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* Review Article
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your laboratory, or some aspect of this work.

* Conference Report

* News Item

* Book Review
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Reviewing of papers

On submission of a scientific or review article you

may request that the paper be refereed, and if

subsequently accepted it will be identified as a refereed

paper in the contents page. The refereeing process will

be the same as for any of the regular peer reviewed

scientific journals. Please bear in mind that refereeing

takes time and the article should therefore be submitted

well in advance of the publication date.

How can you submit?
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file formats. (Famous last words!).

� Submitted articles will be imported into an Adobe
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Please avoid using symbols that are in Roman fonts,

where the Option or Alt key is used; e.g. Opt-m in Times

font on the Mac for the Greek letter mu.

� If using TeX, use a style file similar to that for

Phys Rev. Letters (one column for the title, author and

by-line, and two for the main body). The top and bottom

margins must be at least 20mm and the side margins

25mm. Submit  a pdf file with the diagrams included,

as well as copies of the diagrams in their original format

in separate files.

� If using a word processor, use a single column. If

you do include the graphics in the main document, they

should be placed in-line rather than with anchors, but

must be submitted separately as well.
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President’s Report

A second issue that the the AOS is in the process of

dealing with is that of taking over the 50% ownership of

the ACOFT series of conferences. Again this change is

still ongoing, with formalisation of this process still to

take places. Decisions that are still to be completed are

the makeup and function of the ACOFT steering com-

mittee, and the form of the agreement between the AOS

and the owner of the other 50% of the conference series,

Engineers Australia. I hope that further progress on this

issue can be made at the ACOFT/AOS conference next

month.

In the last round of announced Federation fellowships

Keith Nugent was awarded a second  fellowship as well

as having success in the bid that he led for a Center of

Excellence in Coherent X-Ray Science. This is a very

impressive achievement for Keith and on behalf of the

whole AOS, I heartily congratulate him. Also this is the

third of the Centres of Excellence for Optics in Austra-

lia which speaks highlyof the discipline.

Murray Hamilton
President, Australian Optical Society
June 2006.

* ACOLS = Australasian Conference on Optics Lasers and
Spectroscopy
ACOFT = Australian Conference on Optical Fibre
Technology

Position Vacant

Australian Optical Society

Newsletter

Editor
The AOS is seeking (still!) an editor for the newslet-

ter. This is a quarterly publication conveying optics news,

scientific articles and optics advertising to the Austra-

lian Optics community.

The editor will be paid an honorarium of $2000 p.a

or $500 per issue.

Applications and enquiries for this position should

be addressed to the President of the Society, Dr Murray

Hamilton

Tel: (08) 8303 3994

Fax: (08) 8303 4380

murray.hamilton@adelaide.edu.au

This is now the last of these reports that I’ll be writ-

ing. Actually  I’ve been a bit surprised by the amount of

work that this job has entailed over the last two years.

Mainly this has been due to some rather large changes

in the conference landscape in Australia. The changes

are not over with yet, either!

Changes to how the ACOLS series of conferences

are managed is probably the most topical issue at the

moment. There has been an ongoing consultation with

what might be called the ACOLS community. This is a

rather vaguely defined group of people; although the

ACOLS Liaison committee is a properly constituted

body, attending an ACOLS conference probably quali-

fies one for membership of the community. This in it-

self is not a problem, but defining the ownership of the

$60,000 or so in funds that the ACOLS conferences have

accumulated is tricky. The essential change that is pro-

posed is that these funds will become part of the general

revenue of the AOS. The AOS will continue to apply

these funds to providing floats and underwriting for fu-

ture ACOLS conferences.

The process of change has involved a working meet-

ing of all interested attendees at the last ACOLS confer-

ence in December 2005, publication of the resolutions

of that meeting in the AOS News, plus consultation on a

one to one basis by the chairman of the ACOLS Liaison

committee. The last stage in this process should take

place at the AOS AGM next month with a formal deci-

sion taken to make the proposed change. I should add

that people who consider themselves part of the ACOLS

community are most welcome to attend this meeting and

participate in the decision making on this issue.

From my point of view at the helm of the AOS, the

financial exposure of the AOS to conferences that it

organises, and which can make substantial losses, re-

quires that the cash reserves of the AOS be increased.

Merging the ACOLS funds with those of the AOS (which

are of a similar order of magnitude) is one way to pro-

vide the AOS with the ability to cope with a loss-mak-

ing conference. After all, in the past and probably in the

future, the AOS is the “guarantor of last resort” for the

ACOLS conferences.

The conference that the AOS is organising at the

moment which is stretching it financially is the ICO

Congress which is to be held in Sydney in 2008. While

the financial exposure of the AOS is limited, it doesn’t

take a large share of the necessary float funds that are

projected, to stretch a small organisation like the AOS

quite severely! I’m being a little vague here because just

now Chris Walsh is putting a lot of work into reducing

some of the costs involved here, so the budget is in a

state of flux.
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Advanced Notification

Department of Education Science & Training (DEST) French-Australian Science & Technology (FAST) program

and Australian Research Council (ARC) Australian Research Network for Advanced Materials (ARNAM) presents

1st International Workshop on Multiphoton Processes in Glass and Glassy

Materials
Darlington Centre, University of Sydney, Sydney, Australia, Dec 11-12 2006

  (Sponsors: CUDOS, Raymax Applications Pty Ltd and Time Bandwidth Switzerland)

Multiphoton processes are initiated by high intensity laser light, increasingly operating in the femtosecond domain.

Applications extend from simple material processing, microfluidic channel formation and waveguide manufacture to

photonic bandgap structures in 1, 2 and 3 dimensions. Processing of silica remains particularly relevant, although other

glassy systems are increasingly attractive. The processes underpinning excitation deep into the band edge of a material

remain complex and are the subject of intense research. This workshop brings together experts in the field for the first

time to debate and discuss these processes and how they can be exploited to further utilise and optimise the multipho-

ton approach to optical engineering of materials and devices.

 A particular ambition of this workshop is to expose Australian students and early career researchers working

in this field to the latest thinking from around Australia and the world, as well as provide an opportunity to network and

link up with the groups leading the way in multiphoton processing.

 The workshop is an advanced specialised workshop and the audience numbers will be capped to 50. Expres-

sion of interest for attendance are sought in the first instance from those who work in the field or work in applications

that make use of such technology. Remaining seats will be generally open. More information: j.canning@oftc.usyd.edu.au

The Australian Institute of Physics (AIP) National

Congress is held approximately every two years and is

the largest and foremost national conference for physi-

cists in Australia. The Congress is composed of Plenary

Sessions of general interest, and meetings of the topical

groups of the Australian Institute of Physics as well as

affiliated societies. The program is developed through a

Program Committee constituted by local members of

the topical groups and affiliated societies.  The theme of

the meeting will be RiverPhys, celebrating a meeting

that will facilitate the presentation of contemporary phys-

ics research in Australia, on the banks of the beautiful

Brisbane river.

We are delighted the following distinguished plenary

speakers have accepted invitations to speak at the Con-

gress:

Professor Sandra Chapman - Head of the Space

and Astrophysics Group, University of Warwick, United

Kingdom

Dr Pierre-Gilles de Gennes (1991Nobel Prize in

Physics) Institut Curie, Paris, France

Professor Athene Donald - Cavendish Laboratory,

University of Cambridge, United Kingdom

Professor John Hall - University of Colorado, JILA;

National Institute of Standards and Technology Boul-

der, USA Professor John Hall is the winner of the 2005

Nobel Prize in Physics.

Professor Sir Chris Llewellyn Smith, FRS (Direc-

tor of UKAEA fusion program and the Joint European

Torus) Culham Science Centre, England

Professor David Southwood - Director of Science

European Space Agency, United Kingdom

Dr Eric Mazur (2001 NSF Director’s Distinguished

Teaching Scholar Award) Division of Engineering and

Applied Sciences, Harvard University, Cambridge, USA

Professor Michael Wiescher, (2003 Hans Bethe

Prize), Director of the Joint Institute for Nuclear Astro-

physics Department of Physics, University of Notre

Dame, Notre Dame, USA

Professor Joe Wolfe, (2004 International Medal of

the French Acoustical Society) School of Physics, Uni-

versity of New South Wales, Sydney, Australia

Professor Anton Zeilinger (2000 Senior Humboldt

Fellow Prize) Institute of Experimental Physics, Uni-

versity of Vienna, Austria

Australian Institute of Physics (AIP) 17th National Congress

3 – 8 December 2006

Brisbane Convention and Exhibition Centre, Queensland,

Australia

For more information please visit  www.aipc2006.com
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Over the last few decades a dramatic increase in the

performance of electronic devices has been accom-

plished mainly through the miniaturisation and integra-

tion of electronic components.  Soon integrated photo-

nic devices will become wide-spread thanks to the high

degree of control now also possible with light.  A new

type of device, the ‘atom chip’, is now capable of con-

trolling ultracold atoms in a similar manner.  At extremely

low temperatures quantum effects begin to dominate the

behaviour of atoms.  An atom chip provides tailored

magnetic fields capable of storing, cooling, transport-

ing and manipulating clouds of atoms above a surface.

It is likely that quantum behaviour of atoms will be ex-

ploited for on-chip atom interferometry and quantum

information processing.

