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Overview

This landmark discovery was fifty years in the
making and CoEPP’s deep involvement with both
the discovery itself and with the organisation of
the conference was a coup for the Centre and its
researchers. It highlighted the importance of bigscience research and cemented Australia’s role in
this process.
CoEPP researchers featured widely in the media
and were called upon to comment on the Higgs
discovery, dark matter and neutrino mass in both
the national and international arena.
In 2012 CoEPP had 13 chief investigators, six
partner investigators, 29 research staff and over
40 research students across all four nodes. An
experimental particle-physics team has been
established in Adelaide under the guidance of
Dr Paul Jackson, and a theoretical particle physics

ATLAS spokesperson
Fabiola Gianotti presents
the latest results via
weblink from CERN to
the participants of the
ICHEP2012 conference
held in Melbourne in 2012.

team—led by Dr Archil Kobakhidze—is being
established at the Sydney node. These teams lead
the way in collaborative research between the
two areas.
Research outputs were high, with over 340 refereed
journal papers published. A number of high-profile
international visitors presented talks and colloquia
to CoEPP researchers throughout the year; and
similarly, CoEPP researchers traversed the globe
to present their work to colleagues at leading
universities.
CoEPP’s outreach program was strong and
nationally-based. It included public lectures from
prominent particle physicists, exhibitions held at
Scienceworks Museum, high-school masterclasses,
school talks and public events.

THE YEAR IN REVIEW

2012, the second year of CoEPP operation was a time of outstanding
discovery and achievement. It saw the International Conference in
High-Energy Physics 2012 (ICHEP2012) held in Melbourne herald the
discovery of a Higgs-like boson, announced in a two-way link with
CERN as the curtain-raiser for the conference.
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DIRECTOR’S REPORT
2012 was a landmark year for particle physics
internationally and CoEPP was at the vanguard of
developments. The announcement of the Higgs
boson discovery at the ICHEP2012 Conference in
Melbourne was a tremendously important event for
the field and for CoEPP. We have achieved the most
important goal of the field and for our Centre within
the first two years of it’s operation.

PROFESSOR
GEOFFREY TAYLOR

Centre Director

CoEPP experimental groups at Adelaide,
Melbourne and Sydney are all part of the ATLAS
collaboration that co-discovered the Higgs with
competitor experiment, CMS, both operating at
CERN’s Large Hadron Collider (LHC).
The international impact of this announcement
was astonishing, with over 2 million tweets on
ICHEP2012 in the few days following the July 4
announcement. The CoEPP website received well
over a million hits during the period.
It should be highlighted that the ATLAS project
involves thousands of physicists from many of
the world’s nations and has been in development
for decades. Australia has been part of this
development from the very beginning and it
is important to acknowledge the huge effort,
encouragement and support that our collaborators
in ATLAS and CERN have provided during this long,
yet highly rewarding period.
CoEPP theorists continue to make important
contributions to the development of the field
and now in particular to key implications of the
discovery of the 125GeV mass Higgs boson. For
example Supersymmetry, a favourite extension of
the Standard Model of particle physics, struggles
for consistency with the observed Higgs boson at
least in its simplest forms.
Following its original charge CoEPP is providing
focus and national critical mass for particle physics
in Australia, enhancing capacity through research
postdoctoral fellows, but importantly academic
appointments at the node institutes. A new
experimental group has been started at Adelaide
and a new theoretical group at Sydney, with
appointments of a continuing level-B academic
to each node. CoEPP is consolidating, extending
and adding additional linkages with key research
institutes.
With dedicated staff CoEPP provides knowledge
transfer though engagement with media,
schools, and the broader public, in addition

to communicating with researcher institutes,
government and industry.
It became clear in the lead up to ICHEP2012 that
this was to be a critically important event in high
energy physics history. The decision was taken
to increase our investment in the conference,
improving the communications technology (for
high quality links to CERN) and engaging a media
management group to exploit the opportunities
for exposure. The CoEPP aim of “Building upon the
huge media interest in the Large Hadron Collider,
[to] highlight the benefits of big science” was
certainly met following the discovery of the Higgs.
Much was made of the media attention in CoEPP’s
outreach program, including the very successful
National Science Week project. The engagement
of Niall Byrne and his company Science in Public,
to manage the media activities of ICHEP2012 and
the Higgs discovery was extremely successful
and the ability to leverage the event through
their connections, professional experience and
expertise was critical. We also had good support
from the conference organising committee MCI,
the Melbourne Conference and Visitors Bureau
(MCVB) and the Melbourne Conference and
Exhibition Centre (MCEC).
Arrangements had been undertaken months
before ICHEP2012 for the University of Melbourne
to award the CERN Director-General, Professor
Rolf-Dieter Heuer with an honorary degree. The
Chancellor presented Professor the University’s
highest honour, the Doctor of Laws (honoris causa)
in recognition of his outstanding international
contribution to science.
Professor Heuer praised CoEPP in his response,
“I would also like to underline the vital role the
University has played in developing the field of
particle physics in Australia through initiatives
such as the establishment of CoEPP and hosting
this year’s most important conference in the field,
ICHEP2012.”
The first CoEPP International Advisory
Committee meeting was scheduled during
ICHEP2012, as Professor Heuer is also the Chair
of this committee. With all the excitement of the
week, in addition to the opening of the CoEPP
space at Melbourne, this meeting was a great kickstart to the IAC activities. Future meeting of this
group will be structured around reviewing
activities and plans.
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Earlier, CoEPP began the year with a research
workshop over five days held at Lorne, Victoria.
Some of our key international partners met with
research students, postdocs and chief investigators
to present the latest research outcomes and
ongoing work and to better coordinate some of the
many activities ongoing with the broader CoEPP
community.
Computing is critical infrastructure for a successful
program in high energy particle physics, particularly
for processing and analysing the unprecedented
multi-petabyte data sets produced by ATLAS/
LHC. The CoEPP research computing group has
continued building our capability as a “Tier-2”
ATLAS computing centre, and in developing
efficient systems for managing the compute
facilities across the CoEPP nodes.
In the management of CoEPP, our Executive
Committee meetings are held monthly, mostly
making use of teleconference facilities, with faceto-face meetings taking place quarterly. In 2012
we held such meetings at Melbourne, Sydney and
Monash. The Advisory Board met during the Lorne
Workshop and again in Melbourne following the
ICHEP2012 conference.

Following the excellent response to the Higgs
boson discovery, there is an expectation for
increased interest amongst the public, potential
students and researchers alike. We have
embarked upon the development of a strategy
for expanding particle physics in Australia, in
both depth (increased staffing levels in existing
CoEPP institutes), and breadth (more institutes
becoming involved). We are seeking advice from
the Advisory Board, from our own institutions
and from external sources to develop a strategy
for expansion, which will be an important part of
planning during 2013.
The prestigious ARC Future Fellowships were
awarded to four CoEPP members in 2012 – Nicole
Bell (Melbourne); Archil Kobakhidze (Melbourne,
now Sydney); Ross Young (Adelaide) and Bruce
Yabsley (Sydney).
2012 will be seen as a milestone year for particle
physics and CoEPP has played a central role.
It will be a difficult year to beat for impact, both
scientifically and in terms of broader public impact,
however, we look forward to further building our
program and continuing to develop our skills,
capabilities and achievements.

THE YEAR IN REVIEW

“The announcement of the Higgs boson discovery
at the ICHEP2012 Conference in Melbourne was
a tremendously important event for the field and for
CoEPP. We have achieved the most important goal
of the field and for our Centre within the first two
years of its operation.”
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Structure and governance
CoEPP is overseen by an Executive Committee that informs the operations
of the Centre: an independent Board that meets biannually to review the
Centre’s program; and an International Advisory Committee which meets
annually to provide objective and expert scientific perspective.

