pulsed dye lasers

Laservision
Laser safety goggles & spectacles

Lee Laser
CW pumped Nd:YAG lasers
Diode pumped Nd:YAG lasers

Maxwell
High voltage capacitors
High voltage power supplies
Trigger generators

Neocera
Pulsed laser deposition systems
Substrate heaters
Target holders
Vacuum chambers

Newport
Fibre optic components
Laser diode drivers
Optical components

Newport (cont.)
Optical mounting hardware
Optical tables & breadboards
Positioning systems
Power & energy meters
Temperature controllers & mounts

Opto Electronics
High resolution OTDR systems
Ultrafast photodiodes

Optronic Laboratories

Automated spectroradiometer systems

Spectral radiance standards

Photonetics
Erbium doped fibre devices
Fibre optic components
Optical fibre test equipment
Tunable laser diode sources

Princeton Instruments
CCD arrays / cameras
Intensified detectors / cameras
Single & dual diode arrays

Quantel
Laser based cleaning systems
Modelocked Nd:Y AG lasers
Nanosecond Nd: YAG lasers
PIV/double pulse Nd:YAG lasers

SDL
Diode laser marking systems
High power diode lasers & drivers

SensArray
Multiplexed IR detection systems

Shortridge Instruments
Airflow data meters
Flowhoods

Spectra Gases
Laser gas & gas handling hardware

Spex Certiprep
Automated & manual presses
Crushers
Freezer / mills
Mixer / mills
X-Ray fluorescence products

Stanford Research Systems
Boxcar integrators
Digital delay generators
Dynamic signal analysers
Gas analysis systems
High voltage power supplies
Lock-in amplifiers
Multichannel analysers
Photon counting systems
Programmable filters

TFA Dostmann
Measuring instruments
Thermometers

Uniphase
Air cooled argon ion lasers
Laboratory HeNe laser systems
OEM HeNe laser tubes

Universal Imaging Corporation

Image acquisition & analysis software

For information on any of the above products or manufacturers please contact:

Tel: (08) 83521111

Coherent Scientific Pry Ltd
Fax: (08) 8352 2020 E-mail: sales@cohsci.com.au
Web Address: www.cohsci.com.au
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LEARN HOW TO MAKE A TALK WORK FOR
YOU AND THE AUDIENCE

Presentation skills workshop
designed especially for scientists

This practical two-day Workshop teaches you to:

give presentations with confidence
structure talks in a logical way
better understand your audience
present with style

handle the unexpected question
use visual aids to add impact

The aim of the Presentation Skills Workshop is to help
participants to communicate their message effectively to
a range of audiences. This two-day Workshop is very
practical and includes a number of "speak on your feet"
exercises with lots of tips given for personal
improvement.

Participants  deliver "before-and-after” five minute
presentations, for individual feedback on strengths and
weaknesses. These presentations are video-taped.

Specific topics include:

structuring and preparing an effective presentation
framing the message

overcoming nerves

using body language, voice and gestures
analysing the audience

making the best use of audio-visual aids

dealing with questions

We run scheduled workshops (see below for dates) in

most capital cities of Australia. However, we also run

workshops that are specifically designed for organisations

or groups of people with a similar need. For our

scheduled workshops, the cost is $545/participant. The

cost of other workshops should be negotiated directly

with Econnect. All our workshops include:

e comprehensive notes

o take away video tape of personal presentations

e individual feedback on presentations

e lunch and other refreshments (at
workshops only)

scheduled

The Workshop generally runs from 9.00 am until 5.00 pm
on both days.

The presenters

Toss Gascoigne and Jenni Metcalfe have backgrounds in
journalism, science communication and education. They
work in close daily contact with scientists and have been

Exclusively for scientists and those involved in science.
Econnect only rtuns Workshops for scientists,
technologists and those involved in research or resource
management. Our Workshops are especially tailored for
these groups of people.

Other Workshops

Special Workshops can also be designed and conducted
for organisations or groups. These include intensive
Workshops for smaller groups, one-dayWorkshops, or
combined Media and Presentation Skills Workshops.
Discuss your needs with us.

Two-day Media Skills Workshops are also offered for
scientists seeking to use the media to communicate their
science. Ask for a copy of the Media Skills brochure.

For further information contact:
Jenni Metcalfe

ECONNECT

PO Box 734

South Brisbane BC QLD 4101
Phone (07) 38467111

Fax (07) 38467144

E-mail jenni@econnect.com.au

Cost: $545 per participant for a two-day Workshop

Presentation Skills Workshop Dates - 1999

Melbourne  Thursday-Friday - March 4-5
Adelaide Monday-Tuesday, March 22-23
Canberra Monday - Tuesday, April 12-13
Sydney Monday - Tuesday, June 21-22
Brisbane Monday - Tuesday, September 13-14
Perth October - Date to be confirmed

We run most of our Workshops under special
arrangement with specific groups or organisations. If
these dates or locations do not suit, please discuss your
needs with the presenters.

"The highlight was seeing myself on video - seeing how I
appear to others" (Adelaide scientist, February 1998)

"Having to do lots of practice talks was a great help and I
actually started to enjoy doing them" (Melbourne
scientist, March 1998)

"The course was extremely relevant and useful. I learnt
more in the last 2 days than I have in the past 3 years
about presentations” (Darwin PhD student, April 1998)

"1 really liked the facilitators ability to get us to get up
and speak without any negative judgements from them. It

running these Workshops for seven years across was all very constructive” (Townsville researcher, July
Australia. 1998)
22
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The Testing of Sunscreens

Frank Wilkinson
CSIRO National Measurement Laboratory
POBox 218, Lindfield NSW 2070

Sunscreens have been developed primarily to block
ultraviolet radiation (UVR) from sunlight or daylight.
This radiation includes the scattered UVR in skylight,
which is about equal to that in the direct sunlight beam.
A high performing sunscreen will usually also be very
effective against artificial UVR sources such as welding
arcs and germicidal lamps that emit radiation at shorter
wavelengths than found in sunlight, but this subject will
not be discussed in this article.

Sunscreens are rated according to their Protection Factor,
defined as "the ratio of UV radiation dose required to
produce recognisable erythema on skin that has been
protected with a sunscreen product to the dose required
on unprotected skin under the same conditions” [1]. The
Label or Sun Protection Factor (SPF) is obtained by
classifying the protection factors into different
categories.

It became obvious some time ago that a reliable
performance rating could not be easily obtained in vitro
by, for example, measuring diffuse spectral
transmittances of these products spread on quartz plates
or other substrates. Skin is highly irregular and porous
and, of course, contains lots of chemicals that may
interact with the sunscreen, its distribution, and the way it
is absorbed. Various forms of artificial skin have been
tried but test results do not generally compare well with
in vivo results using human skin. Naturally, the latter are
expensive to perform so the artificial line of investigation
continues. In either case, spectral transmittance data are
still useful for modelling the effects of varying source
spectra.