Towards absolute zero

Since the advent of laser cooling techniques in the

1980s and the subsequent award of the 1997 Nobel Prize

in physics [1], atom optics has emerged as a flourishing

and competitive field of research.

A basic description of laser cooling is as follows.  In

Doppler laser cooling, moving atoms are made to pref-

erentially scatter many photons with opposite momen-

tum to the atoms.  This is usually achieved by red-

detuning the laser wavelength with respect to the atomic

transition so that a Doppler shift of the resonance fre-

quency provides a velocity dependent force.  Techniques

which extend Doppler cooling, such as polarisation-gra-

dient cooling are based on similar principles but make

use of light induced shifts.  The practical limit to laser

cooling is related to the energy associated with the pho-

ton recoil and is of the order of 1 mK.

At these ultralow temperatures the thermal de Broglie

wavelength l
dB

 becomes large;  that is, individual atoms

can be regarded as a wavepacket with a size on the or-

der of l
dB

=(h2/2pmk
B
T)1/2 where h is Planck’s constant,

m is the atomic mass, k
B
 is Boltzmann’s constant and T

is the temperature.  After laser cooling the de Broglie

wavelength is typically large enough (l
dB

 > 100 nm) for

the atoms to exhibit wave-like properties making atom-

optical elements possible, analogous to those used in

classical optics for light.  This behaviour of laser cooled

atoms has already been demonstrated in a wide range of

experiments including atom reflection, diffraction,

atomic beam-splitting and atom interferometry [2,3].

After laser cooling, the atoms are typically cold

enough to be trapped in vacuum for several minutes us-

ing magnetic fields.  Even lower temperatures can then

be achieved by applying an evaporative cooling stage.

In radio frequency evaporative cooling, atoms with

higher than the average energy are coupled to a radio

frequency field and ejected from the trap while the re-

maining atoms rethermalise to a lower temperature.  This

technique can be very efficient (low loss of atoms per

decreasing temperature interval) as long as the cloud of

atoms undergoes many rethermalising collisions within

the trap lifetime.

The combination of laser cooling and evaporative

cooling has now made it possible to reach below one-

billionth of a degree above absolute zero [4].  At tem-

peratures of approximately 100 nK, l
dB

 can become com-

parable to the mean separation between atoms so that

individual atomic wave-packets overlap; that is, the at-

oms can undergo a phase transition to become a quan-

tum-degenerate gas.  A Bose-Einstein condensate is a

type of quantum-degenerate gas consisting of bosonic

atoms occupying the quantum ground state.  The 2001

Nobel Prize in physics was awarded in recognition of

the achievement and early fundamental studies of BEC

in dilute atomic vapours [5].

The early studies were mostly aimed at understand-

ing the coherence properties of BEC and included the

first realisation of an atom laser [6] and the observation

of high contrast interference fringes from two overlap-

ping condensates [7].  Currently an ever increasing va-

riety of atomic and molecular species are being cooled

to quantum degeneracy.  Meanwhile, other experimen-

tal efforts are directed toward the development of more

BOSE-EINSTEIN CONDENSATES ON A MAGNETIC FILM  ATOM

CHIP

S. Whitlock, R. Anderson, B. Hall, P. Hannaford and A. Sidorov.

ARC Centre of Excellence for Quantum-Atom Optics and Centre for Atom Optics and Ultrafast Spectroscopy,

Swinburne University of Technology, Melbourne, Australia, 3122.

Fig 1.  A semi-infinite perpendicularly magnetised

film in combination with a uniform bias magnetic field

B
bias

 produces a magnetic microtrap for ultracold atoms.
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robust and portable methods for producing BEC [8].

These developments will be instrumental for proposed

applications such as BEC interferometry and quantum

information processing.

Integrated atom optics

The miniaturization of electronic components into

microelectronic devices is an excellent demonstration

of the benefits of scaling down the dimensions of an

experimental device and integrating its components.  In

1995, the ‘atom chip’ was proposed as a simple method

for confining and manipulating clouds of ultracold at-

oms in magnetic fields tens of micrometers above a mi-

cro-fabricated surface of conductors [9].  Moreover, the

chip can provide a good reflective surface which can be

used as the basis for a mirror magneto-optical trap

(MMOT), a means of laser cooling and trapping the at-

oms close to a surface [10].  With this, one can imagine

a device with integrated laser and atom sources, atomic

waveguides, beam-splitters, and detection schemes all

combined into a single integrated atom-optical circuit.

Atom chips have a number of advantages over a con-

ventional BEC apparatus.  By miniaturisation it is pos-

sible to achieve very large magnetic field gradients to

provide tight confinement, excellent mechanical stabil-

ity and low power dissipation.  Atom chips have been

used to realise fine structured magnetic potentials and

may become instrumental for the study of macroscopic

quantum effects such as quantum reflection, tunnelling

and Josephson oscillations using a BEC.  They are also

naturally suited to investigating atom-surface interac-

tions such as the Casimir-Polder potential [11].  Perhaps

most appealingly, atom chips can exploit the unique prop-

erties of a BEC and are already finding practical appli-

cations, particularly as sensitive probes for measuring

small magnetic and electrostatic forces [12].

Currently, three main technical limitations affect atom

chips using current-carrying wires.  Most noticeably,

small spatial deviations in current-flow significantly al-

ter the potential experienced by atoms leading to frag-

mentation of the BEC.  These deviations are constant

from day to day, and can be attributed mainly to imper-

fections in the fabrication process [13].  Secondly, ther-

mal fluctuations associated with Johnson noise in con-

ductors lead to a loss mechanism when atoms are moved

closer to the surface [14].  Finally, very high current

densities typical of fine structured wire patterns can lead

to excessive heating and breakdown of the wires.  All of

these problems may be overcome with the development

of novel materials and techniques for extremely high

quality micro-fabrication.

Permanent magnetic microtraps

In 2005 Bose-Einstein condensates were produced

using atom chips incorporating permanent magnetic

materials [15,16]. At Imperial College in London, anatom

chip was constructed using a sinusoidally magnetised

video-tape.  Trapped atoms near the surface have a rela-

tively long lifetime due to the inherent reduction of

Johnson noise in the thin electrically insulating tape [17].

Soon after, BEC was realised on an atom chip at

Swinburne University of Technology in Melbourne us-

ing a tailored magneto-optical film.  Magneto-optical

films, unlike videotape, have perpendicular

magnetisation and can be patterned with high precision

and complex magnetisation patterns.  They can also pro-

duce large magnetic fields, providing extremely tight

confinement without the technical problems associated

with high current densities in micro-fabricated wires.

Atom chips that incorporate permanent magnetic mate-

rials are a promising alternative to current-carrying wire

devices.

The Swinburne atom chip

Magnetic materials with large perpendicular

anisotropy are commonly used in high density

information storage devices.  These materials are

optimised for small scale and high quality magnetic

patterning.  Magnetic films designed for atom optical

applications also require large remanent

magnetisation that is robust in the presence of external

magnetic fields, extreme homogeneity to produce

smooth magnetic potentials and a relatively high

Curie temperature to prevent demagnetisation during

the vacuum bake-out [18].  GdTbFeCo magneto-

optical films can posses all of these properties.

The Swinburne atom chip is implemented in the

‘side-guide’ geometry (Fig. 1).  This consists of the

boundary of a uniformly magnetised film resulting

in an azimuthal magnetic field with its origin at the

film edge,

B
film

=µ
0
tM/(2π z), where t is the film thickness, M

is the remanent magnetisation and z is the distance

from the surface.  When the field from the film is

combined with a uniform bias magnetic field, a

Fig 2.  A schematic (a) and photo (b) of the Swinburne

atom chip.  Pictured is the TbGdFeCo magnetic film (with

gold overlayer) and the machined silver foil structure.  The

two Rb dispensers are pictured in (b) either side of the chip.
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magnetic tube is formed, centred at a distance

controlled by the strength of the uniform field.

Ultracold, paramagnetic atoms can then be guided in

this tube potential.  A three dimensional trap is formed

by passing current through two parallel end-wires

beneath and perpendicular to the tube.

A schematic diagram and photo of the permanent

magnetic film atom chip is shown in Figure 2.  A

GdTbFeCo film of a total thickness approaching 1

µm is deposited on a glass slide substrate.  A current-

carrying structure beneath the substrate provides time-

dependent magnetic fields for loading and

transporting atoms to the surface.  This layer consists

of a 0.5 mm thick silver foil machined in an H-shape

geometry.   By controlling the current paths through

the H-shape, it is possible to produce a mirror

magneto-optical trap (MMOT) for laser cooling (U-

shape configuration) or a purely magnetic trap for

evaporative cooling (Z-shape configuration).  End-

wires are included for the magnetic film trap,

doubling also as an in-built radio frequency antenna

for evaporative cooling.  The magnetic film,

machined silver foil and two rubidium (Rb)

dispensers are then fixed to a copper heat-sink to

complete the chip.  This is all mounted upside down

in a stainless steel vacuum chamber and electrical

connections are made to a 12 pin vacuum feed-

through.  The vacuum chamber and atom chip are

then baked to remove water vapour and obtain a base

pressure below 1◊10-11 Torr.