Board

The Executive Committee meets monthly
and oversees all Centre operations.

The Board is responsible for biennial
review of the Centre program and
its activities.

DIRECTOR
Professor Geoffrey Taylor

CHAIR
Professor Jeremy Mould
Swinburne University of Technology

International Advisory
Committee
The International Advisory Committee
(IAC) meets annually and provides
independent expert scientific perspective
to the Centre.

ORDINARY MEMBERS

Professor Rolf-Dieter Heuer
Director-General, CERN,
Geneva Switzerland

Professor James Mccluskey
University of Melbourne

Dr John Ellis
CERN, Geneva, Switzerland

Professor Ray Volkas

Professor Edwina Cornish
Monash University

ADELAIDE NODE DIRECTOR

Professor Hiroaki Aihara
University of Tokyo
Associate Director, IPMU, Tokyo, Japan

Professor Anthony Thomas

Professor Mike Brooks
University of Adelaide

SYDNEY NODE DIRECTOR

Professor Jill Trewhella
University of Sydney

ASSOCIATE DIRECTORS
Professor Anthony Thomas
Professor Tony Gherghetta
MELBOURNE NODE DIRECTOR

Associate Professor Kevin Varvell
MONASH NODE DIRECTOR
Associate Professor Csaba Balazs
CENTRE MANAGER
Dief Alexander

Graham White presents
his research at the CoEPP
Lorne Workshop in 2012.

Dr Tanya Hill
Museum Victoria
Dr Adi Paterson
Australian Nuclear Science and
Technology Organisation (ANSTO)

Professor Peter Jenni
Until 2009 inaugural Spokesperson
of ATLAS; CERN, Geneva, Switzerland
Professor Cecilia Jarlskog
University of Stockholm, Sweden
Professor Carlos Wagner
Enrico Fermi Institute and Kavli Institute
for Cosmological Physics, University of
Chicago; and Head, Theory, Argonne
National Laboratory, USA
Professor Marcela Carena
Fermilab, USA

PERSONNEL

Executive Committee
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List of members
The following people were CoEPP members during 2012.
Node

Chief Investigators

Research staff

Research students

Monash University

Associate Professor Csaba Balazs

Dr Sudhir Kumar Gupta
Dr Doyoun Kim
Dr Tong Li

Katie Auchettl
Daniel Carter
William Crump
Benjamin Farmer
Elliot Hutchison
Graham White

University of Adelaide

Professor Anthony Thomas
Professor Anthony Williams
Dr Ross Young

Dr Peter Athron
Dr Paul Jackson
Dr Jong Soo Kim
Dr Hrayr Matevosyan
Dr Nitesh Soni

Nathan Hall
Phiala Shanahan
Lewis Tunstall
Sophie Underwood

University of Melbourne

Professor Elisabetta Barberio
Dr Nicole Bell
Professor Tony Gherghetta
Dr Antonio Limosani
Associate Professor Martin Sevior
Professor Geoffrey Taylor
Professor Ray Volkas

Dr James Barnard
Dr Yi Cai
Dr Sara Diglio
Dr Donatello Dolce
Dr Robert Foot
Dr Kenji Hamano
Dr Guilherme Nunes Hanninger
Dr Takashi Kubota
Dr Anibal Medina
Dr Kalliopi Petraki
Dr Tirtha Sankar Ray
Dr Michael Schmidt
Dr Andrew Spray
Dr Matteo Volpi
Dr Benedict von Harling
Dr Martin White

Iason Baldes
Tristan Bloomfield
Amelia Brennan
Ben Callen
Peter Cox
Tomasz Dutka
Ahmad Galea
Chris Hodson
David Jennens
Rebecca Leane
Stephen Lonsdale
Christopher Murphy
Francesco Nuti
Lucas Ong
Nadine Pesor
Pere Rados
Nicholas Rodd
Tessa Satherley
Tony Shao
Abhishek Sharma
Joel Smith
Laurence Spiller
K.G. Tan
Thor Taylor
Wai Meng Thong
Jayne Thompson
Timothy Trott

University of Sydney

Associate Professor Kevin Varvell
Dr Bruce Yabsley

Dr Andrea Bangert
Dr Geng-Yuan Jeng
Dr Archil Kobakhidze
Dr Aldo Saavedra

Curtis Black
Cameron Cuthbert
Nikhul Patel
Mark Scarcella
Alex Spencer-Smith
Rizki Syarif
Ian Watson
Jason Yue
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Partner Investigators

Centre Administration

CoEPP Directors

Professor M.A. Parker
University of Cambridge

Dief Alexander
Centre Manager

Professor Geoffrey Taylor
Centre Director

Professor Mark Trodden
University of Pennsylvania

Lucien Boland
Research Computing Manager

Professor Karl Jakobs
Albert Ludwigs Universität Freiburg

Caroline Hamilton
Outreach and Communications
Coordinator

Professor Anthony Thomas
Associate Director and Director,
Adelaide node

Professor Mark Kruse
Duke University
Professor Allan Clark
l’Université de Genève
Professor Chiara Meroni
INFN Sezione di Milano

Honorary Professorial Fellow
Bruce McKellar
University of Melbourne
Honorary Principal Fellow Girish Joshi
University of Melbourne

Professor Ray Volkas
Director, Melbourne node

Ying Hu
Melbourne node Administrator

Associate Professor Csaba Balazs
Director, Monash node

Winnie Huang
Centre Administrator and PA

Associate Professor Kevin Varvell
Director, Sydney node

Dr Sean Crosby
Research Computing Administrator
and Developer

Professor Tony Gherghetta
Associate Director
PERSONNEL

Honorary Fellows
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Sachin Wasnik
Scientific Computing Officer
Dr Diana Londish
Sydney node Administrator
Sharon Johnson
Adelaide node Administrator
Dr Catherine Buchanan
Monash node Administrator

CoEPP partner
investigator Professor
Andy Parker (University
of Cambridge) presents
at the ICHEP2012
conference.
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Academic profiles
Professor Geoffrey Taylor
Director: CoEPP
Tel: +61 3 8344 5456
Email: director@coepp.org.au
Web: www.findanexpert.unimelb.edu.au/display/person13210

Professor Geoffrey Taylor is an experimental
particle physicist, member of the ATLAS
collaboration and Director of CoEPP. He has led the
Australian program at CERN for over two decades
and was involved in the design, development,
construction and installation of the ATLAS
experiment at the LHC. Most recently, Prof Taylor
co-chaired the ICHEP2012 conference where the
now famous Higgs boson discovery was announced
via a video link with CERN.
Professor Taylor has specialized in silicon detector
development, neutrino and muon experiments,
electron-positron collider and proton-proton
collider experiments. He leads students and
postdocs in physics data analysis and detector
development and operation.
Chairing the key ICHEP2012 conference in 2012
was a major milestone for Taylor. The simultaneous
announcement with CERN of the Higgs boson
discovery at the conference capped two decades of
effort and received unprecedented media coverage.
Taylor has authored over 530 publications in
international peer reviewed journals spanning 30
years, with 32,000 citations.
He is a member of ACFA and AsiaHEP, and past
member of IUPAP-C11 (including Secretary for 2
years), ICFA and many international conference
advisory committees. He has held major positions
in many key experiments, including ATLAS, Belle,
Belle II, and NOMAD.
He was a major instigator of the $100m VLSCI
(Victorian Life Sciences Computation Initiative),
and provided leadership in negotiations between
the University of Melbourne and the Victorian State
Government.
Taylor was appointed interim director of the $46m
NeCTAR project by the Commonwealth industry
department in 2009/2010.

