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The University of 
Sydney
Molecular Modelling activities of the Centre 
are performed by the Theory Group at the 
University of Sydney where atomistic 
simulations support the bottom-up and 
top-down fabrication processes. Simulations 
are primarily based on first-principles 
density functional theory implemented by 
the following codes: Car-Parrinello 
Molecular Dynamics program, the Vienna Ab 
Initio Simulation Package and the Gaussian 
03 software suite. All three of these 
programs require extensive computational 
resources, which are principally provided by 
the Australian Partnership for Advanced 
Computing (APAC) National Facility in 
Canberra. The APAC facility provides a 
1928-CPU Silicon Graphics Altix System for 
which we have secured a large CPU-time 
allocation. 

FIGURE 6

A portion of the SGI Altix 3700 Bx2 AC system at the 
APAC National Computing Facility.

FIGURE 7

Advanced optical measurement experiment at Griffith University.

FIGURE 8

The new foyer and discussion space within the facilities at Macquarie University.

Griffith University
The Griffith University Program of the Centre 
operates on the Nathan Campus out of a 
number of academic offices and postgraduate 
rooms. These are equipped with late-model 
PC and MAC computers used for numerical 
simulations. Intensive calculations are 
supported by links to the Queensland Parallel 
Supercomputing facility located in the same 
building as most of the staff. The group 
members share ideas with each other and 
visiting scientists at formal and informal 
seminars and workshops held in centrally 
allocated venues. A digital whiteboard device 
enables downloading of group discussion 
notes into electronic format.

The Quantum Optics and Information 
Laboratory at Griffith University is an 80 
square metre space which is temperature-
controlled, vibration-damped, and optimised 

for low-light quantum optics experiments. 
The lab is equipped with a high-power 
(2.7 W average power) femtosecond laser 
and two 60 mW violet diode lasers, resting 
on high-performance vibration-isolated 
optical tables, including a state-of-the-art, 
actively stabilized, “SmartTable.” The lab is 
equipped with a number of single photon 
detectors, multiple nonlinear crystals for 
generating single photon pairs, custom 
designed optics, and computer-controlled 
motion stages for setting the position of 
optical elements with very high precision. 
2007 saw the addition of extra vibration-
isolated table space, additional motion 
control systems and optical detection 
hardware, and more sophisticated photon 
counting and signal processing electronics, 
including an 8-channel fully configurable 
logic system for analysing photonic quantum 
information experiments.

Macquarie University
The theoretical group at Macquarie 
University has recently expanded and in 
mid-2007 the entire group relocated to 
purpose designed research space within 
the University Research Hub. This new 
space has offices for 12 faculty, visitors and 
administration staff and open plan seating 
for 22 doctoral and honours students. The 
facility also contains dedicated meeting 
rooms, discussion rooms, wireless access 
and a video conference hub for the new 
Quantum Engineering Science & Technology 
Stories ‘QUESTS’ activities. The space 

has been outfitted with a common iMac 
computing capability. Additional support 
is provided by the University’s Physics 
Department as well as computational and 
technical services supplied by the Division 
of Information & Communication Sciences. 
In November 2007 the Vice Chancellor of 
Macquarie University, together with Centre 
Director Prof Clark, opened the new facilities 
at Macquarie with the unveiling of a large 
white-light full color hologram in the foyer 
by Dr Paula Dawson. These new state-of-
the-art facilities will provide a stimulating 
and collaborative environment between the 
faculty, research fellows and students.