Excess amounts of UVR from sunlight damages skin.
Amongst the first signs of damage is delayed erythema, a
reddening of the skin which most fully develops about 24
hours after exposure. Long term damage includes skin
cancers, melanoma, immuno-suppression, and symptoms
of ageing. The action spectrum (response to different
wavelengths) of erythema is fairly well established,
whilst the spectra of these other effects are not well
defined but thought to be similar to erythema. These are
currently being studied in wvarious research centres
including the Sydney University Department of
Veterinary Pathology. A large-area full-spectrum solar
simulator, pictured in Fig. 1, was collaboratively
designed and built at the CSIRO National Measurement
Laboratory for studies of small animal skin cancer
production by UVR and the protection given by various
types of sunscreens.

Figure 1: A solar simulator built for the Department of
Veterinary Pathology to be used for studies of skin
cancer production by UV radiation in small animals.

A just-perceptible minimum erythema is used as the in
vive indicator of sunscreen performance. Skin responses
vary with type, but for light, sensitive, untanned skin it
takes about 12-15 minutes of exposure to midday high-
elevation summer daylight to produce a minimum
erythemal dose (MED). This time rapidly lengthens
earlier and later in the day, at higher latitudes and away
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from summer. If a sunscreen product with an SPF of 20
is used it should take twenty times as long to obtain an
equivalent erythema, ie about 4-5 hours. In fact, there are
not normally twenty MEDs in one day's exposure. One
solution would be to intensify the skin-site irradiance by
concentrating sunlight with lenses or mirrors. After
necessary removal of the excess heat produced, it is still
found that the UVR content varies too much. The
vagaries of the weather, changing seasons and laboratory
site differences make it impossible to use natural sunlight
for reliable testing.

In 1969 Dan Berger published a paper [2] on his design
of a solar simulator for sunscreen testing that would
overcome many of these problems. It uses a xenon arc
lamp, filters, mirrors and lenses to produce a
concentrated beam or high irradiance of UVR on skin
with virtually all of the infrared and visible wavelengths
removed. The spectrum of the beam from his lamp is
compared with a typical peak summer daylight spectrum
in Fig. 2. The standard action spectrum of the erythema
response [3] is also shown. Note that the vertical scale is
logarithmic.
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Figure 2: Relative spectral irradiances of global
summer daylight (thin line) and a xenon arc solar
simulator (thick line), and the standard erythemal
spectral response (dashed line).

3. Current in vivo testing a

The Berger lamps have been marketed by the Solar Light
Company, Philadelphia, and they and similar models are
now widely used around the world. Figure 3 shows a
recent model in use. Various national Test Methods (eg.
Australian/New Zealand Standard 2604 [1]) have
evolved specifications for the test source based largely
on this design. These lamps appeared to wark very well
for testing lower SPF products in past years, but the drive
for higher protection sunscreens with label protection

factors of 30 or higher is now pushing the simulator
technology to its limits.

o™,

Figure 3: Sunscreen testing on human skin using Berger
lamps.

UVR at wavelengths in the so-called UVA range (315-
400 nm) does produce erythema, albeit at much higher
dose levels than wavelengths in the UVB (280-315 nm).
From spectrophotometric studies, high SPF sunscreens
are known to commence transmitting in the middle or
upper UVA range. Therefore, there must be sufficient
energy from the lamp in this range of transmission and
where erythema still responds to do the test correctly. If
there is a high imbalance between the UVB level that
produces the erythema in the absence of the sunscreen
and the UVA level that produces a significant amount of
the erythema with the sunscreen applied, then the ratio of
doses will not represent the true SPF of the product.

The transmission characteristics of a representative
sunscreen product are shown in Fig. 4 together with the
relative contributions to erythema of various wavelengths
of unfiltered and filtered simulator radiation, or sunlight
radiation if that was used. Note the higher proportion of
erythema produced in the UVA region by sunlight
compared with the simulator. This changes the protection
factor of the sunscreen, as both sources produce most of
the erythema from UVB radiation without the sunscreen,
but one (sunlight) produces relatively more than twice as
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much erythema with the sunscreen applied, most of it
from UVA radiation. In this study, the protection factor
of the product (which has an SPF45 label) can be
calculated from the transmittance data. In this case the
measured protection factor would be 17 in sunlight and
40 using the Berger lamp solar simulator.
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Figure 4: Measured spectral transmittances of an
SPF45 sunscreen (solid thin line) and calculated
spectral contributions to erythema through the suncreen
using sunlight (dotted line) or a xenon arc simulator
(dashed line) [5].

A logical question is: Why not add more UVA radiation
to the simulator beam to make up the deficiency? The
main reason is that test laboratories and lamps are
already working near the heat limits of comfort. Current
models produce up to about 150 - 200 mW/cm?2 of UVR
irradiance on each 1 cm circular test site, about twice the
maximum total solar irradiance of full summer daylight.
Higher irradiances cannot normally be tolerated. Some
individuals have a higher heat tolerance, and it depends
also on the rate of heat removal, such as air flow past the
test site.

Even at this level it takes about 4 minutes of a volunteer
sitting very still to receive 1 MED when protected by a
product with an SPF of 30. Higher doses must also be
delivered to choose the time recorded for the "just
perceptible” dose, the dose series usually being spaced at
V2 factor intervals. Therefore, to include just one
exposure above 1 MED will involve an exposure of
about 6 minutes for the SPF30 sunscreen. A full set of
exposures might take about 15-20 minutes. Double this
for an SPF60 product (yes, they do exist!).

The upper UVA cutoff of these simulators is normally
provided by a UV transmitting glass filter. There are few
suitable glass types available and nothing that provides a

more sudden cutoff just below the visible range. An
alternative would be to control this with multi-layer
interference filters or mirrors and these are being
introduced by some suppliers. However, the extra UVA
adds to the total thermal loading to the skin so a trade-off
is necessary.

The testing of high SPF products by this method has
therefore struck limits set by heat tolerance and dose
delivery times. The testing of products with SPF values
of 40 or more has become very difficult.

Next, there is the question of the accuracy of these tests.
While I do not wish to question the accuracy of the test
methods, it must be remembered that the value
determined applies only to the type of UVR source used.
Does it also apply reasonably to daylight?

Here, we run into major difficulties of trying to compare
high SPF values obtained using radiation from these
simulators and others with a fuller spectrum, closer to
sunlight. Sunlight itself cannot be used — as previously
noted it simply takes too long and varies too much over
time. In addition, following and even during most skin
damage events, repair responses commence which, in this
case, mitigate the erythema response. Two responses
cannot be reasonably compared where the dose delivery
times vary by an order of magnitude or more and extend
over many hours.