Selected publications
G. Aad et al. “Observation of a New Particle in the Search for the
Standard Model Higgs Boson with the ATLAS Detector at the LHC.”
Physics Letters B, 716 (2012). 1–29.
K. Abe et al. “A Measurement of the Inclusive 𝐵  →  𝑋�𝛾 Branching
Fraction with Belle.” Physics Letters B, 511 (2001). 151–158.
P. Astier et al. “Final NOMAD results on 𝜐𝜇 → 𝜈𝜏 and 𝜐𝜇 → 𝜈𝑒 neutrino
oscillations including a new search for 𝜈𝜏 appearance using hadronic 𝜏
decays.” Nuclear Physics B, 611:1–3 (2001).
J. Ashman et al. “A Measurement of the Spin Asymmetry and
determination of the structure function g, in deep inelastic muon-proton
scattering.” Physics Letters B, 206 (1988). 364–370.
�
P. Amaudruz et al. “The Gottfried Sum from the Ratio � �2 / � 2 “
Physical Review Letters, 66 (1991). 2712-2715

A. Abashian et al. “The Belle Detector.” Nuclear Instruments and
Methods, A479 (2002). 117–132.
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Professor Anthony Thomas
Associate Director of CoEPP and Director: Adelaide node
Tel: + 61 8 8313 3547
Email: anthony.thomas@coepp.org.au
Web: www.physics.adelaide.edu.au/cssm/staff/thomas

As a node director at CoEPP, Prof Thomas is
responsible for the vision and focus of the Adelaide
node’s contribution to the Centre. His research
interests lie in high-energy and particle physics;
nuclear physics; mathematical modeling and
complex systems. Prof Thomas supervises nine
postgraduate students working on a range of
problems across nuclear and particle physics,
ranging from the implications of the E6SSM for
dark matter cross sections to the equation of state
of dense matter and its relation to neutron star
properties.

Selected publications
S.J. Underwood, J. Giedt, A.W. Thomas and R. D. Young, “Neutralinohadron scattering in the next-to-minimal supersymmetric standard
model”, Physical Review D86:035009 (2012).
I.C. Cloet, W. Bentz and A.W. Thomas, “Parity-Violating Deep Inelastic
Scattering and the Flavor Dependence of the EMC Effect”, Physical
Review Letters, 109:182301 (2012).
P.E. Shanahan, A.W. Thomas, R.D. Young. “Strong contribution to octet
baryon mass splittings.” Physics Letters B, 718:3 (2013). 1148–1153.
P.G. Blunden, W. Melnitchouk and A.W. Thomas. “γ−Z box corrections
to weak charges of heavy nuclei in atomic parity violation.” Physical
Review Letters, 109:262301 (2012).
A. Casey, I.C. Cloet, H.H. Matevosyan and A.W. Thomas. “Dihadron
fragmentation functions from the NJL-jet model and their QCD
evolution.” Physical Review D, 86:114018 (2012).

Thomas has authored more than 450 publications
in refereed journals, typically with less than four
authors, with over 15,000 citations on HEP-Inspire
and an h-index of 67. He has presented at more
than 100 international conferences and has received
many prizes and medals including the Thomas
Ranken Lyle Medal (AAS), the Walter Boas Medal
(AIP) and the Harrie Massey Medal (IoP UK).
Prof Thomas is a member of the Editorial Board
of the IoP publication Journal of Physics G and was
recently recognised as an “Outstanding Referee”
by the American Physical Society. He is a member
of the Advisory Committee of many international
conferences in subatomic physics. He also serves
as past Chair of the IUPAP Working Group on
International Cooperation in Nuclear Physics,
having served as inaugural Chair from 2005–2011.
He is currently Vice-Chair of the Asian Nuclear
Physics Association.

PERSONNEL

Professor Anthony Thomas is the Elder Professor
of Physics and an ARC Australian Laureate Fellow
at the University of Adelaide. He is a Fellow of
the Australian Academy of Science (since 1990);
Fellow of the UK Institute of Physics, the American
Physical Society (since 1987) and the Australian
Institute of Physics. Prof Thomas was a staff
member in the Theory Division at CERN as well
as TRIUMF in Vancouver. More recently (2004–
2009) he served as Chief Scientist and Associate
Director for Theoretical and Computational Physics
at Thomas Jefferson National Accelerator Facility in
Virginia USA.
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Professor Tony Gherghetta
Associate Director of CoEPP
Tel: +61 3 8344 7129
Email: tony.gherghetta@coepp.org.au
Web: www.findanexpert.unimelb.edu.au/researcher/person193931.html

Professor Tony Gherghetta is a Professor and
Federation Fellow at the University of Melbourne,
and Associate Director at CoEPP. He is a theoretical
particle physicist whose research program directly
addresses fundamental questions such as the origin
of mass, the nature of spacetime and unification
of the fundamental forces. Prof Gherghetta
completed his Bachelor of Science (Hons) in 1987
at the University of Western Australia. He received
a Masters of Science and PhD in 1994 from the
University of Chicago, following which he held
appointments at the University of Michigan, CERN
and the University of Lausanne. He was Associate
Professor (with tenure) at the University of
Minnesota before returning to Australia in 2008
as a Federation Fellow.
Prof Gherghetta’s research interests lie in physics
beyond the Standard Model including ideas such
as Supersymmetry, extra dimensions and the AdS/
CFT correspondence. In 2012 his primary focus was
to understand whether the recently discovered 125
GeV Higgs-like boson at the LHC is an elementary
or composite particle and the implications this has
for extensions of the Standard Model.

Selected publications
T. Gherghetta, B. von Harling and N. Setzer. “A natural little hierarchy for
RS from accidental SUSY.” Journal of High Energy Physics, 1107:011 (2011).
B. Batell, T. Gherghetta and D. Sword. “The Soft-Wall Standard Model.”
Physical Review D, 78:116011, (2008).
T. Gherghetta and A. Pomarol. “Bulk fields and supersymmetry in a slice
of AdS.” Nuclear Physics B, 586:141–162 (2000).
K.R. Dienes, E. Dudas and T. Gherghetta. “Extra space-time dimensions
and unification.” Physics Letters B, 436:55–65 (1998).
T. Gherghetta, C.F. Kolda and S.P. Martin. “Flat directions in the scalar
potential of the supersymmetric standard model.” Nuclear Physics B,
468:37–58 (1996).

Prof Gherghetta has authored more than 80
publications, including three renowned papers
with over 700 citations each, and has presented
at numerous international conferences and
workshops. He has been awarded the Digby
Fitzhardinge Memorial Prize (1985) and the Lady
James Prize (1986), both from The University
of Western Australia; the Research Innovation
Award by the Research Corporation, USA (2004).
Gherghetta was a Hackett Scholar (1988-1990)
at the University of Western Australia, a Scientific
Associate at CERN (2006) and was awarded
an ARC Federation Fellowship (2008). He is a
member of the Particle Data Group, Berkeley,
California.
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Associate Professor Csaba Balazs
Director: Monash node
Tel: +61 3 9902 0328
Email: csaba.balazs@coepp.org.au
Web: http://physics.monash.edu/people/academic/balazs.html

PERSONNEL

Associate Professor Csaba Balazs is a theoretical
particle physicist studying the basic building blocks
of the universe. His research looks at understanding
what the universe is made of, why it is made of
matter, and what fundamental forces govern it.
He seeks to shed light on the particles that dark
matter consists of, and attempts to find out what
dark energy is. His research is closely connected
to the Large Hadron Collider, and theories he has
worked on will largely be tested by the LHC and
by astrophysical experiments. He completed his
PhD at Michigan State University in 1999 and has
collaborated at major international theoretical
particle physics institutes including Cambridge,
the University of Chicago, and CERN.
As a node director at CoEPP, A/Prof Balazs
oversees the Monash node’s contribution to
CoEPP. His research in 2012 focused on the
newly discovered Higgs-like particle, the status
of Supersymmetry, and cosmic-ray anomalies.
Balazs supervises six postgraduate students
working on Supersymmetric model building and
phenomenology, and dark matter models and their
discovery potential.
Balazs has co-authored more than 80 publications,
with over 5000 citations, and presented at over
50 international conferences. He serves on the
International Advisory Committee of the Dark Side
of the Universe workshops, and has an h-index of 38.