Bose-Einstein condensation

A typical experiment begins by pulsing current

through a Rb dispenser for 8 seconds.  This increases

the Rb pressure in the chamber so that a cloud of

2◊108 atoms can be collected in the MMOT about 5

mm from the surface.  Atoms are held in the MMOT

for 15 seconds while the vacuum recovers.  The cloud

is then compressed by increasing the current in the

U-shaped current path.  The cloud temperature after

laser cooling is approximately 40 µK.  A short optical

pumping light pulse is then applied to orient the spin

of each atom.  After optical pumping, each atom can

be pictured as a single magnetic dipole aligned

opposite to the local magnetic field, such that the

potential energy of the atom is lowest at a magnetic

minimum.  To magnetically trap the cloud, the

compressed MMOT is quickly replaced by a Z-wire

magnetic trap and further compressed, thereby

increasing the collision rate and the cloud

temperature.  Prior to evaporative cooling, the cloud

is located 0.5 mm from the surface at a temperature

of approximately 400 µK.

Radio frequency (RF) radiation resonant with the

Zeeman splitting of 87Rb can be used to couple the

atomic spin from a trapped state to an anti-trapped

state which expels the atoms from the trap.

Evaporative cooling works by tuning the radio

frequency to regions of high magnetic field (the outer

regions of the potential) where the most energetic

atoms are mostly located.  Typically, a 10 second

logarithmic frequency ramp between 20 and 1 MHz

is used to cool the cloud from 400 µK to 5 µK, still

above the BEC transition.  Here we decrease the

current in the Z-wire to transfer the cloud to the

permanent magnetic film trap located 0.1 mm from

the film surface.  An additional 4 s RF evaporation

ramp further decreases the cloud temperature to below

400 nK to produce a Bose-Einstein condensate of

1x105 atoms.  The apparatus is presently capable of

producing a new BEC in the magnetic film trap every

40 s.

Initial experiments with BEC

It is possible to use the BEC itself to probe the

film magnetisation and calibrate the atom chip

operation.  The small spatial extent of a condensate

is an inherent advantage for measuring the azimuthal

magnetic field.  In the side-guide geometry (Fig. 1),

the trap centre is located at a position where the

magnetic field from the film exactly cancels an

externally applied magnetic field.  The applied field

has been accurately calibrated by measuring the

Zeeman splitting of falling cold atoms with a

spectroscopic technique.  The position of the cloud

relative to the surface is determined with a resolution

of ~5 µm by absorption imaging.   The position of

the BEC as a function of the calibrated external field

provides a measure of the field strength of the film.

In-trap heating of the atomic cloud due to technical

noise such as magnetic field fluctuations or trap

vibration can dramatically limit the lifetime of a

trapped condensate.

 The heating rate is determined by preparing a

thermal cloud in the magnetic film trap just above

the transition temperature.  The typical means for

measuring the temperature of an ultracold gas is to

release the cloud from the trap and monitor the rate

of ballistic expansion.  The cloud width after some

expansion time (typically a few milliseconds) is

determined by a short, resonant laser pulse which

produces a shadow image of the cloud on a CCD

camera.  The mean thermal velocity of expansion is

related to the cloud temperature, k
B
T = mv2.   The

cloud temperature measured at increasing intervals

of the hold time provides the heating rate (Fig. 3).  A
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cloud trapped using permanent magnetic fields on

our atom chip experiences a heating rate of only 3

nK/s which is much lower than observed under

similar conditions using the Z-wire (270 nK/s) and

to our knowledge the lowest reported on an atom chip.

Multiple Bose-Einstein condensates

Another property of ultracold clouds of atoms near

the film surface is the presence of fragmentation.

Longitudinal clumping of atomic density familiar to

current-carrying wire atom chips has been observed

close to the magnetic film surface.  The fragmentation

is associated with spatial magnetic field variations

along the film edge which becomes significant when

the kinetic energy (or temperature) of the confined

cloud becomes as small as the amplitude of the

variations in the trap potential.  As the kinetic energy

of the cloud is lowered further by cooling, the atoms

become localised in isolated regions, the positions

of which can be used to reveal the spatial distribution

of the longitudinal magnetic field.  As the energy

associated with ultracold atoms or a Bose-Einstein

condensate is extremely low, the atoms act as an ideal

probe to profile tiny magnetic field corrugations.

An in-situ study of the corrugation has been

performed with trapped ultracold atoms using a novel

technique.  Radio frequency spectroscopy combined

with high spatial resolution typical of absorption

imaging is used to profile the magnetic field landscape

experienced by the trapped atoms.  Firstly, a thermal

cloud (with energy larger than the corrugations) is

released along 5 mm of the film edge by reducing

the end wire current.  Narrow-band RF radiation is

then applied to the trapped atoms.  Atoms are expelled

from regions of the potential where the RF is resonant

with the Zeeman splitting.  Immediately after

applying the RF an absorption image of atomic

density is taken.  Regions of reduced atomic density

correspond to a particular magnetic field contour.

Repeated measurements by varying the radio

frequency can be compiled to form a complete map

of the magnetic field landscape.  This technique

provides an unambiguous, absolute, and intrinsically

calibrated measure of magnetic fields with a

combined sensitivity and spatial resolution capable

of rivalling common-place techniques for imaging

magnetic fields.

An accurate picture of the rich magnetic field

structure gives an insight into the wide variety of cold

atom experiments available.  It is possible, for

example, to prepare an array of condensates by

minimising the magnetic field difference between

each minimum along the film edge.  In this way, we

have simultaneously formed a string of independent

condensates.  The minimum of the magnetic field in

each position along the film was first found using

radio frequency spectroscopy.  The two end wires are

then operated independently in order to compensate

for linear and quadratic magnetic field variations

across the full length of the imaging field of view

(~5 mm).  Finally, the difference in field strength at

the trap bottom across 11 independent sites was tuned

to less than 200 nT.  This allowed simultaneous

formation of 11 Bose-Einstein condensates spanning

across 3 mm of the structured magnetic potential (Fig.

4).  To our knowledge this is the first realisation of

an array of magnetically confined Bose-Einstein

condensates.  The mean spacing of ~300 µm

facilitates addressability by both optical and radio

frequency methods and might have applications as

an atomic register for storing quantum information.

What is to come?

The central region of the film (Fig. 4, near y=0) is

particularly interesting.  This region is used as a

tuneable double-well potential for manipulating a

condensate. The barrier height can be accurately

controlled by moving the trap closer to the surface

which increases the barrier height.  Furthermore, the

symmetry of the wells can be controlled by adjusting

the current in each end-wire.

Fig 3. A cloud of atoms with an initial temperature just

above the BEC transition are held in a permanent magnetic

film microtrap.  The rate of increase in temperature is a

measure of the in-trap heating rate.  For this data set the

heating rate is 3 nK/s.

Fig 4.  A string of Bose-Einstein condensates are si-

multaneously produced in the corrugated magnetic po-

tential.  The large separation between condensates (~

300 mm) allows good addressability.
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We initially form a condensate in a single potential

well at y  = 0, far from the surface and then

adiabatically transform the potential into a double-

well for splitting the BEC.  This constitutes the

fundamental basis for a double-well atom

interferometer, where splitting, phase evolution,

recombination and readout stages are required.  The

splitting is performed by slowly moving the single

condensate closer to the surface (by adjusting B
bias

)

by about 50 µm over 500 ms.  In order to split the

condensate evenly it is necessary to carefully tune

the relative depth of each well so the potential is

symmetric to less than 500 pT.  The final population

of each well after splitting was found to be extremely

sensitive to any time varying gravity or magnetic field

gradients which imbalance the potential (Fig. 5).  This

concept has proven ideal for monitoring long-term

drifts in the apparatus.  In the future we propose to

utilise the splitting of a BEC as a tool for monitoring

small gravity gradients such as tidal forces due to the

moon’s orbit.  Good estimates of the technical

limitations of this sensor should provide valuable

insight into the practical limits of integrated atom

interferometers.

Concluding remarks

Atom chips have proven to be a robust and

relatively simple means for producing Bose-Einstein

condensates close to a surface.  The permanent

magnetic film atom chip developed at Swinburne

University is an ultra-stable device for manipulating

condensates in potentials with complex structure.

Corrugations in the potential have been characterised

using a novel technique incorporating radio frequency

spectroscopy with high spatial resolution.  The

magnetic landscape is then exploited to produce a

string of condensates.  The central region of the

potential resembles a tuneable double-well potential

and has been used to split a single condensate into

two parts.  This may ultimately provide the basis for

an integrated atom interferometer.  Currently, though

the double-well potential can be used as a highly

sensitive probe of gravity and magnetic field

gradients.
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Fig 5.  Adiabatic splitting of a BEC in the double-well

potential is uneven in the presence of a small asymmetry

between wells. The process is calibrated against a known

magnetic field gradient (a) and can be used to estimate the

expected sensitivity to gravity gradients (b).
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LEOI-50 Experimental Device for Semi-
conductor Laser Pumping 

Designed for non-linear optical experiments in modern 
physics taught at universities and colleges. It has an 
open structure for accessibility of individual parts ad-
justment. Through the experiments, students can gain 
basic knowledge on laser principle and laser technol-
ogy.  