There is little published information comparing high SPF
values obtained with "standard" solar simulators and
either sunlight or spectrally modified simulators. Most
studies have been of low protection products (PF < 10)
which were reported more than 10 years ago. One recent
in vivo limited study in Sydney [4] reported a reduction
from PF54 to PF37 of a product tested with a standard
simulator and one modified to reduce the UVB level
relative to that from the UVA spectral region. Most of
the studies have been modelled on in vitro spectral
transmittance data, most obtained from sunscreen applied
to excised mouse skin [5,6]. The transmission data is
convolved with the standard erythema action spectrum
and various source spectra such as sunlight, the standard
xenon arc simulators or modified simulators.

The comparisons tend to show reasonable agreement of
the protection factors at the lower levels (PF < 20) but
increasing discrepancies at higher levels. For products
with protection factors of about 30 several findings [5,6]
were that the standard simulator over-estimated the
protection factor by about 33% compared with what it
should be for sunlight. For products with PF ~ 50 the
over-estimation by the standard simulator is about 50%.
These are modelling studies which are subject to some
uncertainty but are difficult to confirm by in vive tests.
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New test methods specifically for UVA protection are
currently being discussed. At present, some standards use
upper limits applied to in vitro UVA  spectral
transmittances measured under a range of conditions.
Suitable biological indicators are being evaluated for in
vivo tests. These will also require a suitable test source
— as similar to sunlight through the UVA range as is
practicable.

Another area of concern is the loose specification of the
simulators in various “standard” test methods. The
Australian/New Zealand Standard [1] together with
similar standards in, for example, the USA, Japan,
Canada, Germany, and South Africa specify the
characteristics of the simulators that may be used for SPF
testing. There are some other “standards” published by
industry groups such as the European Cosmetic Toiletry
Association (COLIPA) [7] and the International
Commission on IHumination (CIE) [8]. Some similar
specifications are shared by some of these standards but
there is considerable variation between the wavelength
ranges specified and the limits allowed.

Some standards set a UVB “envelope” of lower and
upper limits for the short wavelength cutoff of the
simulator radiation but then say little or nothing about the
UVA content. Others simply call for a “continuous
emission spectrum from 290 to 400 nm similar to
sunlight” [9]. There is no criterion for the match. It is
only quite recently that mercury discharge lamps were
dropped as suitable test sources from some standards. It
is the fortunate wide spread adoption by the industry and
associated testing laboratories of similar models of xenon
arc lamps that at present results in some degree of
uniformity, but this is not guaranteed by the standards
themselves.

The current specifications could allow some exploitation
of differences by using tests in some countries which
result in higher SPF ratings, to their market advantage. It
would then be necessary to block the import of such
products without retesting to the local standard, an
expensive waste of resources and counter to the free
trade objective.

These standards are constantly under review and a well
recognised international standard is being sought which
might then be widely adopted at the national level. The

[1). Standards Australia, Standards New Zealand: Sunscreen

CIE standard [8] is quite deficient in its simulator
specification and the technical committee responsible is
being reactivated to consider submissions. The A/NZ
Standards committee CS/42 Sunscreen Agents recently
made a submission regarding the simulators and local
participation on the CIE technical committee is sought
and expected.

It is generally thought that the current methods at least
result in the correct ranking of sunscreens in their
performance, even if the numbers are a little optimistic.
Improved standards will ensure "a level playing field" for

manufacturers and, hopefully, ratings that more
accurately reflect the performance of these products in
practice.

products- evaluation and classification. AS/NZS
2604:1997.

[2]. Berger DS. Specification and design of solar ultraviolet
simulators. J Invest Dermatol 53, 192-199, 1969.

[3]. McKinlay AF, Diffey BL. A reference action spectrum for
ultraviolet induced erythema in human skin. CIE Journal
6, 17-22, 1987.

[4]. Greenoak GE, Australian Photobiology Testing Facility.
Report on SPF tests on two sunscreens using 1) a WG320
clear UV filter with a transmission at 300 nm of approx.
10% (and with which SPFs of the two sunscreens had
been previously established to be 23 and 53); 2) a
WG320 with a specified transmission of 2% at 300 nm;
3) a UG5 blue filter to replace the UG11 blue filter, and
4) no blue filter. Personal communication, 1993.

[5]. Sayre RM, Kollias N, Ley RD, Bager AH. Changing the
risk spectrum of injury and the performance of sunscreen
products  throughout  the day.  Photodermatol
Phatoimmunol Photomed 10, 148-153, 1994

[6]. Stokes RP, Diffey BL. In vitro assay of high-SPF
sunscreens. J Soc Cosmet Chem 48, 289-295, 1997.

[7]. The European Cosmetic Toiletry Association (COLIPA).
COLIPA sun protection factor test method. Ref. 94/289,
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[8]. Commission Internationale de L’Eclairage (CIE).
Sunscreen testing (UV.B). Technical Report, Publ. No.
CIE 90, 1991.

[9]. Department of health and human services, FDA, USA.
Sunscreen drug products for over-the-counter human use:
tentative final monograph: proposed rule. Federal
Register 21 CFR part 352, 28194-28302, 1993.
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Federation of Australian Scientific &
Technological Societies

Presidents Address to Council, 1998

1. The Challenge of Innovation

I have little doubt that the greatest science policy issue facing
Australia relates to the commercialisation and uptake of the
fruits of science to provide for a better society.

As I said in my address last year: "Scientists must ‘add value’ to
the society in a clear and demonstrable way. We need to
articulate the sort of Australia we seek, and how investment in
science and technology can help us get there. I believe Australia
needs to seek a high technology future, based on our science.
We can choose to be part of the "knowledge” world, or choose
to go down the low wage, low skill path. The low path seems
favoured by our present mix of policies. If we seek the other
direction we will need to shift resources into more knowledge
intensive industries.”

1.1 International Competition

Most other countries seem well in front of us in thinking
through this problem and taking action. In the last 12 months
President Clinton and UK Prime Minister Tony Blair have both
written editorials in the prestigious "Science” announcing
significant funding increases to science. The French Minister for
National Education, Research and Technology has released a
blueprint for science education in France looking to lift
international competitiveness and boost funding.

1.2 Building alliances for Lobbying

Early in my term there was intense lobbying by the CRCs and
their supporters as the CRC program went before the
expenditure review committee, and treasury and others sought to
liberate the funds for other purposes. The CRCs are no slouches
at public communication and committed real resources to this
issue. FASTS also was active. All the conventional things were
done including media, letters to and meetings with politicians,
and seeking support from other interest groups. This was all
carried out professionally and well. But the real powers behind
the CRC lobbying were the industry partners who expressed
very strong support for what they saw as the benefits to industry
of the program. They also used their political networks, which
are different to those used by the science lobby.