Selected publications
K. Auchettl, C. Balazs. “Extracting the size of the cosmic electronpositron anomaly.” Astrophysical Journal, 749:184 (2012).
R.M. Crocker, N.F. Bell, C. Balazs, D.I. Jones. “Radio and gamma-ray
constraints on dark matter annihilation in the Galactic center.” Physical
Review D 81:063516 (2010).
B.C. Allanach et al. “SUSY Les Houches Accord 2.” Computer Physics
Communications, 180:8–25, (2009).
J.A. Aguilar-Saavedra et al. “Supersymmetry parameter analysis: SPA
convention and project.” European Physical Journal C, 46:43-60 (2006).
H. Baer, C. Balazs. “χ2 analysis of the minimal supergravity model
including WMAP, g(µ)-2 and b � s γ constraints.” Journal of Cosmology
and Astroparticle Physics, 0305:006 (2003).
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Professor Ray Volkas
Director: Melbourne node
Tel: +61 3 8344 5464
Email: ray.volkas@coepp.org.au
Web: www.findanexpert.unimelb.edu.au/researcher/person1809.html

As a node director, Prof Volkas is responsible for
the vision and focus of the Melbourne node’s
contribution to CoEPP. He is a theoretical particle
physicist and early universe cosmologist, also
working occasionally in high-energy astrophysics.
His main interests lie in helping to uncover new
laws of physics, new particles, new forces between
those particles, and how new physics affects our
understanding of cosmology and high-energy
astrophysics.
In 2012, Volkas and collaborators computed
constraints from current LHC data on two
extensions of the Standard Model of particle
physics. One of them is a particular version of
Supersymmetry, and the other is a model where
quarks and leptons are related by an interchange
symmetry operation. Another collaborative work
saw an extended analysis of a process called
“pangenesis”, which is the unified creation of
ordinary and dark matter in the early universe.
A third stream of research in 2012 was on a
particular kind of “brane-world” scenario, which
hypothesizes that our universe is a slice embedded
in a higher-dimensional space. It was shown how
experimental results on neutrino oscillations could
be incorporated, aspects of the mathematical basis
of such theories were rigorously examined, and
an extension to two extra dimensions of space
was proposed. Work performed in 2012 that will
see fruition in 2013 includes models of neutrino
mass that can be tested at the LHC and beyond,
and further work on pangenesis and brane-world
models.
Volkas was co-chair of ICHEP2012 and was on
the International Advisory Board for the XXV
International Conference on Neutrino Physics and
Astrophysics, held in Kyoto, Japan in June 2012.
He has authored more than 140 publications,
was awarded the Pawsey Medal in 1999, and was
elected as a Fellow of the Australian Academy
of Science in 2010. Professor Volkas serves as
a Divisional Associate Editor for Physical Review
Letters, and is the current Chair of the General
Assembly, and Vice-President-elect, of the AsiaPacific Organisation for Cosmology and Particle
Astrophysics (APCosPA).

Selected publications
N.F. Bell, K. Petraki, I. Shoemaker and R. R. Volkas. “Dark and
visible matter in a baryon-symmetric universe via the Affleck-Dine
mechanism.” Physical Review D, 84:123505, (2011).
R. Davies, D. P. George and R.R. Volkas. “Standard model on a domain
wall brane.” Physical Review D, 77:124038, (2008).
X.-G. He, Y.-Y. Keum and R.R. Volkas. “A4 flavor symmetry breaking
scheme for understanding quark and neutrino mixing angles.” Journal
of High Energy Physics, 04: 039, (2006).
R. Foot, M.J. Thomson and R.R. Volkas. “Large neutrino asymmetries
from neutrino oscillations.” Physical Review D, 53:5349, (1996).
R. Foot, H. Lew and R.R. Volkas. “A model with fundamental improper
spacetime symmetries.” Physics Letters B, 272: 67, (1991).
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Associate Professor Kevin Varvell
Director: Sydney node
Tel: +61 2 9351 2539
Email: kevin.varvell@coepp.org.au
Web: www.physics.usyd.edu.au/~kev

Kevin Varvell is an Associate Professor at the
University of Sydney and Fellow of the Australian
Institute of Physics. His area of expertise is
in experimental particle physics and he has
collaborated at major international particle physics
laboratories including CERN, Fermilab and KEK. He
completed his Bachelor of Science (Hons) in 1980
at the University of Western Australia and went
on to complete his PhD in Particle Physics at the
University of Oxford in 1986.

Varvell has co-authored more than 400
publications, presented at a number of international
conferences, and currently serves on the Academy
of Science’s National Committee for Physics.

Selected publications
G. Aad et al. “Observation of a new particle in the search for the
Standard Model Higgs boson with the ATLAS detector at the LHC.”
Physics Letters B, 716:1-29, (2012).
�
M. Staric et al. “Evidence for 𝐷� − 𝐷� mixing.” Physical Review Letters,
98:211803, (2007).
S.K. Choi et al. “Observation of a narrow charmoniumlike state in
exclusive 𝐵+→ 𝐾+𝜋+𝜋−𝐽/𝜓 decays.” Physical Review Letters, 91:262001,
(2003).
K. Abe et al. “Observation of Large CP Violation in the Neutral B Meson
System.” Physical Review Letters, 87:091802, (2001).
P. Astier et al. “Final NOMAD results on 𝜐𝜇 → 𝜈𝜏 and 𝜈𝑒  → 𝜈𝜏 oscillations
including a new search for 𝜈𝜏 appearance using hadronic 𝜏 decays.”
Nuclear Physics B, 611:3-39, (2001).

PERSONNEL

As a node director at CoEPP, A/Prof Varvell is
responsible for the vision and focus of the Sydney
node’s contribution to the Centre. His research
interests lie in neutrino physics, B meson physics
and physics at hadron colliders, in particular
searches for new physics beyond the Standard
Model. Like many of his CoEPP colleagues,
Varvell’s primary focus in 2012 was the highly
successful run of the ATLAS experiment at the
Large Hadron Collider at CERN. Varvell supervises
four postgraduate students working on the ATLAS
experiment and one on the Belle experiment.

16

CoEPP – ARC Centre of Excellence
for Particle Physics at the Terascale

Annual Report 2012
coepp.org.au

Professor Elisabetta Barberio
Tel: +61 3 8344 7072
Email: elisabetta.barberio@coepp.org.au
Web: www.findanexpert.unimelb.edu.au/researcher/person26445.html

Professor Elisabetta Barberio has a strong
international reputation in experimental particle
physics and has held positions at CERN. She
played a crucial role in data analysis in the OPAL
experiment at the Large Electron Positron Collider
and in the design and construction of the ATLAS
experiment. Barberio received her PhD from the
University of Siegen after completing studies at
the University of Bologna. She has worked at the
Weizmann Institute and at CERN. Prof Barberio
currently supervises ten PhD and Masters students.
In 2012 Barberio was on the organising committee
for the ICHEP2012 conference and coordinated a
symposium to promote and establish collaboration
between Australian and Italian physicists where
speakers from both countries discussed current
and future studies. She currently works on the
ATLAS experiment at CERN and was one of the key
researchers involved in the recent discovery of the
Higgs-like particle.
Barberio has authored more than 500 publications,
and presented at over 25 international conferences.