• Nd: YVO4 is the active medium to be studied 
• Pumping: 808nm semiconductor laser 
• KTP crystal inside cavity for frequency doubling 
• Measurement of frequency doubling efficiency, 

phase matching angle and other basic parameters 

LEOI-40 Experimental System for Polar-
ized Light 

This is an experimental system for polarized light re-
ceived by a photocell. Students can complete the fol-
lowing experiments through manual operation: 
 
• Polarizing reflection 
• Measuring Brewster angle 
• Verifying Malus’ Law  
 

Experimental Instruments 

www.lambdasci.com  

LEOI-30 Diffraction Intensity System 
This system enables students to understand the basic 
principle of Fraunhofer diffraction and measure the in-
tensity of diffraction. It features stable performance, 
easy operation, visual results and accurate reading 

• Photocell receiver: optical current amplifier, 20µW ∼ 
200mW 

• Multi-hole plate: 8 holes from 0.1mm to 2mm 
• Photocell displacement range: 80mm with resolu-

tion of 0.01mm 
• He-Ne laser: 1.5mW@632.8nm 
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Optical Breadboards 
and Supports 

www.lambdasci.com  

Optical Breadboards 

Specifications  

• Top plate: Magnetic stainless steel, 5mm thick 
• Bottom plate: Magnetic stainless steel, 5mm thick 
• Thickness: 60mm or 100mm 

• Mounting holes: M6 on top on 25mm grid 
• Flatness: ± 0.1mm over 600 × 600mm area 
• Distance of fist hole to edge: 50mm 
• Weight density: 60mm thick, approx. 95kg/m2 

100mm thick, approx. 105kg/m2 

Rigid Support Frame 

Rigid support frames are used to mount optical bread-
boards. The breadboard bottom surface rests on four 
heavy-duty bolts on the top of the support frame 

 
• Four adjustable legs at the bottom 
• Leveling on frame top to support breadboard 
• Four heavy-duty precision castor wheels  

 

 

$1,169 900 × 600 × 60 Plus support frame 
with casters, FOB in Adelaide 

Standard Metric Breadboards (mm) 

300 × 300 × 60 900 × 600 × 100 

600 × 300 × 60 900 × 900 × 100 

600 × 450 × 60 1200 × 600 × 100 

900 × 600 × 60 1200 × 900 × 100 

900 × 900 × 60 1500 × 900 × 100 

1200 × 600 × 60 1800 × 900 × 100 

1200 × 900 × 60  

1500 × 900 × 60  
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It’s not hard to imagine that a secret memo was sent

out in advance to all the staff, exhibitors and academics

present at CLEO/QELS 2006. A directive stating that

the behaviour of all participants should reflect the tone,

mood and theme of this year’s conference. A fanciful

idea, maybe, but based upon the running and execution

of CLEO/QELS 2006, such a memo would have read:

“The theme of this year’s conference is ‘inclusion’. We

would like everyone involved to end their week with

the realization that they are a genuine part of the global

lasers and optics community”.

The annual Conference on Lasers and Electro-Op-

tics, or CLEO, in conjunction with the Quantum Elec-

tronics and Laser Science Conference (QELS), was held

this year from May 21st to 26th in Long Beach, Califor-

nia; one of the world’s largest shipping ports and the

resting place of the great ship, the Queen Mary. CLEO,

the principle conference organised by the Optical Soci-

ety of America (OSA), has been running for more than

20 years and is a forum for the lasers and optics com-

munity, researchers and businesses, to gather and share

their latest insights and products.

This year, over 1500 papers were submitted, of which

849 were selected for oral presentations. The paper I

submitted discussing work done at the University of

Adelaide on a tomographic Hartmann sensor was fortu-

nate enough to be selected. Funding to cover confer-

ence attendance was provided by prizes from the Aus-

tralian Optical Society (AOS) and the SPIE. For this

conference report, I’d like to reflect upon three aspects

of the conference that, for me, made the experience

worthwhile and engaging; the range of services for stu-

dents, the plethora of commercial exhibitors and the vast

number and quality of presentations.

CLEO was clearly designed to encourage students to

participate. This began at the very moment of confer-

ence registration - the cheapest form of registration was

for Student Members; effectively encouraging students

to join the OSA - a nice touch! The OSA kicked off the

student services on Monday morning at 7am, (a bit too

early for my taste), with “Breakfast with the Board”; a

casual meal to allow students to get to know the current

board members. I was seated at a table with Peter

Delfyett, General Co-Chair of CLEO, and several other

international graduate students. The topics of discussion

ranged from the projects we were all working on to the

best way to cook kangaroo steaks! Immediately follow-

ing this was a brief workshop with senior OSA mem-

bers on how to get the best out of the conference - “be

proactive, asks questions, go up to new people and talk

to them; you might be intimidated, but delegates are al-

ways keen to discuss their own research and answer

questions”. This advice certainly made me  relax and

feel that I was respected by my peers.

Over the rest of the week, the OSA had organised

several other student events to allow students to network

with each other. This worked very successfully; I now

have many new friends from several different countries.

These events were capped off with the first annual New-

port Student Researcher Party! Originally intended for

only 100 students, but ultimately accommodating 298.

I’m glad I wasn’t picking up the drinks bill!

CLEO is also an opportunity for manufacturers to

showcase existing and brand new products. Picture a

giant three dimensional lasers and optics catalogue; one

where you can browse at your leisure and you can stop

and play around with whatever technology takes your

fancy. This is what greeted us as we entered the Exhibi-

tion Hall on Tuesday.

Now, although getting free t-shirts, toys, pens and

laser pointers is appreciated, and playing around with

all the different technology is fun, perhaps the most re-

warding thing was the opportunity to meet the people

who worked for all the companies. They were willing,

eager even, to hear complaints and comments about their

products. It became obvious that as the consumers of

their products, our research drives the direction of their

businesses, not the other way around. In fact, I person-

ally witnessed the president of Thorlabs decide to bring

a discontinued lens mount back into production after a

discussion with a conference attendee.

Of course, the wealth of technologies available in the

one room was also an terrific opportunity to scout out

new solutions to problems faced in my own research. I

found an ideal incoherent light source for our Hartmann

Sensor - a brand new fibre-coupled superluminescent

LED from Power Technologies.

A conference really wouldn’t be anything without all

the oral presentations, though. In fact, my only major

criticism of the event is that there were simply too many

presentations to attend. There were four types of increas-

ing duration; Technical, Invited, Tutorials and Plenary,

of which I’ll discuss three. The technical talks were lim-

ited to only 12 minutes - a very difficult duration for a

talk because it only allows for a short introduction and 2

or 3 main points to be made. I attended as many of these

sessions as I could. I particularly enjoyed the talk on

Silicon Carbide Cooled Solid-State Laser by G. Alex

Newburgh from the US Army Research Laboratory; if
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only because I found it interesting to compare and con-

trast the “optical headspreader” technique he discussed

with work done in my own research group on heat re-

moval in high power solid-state lasers.

The Tutorials were of varying quality. All were very

well presented, but in terms of the content, some seemed

to be too much history and not enough physics, while

others seemed to contain too many technical details and

not enough context. However, as “introductions to im-

portant issues in lasers and electro-optics”, they provided

enough information to make these areas of research quite

accessible. The tutorial on Phase-Conjugate Solid-State

Lasers, given by David Rockwell from Raytheon, was

very interesting. Finally, the four Plenary sessions were

all well attended. David Payne gave a very entertaining

presentation on the next generation of Fibre Lasers.

And my own presentation? I’ve given talks before,

but this was the largest and most prestigious conference

that I have attended so far, so I was a little nervous.

However, my talk was on Monday morning, immedi-

ately following the OSA student events. The friendly

atmosphere and encouraging words at these events put

me at complete ease and I was very happy with the final

execution of my presentation. Inevitably someone asked

me a question for which I didn’t have a prepared an-

swer, however, after a moment’s reflection I felt I gave

a reasonably cogent and coherent response. I actually

found it be encouraging to have someone else consider

my work from a new perspective and several interesting

discussions followed from that initial question.

CLEO/QELS 2006 was a fantastic opportunity to be

exposed to the global optics community and actively play

a part in it, and I now feel very enthusiastic about the

field of optics and lasers. Attending the conference is

also an ideal opportunity for graduate students who are

near completion to talk to businesses, academics and

researchers about potential employment. I encourage all

current Ph.D. students to consider attending CLEO/

QELS 2007: remember, abstracts are due by December

1st.  Many thanks to the AOS and SPIE for providing

the funds to attend this event. Lastly, I’d like to thank

Thu-Lan Kelly and my supervisors, Jesper Munch and

Peter Veitch, for their assistance with my research.

(Yep, that’s Aidan alright!  ed.)



CUDOS and Next Generation Optical Networks

The image above, from www.esa.int/SPECIALS/
GSP/SEM6AEO3E4E_2.html, shows that a PIC
would look little different to an electronic
integrated circuit, except that signals are coupled
in and out along optical fibres.

In a report published by the US National Science
Foundation in 2005, PICs were identified as one
of the key enabling technologies for optical
networks of the future. As the workshop report
states, “… to improve the transmission capacity,
configuration capabilities, and flexibility of
networks based on fixed optical fibres, while
sharply reducing operational costs, … networks
will have “end-to-end dynamic (transparent)
optical circuits that can be automatically set up in
a matter seconds, rather than today’s days or
weeks provisioning time.” As the report
convincingly argues, such flexibility can only be
achieved through the development of PICs.