The success of this campaign is now well known. The
Government announced its ongoing support for the CRC
program about a month before the budget was announced.

There is a lesson in this. Scientists can push for budget support
on all manners of grounds from the aesthetics of science to the
utilitarian of a cancer cure. Yet industry pull seems to be a more
powerful tool in moving Governments. When both are aligned
and giving Governments the same message, then the pressure on
politicians becomes intense.

1.3 Some Challenges of Innovation

There are many aspects to innovation, and many reports have
been written. Four fundamental issues are:

Do we have the rights sorts of industries?

Picking winners and losers

How do we stimulate knowledge-based industry?

How do we get effective brokerage of ideas across the
present chasm?

The Right Industries

The low Australian business expenditure has been a concern for
some time. Marceau argues that this is due to the mix of
Australian industry which causes us to have low investment by
Business in R&D. Qur agricultural and mining industries do in
fact invest in and use S&T for international competitive
advantage. But many of our emerging areas of employment are
related to services like pizza delivery where the advantages of
research are less apparent.

If this is true, then berating existing industry, developing
innovation packages or bribing industry with generous tax
concessions may not be effective. Unless industry can see clear
competitive advantage, in a realistic time frame, it may be
sensible for them to be followers.

Jurisdictions undertaking audits of S&T capacity may do well to
include an assessment of the capacity of their industry base to
benefit from S&T investment.

Picking Winners and Losers

It is an industry mantra that Governments cannot pick winners,
and that this must be left to the private sector. Yet business and
competition have not done very well, and have certainly not
been prepared to invest in the way their more enlightened
colleagues in other countries have been.

If Marceau is correct in her assessment that the existing
industries are a key part of the problem, then it is hardly a
surprise that they exhort Governments not to pick winners. Their
solution is to give generous tax concessions to all.

The reduction of the tax concession for research in Australia led
to a marked drop in reported research in the finance industries,
with so far only a minor drop in industry research. This might be
a function of lag times, or evidence that "bench based” R&D is
not so sensitive to the tax deductions. It is also interesting to
speculate whether the finance houses have stopped doing their
"research” or whether they just can't see much point in reporting
it.

What seems clear is that existing or struggling industries do
have the ear of governments. If our industry mix is inappropriate
for the future we desire, then who lobbies for the new
"knowledge-intensive” companies that do not have advocates in
Canberra, or the ability to lobby local members?

Governments have been selecting thematic areas of research for
a long time. We have invested heavily in agricultural research
and the minerals area. The pressures are to move research
priority from these areas towards emerging areas, such as
information technology, environment, materials, energy, health
and so on. Governments lack an effective bargaining arena for
such cross-portfolio choices. and established areas have large
and powerful bureaucracies as well as industries fighting for
them in a way emerging industries do not. While it is clear that
governments are not well equipped to "pick winners” at the
project level, it is less clear that standing back and aflowing
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future investment to be driven by past infrastructure is a very
smart response.

Stimulating Knowledge-Based Industries
If we are to build companies that use science to develop

products and services that the world needs and will pay a
premium for, then we need to look at the financial and taxation
environment of these companies. Our science is demonstrably
good enough. We are failing at the innovation process and in
enabling knowledge based companies to stay Australian and to
grow their businesses here. The departure of high technology
Memtec for the USA suggests we must ask why we cannot
provide a competitive business environment in Australia for
such firms.

Perhaps these emerging knowledge intensive companies do not
even care much if the Australian policy settings are wrong. They
are highly desirable international properties and can move to the
country that most favours their development.

The Australian Business Foundation report "The High Road or
the Low Road: Alternatives for Australia's Future" suggests that
Australia, almost alone amongst developed countries, is failing
to shift resources into more knowledge intensive industries.
Governments are responsible for this through their direct
investment and through the financial and taxation environment
they provide for industry.

The report identifies a number of strategies for a Government
interested in pursuing the high technology, high knowledge
route, one of which is sustained investment in education and
research, as well as paying real attention to the innovation
process. A number of our competitor countries have chosen
these strategies.

How do we get effective brokerage of ideas across the present

chasm?

There is no doubt a major gap in culture exists between the
producers of knowledge in our research establishments and the
users of knowledge in industry and in Government. There are a
few individuals who can bridge the chasm; most players simply
do not even understand the language of the other.

Exhorting scientists to learn more about innovation and
industry, and imploring Boards to have at least one member who
can spell science are useful, but minor steps. The survey you
will hear about after lunch highlights some deep seated cultural
barriers that need to be acknowledged and confronted.

2. Science in the Universities
FASTS held a2 most successful one day forum on University
Science: Crisis or Crossroads. The forum achieved national

publicity and helped focus attention on these problems. Jan
Thomas took the lead in organising this outstanding event.

The Federal Governments slash and burn approach to Higher
Education is reducing our capacity to undertake fundamental
research in the Universities, with a marked swing to strategic
and tactical research that can be supported by industry. The
CRC program is one spectacularly successful program of
industry-research linkage which is attracting international
attention. Niland (1998) suggests that this decline in basic
sciences is a national disaster and should be urgently addressed
by Governments.

Surveys of staff show that morale has collapsed. The lack of
resources, increasing work loads, lack of recognition and the
almost constant re-organisation have taken a toll and individuals
are reacting in a variety of predictable ways. It is clear we are
failing to renew the academic talent base. It is also clear that
many academics close to retiring age can hang in and perhaps
disengage.

International comparisons show that even in our larger well
funded Universities we are spending only about 70% per student
on higher education than is spent by comparable institutions in
comparable countries (Niland, 1998). This sort of information
does not support the Government's view that the University
sector is inefficient and needs to be further squeezed. Diversity
would be seen by some as strength, yet Minister Kemp sees it as
inefficiency.

Unfortunately the West report chose not to argue for increased
Government spending based on such international comparisons,
but sought to transfer more of the cost burden to students.

Courses that are expensive, and where student demand,
especially from fee-paying students, is soft, are obvious targets.
Monash, which has an international reputation in science, has
just cut science by 9%. It is not easy to get facts on these issues.
Overall the dip in science enrolments is probably not great; the
problem is that sharp drops in basic disciplines like chemistry,
physics and mathematics are hidden by rises in applied sciences.
The Deans of Science are undertaking a project to improve the
basis of application, enrolment and completion statistics.

3. Employment of Young Scientists

The FASTS workshop and resulting publication helped focus
attention on the plight of postgraduate students who have bleak
career prospects in many fields. There are things we need to do
in curriculum to help make these people more employable. We
also need to be realistic in the advice we give to such students
about likely career prospects. Hopefully FASTS has helped put
these items on the agenda.