Selected publications
G. Aad et al. “Combined search for the Standard Model Higgs boson
using up to 4.9 fb-1 of pp collision data at s = 7 TeV with the ATLAS
detector at the LHC.” Physics Letters B, 710 (2012). 49–66.
G. Aad et al. “Search for the Higgs boson in the � → ��(* )→����
decay channel in pp collisions at s = 7 TeV with the ATLAS detector.”
Physical Review Letters, 108:111802 (2012).
P. Urquijo, et al. “Measurement of |Vub| in B→Xclν Decays at Belle.”
Physical Review Letters, 104. (2010).
M. Artuso and E. Barberio. “Determination of Vcb, in S. Eidelman et al.,
(Particle Data Group), Review of particle physics.” Physics Letters B,
592. (2004).
G. Abbiendi et al. “Measurement of the Mass and Width of the W Boson
in e+e– Collisions at 189 GeV.” Physics Letters B, 507. (2001).
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Professor Anthony Williams
Tel: +61 8 8313 3546
Email: anthony.williams@coepp.org.au
Web: www.physics.adelaide.edu.au/cssm/staff/williams

PERSONNEL

Anthony Williams is a Professor at the University
of Adelaide, a Chief Investigator at CoEPP, Fellow
of the American Physical Society and of the
Australian Institute of Physics, Associate Director
of the Special Research Centre for the Subatomic
Structure of Matter and previous Executive Director
of the Australian Research Collaboration Service
(ARCS). He has a PhD in theoretical physics, a BSc.
(Hons) in Mathematical Physics and a BE. (Hons)
in Electrical Engineering. His research is primarily
in the areas of theoretical and computational
particle and nuclear physics.
In 2012 Prof Williams worked extensively with
the three research associates at the University of
Adelaide node, Peter Athron, Jong Soo Kim and
Lewis Tunstall. The main focus of these research
activities was on extensions of the Minimal
Supersymmetric Model (MSSM) including studies
of the Next-to-Minimal Supersymmetric Model
(NMSSM) and R-parity violation processes
including their detection at the LHC.
Williams also works closely with the research
computing group to assist with the videocollaboration needs of CoEPP. In addition, he coauthored with Martin Sevior a successful proposal
on behalf of the Centre for $718k from the National
eResearch Collaborative Tools and Resources
(NeCTAR) project to support the high-throughput
computing needs of CoEPP.
Prof Williams has published more than 135 refereed
journal articles and 120 publications in conference
proceedings. He has served on the International
Advisory Committee of 21 international
conferences and workshops. He won the Boas
Medal in 2001 from the Australian Institute of
Physics for “original research making the most
important contribution to physics.”
Williams is a member of the International Union
of Pure and Applied Physics (IUPAP) Commission
on Computational Physics (C20); a member of the
College of the Australian Research Council; and a
member of the Review Panel for the Decadal Plan
for Physics: “Building on Excellence in Physics,
Underpinning Australia’s Future” on behalf of the
National Committee for Physics of the Australian
Academy of Science.

Selected publications
C.D. Roberts and A.G. Williams. “Dyson-Schwinger equations and their
application to hadronic physics.” Progress in Particle and Nuclear Physics
33:477 (1994).
D.B. Leinweber et al. [UKQCD Collaboration]. “Asymptotic scaling and
infrared behavior of the gluon propagator.” Physical Review D, 60:094507
(1999). [Erratum-ibid. D 61:079901 (2000)].
F.D.R. Bonnet, P.O. Bowman, D.B. Leinweber, A.G. Williams and J.M.
Zanotti. “Infinite volume and continuum limits of the Landau gauge
gluon propagator.” Physical Review D 64:034501 (2001).
D.B. Leinweber et al. [UKQCD Collaboration]. “Gluon propagator in the
infrared region.” Physical Review D, 58:031501 (1998).
H.B. O’Connell, B.C. Pearce, A.W. Thomas and A.G. Williams.
“Constraints on the momentum dependence of rho-omega mixing.”
Physics Letters B, 336:1 (1994).
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Dr Ross Young
Tel: +61 8 8313 3542		
Email: ross.young@coepp.org.au
Web: www.adelaide.edu.au/directory/ross.young

Dr Ross Young is an ARC Future Fellow; Chief
Investigator at CoEPP; and a faculty member at the
University of Adelaide since 2010. Previously, he
had postdoctoral positions at Argonne National
Laboratory and Jefferson Lab in the USA. Dr Young
completed a Bachelor of Science (Hons) in 2000
and a PhD in theoretical physics in 2004, both at
the University of Adelaide.
Dr Young has research interests in high-energy and
particle physics; nuclear and hadronic physics; and
electroweak tests of the Standard Model. In 2012,
Dr Young supervised seven postgraduate research
students, working on a range of problems, including
candidate neutralino dark matter cross sections;
radiative corrections for precision electroweak
experiments; and the consequences of charge
symmetry violation in nucleon structure.
Young has authored more than 70 publications, and
presented at numerous international conferences.

Selected publications
R.D. Young and A.W. Thomas. “Octet baryon masses from an SU(3)
chiral extrapolation.” Physical Review D, 81:014503, (2010).
J. Giedt, A.W. Thomas and R.D. Young. “Dark matter, CMSSM and lattice
QCD.” Physical Review Letters, 103:201802, (2009).
R.D. Young et al. “Testing the Standard Model by precision measurement
of the weak charges of quarks.” Physical Review Letters, 99:122003,
(2007).
R.D. Young et al. “Extracting nucleon strange and anapole form factors
from world data.” Physical Review Letters, 97:102002, (2006).
D.B. Leinweber et al. “Precise determination of the strangeness magnetic
moment of the nucleon.” Physical Review Letters, 94:212001, (2005).
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Dr Paul Jackson
Tel: +61 8 8313 0269
Email: paul.jackson@coepp.org.au
Web: www.adelaide.edu.au/directory/p.jackson

Dr Jackson heads the experimental particle physics
team at CoEPP’s Adelaide node. He leads searches
for new physics such as Supersymmetry and other
Exotic scenarios in final states involving tau leptons.
He is an expert in the reconstruction of nonstandard physics signatures. Jackson coordinated
the production of derived datasets for the ATLAS
experiment and is an active member of the upgrade
activities to design and build replacement detectors
for ATLAS. Jackson supervises three students, at
collaborating institutes working on Supersymmetry
searches.
Dr Jackson has co-authored more than 500
publications, and presented at over 12 international
conferences.

Selected publications
G. Aad et al. “Observation of a new particle in the search for the
Standard Model Higgs boson with the ATLAS detector at the LHC.”
Physics Letters B, 716:1–29, (2012).
G. Aad et al. “Search for squarks and gluinos using final states with jets
and missing transverse momentum with the ATLAS detector in
s = 7 TeV proton-proton collisions.” Physics Letters B, 710:67–85, (2012).

G. Aad et al. “Search for supersymmetry using final states with one
lepton, jets, and missing transverse momentum with the ATLAS detector
in s = 7 TeV pp.” Physical Review Letters, 106:131802 (2011).