The encouraging developments in the
marketplace strengthen the CUDOS mission to
develop novel technologies for ultrahigh
bandwidth communications technologies, while
the recommendations of the NSF workshop
validate the research directions of the CUDOS
program.

CUDOS is carrying out fundamental scientific
research leading directly to the key building
blocks of next generation optical communications
systems. Why is this research important? To find
the answer, look at the major changes in
telecommunications systems presently underway
in which carriers are investing multi-billion dollar
sums in completely revamping their
telecommunications infrastructure so that all
networks – voice and data – will be based on a
single internet protocol (IP) platform. With these
new platforms, carriers will provide a wide range
of new services based on broadband internet
access including internet TV and video telephony.
These services will be provided to a market of
broadband users that is growing at 70% per year
across OECD countries.
The fundamental architecture of modern optical
communications networks is changing to better
manage these complex and vast data flows. The
ability to dynamically switch and optimise internet
traffic through the network will be crucial. The
following are required to do this:
- Real time fault monitoring in the optical domain;
- Rapid equalisation of data transmission along
paths of the network. This relies on rapid
switching of data from one path to another, and/or
rapid switching of data from one wavelength
channel to another as it moves through the
network;
- Optical regeneration – reamplification, reshaping
and retiming – of data signals at “node points”
throughout the mesh. As the mesh increases in
complexity, electronic regeneration becomes
increasingly impractical.
The development of “photonic integrated circuits”
(PICs) is viewed by most as integral to the
realisation of this vision, in much the same way as
electronic integrated circuits are integral to the
operation of present-day computers. PICs
produced using semiconductor foundry
techniques, similar to today’s silicon-based
integrated circuits are the only technology able to
address the requirements of improved
functionality and decreasing transmission costs in
next generation optical networks. The
development of PICs, and the development of
optical functions like regeneration that can
ultimately be “encapsulated” in a PIC, are the core
of the CUDOS research mission.



CUDOS conducts research at the fundamental level but also with a focus on
applications. In our work on optical regenerators we study the basic physics of
nonlinear materials in order to develop an optical signal regenerator.

The regenerator works as follows. A short length
of waveguide etched in a planar chalcogenide
glass film is followed by a Bragg grating filter
produced in the waveguide. The filter pass band
is offset from the signal wavelength so that at low
intensities the optical signal is blocked by the filter
((b) in the diagram). On the other hand, higher
intensity pulses, representing logical “1’s”,
undergo spectral broadening due to a nonlinear
effect. As the spectrum broadens with increasing
input power, a portion of it overlaps with the
transmission band pass filter and consequently is
transmitted ((a) in the diagram). The result is the
“S-shaped” nonlinear power transfer curve, shown
in (c) of the figure. This reduces noise on both the
signal “0’s” and “1’s” and improves both the
optical signal to noise ratio (OSNR) and, for bits
that contain information, the Bit Error Rate (BER).
This device is potentially very fast (>1 Tb/s) since
it is based on the pure Kerr nonlinearity.
In the past year CUDOS has demonstrated all-
optical signal regeneration with 1.5 ps pulses. The
device is based on As2S3 chalcogenide glass
which has attracted significant interest in the past
few years as one of the most promising nonlinear
optical materials. The glass we use was
developed in CUDOS, and deposited as a thin
film for subsequent lithography and etching to
produce the waveguide. Waveguide gratings were
written near the exit facet of the waveguide with
green light using a Sagnac interferometer. This
yielded extremely high quality gratings in terms of
both width and strength depth, with very sharp
edges - critical for the successful performance of
this device.

For more information on this project, contact Dr
David Moss, d.moss@physics.usyd.edu.au, or
Professor Ben Eggleton,
b.eggleton@physics.usyd.edu.au.

As signals are transmitted through a
telecommunications network they suffer distortion
and attenuation. Regeneration is the process of
recovering the signal quality and involves re-
shaping the signal, re-amplifying it and possibly
also re-timing it. In present-day systems, which
operate at bit rates up to 10Gb/s, regeneration is
done electronically. Replacement of the O-E-O
stage with an all-optical regenerator has become
an increasingly important challenge in photonics
research.
Regeneration requires a nonlinear relationship
between the input and output optical signals (see
figure). This nonlinearity must have a response
time of less than 100 fs. Chalcogenide glasses
have high coefficients of Kerr nonlinearity with
response times less than 20 fs and so are
potential material systems in which to develop a
compact optical regenerator.

The all-optical regenerator that CUDOS is
developing is shown below. NLWG is NonLinear
WaveGuide and BPF is BandPass Filter. The
regenerator is built on a planar substrate of
chalcogenide glass and is highly compact.
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The Australian Research Council Centre of Excellence for Quantum-Atom Optics (ACQAO) is

one of Australia’s contributions to the rapid development of quantum science that is happening

around the world.

The Centre brings together scientists working in three cities, at the Australian National Univer-

sity (ANU) in Canberra, the University of Queensland (UQ) in Brisbane and the Swinburne

University of Technology (SUT) in Melbourne, and links them with scientific partners in Europe

and New Zealand.

Quantum science will play a major role in future technology and eventually our daily lives.

One area will be optics and wave effects for both light and atoms.  Scientifically we are now

able to investigate the quantum behaviour of larger objects, involving thousands and even

millions of atoms, and see the transition from the microscopic world of a few particles to the

macroscopic world of classical effects.

Technically we are now able to use the process of entanglement that was just a concept in the

1930s, and employ it in practical applications, such as communication systems.

We now have the technology for cooling atoms to unimaginably low temperatures and for

creating Bose-Einstein condensates.  Combining these, we are at the threshold of turning funda-

mental science into practical applications over the next two decades.

The Centre concentrates on fundamental science questions. It combines our well-established

track record in quantum optics with our leading groups in atom optics and laser cooling into one

team with common goals.  We are combining pioneering theoretical work with experimental

projects.

The Centre of Excellence is part of the vision of the Australian Research Council to promote

excellence in the most successful fields of research and to give them the opportunity to become

players in the international arena.

The funding and support provided by the Australian Research Council, the three Universities

ANU, UQ and SUT and the Queensland and Australian Capital Territory governments will allow

us to tackle ambitious Outreach projects, to have an intensive exchange of people, to provide

opportunities for young scientists and to build the required research facilities.

www.acqao.org
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UQ Professor delivers keynote address for Nobel Prize-winner

UQ Professor of Theoretical Physics, Peter Drummond, gave the keynote introductory address

for a festive symposium honouring the 2005 Nobel prize-winner in Physics, Roy Glauber of

Harvard University, on the occasion of his eightieth birthday.

The international symposium took place in Germany’s Erlangen University, in May 2006, and

included many leading  scientists from around the world, including Germany, France, Austria,

Sweden, Norway, Hungary, New Zealand and the USA. Professor Glauber was also awarded an

honorary PhD.

The University of Queensland and the ARC Centre of Excellence for Quantum-Atom Optics

have had a long association with Glauber’s pioneering research into quantum optics. Professor

Drummond presented a paper outlining the progress at UQ in computational physics and coher-

ence theory, extending Glauber’s ideas to the new science of atom lasers.

This field has many applications to communications, optical clocks, precision measurements,

ultra-sensitive detectors and fundamental tests of quantum theory.

Professor Roy Glauber
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Make The Most of Your Connection

The Optical Society of America is your inside track to the optics and photonics community and your link

to an international network of more than 12,000 optical scientists, engineers, and technicians in some 50

countries. This connection, combined with OSA’s strong programs and services, makes OSA membership

a valuable resource for you. Join now!

Optical Society of America

FAX: +1 202 416-6120    WEB: http://www.osa.org

2010 Massachusetts Avenue, NW, Washington, DC 20036 USA

Connect to

Colleagues

•   Employment and Career

Services

•   Technical groups

•   Monthly magazine,

Optics & Photonics News

       

•   Major conferences and

specialised topical

meetings

Connect to

Technical

Information

•   Technical exhibits

•   Affiliation with the

American Institute of

Physics (AIP)

•   Electronic products and

services

•  Technical books

•   Peer-reviewed journals,

incl:JOSA AJOSA

BOptics LettersApplied

OpticsJournal of

Lightwave TechOSA

Translation

journals

Connect to

Savings and Value

•   Reduced meeting

registration fees (CLEO,

OFC, and others)

•   As an OSA member, you

are also a member of AIP.

You’ll receive the

monthly magazine,

Physics Today, plus

discounts on other AIP

publications

•   Substantial discounts on

journal subscriptions and

publications

•   Join up to 5 OSA

technical groups and 2

application areas, free

•   Membership discount to

AOS members
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SPIE was formed in 1955 as the Society for Photo-optical Instrumentation Engineers, and has been dedicated

to providing the best possible service to the optical engineering community. SPIE is an international technical

society dedicated to promoting the engineering and scientific applications of optical, photonic, imaging and

optoelectronic technologies through its education and communications programs, meetings and publications.