FASTS ON ARC GRANTS

Australia's peak council for scientists and technologists today
(Tuesday) welcomed a slight increase in the proportion of
successful applications for research grants from the Australian
Research Council, from 19.6 per cent to 20.7 per cent.

Professor Peter Cullen, President of the Federation of Australian
Scientific and Technological Societies (FASTS), also welcomed
the Government's commitment to the knowledge-based
economy.

"Research is the driver of economic growth in Australia, and I
am encouraged by the Minister's statement that support of
research funding is a priority for Government,” he said.

"But Australians need to look at funding going to high-quality
research in a new way. It should be regarded as an investment,
not a drain on the public purse.”

Professor Cullen said that he was concerned that applications for
large grants dropped by seven per cent this year. While success
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rates are up, the size of the average grant has fallen by about
$2000 over last year's.

"The Government needs to lift its investment in Australian
science if it is genuinely committed to promoting excellence in
research and research training,” he said.

Professor Cullen noted a strong increase in the number of
applications for SPIRT grants, with new applications up by

almost 15 per cent.

"This increase shows a strong commitment by industry, and

there is a clear case for extending the funding of this successful
cooperative effort between Government and industry.”

Professor Cullen said that the scientific community supported
the existing methods of selecting which science projects should
be funded, even if the process needed a little fine-tuning to make
it work better.

"It's very important that we preserve the international standing
of our science by using a competitive, peer-reviewed process to
select the best and most promising  projects.”

FASTS TEN TOP POLICIES for 1999

Professor Peter Cullen, President of the Federation of Australian
Scientific and Technological Societies (FASTS), said the list
this year was dominated by two issues: funding university
science, and commercialising the best ideas of Australian
scientists and technologists.

"I want to propose a New Year's Resolution to the Government:
that they resolve to sort out the mess in our universities before it
is too late,” he said. "The universities are slowly being squeezed
to death, and the quality of Australian science is being affected
by increasing workloads and a failure to renew equipment and
laboratories."”

Professor Cullen said that Australians needed to view public
support for R&D as an investment rather than a drain on the
public purse, and pointed to massive boosts to research budgets
by the Governments of the USA and Britain.

1. UNIVERSITIES AT THE CROSSROADS

FASTS urges the Government to restore stability in the higher
education sector through realistic annual salary indexation to
help meet negotiated salary increases, and through realistic
annual indexation of infrastructure costs that recognises the
impact of the exchange rate on library acquisitions, information
technology and purchases of major equipment.

2. PEER-REVIEW FUNDING: THE BEST WAY TO GO
Australia must retain a nation-wide competitive, peer-reviewed
process as part of a plurality of research funding mechanisms.
The ARC should be independent like the NH&MRC, and its
budget increased to allow more top-ranked science projects to
be funded.

3. INCENTIVES FOR SCIENCE AND MATHS
TEACHERS

The shortage in qualified teachers of science and mathematics
will worsen unless good quality graduates are attracted to the
profession by incentive schemes such as delayed or reduced
HECS repayments. Universities need incentives to provide extra
teacher-training positions.

4. SCIENCE IN THE BUSH

S&T can help create new jobs in regional Australia in industries
such as aquaculture, wine-making and biotechnology as well as
coping with salinity and other environmental issues. These
matters need an "all-of-government" approach. with the active
participation of regional governments.

5. AUSTRALIA: AN ATTRACTIVE PLACE TO INVEST
FASTS urges the Government to introduce internationally
competitive R&D tax concessions and capital gains taxes. These
would support our highly skilled work-force and the relatively
low cost of research to make Australia a very attractive place in
which to invest in science and technology.

6. KEEPING UP WITH THE JONESES

Government support for R&D should be viewed as an
investment rather than a drain on the public purse. Both Britain
and America have sharply increased their spending on research,
and Australia should follow this lead by investing in our future
prosperity through increased funding for R&D.

7. INVESTING IN AUSTRALIA'S HEALTH

FASTS applauds the major recommendations of the Wills
Review into Health and Medical Research, and urges
government, research and industry to work together to
implement its recommendations to improve the delivery of
health and medical research in Australia.

8. SCIENTISTS THINKING COMMERCIALLY
Universities and research agencies should offer real incentives
and encouragement to scientists to commercialise their work.
Commercial activities should be recognised as a valid
professional activity in promotion and appointments, and
existing training and assistance programs improved.

9. THE BENEFITS OF BEING INTERNATIONAL

The Government is urged to build Australia's international
science links by investing in reciprocal projects such as the
Global Biodiversity Information Facility, and capturing
potential flow-on benefits in emerging technologies such as
biotechnology and information sciences.

10. LANDMARK PROJECTS TO MARK 2001

FASTS invites the Government to capture the imagination of all
Australians with landmark S&T-based projects to mark the Year
2001. These projects should create high-quality employment
opportunities, and could include national research investment in
Australia's Ocean Territory.

Mr Toss Gascoigne
Executive Director

FASTS

PO Box 218

DEAKIN WEST ACT 2601
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é* High Power Diode-Pumped Lasers
o from Light Solutions Corporation
Ihe Orion

The miniature air-cooled Orion is compact
enough to "fit in the palm of your hand"
and can produce in excess of 5 Watts at
1064nm in either CW or Q-switched
format. This powerful little laser has a
wide range of industrial marking, military
and medical applications. The rugged,
reliable portability of this system has
meant that it has already been used on
airplanes and helicopters, robotic arms
and all terrain vehicles - anywhere where  An air-cooled OEM Orion laser as
5W TEMoo Orion size and portability is critical. part of a laser marking system

The Lightbook System

The basic 10W Lightbook System produces > 10W of
TEMoo output (M*= 1.1) at 1064nm in either CW or
Q-switched format. Pulse energies up to 1.5mJ and
repetition rates from 1kHz to 100kHz enable many
applications requiring high power and excellent beam quality.

The new Spectrum add-on allows the user to switch
between 10W @ 1064nm, to 5W @ 532nm to 1W @ 355nm.
Other add-ons available include monoiithic OPO's for

multiwatt output at 1.57, 2.1 or 3.4um, and the upcoming Complete Lightbook System with
PPLN OPO for output anywhere in the 1.5-5um range. Laser Head, Driver and new
Amplifier Systems up to 20W and 30W are also available. all-solid-state chiller

Tunable Deep UV
from Light Age Inc.