B. Aubert et al. “A Search for B+→ τν with Hadronic B tags.” Physical
Review D, 77:011107 (2008).

PERSONNEL

Dr Paul Jackson is an experimental particle-physics
researcher working on the ATLAS experiment at
CERN, and lecturer in physics at the University of
Adelaide. Prior to joining CoEPP, Dr Jackson worked
at CERN as postdoctoral research associate for
SLAC National Accelerator Laboratory and Stanford
University. He held leadership roles in the ATLAS
Supersymmetry Working Group and the Pixel
Detector Group. He completed his MPhys in Physics
and Cosmology in 1998 at Lancaster University
and went on to complete his PhD in Physics at the
University of Victoria in BC, Canada in 2004.
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Dr Nicole Bell
Tel: +61 3 8344 3112
Email: nicole.bell@coepp.org.au
Web: www.ph.unimelb.edu.au/~nfb
Web: www.findanexpert.unimelb.edu.au/researcher/person19687.html

Dr Nicole Bell is a Chief Investigator at CoEPP and
an ARC Future Fellow. Her area of expertise is
theoretical particle and astroparticle physics. Bell
completed her PhD at the University of Melbourne
in 2001. She was a research associate at Fermilab,
and a Sherman Fairchild Postdoctoral Scholar at
Caltech.
Dr Bell’s research in theoretical particle physics
includes dark matter, neutrino physics, the matterantimatter asymmetry, and other areas of particle
and astroparticle physics theory. In 2012 she
explored signatures of dark matter at the Large
Hadron Collider in collaboration with students
and colleagues at Vanderbilt University and
Arizona State University. Bell is a senior lecturer
at the University of Melbourne and supervises
four postgraduate students who are working to
constrain the properties of dark matter using
various techniques.
Bell has authored more than 40 publications and
presented at over 30 international conferences.

Selected publications
N.F. Bell, J.B. Dent, A.J. Galea, T.D. Jacques, L.M. Krauss, and T.J. Weiler.
“Searching for Dark Matter at the LHC with a Mono-Z” Physical Review D,
in press.
N.F. Bell, J.B. Dent, A.J. Galea, T.D. Jacques, L.M. Krauss, and T.J. Weiler.
“W/Z Bremsstrahlung as the Dominant Annihilation Channel for Dark
Matter, Revisited.” Physics Letters B, 706:6 (2011).
J.F. Beacom, N.F. Bell, and G.D. Mack. “General Upper Bound on the
Dark Matter Total Annihilation Cross Section.” Physical Review Letters,
99:231301 (2007).
J.F. Beacom, N.F. Bell, and G. Bertone. “Gamma-Ray Constraint on
Galactic Positron Production by MeV Dark Matter.” Physical Review
Letters, 94:171301 (2005).
K.N. Abazajian, J.F Beacom and N.F. Bell. “Stringent Constraints on
Cosmological Neutrino-Antineutrino Asymmetries from Synchronized
Flavor Transformation.” Physical Review D, 66:013008 (2002).
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Dr Antonio Limosani
Tel: +61 (0) 401 716 616
Email: antonio.limosani@coepp.org.au
Web: www.findanexpert.unimelb.edu.au/researcher/person24182.html

PERSONNEL

Dr Antonio Limosani is a Chief Investigator at
CoEPP and ARC Research Fellow. His work on
the ATLAS experiment looks at making precision
measurements of particle physics processes in
order to test and further refine our understanding
of current theories. Limosani has worked at
major international particle physics laboratories
including CERN, Fermilab and KEK. He completed
his Bachelor of Science (Hons) and Bachelor of
Engineering (Hons) in 2000 at the University of
Melbourne and went on to complete his PhD in
experimental particle physics at the University of
Melbourne in 2004.
Dr Limosani’s key research interest lies in
performing precision measurements of Standard
Model processes that are sensitive to the effects
of new fundamental particles, which are posited
to exist in theories beyond the SM, such as dark
matter.
In 2012 Limosani published a paper with the
Collider Detector at Fermilab (CDF) that looked
at the search for the Higgs boson in the four-lepton
final state, accessing multiple decay modes. This
search was the first of its type in this final state.
The philosophy behind the method is now being
applied to ATLAS data in the two-lepton final state
where Limosani is now leading the effort with
postdocs and students across a node and a partner
institute of CoEPP.
Limosani has co-authored more than 350
publications, and presented at over 10 international
conferences.

Selected publications
G. Aad et al. “Observation of a new particle in the search for the
Standard Model Higgs boson with the ATLAS detector at the LHC.”
Physics Letters B, 716:1–29, (2012).
T. Aaltonen et al. “Novel Inclusive Search for the Higgs boson in the
four-lepton final state at CDF.” Physical Review D, 86:072012 (2012).
A. Limosani et al. “Measurement of inclusive radiative B-meson decays
with a Photon Energy Threshold of 1.7-GeV.” Physical Review Letters,
103:241801 (2009).
A. Limosani et al. “Measurement of inclusive charmless semileptonic
B-meson decays at the endpoint of the electron momentum spectrum.”
Physics Letters B, 621:1–2, (2005). 28–40.
A. Limosani et al. “An Improved Measurement of mixing induced
CP Violation in the neutral B meson system.” Physical Review D,
66:071102 (2002).
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Associate Professor Martin Sevior
Tel: +61 3 8344 5438
Email: martin.sevior@coepp.org.au
Web: www.findanexpert.unimelb.edu.au/researcher/person1019.html
Blog: http://msevior.livejournal.com

Associate Professor Martin Sevior is an
experimental particle physicist who works on the
Belle and Belle II experiments at the KEK Lab in
Japan. He is interested in the search for physics
beyond the Standard Model, in particular the study
of matter-antimatter asymmetries discovered in
B-meson decays and the search for GeV-scale dark
matter. The Belle experiment completed taking
data in 2010 and Sevior is now heavily involved
the development of the Belle II experiment which
will collect 50 times more data and commence
operations in 2016. Sevior leads the distributed
group of Belle II and is a member of the Belle II
executive board.
He is deeply involved in distributed computing,
particularly grid and cloud computing. Sevior is
project manager for the NeCTAR eResearch Tools
project “High throughput computing for globally
connected Science”. He currently supervises four
postgraduate students working on the Belle and
Belle II experiments.
In 2012, Sevior worked on measurement of the
absolute branching ratio and search for Direct CP
violation in B0→ π0 π0 decays; provided leadership
of the Belle II Distributed Computing group; and
was Project Manager for NeCTAR eResearch Tools
project “High throughput computing for globally
connected Science”.
Sevior has authored more than 500 publications,
and presented at over 30 international conferences.

Selected publications
K. Abe, et al. “Observation of large CP violation in the neutral B meson
system.” Physical Review Letters, 87:091802, (2001).
A. Bondar et al. “Observation of two charged bottomonium-like
resonances in Y(5S) decays.” Physical Review Letters, 108:122001, (2012).
S.K. Choi et al. “Observation of a Narrow Charmonium like State in
Exclusive B ± → K± π+ π- J/ψ Decays” Physical Review Letters, 91:262001–
262006, (2003).
G. Aad, et al. “The ATLAS Experiment at the CERN Large Hadron
Collider.” Journal of Instrumentation, 3: Art. No. S08003 (2008).
S.W. Lin, et al. “Difference in direct charge parity violation between
charged and neutral B meson decays” Nature, 452 (7185):
332-U3 (2008).
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Dr Archil Kobakhidze
Tel: +61 2 9351 5349
Email: archil.kobakhidze@coepp.org.au
Web: http://sydney.edu.au/research/opportunities/supervisors/1472

Dr Archil Kobakhidze leads the theoretical team
at CoEPP’s Sydney node. He completed his PhD
at Tbilisi State University (Georgia), and has held
postdoctoral research positions at the University of
Helsinki (Finland), University of North Carolina at
Chapel Hill (USA) and the University of Melbourne.