SPIE offers

International Networking

Today SPIE is the largest international professional engineering society serving the practicing engineer

and scientist in the field of optics and photonics. The Society serves the global technical and business

communities, with over 14,000 individual, 320 corporate, and 3,000 technical group members in more

than 75 countries worldwide. Advance professionally through networking and visibility among your

peers. Learn from others and gain access to the voices, ideas, and the energy of a global community.

Meetings

Among the many services the Society offers are the sponsorship, planning, and execution of technical

conferences, product exhibitions, and symposia. SPIE’s technical meetings and symposia are

internationally-acclaimed gatherings of engineers and scientists working in optics, optoelectronics, and

many related fields. They take place in large and small venues, from specialised topics to cross-disciplinary

information exchanges, complete with extensive programs including short courses, workshops, and other

special activities.

Publications

A major activity of SPIE is the publication and distribution of archival professional journals, full-

manuscript conference proceedings, newsletters, and optics-related texts and monographs. SPIE

publications deliver timely, high-quality technical information to the optics, imaging, and photonics

communities worldwide. Membership includes a subscription to

OE Reports, a monthly newspaper that provides news and commentary on cutting-edge technology.

and More

In addition, SPIE provides numerous services to its members, including on-line electronic databases,

electronic bulletin board and networking services, and employment assistance. To further serve the public

good, the Society sponsors a number of awards, scholarships, and educational grants every year, and

publishes a comprehensive catalogue of educational resources in the optics field,

Optics Education.

To join SPIE: Complete the online membership form at www.spie.org/membership_form.html,

print and fax it to SPIE along with a copy of your AOS dues receipt. (Be sure to indicate that

you are eligible for the US$20 discount as an AOS member). Any queries can be directed to Mr

Paul Giusts at membership@spie.org

SPIE International Headquarters

Tel: +1 360 676 3290 Fax: +1 360 647 1445 email: spie@spie.org

web: http://spie.org

PO Box 10, Bellingham WA 98227-0010 USA



 
www.oemarket.com

 

Fiber Optical Products for the Industry 

Bitline System Pty. Ltd.
Tel: 02-9597 2689
Fax: 02-9597 1959

Email: sales@oemarket.com
 

Opto-Electronics Fiber Optics Fiber Connection Test Equipment 
 
 
 
 
 

 

10Gbps PIN detector modules – InGaAs PIN integrated with low noise 
TIA, 1280nm to 1580nm, MSA butterfly package 
10GHz PIN photodetector – 10GHz 3dB bandwidth, InGaAs/InP planar 
photodiode, 1100nm to 1650nm operating wavelength 
Pigtailed photodiode – 2GHz 3dB bandwidth, low cost 
Optical power monitor – photodiode packaged with tap coupler, low cost 
optical power monitoring, 2GHz 3dB bandwidth 

2.5Gbps receiver modules – multi-rate clock and data recovery circuits 
(four different bit rates), APD or PIN photodetector, high sensitivity, analog 
optical input level monitor, +5V single power supply, DIP metal package 

 

 

DFB / FP laser diodes – coaxial pigtailed or butterfly package, 1310nm, 
1490nm and 1550nm, integrated TEC and PD monitor, high output power, 
high modulation bandwidth, applications in analog and digital optical links. 

Optical transceivers for passive optical networks – EPON OLT and 
ONU transceivers, 1.25Gbps, burst-mode, single fiber bi-directional, 
1310nm/1490nm WDM, +3.3V single power supply, metallic package, 10km 
and 20km reach. 
Multimode transceivers – 1.25Gbps, 62.5/125µm multimode fiber links 

 

 

Optical couplers – single mode, multimode, wideband, multi-band, 
miniature package, polarization maintaining, 1x3, 1x4, star or tree couplers, 
special wavelengths (from 460nm to 1625nm). 
WDM couplers – 1310, 980, 1480 or 1064nm WDM couplers, multimode 
WDM couplers 
Triplexer WDM Couplers for FTTH – 1310, 1490 and 1550nm mux/demux 
Customized WDM devices – red band splitter, 1310nm combiner, etc. 

Optical attenuators – fixed attenuators, variable attenuators (all fiber 
device, collimator type or low cost adapter type), benchtop VOA instrument 
Optical switches – opto-mechanical switches, 1x1, 1x2, 2x2, 1x4, or 
MEMS based switches 

 
 



 
www.oemarket.com

 

Fiber Optical Products for the Industry 

Bitline System Pty. Ltd.
Tel: 02-9597 2689
Fax: 02-9597 1959

Email: sales@oemarket.com
 

 
Opto-Electronics Fiber Optics Fiber Connection Test Equipment 

 
 
 

WDM modules – DWDM Mux/Demux modules, 100GHz, 200GHz channel 
spacing, 4 to 32 channels, user-defined channel arrangement; CWDM 
Mux/Demux modules, 4 or 8 channels; DWDM or CWDM one channel 
add/drop filters 

 

Wide band optical isolators – cover S, C and L bands (1460nm ~ 1620nm), 
polarization maintaining isolators 
Multimode isolators – 1310 or 1550nm, MM fiber networks  
Special wavelength isolators – 1480nm or 1064nm 

Optical circulators – 3 ports or 4 ports, polarization maintaining, wide band 
(C+L bands) 

 

 

Patch cords – various connector types, including LC, MT-RJ, MU, ST, 
E2000; polarization maintaining, multimode 
Optical adapters – FC, SC, ST, LC, MU, MTRJ, hybrid adapters 

ASE light source – Mini size, various output power levels, gain flattening 
filter option 
Optical amplifiers – Mini size EDFA, single or multi-channel applications, 
pre-amp, power booster or inline amp. 

 

 

Laser sources – DFB or FP laser sources, CWDM, DWDM ITU grid 
wavelengths, automatic power and temperature control, internal and external 
modulation options. 
Handheld laser sources – single, dual and three wavelength sources, 
battery driven and rechargeable, ideal for field use, 650, 850, 1310 and 
1550nm 

Optical power meters – handheld, pocket-size and desktop power meters, 
PC interface option, memory for data notes, large dynamic range, low-cost 
solutions 
Handheld optical switches – fast 1x2 switching, very useful in fiber optical 
testing and measurement. 
Fiber identifier and visual fault finder   
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ICO is the global umbrella organization for
optics – “the place where the world of Optics
meets” – representing about 50 Territorial
Committees and all major internationally
active optical societies. The election of ICO as
an ICSU International Scientific Associate
(ISA) is one further step towards the recogni-
tion of optics as a scientific discipline of its
own. However, ICO will keep its status as an
Affiliated Commission of the International
Union of Pure and Applied Physics (IUPAP).
Optics still has its roots deeply in physics and
this will remain so.

At the age of 58, ICO is moving ahead to
better and more visibly fulfil its mission as “the
place where the world of Optics meets”. It was
elected an ISA at the ICSU general assembly
in October 2005. This improves the recogni-
tion of optics as a discipline connected in many
ways to all the other disciplines within science
and technology. Let us explain why this is the
case, and review what ICSU is and why the
move is beneficial for ICO.

The International Council for Science has
retained the acronym ICSU of its original
name, the International Council of Scientific
Unions. An independent international organi-
zation, it represents all disciplines, promotes
their interaction in interdisciplinary actions,
and fosters scientific research through its links
with other international bodies – in particular
in relation to the global challenges that
humanity is facing such as sustainable develop-
ment, earth observation, energy, and food secu-
rity. ICSU has four categories of members:
International Unions, National Members,
International Scientific Associates, and Nat-
ional Associates.

The concept of national membership in
ICSU extends to many members of the ICSU
family: this is really why, since it was created in
1947, ICO’s membership is primarily based on
national membership, the Territorial Com-
mittee Members in current ICO terminology.
In addition, ICSU has members that represent
scientific disciplines at an international level.
These are the ICSU International Union
Members. One of the 25 or so Union Members
is IUPAP. Within the ICSU structure, IUPAP
itself has national members and commissions

representing the various branches of physics.
Among the commissions, a few enjoy the sta-

tus of an independent organization and have
their own membership and budget: these are
the IUPAP Affiliated Commissions, a status
that ICO has shared since its creation.

An important step in the recent history of
ICO, though, is the creation in 1999 of a new
category of membership, the International
Society Members. This recognizes the fact that
most international scientific conferences now-
adays, as opposed to the situation in 1947, are
organized by large societies that have individ-
ual members and that are explicitly active
internationally. As of today, ICO has 50 Ter-
ritorial Committee Members and six Inter-
national Society Members. With this structure,
ICO can fairly claim to be representing the
whole field of optics on an international scale.

By becoming an ICSU ISA, ICO wants to
make it clear that with the continuous devel-
opment of science and technology in research
and industry, the relationship between optics
and physics has become more complex.
Optics still has its roots deeply in physics and
this will remain so – let it be enough to men-
tion at this point the 2005 Nobel Prize for
Physics, which was awarded to Roy J Glauber,
John L Hall and Theodor W Hänsch for out-
standing upstream work in optics with practi-
cal implications.