The PAL/PRO - UV Laser System

The PAL/PRO - UV laser system from Light Age Inc. is a tunable
narrowband Alexandrite laser producing high energy pulsed output
at 193nm, 248nm and many other UV wavelengths. The oscillator
output is converted to deep UV using frequency conversion options
to produce output at 190-200nm / 240-270nm (via 4HG / 3HG) and
almost all wavelengths from 190nm to 400nm (via Raman shifting).
The system can scan the SLM output over 10's of GHz with

spectral linewidths <30MHz in the fundamental and < 25 fm at
193nm. The PAL-PRO - UV is ideal for applications like Deep UV PAL/PRO-UV
Interferometry, Writing Fiber Gratings, seeding Excimer lasers, Solid-State Deep UV Source for
Photolithography and testing UV optics to name a few. 193nm, 248nm + more
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WARSASH Scientific

Photonics Spectra Circle of Excellence Awards for 1998

WARSASH Scientific is proud to announce that three companies we
represent have won the prestigous Photonics Circle of Excellence
Award for 1998. EG&G Canada Ltd Optoelectronics Division for their
two band HARLID (high angular resolution laser irradiance detector),
Labsphere, Inc. for their revolutionary BFC-450 bispectral fluorescent
colorimeter, and Polytec Pl for its six-axis nanoautomation stage with
adaptive trajectory control.

We congratulate these three world leaders for their achievements in
scientific development.

EG&G Canada's two band HARLID (high
angular resolution laser irradiance detector)
module has been designed to detect and provide
angle of arrival information for incident laser
pulses from rangefinders, target designators
and other active electro optical systems. The
assembly has a combined spectral sensitivity
range of between 400 and 1700 nm.

The module field of view is £45° in both
azimuth and elevation, and the angular
resolution is approximately + 1° in one plane
either azimuth or elevation, depending on the
module orientation.

The device is an ideal primary sensor for
warning or taking counter measures against
laser guided weapons and/or laser based
surveillance systems.

Polytec P, recognizing that the trend in microelectronics to smaller structures and a
higher level of integration demanded that positioning errors be held to subnanometer and sub-
arc-second levels, developed its six-axis nanoautomation stage.

With its digital controllers, it provides automatic real time correction of motion errors
including flatness, straightness, pitch, yaw and roll. The result is better than 0.5-nm planarity
of travel through any arbitrary plane that can be defined throughout a +500-purad rotational
range. The Z-positioning range is 6 pm, with an in-position stability better than 0.033 nm
rms. Step response is better than 8 ms.

Applications include near-field optical probing, waveguide metrology and fabrication,
scanned-probe metrology, pole-tip recession measurement, white-light interferometry and
nanomachining,

Labsphere’s award was for their revolutionary BFC-450, the world's first bispectral

Sluorescence colorimeter designed for absolute measurement and quantification of the
colour appearance of fluorescent materials.

The entire measurement routine is completed in less than 10 minutes with a full colour
rating report generated instantaneously. The report displays complete sample data, time,
names etc. as well as the values for luminescence reflectance, total tristimulus, chromaticity
brightness and many more, all independant of illumination method.

>
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WARSASH Scientific

Website Launched

Like so many Sydney streets, our website has been “under
construction” for some time, but now we can confidently point to an
interesting and updated review of our suppliers’ developments.
Check it out, and contact us to get more detailed technical data and
see the many - unexpected - application possibilities.
You can find it all at:

http://www.ozemail.com.au/~warsash/

Super Luminescent Diodes

EGé&G Optoelectronics Canada have developed a line of super
luminescent diodes CW operated types.

Operating at 850 nm. 960 nm (InGaAs) and 1300 nm (InGaAsP),
they are produced using the latest MOCVD and MBE growth
techiques.

Devices are offered in TO-style packages and 14 DIL and Butterfly
outlines coupled to polarisation maintaining fibre (except C86115E-
13, where 50/125 pm fibre is standard).

Optional single mode and multimode optical fibre are also available
on a custom basis. DIL (M) and Butterfly (V) packages are equipped
with an integral TE cooler, thermistor, reverse protection diode and
monitor photodiode.

Pigtailed units benefit from a unique highly stable fibre alignment
process which maintains precise fibre to emitter position over
significant case temperature excursion,

Typical applications include fibre optic gyroscopes, fibre optic
censors (nonFOG), and optical tomography.

WARSASH Scientific

tel: (02) 9319 0122 - fax: + 61 2 9318 2192
email: warsash@ozemail com.au
http://www.ozemail com.au/~warsash

Precision Optics

WARSASH Scientific can
supply all the necessary
support required for virtually
any optical system or
individualised components in
all aspects of optical
manufacturing.

We assure our customers
total quality, while
maintaining time delivery, at
the best possible prices.

Using Takos, our customers
can be sure in the knowledge
that time and money will be
saved and the highest
standards will be met.

Takos can align an optical
system or supply a customer
with a system made for
individual requirements.

Total integration of all
aspects of the product is part of
the service provided.

Takos works to quality level
of ISO 9000 and guarantees all
products adhere to the most
critical quality standards.

Verification of all products
and their requirements is
achieved through a variety of
exact testing, including laser
damage testing,
spectrophotometric response,
interferometric analysis, as
well as all physical and
environmental testing.



DIODE PUMPED
Nd:YAG LASERS

P Compact

B Efficient

P Extremely reliable
P Fast turn on

P Single-phase

B Air cooled

For enquiries about world leading BMI and Lightwave diode-pumped
solid state laser systems contact Raymax Applications Pty Ltd.

Bui LIGHTWAVE

Packages to : 200 series - low cost
100mJ @ 20Hz low cost 7W CW - M2<1.2

300mJ @ 30Hz - 10ns 2W CW @ 532nm
100mJ @ 300Hz - 20ns 6W multi-kHz - 20ns
100W CW 2.5W multi-kHz @ 532nm

AP P LI € AT I ON S

R A Y M A X 16 Ross Street
Newport Beach NSW 2106
Tel (02) 9979 7646 Fax (02) 9979 8207
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SPIE Membership Application

NAME AND ADDRESS: (Please print or type)

Prefix Last (Family) Name

First (Given) Name Middle Name or Initial Suffix

Home Address

City/State/Country/Postal Code

Enjoy the benefits of SPIE Membership

Benefits of International Working Groups

v Opportunity for professional v Continuing education SUBSCRIPTION TO
growth v Participation in and contribution OE Reports Newspaper
v Peer recognition; eligibility for to technical community Periodic Newsletters (selected groups)
election to Fellow; awards v Voting privileges SPECIAL RATES
program o v Eligibility to hold SPIE Office at SPIE conferences
v ASZOCI?\{LOH[:('COmnjltl;‘nIC?]{IUH, v Career enhancement for short courses and
an ne_ .Or ing with colleagues v Access to Professional Group SPIE publications and selected non-SPIE publications
v Subscription to OF Reports, Benefits Program, including WORLDWI
SPIE’s monthly newspaper 3 ? (o) DE MEMBER LIST OF
insurance, discount travel, and
¢ Choice of subscription to any of no fee credit card YOUR TECHNICAL GROUP
-S:Ifr’,saigree peer-reviewed v Special member rates on ACCESS TO TECHNOLOGY-SPECIFIC ELECTRONIC
s meetings, publications and LISTSERVE GROUPS (selected groups)
courses
OCCUPATION EDUCATION (highest level completed)
Title or Position . o
Educational Institution
Company Name .
City State/Country
Company Address/Dept/Mail Stop
Degree received Month/Year
. Course of study
City State
Country Zip or Postal Code SOCIETY MEMBERSHIP RECORD

E-mail Address

Business Phone ( ) Ext:
Telefax ( )
Date of Birth QO Male QOFemale

JOB FUNCTIONS

Please check your primary job function from the options listed
below (check only one).