Kobakhidze has authored more than 50
publications, and presented at over 20 international
conferences. In 2012 he was awarded an ARC
Future Fellowship, and the University of Sydney’s
International Research Collaboration Award.

Selected publications
A. Kobakhidze, N. Pesor, R.R. Volkas, M. J. White. “Stochastic superspace
phenomenology at the Large Hadron Collider.” Physical Review D,
85:075023 (2012).
A. Kobakhidze. “Infrared limit of Horava’s gravity with the global
Hamiltonian constraint.” Physical Review D, 82:064011 (2010).
R. Foot, A. Kobakhidze, R.R. Volkas. “Electroweak Higgs as a pseudoGoldstone boson of broken scale invariance.” Physics Letters B, 655:3–4,
(2007). 156–161.
X. Calmet and A. Kobakhidze. “Noncommutative general relativity.”
Physical Review D, 72:045010 (2005).
A. Kobakhidze. “Proton stability in TeV scale GUTs.” Physics Letters B,
514:1–2 (2001). 131–138.

PERSONNEL

Dr Kobakhidze’s current research activities
are focused on studies of properties of newly
discovered particles with the aim to uncover
dynamics of the electroweak symmetry breaking
and the origin of mass. He is also interested in
particle physics and cosmological models that
address other mysteries of nature, such as matterantimatter asymmetry in the universe, dark matter
and dark energy.
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Dr Bruce Yabsley
Tel: +61 2 9351 5970		
Email: bruce.yabsley@coepp.org.au
Web: http://www.physics.usyd.edu.au/~bruced

Dr Bruce Yabsley is an experimental particle
physicist and Australian Research Fellow at the
Sydney node. He currently works on quarkonium
states at the ATLAS experiment at CERN. Dr Yabsley
has also had a long involvement with the Belle
experiment at KEK (in Tsukuba, Japan), where he led
the Charm Studies analysis group. He completed his
PhD work in 1999 on NOMAD, a neutrino oscillation
search in the West Area at CERN.
Yabsley’s principal research interest is in “flavor
physics”, particularly the structure of charmed
mesons and hidden-flavor states. He is currently one
of the general editors of “Physics of the B Factories”,
a very ambitious book to be published in 2013 as a
joint project between Belle and the rival B Factory
experiment, BaBar at SLAC.
Yabsley has co-authored more than 400
publications, and presented at many international
conferences, including invited reviews for LeptonPhoton, ICHEP, Heavy Quarks and Leptons, Flavor
Physics and CP Violation, Beauty, and Charm. He
has been awarded an ARC Future Fellowship, to
commence in 2013.

Selected publications
B.D. Yabsley, “Experimental limits on New Physics from charm decay”, in
Lepton and Photon Interactions at High Energies (Lepton-Photon 2003):
Proceedings of the XXI International Symposium; International Journal of
Modern Physics A, 19:949–962, (2004).
A. Poluektov, A. Bondar, B.D. Yabsley et al. “Evidence for direct CP
violation in the decay 𝐵+→𝐷(* )𝐾± , 𝐷→𝐾𝑆0 𝜋+𝜋– and measurement of the
CKM phase 𝜙3 .” Physical Review D, 81:112002, (2010).
–
M. Staric et al. “Evidence for 𝐷� −  𝐷� mixing.” Physical Review Letters,
98:211803, (2007).

S.K. Choi et al, “Bounds on the width, mass difference and other
properties of X(3872) → π+ π– J/ψ decays”. Physical Review D,
84:052004, (2011).
K. Abe et al. “Observation of Large CP Violation in the Neutral B Meson
System.” Physical Review Letters, 87:091802, (2001).
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Early career researchers
Dr Kalliopi Petraki
Email: kallia.petraki@coepp.org.au

Kalliopi Petraki is a theoretical particle
physics researcher working on astroparticle
physics and early universe cosmology with
Nicole Bell and Raymond Volkas.
She finished her undergraduate degree
in 2003 at the Aristotle University of
Thessaloniki and went on to the University
of California in Los Angeles to do her MSc
and PhD and was awarded the Professor
Robert Finkelstein Fellowship.

Kalliopi works on dark matter,
baryogenesis and neutrino physics.
In 2012 Kalliopi presented her work at
a number of major physics conferences
including COSMO (China); PACIFIC
(French Polynesia) and ICHEP (Australia).

“Particle physics research is about
understanding how nature works at
the most fundamental level possible,
and how everything we observe
around us came to exist. Ultimately
particle physics tells us something
about what we are, and about how
our existence is linked to the inner
workings of the universe.”

B. von Harling, K. Petraki and R.R. Volkas. “Affleck-Dine dynamics and the dark sector
of pangenesis.” Journal of Cosmology and Astroparticle Physics, 1205:021 (2012).
K. Petraki, M. Trodden and R.R. Volkas. “Visible and dark matter from a firstorder phase transition in a baryon-symmetric universe.” Journal of Cosmology and
Astroparticle Physics, 1202:044 (2012).
N.F. Bell, K. Petraki, I.M. Shoemaker and R.R. Volkas. “Pangenesis in a BaryonSymmetric Universe: Dark and Visible Matter via the Affleck-Dine Mechanism.”
Physical Review D, 84:123505 (2011).
N.F. Bell, K. Petraki. “Enhanced neutrino signals from dark matter annihilation in
the Sun via metastable mediators.” Journal of Cosmology and Astroparticle Physics,
1104:003 (2011).
I.M. Shoemaker, K. Petraki and A. Kusenko. “Collider signatures of sterile neutrinos in
models with a gauge-singlet Higgs.” Journal of High Energy Physics, 1009:060 (2010).

Dr Tong Li
Email: tong.li@coepp.org.au
Web: physics.monash.edu.au/people/
research/li.html
Tong Li is a theoretical particle
physics researcher working on particle
phenomenology with Csaba Balazs.
He finished his undergraduate degree in
computer science and received a PhD in
theoretical physics from Nankai University.
Tong works on collider phenomenology,
search for new physics at hadron
colliders, Higgs physics, dark matter and
neutrino physics.

“I am drawn to particle physics
research because of the desire
to ask myself what kind of cause
can account for the effects that
science detects.”

PERSONNEL

Selected publications
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Nicholas Rodd
Email: nicholas.rodd@coepp.org.au
Nick is a theoretical particle physics
researcher working on the origin of
neutrino mass under the supervision
of Ray Volkas. His particular focus is on
models that are testable at the LHC.
Nick finished his undergraduate degree
in science and law at the University of
Melbourne, including a one-semester
exchange at UC Berkeley. He recently
completed his Masters in physics and is
now undertaking his PhD.
Nick’s main research area is neutrino
physics. In conjunction with Yi Cai,
Michael Schmidt and Ray Volkas, he
works on an effective operator approach
to the problem of neutrino mass and
how this approach can be used to
generate models with interesting LHC
phenomenology. In addition Nick has
previously worked with Kenji Hamano
and Elisabetta Barberio on testing such
models at the ATLAS detector.
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“Particle physics is the clearest
realisation of the relationship
between beauty and science.
Discoveries are often motivated
by aesthetic principles such
as symmetry or mathematical
elegance, which makes it a very
rewarding field to work in. There
is good reason to believe that the
Higgs is just the first of many new
discoveries we are likely to see in
the coming years.”

Selected publications
The ATLAS Collaboration, “Search for anomalous production of prompt like-sign
lepton pairs at s = 7 TeV with the ATLAS detector.” (accepted by Journal of High
Energy Physics), (2012).
A. Kobakhidze and N. Rodd. “Time-symmetric quantization in spacetimes with event
horizons” (submitted to International Journal of Theoretical Physics), (2012).