ICO will keep its status as an IUPAP Affil-
iated Commission. Yet, large branches of optics
have developed where scientists and engineers
do not consider themselves physicists and are
not considered as such by physicists. This
applies, for example, to most work in optical
systems and optical telecommunications.
Optics courses and research activities at many
universities are increasingly being promoted to
fully fledged departments. The recognition of
optics professions and degrees by accredited
institutions is a significant issue in various
countries. This all boils down to one conclu-
sion: optics is more and more perceived as a
scientific discipline of its own. The recognition
of ICO as an ICSU International Scientific
Associate is a further step in that direction.

In this new position within the ICSU con-
stellation, ICO will be an equal partner of the

A P R I L 2 0 0 6

The International
Commission for Optics
has been accepted as
an International
Scientific Associate of
the International
Council for Science.

C O M M I S S I O N I N T E R N AT I O N A L E D ’ O P T I Q U E ● I N T E R N AT I O N A L C O M M I S S I O N F O R O P T I C S

NEWSLETTER
ICO becomes Scientific Associate of ICSU

ICO’s Pierre Chavel, former secretary-
general.
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The annual ICO/ICTP Award ceremony took
place on 1 February at the Abdus Salam Inter-
national Centre for Theoretical Physics
(ICTP) in Trieste, Italy, during the Winter
College. Héctor Manuel Moya-Cessa has been
awarded the prize for 2006.

Dr Moya-Cessa was born in Acayucán,
Veracruz, Mexico, in June 1966. He did a BSc
at Universidad Autónoma Metropolitana in
Mexico City then an MSc at Centro de
Investigaciones en Optica in León, Guana-
juato. In 1990 he went to England to study for
a PhD at Imperial College London under the
supervision of Prof. Peter L Knight.

He graduated in 1993 and got a research
position at the Instituto Nacional de Astro-
física, Optica y Electrónica, in Puebla, Mexico.
He has worked there ever since, with two sab-
baticals – one in 1999 at the Universita di
Camerino, Italy, and the other 2005/2006 at
the University of Ulm, Germany.

His research is on atom-field interactions in
high-Q cavities, where he has shown that
reconstruction of quasi-probability distribu-
tion functions can be achieved in the case of
a dissipative cavity. In ion-laser interactions
he has shown that the problem may be treated
in a complete analytic form, even when

micro-motion is included. He has published
more than 50 articles on these topics. Moya-
Cessa is a member of the Mexican Academy of
Sciences, a fellow of the Alexander von Hum-
boldt Foundation and a regular associate of
the ICTP.

Moya-Cessa has organized two international
conferences, has been invited to present his
work at more than 10 international confer-
ences, and has been invited to deliver courses
at Cuzco, Peru, and Tucson, Arizona, in the
US. He was the invited editor of the June 2004
issue of Journal of Optics B.

The ICO/ICTP Award Committee has rec-
ognized the merits of Moya-Cessa – a young
scientist achieving a great deal in his country
of origin, which is considered a developing
country by the UN. Moreover, the prize is
awarded for his outstanding research activities
on the foundations of quantum optics and for
his involvement in organizational activities
aimed at spreading interest in quantum optics
around Latin America.

The ICO/ICTP Award Committee consists of
A Wagué (chair), A Consortini (ICO), G Den-
ardo (ICTP) and M Danailov (ICTP).

For more information see www.ictp.it/pages/
mission/prizes.html.

Moya-Cessa receives ICO/ICTP Award

other 25 or so ISAs, along with Water
Resources, Geometry and Oceanic Resources,
to name but a few. It will participate in the
appropriate ICSU activities and liaise between
the optics community and ICSU by bringing
up and promoting opportunities for actions
involving optics that bear a global dimension
both geographically and topically. This
includes, in line with a clear ICO priority,
actions for supporting science and technology
in regions of the world that require special
measures, such as its long-standing collabora-
tion with the Abdus Salam International
Centre for Theoretical Physics at Trieste.

Optics is relevant to most ICSU priorities
on the global role of science and technology.
The admission of ICO as an ISA recognizes

ICO as a global organization, the primary
international group that, especially through
its members, coordinates the dissemination
and advancement of scientific and technical
knowledge in the broad fields of optics (by
making contacts, providing expertise, offering
a neutral international character, and so on).
More importantly, it is a step forward for the
recognition of the importance of optics for
science and for society in the 21st century.
ICO will strive to make the best use of this
opportunity, and calls upon its members and
the many parts of the optics community that
they represent to join it and contribute new
initiatives.

For more information see www.ico-optics.org
Pierre Chavel, ICO–ICSU Relations.

Dr H M Moya-Cessa.

ICO president A Friberg (left), chair of
the ICO/ICTP Award Committee
A Wagué (centre) and winner of the
ICO/ICTP Award H Moya-Cessa.

A summary of some of
the activities of the ICO
Territorial Committees
celebrating the World
Year of Physics 2005.

Territorial Committees work for the World Year of Physics
The World Year of Physics (WYP), as declared
by the UN in celebration of Einstein’s annus
mirabilis, has come to an end. It is now time to
look back and analyse the impact of the activ-
ities organized by the world of optics and ICO
in particular, not only in our community but
also on spreading knowledge of optics through
society. Here is a résumé of the activities that
were reported by the ICO Territorial Com-

mittees and that were organized by their local
initiatives. The list is not intended to be
exhaustive.
● Cuba TECNOLASER 2005 took place in
the Almendares Hall of the Hotel Kohly, City
of La Havana, on 21–22 July. It was opened by
the presidential board: J G Darias, president of
the organizing committee of TECNOLASER
2005 and director of the Center of Tech-
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Participants at the 1st International
Workshop on Photoluminescence in
Rare Earths: Photonic Materials and
Devices, held in Trento, Italy, in May.

Exhibition of optical industries held at
ICOL 2005 in Dehradun, India.

Lecture presentation at ICOL 2005
(Prof. Arthur Chiou, Yang-Ming
University, Taipei).

Evening lecture at the 11th Engelberg
Lectures in Optics, Switzerland, on
6–10 March 2005.
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nological Applications and Nuclear Develop-
ment (CEADEN); Tomás López, advisor to the
chancellor of the University of Computer
Sciences and collaborator of TECNOLASER;
V L Fajer Avila, president of the Cuban Soc-
iety of Physics (SCF); and O Morales, vice-
president of the organizing committee of
TECNOLASER 2005 and vice-director of
CEADEN.

The event was sponsored by CEADEN and
co-sponsored by ICO and the SCF. Bearing in
mind the quantity and quality of the presenta-
tions, the organizers agreed to maintain the fre-
quency of every other year for TECNOLASER.
The next one will be on 17–19 May 2007.
● India The International Conference on
Optics and Optoelectronics (ICOL) 2005 &
XXXI Symposium of the Optical Society of
India (OSI) was organized by the Instruments
Research and Development Establishment
(IRDE) in Dehradun on 12–15 December. J A
R Krishna Moorty was chair, A K Gupta was
co-chair and Ashok Kaul was the convenor.

The aim of ICOL 2005 was to provide a wide
forum for interaction and the exchange of
ideas between scientists, engineers and
researchers actively engaged in optics and
optoelectronics. The conference featured tech-
nical sessions including plenary talks, invited
lectures, oral and poster presentations, exhibi-
tions, opportunities for networking and social
events. The conference theme was “Optics and
optoelectronics for strategic applications”.

ICOL 2005 was sponsored by India’s Defence
Research and Development Organization
(DRDO) and co-sponsored by ICO and OSA,
and in co-operation with SPIE. 
● Italy The 1st International Workshop on
Photoluminescence in Rare Earths: Photonic
Materials and Devices was held in Trento on
2–3 May under G C Righini’s initiative and
sponsored by the Italian Society of Optics and
Photonics (SIOF).

The workshop aimed to be a forum for mate-
rial scientists, chemists and physicists to debate
the state of the art and views on photonic
materials based on rare earth ions. More than
60 experts attended the workshop from eight
countries, who presented original contribu-
tions on both fundamental photoluminescence
properties and application-oriented materials
investigations. A special session was devoted to
optical losses in low-phonon-energy glasses for
infrared fibres.

All the participants appreciated greatly the
informal atmosphere, the warm hospitality and
the excellent scientific level, so it is very likely
that the workshop will be organized again in
2007. Under the framework of the WYP the
workshop also celebrated Einstein’s publication
in 1917 of the basis of the theory of sponta-
neous and stimulated emission.
● Japan Many projects were planned in Japan

for the WYP. These were later adjusted by the
Japanese Committee for the WYP, which com-
prised many Japanese academic societies
related to physics. The projects were classified
into eight categories: Physics Dialogue Pro-
jects, Physics Content Projects, Physics Instru-
ment Projects, Physics Booklet Projects,
Physics Friends Projects, International Rela-
tion Projects, and Publicity and Coordination.
In relation to optics the Optical Society of
Japan organized a special talk for WYP2005 at
Optics Japan 2005, which was held in Tokyo
on 23–25 November.
● New Zealand The 2005 Australasian Con-
ference on Optics Lasers and Spectroscopy
(ACOLS 2005) took place on 5–9 December
in Rotorua. ACOLS 2005 is the region’s show-
case of R&D in all aspects of optics, lasers and
spectroscopy. ACOLS 2005 was the seventh
conference in the ACOLS series and incorpo-
rated the 18th Australian Optical Society
Conference, the 10th Australian Laser Con-
ference and the 20th Australian Spectroscopy
Conference.