QO Applications/Product Development O Basic Research

O Engineering and Design Q Measurement, QA/QC
Q Corporate Management O Marketing or Sales

Q Technical/Lab Management Q Purchasing

Q Program Management Q Educator

Q Applied Research Q Consultant

Q Systems Engineer O Student

u]

Production, Manufacturing, or
Operations

@SP

SPIE is an international technical society dedicated to advancing engineering, scien-
tific, and commercial applications of optical, photonic, imaging, electronic, and
optoelectronic technologies. Its members are engineers, scientists, and users interested
in the development and reduction to practice of these technologies. SPIE provides the
means for communicating new developments and applications information to the
engineering, scientific, and user communities through its publications, symposia,
education programs, and online electronic infermation services.

3/98

Est. Graduation Date

The Intemational Society
for Optical Engineering

O No O Yes When
Please list your other technical society memberships:

Were you previously a member of SPIE?

PROFESSIONAL REFERENCES (optional)

Please list the names and addresses of three persons familiar with your
work experience:

| hereby apply for membership in SPIE, and if elected will be governed by
SPIE's Bylaws, Statements of Policies, and Procedures.

1 am applying for SPIE membership based upon my activity in {(mark one):

optical technologies,
related scientific areas,
related technical areas, or
related engineering areas.

cooo

Full Signature

Date




ANNUAL MEMBERSHIP DUES include choice of journal subscription (S) sl Dues Amount.........c.cvceunrenens s I 3
Regular/Fellow Regular/Fellow Student SPIE JOURNALS
Membership N. America Elsewhere Retired Student No Journal . . . "
withone joumal. ... $ 95" ........... $105° ...... S 45 ... $40°...... $20 A. *Select Journal to be included with your membership.
CHOOSE ONLY ONE JOURNAL IN EITHER PRINT OR
ONLINE FORM. )
TECHNICAL GROUP ANNUAL DUES . S'lef;us!ﬂl;avm “gg‘smbgg‘_fm Optical Engineering QPrint OR QOnline
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Q Adaptive Optics $150 $300 . OB 3 y
O BACUS (Photomask Technology) $250 $500 J. of Biomedical Optics QPrint OR QOnline ___
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Q Electronic Imaging (Cosponsored by IS&T) $150Q $300Q Optical Engineering 0O Print $40 / O Online $25
8 E‘::ﬁhogg‘:: g:: g :ggg J. of Electronic Imaging O Print $40 / Q Online $25
2 High Speed Photography, Videography, and Photonics $150 $300 i" ;faﬁlaocrﬂierglscsa-l SHlies QIprint $40 / DOINS$25
Q Holograph $150 $300Q : E
o Lase? an)urmunications ............................. 160 woswanian $300 s {Required for anline joumals)
Q Lens Design $150 $300 Additional Journals Total......... SR e B
O Noninvasive Inspection Technologies $150 $300 C. Optional International Surface Airlift delivery service
O Optical Processing & Computing ..................... $15Q ... $300 for members outside N. America (print journals only).
g 82:];:: hclateffsls i:gg gggg This amount in addition to subscription rates:
ectroni ical Engi in 0
O Optomechanical and Precision Instrument Design $150 $300 ?pgfcg;ecgilgiiﬁ;agging 220
O Penetrating Radiation .. ..........ccoiiiiiiiienean. $150 ......... 3300 J' of Biomedical Optics $20
O Photolithography $150 $300 i -
O Robotics and Machine Perception $150 $300 International Surface Airlift Total ............ vee.- 8
0O Smart Structures and Materials (Cosponsored by SEM) ... $150Q ......... $30Q D. SPIE Journals on CD-ROM (includes OE, JBO, and JEI)
O Thermosense (Thermal Infrared Sensing for Diagnostics Q 1996 SPIE Journals on CD-ROM...$65
o S\Td Controg :12 Q ;gﬂ Q 0 1997 SPIE Journals on CD-ROM...$65
omen in Optics 150 00
0 XTaY/UV OPUCS « + o e eeee e e e e e $150 .. ....... $300Q Journals on CD-ROM Total .......covvevvennoonss :

METHOD OF PAYMENT

Q Check enclosed, payable to SPIE. (Payment in U.S. Dollars—by draft on a U.S. bank,

or international money order— is required. Do not send currency.
Payments by bank transfer require a copy of transfer order.)

1 UNESCO coupons.

Q Company Purchase Order number:

Q Charge Card: Q VISA

Card Number

Q MasterCard

Q Diners Club

Techncial Group Dues Total ......

TotaiAmount . ..........coceennnnn

Mail this form with your

check or indicated Aml. Recd.
payment to SPIE. Check #
QO American Express 0 Discover Order #
IDN

Expiration Date

Signature

Federal Tax 1.D. #95-2142678
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TECHNICAL AREAS OF INTEREST Please write the five-digit code in the space provided to indicate your technical areas of interest. (Limit 5)

FIRST:

AEROSPACE SCIENCE & SENSING
aes01 Detectors & Focal Plane
Arrays
Infrared/Electrooptic
Systems
Millimeter-Microwave
Ladar/Lidar
Advanced Radar &
Processors
Acquisition, Tracking &
Pointing
Automatic Target
Recognition
Airborne Reconnaissance/
Photogrammetry
Atmospheric Propagation
Engineering
Atmaspheric Sciences
Atmospheric and Earth
Sensing
Ocean Optics
Astrophysical Sensing
Space Grown and Deployed
Materials
Adaptive & Active Oplics
Smart Structures

aes02
aes03
aes04
aes05
aes06
aesQ7
aes08
aes09

aes10
aesll

aesl2
aes13
aesl4

aes1s
aesl6

Automation & ProDuct
ENGINEERING
aup01 Robotic Systems and
Hardware
aup02 Mobile & Space Robots
aup03 Sensors & Controls for
Automation
aup04 Machine Vision