Associated with this event was a satellite
meeting. The New Zealand and Australian
Quantum-Atom Optics Workshop took place
from 29 November to 1 December in Queens-
town. A technical exhibition was planned in
conjunction with the conference. The aim of
the organizers was to feature leading
Australasian suppliers of equipment in the field
of optics, lasers and spectroscopy.
● Switzerland The Swiss Society of Optics and
Microscopy (SSOM), through the Workgroup
on Biomedical Photonics, organized the 11th
Engelberg Lectures on Optics. The chairs were
G Delacrétaz, M Frenz, R P Salathé and M
Wolf. The Engelberg Lectures are addressed to
an interdisciplinary audience of physicists,
engineers, computer scientists, physicians,
biologists, and key industry players from all
parts of Switzerland and neighbouring coun-
tries. The programme included speakers from
scientific, technical and medical backgrounds.

There was also ample time for personal inter-
action with the speakers, a unique feature of
the lecture series providing an opportunity to
exchange ideas, make contacts and form col-
laborations. The talks were of a tutorial style,
but highlighted new developments as well.

On the last day new technical developments
were discussed, with special attention paid to
those technical developments showing particu-
lar promise.
● Tunisia The Tunisian Optical Society
(STO) planned for the WYP2005 with activi-
ties dedicated to the spread of information
through workshops, schools and seminars at
the national, regional (Africa) and interna-
tional level. A school on active learning in
optics and photonics was held from 26 March
to 2 April in Monastir with 40 participants
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Below is a list of events with ICO participation
coming up in 2006. For more information see
www.ico-optics.org/events.html.

19–20 April 2006
Optique ’06. Rabat, Morocco. Contact: Prof. Esmail
Ahouzi. E-mail: ahouzi@inpt.ac.ma. Web: www.inpt.
ac.ma/~optique06/indexooptiue06_archivos/
Page871.htm.

5–7 June 2006
5th International Workshop on Information
Optics. Toledo, Spain. Contact: Dr G Cristóbal. 
E-mail: gabriel@optica.csic.es. Web: www.iv.
optica.csic.es/wio-06/WIO062.htm.

28–31 August 2006
International Conference “Micro to Nano-
Photonics – ROMOPTO 2006”. Sibiu/
Hermannstadt, Romania. Contact: Prof. V I Vlad. 
E-mail: vlad@nipne.ro.

4–7 September 2006
ICO Topical Meeting on Optoinformatics 2006/
Information Photonics 2006. Saint Petersburg,
Russia. Contact: Dr Ekaterina Yutanova. E-mail:
Pavlov@soi.spb.ru. Web: http://ysa.ifmo.ru/
tmo2006/.

26–29 October
7th Int’l Young Scientists Conference “Optics
and High Technology Material Science SPO
2006”. Kiev, Ukraine. Contact: Dr Viktor O Lysiuk.
E-mail: lysiuk@univ.kiev.ua.

13–17 November 2006
Ist Andinean and Caribbean Conference on
Optics and its Applications. Santiago de Cali,
Colombia. Contact: Prof. E Solarte. E-mail: 
esolarte@calima.univalle.edu.co.

3–10 December 2006
8th LAM Workshop on Physics and
Applications of Lasers. Addis Ababa, Ethiopia.
Contact: A Asfaw. E-mail: araya@phys.aau.edu.et.

6–8 December 2006
5th International Conference on Optics –
Photonics Design and Fabrication ODF ’06.
Nara, Japan. Contact: Prof. Tsuyoshi Hayashi. E-mail:
hayashi@pac.ne.jp. Web: www.odf.jp/in.html.

12–16 December 2006
8th International Conference on
Optoelectronics, Fiber Optics and Photonics.
Hyderabad, India. Contact: Prof. D N Rao. E-mail:
dnrsp@uohyd.ernet.in.

Contacts Forthcoming events with ICO participation

Responsibility for the accuracy of this information rests with ICO. President: Professor Ari T Friberg, Royal Institute of
Technology, Optics, Electrum 229, SE-164 40 Kista, Sweden; e-mail: ari.friberg@imit.kth.se. Associate Secretary: Gert
von Bally, Laboratory of Biophysics, Medical Centre, University of Münster, Robert-Koch-Str. 45, D-48129 Münster,
Germany: e-mail: lbiophys@uni-muenster.de.

International Commission for
Optics (www.ico-optics.org).

Bureau members (2005–2008)

President A T Friberg
Past-president R Dändliker
Treasurer A Sawchuk
Secretary M L Calvo,
Departamento de Óptica,
Universidad Complutense,
28040 Madrid, Spain. E-mail:
mlcalvo@fis.ucm.es.
Associate secretary G von Bally
Vice-presidents, elected
S N Bagayev, A M Guzmán,
G F Jin, B Y Kim, 
M Kujawinska, H Lefèvre, 
J Love, I Yamaguchi
Vice-presidents, appointed
M Gu (OWLS), I C Khoo
(IEEE/LEOS), G Sincerbox
(OSA), P Stahl (SPIE), 
A Wagué (LAM), EOS
representative to be appointed
Senior adviser (ad personam)
P Chavel
IUPAP Council representative
Y Petroff

(two from Algeria, two from Cameroon, six
from Morocco, one from Ethiopia, one from
South Africa and 28 from Tunisia). A résumé
of that activity was presented at ETOP 2005 in
Marseille, France, last October. A conference
on photography was held by M Pelletier on 15
April. A seminar with high-school teachers
took place on 20 April at OMRANE School
and had 50 participants, and discussed physics
education at secondary school – what is the
best way to interest a class? Is optics a good way
to introduce education in physics?

Various conferences were delivered by Z Ben
Lakhdar (one of the winners of the L’Oréal-
UNESCO Award 2005 for women in science)
in different regions and on various subjects
with the objective of enhancing interest in
physics and encouraging young people to join
the physics community.
● Ukraine The 7th International Conference
on Correlation Optics was held on 6–9
September in Chernivtsi. This conference,
chaired by O Angyelsky, is biannual and began
in 1993. Participants from 17 states took part
in this meeting and presented reports on the
hot topics of modern optics, such as the

informative content of statistical optical fields
(including optical chaos and singular optics),
optical correlation devices based on diffractive
optical elements, including optical and digital
holography, fractal optics and optical sensors,
optical correlation diagnostics, interferometry
and microscopy of rough surfaces and random
media, and new applications of correlation
optics in biology and medicine.

The conference programme included 28
invited lectures, 28 oral presentations and 77
poster presentations. Contributions from
abroard totalled 31.5%. The conference was
organized by ICO, OSA, SPIE, SPIE Ukraine,
SPIE Russia, Ukrainian Optical Society,
Chernivtsi National University, Institute of
Semiconductor Physics, National Academy of
Sciences of Ukraine, Ukrtelecom and Buk-
ovinian State Medical University.

Another event was the VI International
Young Scientists Conference: Optics and High
Technology Material Science (SPO 2005),
held at Kyiv National University, under the
initiative of SPIE Ukraine Chapter. The event
was supported by ICO, and the organizers have
published the abstracts from the conference.

The winners of the L’Oréal-UNESCO
Award 2005 for women in science.
The president of the Tunisian ICO
Territorial Committee, Prof. Z Ben
Lakhdar, can be seen at the far left.
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Why your next vibration isolation table should be from TMC:

“10...  Quality, service, price” UC Santa Barbara, Physics Dept.

“10...  Very reliable/good quality and workmanship”
 Howard University

“10... This is our fourth TMC purchase. Price and fast delivery”
 University of New Mexico

”10...  Let me tell you that your table is working beautifully. There
is no vibration in the tip of the electrode! Thanks again, you 
made my life much easier.”     Baylor College of Medicine

Engineered to meet the fl oor vibrationEngineered to meet the fl oor vibration
specs of metrology and lithography tools.specs of metrology and lithography tools.
Facilitates optimal tool performance andFacilitates optimal tool performance and
resolution in noisy fabs.resolution in noisy fabs.

TMC’s
industry-standard 63-500 Series high 
performance lab table with a Type II
Faraday Cage

TMC’s CleanTop™ II
Optical Table available
in a choice of grades
and damping levels.
Industry leading designs include:
1.  50% smaller core cell size, assuring the highest

stiffness and greater core-to-skin bonding
contact area.

2.  Only two bonding layers: top skin to core
& core to bottom skin. No third bonding
layer: top skin to plastic to core to bottom
skin, which severely weakens the structure.

3.  Sidewalls are thick, damped, cold-rolled
formed steel. No moisture absorbing
particle board used by other
manufacturers.



www.precitec-optronik.de LTWAM4529

If times matters ...If times matters ...

Contactless
Measuring Technology

Measure distance and thickness – Scan all surfaces

Lastek Pty Ltd
Thebarton Campus, University of Adelaide,
10 Reid Street, Thebarton SA 5031  Australia

Ph (08) 8443 8668   Fax (08) 8443 8427
Email: sales@lastek.com.au  Lastek website: www.lastek.com.au

CHROCODILE:
Delivers contactless measurement of distances and 
layer thicknesses with up tp 10nm resolution.

NEMESIS:
High resolution 3D contactless measurement of 
profiles, topographies, layer thicknesses, contours, etc.
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