SECOND: THIRD:
aup05 Metrology, Interferometry, elito
NDT elin
aup06 Thermal Sensing
aup07 Flow & Particle Diagnostics  elil2
aup08 Chemical Process Control
aup09 Environmental Sensing
aup10 Laser Materials Processing .
aup11 Optical Security and f!Dm
Anticounterfeiting f!UOZ
aup12 Forensic Science fio03
aup?3 Bararea/Characler .
Recognition fio04
aup14 Agriculture & Forestry N
aup15 Energy Efficiency & Solar fio05
Conversion 5!006
aup16 Commercial Product fio07
Development
Biomepicat OpTics Isto1
bioO1 Physicians Ist02
bio02 Scientists/Engineers 15103
bio03 Biostereometrics Ist04
bio04 Health Care Ist05
Ist06
ELECTRONIC IMAGING
eli0l  Scanning & Capture 15107
eli02 Storage Ist08
eli03  Displays Ist09
elio4  Printing/Hardcopy Ist10
eli05 Holographic Imaging Ist11
eli06  Image Analysis Ist12
elio7 Digital Process. Algorithms/
Architecture Ist13
elio8  Graphics/Workstation Systems
eli09 Human Vision & Color Ist14

Perception

FOURTH:

Medical Imaging Systems
Biomed. Electronic Imaging
& Processing

High Speed Photography &
Videography

Figer OPTICS

Components

Materials & Fabrication
Local Access Networks &
Services

High Speed Networks &
Channels

User Interface Technologies
Sensors & Applications
Instrument Engineering

LASER/SOURCE TECHNOLOGIES

Laser Physics
Solid-State Lasers
Semiconductor Lasers
Dye Lasers

Gas Lasers

FEL, Synchrotron, X-Ray/UV
Sources

Other Coherent Sources
Power Supplies
Resonators

Nonlinear Optics

Laser Damage

Laser Beam Optics &
Diagnostics

Directed Energy & High
Power Radar

Laser Communications

FIFTH:

MICROELECTRONIC &
OpTOELECTRONIC DEVICES

mod01 Microelectronic
Manufacturing

mod02 Microlithography

mod03 Photochemical Coatings &
Applications

mod04 Optoelectronic Devices

mod05 Interconnects/Packaging/
Hybrid Circuits

mod06 Integrated Optics

mod07 Micro-Machined Sensors &
Actuators

mod08 Optically-Activated Switching

maod09 Photovoltaic Cells

mod10 Photomask

mod11 Micro-Mechanics
Engineering (MEMS)

OpTicAL PHYSICS,
CHemisTRY & BloLoGy
opc01 Laser-Matter Interaction
Physics
opc02 Nenlinear Optical Materials
opc03 Compound Semiconductor
Physics
opc04 Silicon Semiconductor Physics
opc05 Supercenductor Physics
opc06 X-Ray/EUV Physics
opc07 Photoelectrochemistry
opc08 Chemical Physics
opc09 Molecular Biology & Genetics
opc10 Optical Microscopy
opc11 Non-Optical Microscopies
opc12 Spectroscopy

OpTICAL SCIENCE & ENGINEERING
ose01 Traditional Optical Sciences
ose02 Lens & Optical System
Design
Passive Materials
Fabrication & Testing
Thin Films & Coatings
X-Ray/EUV Components
Polarization
Scattering & Contamination
Optical System Testing
Optomechanical Design
Diffractive Optics
Micro-Optics
Ophthalmic Optics
osel4 Astrophysics Instrumentation
osel5 QOptics Education
osel6 Optics History
ose17 General Optics Technologies
osel8 Indexes

ose03
ose04
oseQ5
ose06
o0se07
ose08
o0se09
osel0
osell
osel2
osel3

SIGNAL & IMAGE PROCESSING

sip01 Signal Processing

sip02 Sensor Fusion

sip03 Neurobiology &
Computational Vision

sip04 Neural Networks

sip05 Artificial Intelligence

sip06 Fuzzy Logic

5ip07 limage Restoration/Recovery/
Enhancements

sip08 Visual Communications

sip09 Computer Vision

sip10 Optical Information Processing

sip11 Optically-Assisted
Computers & Memaries

e T e
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PROCEEDINGS
SERIES

Proceedings
of SPIE

Full-manuscript, editor-
reviewed Proceedings of SPIE
technical conferences provide
fast, useful information on
new research and
applications. SPIE publishes
approximately 300 Proceedings
annually containing
approximately 12,000
technical papers.

They are indexed in INSPEC,
Current Contents,
Compendex, Astrophysics
Data Systems (ADS),
International Aerospace
Abstracts, Chemical
Abstracts, and Index of
Scientific and Technical
Proceedings.

e
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Journals

Optical Engineering, launched
in 1962, is SPIE’s flagship
journal covering all areas of
optics, photonics, and imaging
science and engineering.

Published monthly.

Journal of Biomedical Optics
emphasizes the use of optics
technologies in biomedical
research, diagnostics, and
treatments. Published quarterly.

Journal of Electronic Imaging

covers all aspects of digital
and electronic imaging.
Copublished quarterly by
SPIE and IS&T- The Society
for Imaging Science and
Technology.

Check out SPIE Online Publications!

¢ Visit SPIE Web at www.spie.org/ and click on Bookstore.

SPIE publishes the largest body of optics research literature available, from Proceedings
of SPIE technical conferences to peer-reviewed journals to reference books. SPIE
publications deliver timely, high-quality technical information to the optics,

imaging, and photonics communities worldwide.

i
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Monographs & Handbooks:
Authoritative, technical
reference books and

handbooks.

Tutorial Texts: Introductory
and intermediate tutorials in
optical science and
technology.

Milestone Series: Selected
reprints of key papers from
the world literature.

Critical Reviews: Invited
review papers by leading
researchers.

¢ SPIE Journals Online: www.spie.org/web/journals/online/home.html
¢ Search for SPIE books and papers via the InCite® database at wew.spie.org/incite/
¢ Subscribe to INFO-BOOKS at info-books-request@spie.org for e-mail about new books.

Contact SPIE for a free publications catalog or to place an order:

SPIE international Headquarters

Tel: (1) 360/676-3290 = Fax: (1) 360/647-1445 » E-mail: bookorders @ spie.org » Web: http://www.spie.org/
Mail: P.O. Box 10, Bellingham, WA 98227-0010 USA
-
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Title Initials
First Name(s)(

| Sumame «c

Employer/institute/Company ( -

Telephone Number ( . )
Fax Number ( i )
Email ( P = )

Affliliations AIP D ' bSA - sp;E ..

Main Activities (number up to three in order of importance)

First( o ) Second ( _ . )Wrd ( S

1 astronomical optics 8 optical design 15 nonlinear optics

2 atmospheric optics 9 optical physics 16 teaching

3 communications and fibres 10 radiometry, photometry & colour 17 holography

4 electro-optics 11 spectroscopy 18 (o ey )
5 fabrication and testing 12 thin films 19 (nadicians s )
6 information processing 13 vision 20 i )
7 lasers 14 quanium optics

SUBSCRIPTION RATES ( per calendar year)
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