Sophie Underwood
Email: sophie.underwood@coepp.org.au

Sophie is a theoretical particle physics
researcher studying Supersymmetric dark
matter with Anthony Thomas and Ross
Young.
She finished her undergraduate degree
in Space Science and Astrophysics at the
University of Adelaide in 2008, received a
first class Honours in Physics in 2009, and
is currently undertaking her PhD.
Sophie’s work looks at Supersymmetric
models that provide a dark matter candidate
in the form of neutralinos, particularly the
next-to-minimal Supersymmetric Standard
Model (NMSSM) and E6-Supersymmetric
Standard Model (E6SSM).
She has been awarded the Norman
and Patricia Polglase Scholarship for
postgraduate students in science,
collaborated with a fellow researcher
(Joel Giedt) at the Rensselaer Polytechnic
Institute in New York, and presented her
research at the CoEPP Lorne Workshop.

“Distilled down to its barest
essence, my reason for being
drawn to particle physics
research is simply a desire
to know more about the world.
Dark matter research in particular
ties closely with my fascination
with outer space, a strong
part of my initial decision to
undertake an undergraduate
astrophysics degree.”
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Dr Takashi Kubota
Email: takashi.kubota@coepp.org.au
Takashi Kubota is an experimental particle
physics researcher working on Higgs particle
study at the LHC, Geneva, with Elisabetta
Barberio.
Takashi finished his undergraduate and
masters degree in physics at Nagoya
University, and earned his PhD at the
University of Tokyo in 2011.

“I am drawn to particle physics
research because I like to be
surrounded by cutting edge
technologies, I like to see or think
about the universe, this field gives
me a chance to work with people
coming from all over the globe.”

Dr Geng-Yuan Jeng
Email: gengyuan.jeng@coepp.org.au

Selected publications
The ATLAS Collaboration, “Observation of a new particle in the search for the Standard
Model Higgs boson with the ATLAS detector at the LHC.” Physics Letters B, 716 (2012) 1-29.
The ATLAS Collaboration, “Search for the Standard Model Higgs boson in the
� → ��→ ���� decay mode with 4.7 fb-1 of ATLAS data at s = 7 TeV”, Physics
Letters B, 716 (2012) 62-81.
The ATLAS Collaboration, “Measurement of the �→ �� and �/γ → �� production
cross-sections in proton-proton collisions at s = 7 TeV with the ATLAS detector”,
Journal of High Energy Physics, 2010:060 (2010).

Recent Outreach
“Elementary Particle ~from radiation to the secret of the universe~”, Hyogo, Japan
(24 March, 2012), supported by Science café Hyogo.

Geng-Yuan Jeng is an experimental
particle physics researcher working on
the Standard Model Higgs boson search
with collaborators at the Universities
of Sydney and Melbourne. He finished
his undergraduate degree in physics
at National Chung Hsing University
(Taichung, Taiwan) and went on to a PhD in
particle physics at University of California,
Riverside (CA, USA).
During his PhD, Geng-Yuan worked at both
CERN and Fermilab. He was awarded the
University Award for Excellent Academic
Performance (NCHU, Taiwan) and the
Dean’s Fellowship from University of
California, Riverside. He has participated in
conference presentations including a poster
on “Search on the Standard Model Higgs
Boson in H-> tau tau Decay Mode with
the ATLAS detector” at Hadron Collider
Physics Symposium 2012, Kyoto, Japan.

In conjunction with the Standard Model
Higgs boson search, Geng-Yuan works on
tau trigger development and data quality
monitoring. Before moving to Sydney
and joining the ATLAS collaboration,
Geng-Yuan had worked on silicon tracker
integration and commissioning and the
top quark pair production cross section
measurement with the CMS collaboration.

“The desire to understand the
fundamental interactions
between elementary particles and
accelerator and detector technology
have drawn me to the wonderland
of experimental particle physics.”

PERSONNEL

In conjunction with Higgs study at the LHC,
Takashi works on trigger studies for the
ATLAS detector. He was awarded the Young
Scientist Award of the Physical Society of
Japan 2012 for his essential contribution to
the ATLAS experiment through his work on
his PhD thesis. His thesis first validated a
theory describing proton-proton collisions. at
unprecedented high centre-of-mass energy.
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Dr Sara Diglio
Email: saradiglio@coepp.org.au
Sara Diglio is an experimental particle
physics researcher working on the ATLAS
experiment with Elisabetta Barberio
and Geoff Taylor. She finished her
undergraduate degree and received her
PhD at the University of Roma Tre.
Sara has conducted research in
elementary particle physics in the ATLAS
collaboration since 2004. Her research
involves theoretical issues, data analysis
and detector studies.
Sara has contributed to the experimental
maintenance and development of the
ATLAS detector by working on the
Monitored Drift Tubes (MDT) chambers
of the Muon Spectrometer and taking
part in the ALFA (Absolute Luminosity
For ATLAS) project. Most recently, she
contributed in the discovery of the Higgslike boson. She is currently the ATLAS
contact person of the LHC Cross Section
“Heavy Higgs and Beyond the Standard
Model (BSM)” Working Group. This is a
new joint effort among experimental and
theory communities whose main goals
are to select theoretical BSM models that
are compatible with the LHC experiments
results and to make recommendations on
how the LHC experiments should handle
the theoretical uncertainties coherently.

“As a curious person I am drawn to particle physics research – I am
always wondering how and why. I became involved through the
2004 summer student program at CERN – this was my first working
experience in an international and multicultural environment, and an
opportunity to conduct independent research under the guidance of
staff scientists. I have been working in particle physics ever since and
loving what I am doing.”

Selected publications
G. Aad et al. “Observation of a New Particle in the Search for the Standard Model
Higgs Boson with the ATLAS Detector at the LHC.” Physics Letters B, 716:1 (2012). 1–29.
S. Dittmaier, et al (eds). “Handbook of LHC Higgs Cross Sections: 2. Differential
Distributions.” Report of the LHC Higgs Cross Section Working Group. CERN. (2012). 275.
�

G. Aad et al. “Search for the Higgs boson in the 𝐻→𝑊𝑊(* )→ℓ+ 𝜈 ℓ− 𝜈 decay channel
in pp collisions at s = 7 TeV with the ATLAS detector.” Physical Review Letters,
108:111802 (2012).
F. Ferro et al. Proceedings of the Workshop Forward Physics at the LHC, 27–29 May 2010,
Elba Island, Italy.
M. Bellomo et al. “W, Z and PDFs measurements with early data in ATLAS and CMS.”
Nuovo Cimento. B123 (2008). 383-399.
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Ian Watson
Email: ian.watson@coepp.org.au
Ian Watson is an experimental particle
physics researcher working on ATLAS
with Kevin Varvell from the University of
Sydney and Allan Clark from Universite
de Geneve.

PERSONNEL

He finished his undergraduate bachelors
degree in science at UNSW and his
bachelors degree with honours at the
University of Sydney and went on to
undertake a PhD cotutelle with the
University of Sydney and the Universite
de Geneve. Ian was awarded the Vice
Chancellor’s Research Scholarship and the
Denison Award. Over the course of his
PhD, he spent a year and a half working at
CERN and with the Universite de Geneve
particle physics department (DPNC). He
has presented at ICHEP2010 in Paris.
Ian works in conjunction with William
H. Bell from Universite de Geneve and
the Top Quark Differential Cross Section
group at ATLAS on studying top pair
production at the ATLAS detector.

“I got involved in particle physics through a summer student research
project with the University of Sydney in between the end of my third
year at UNSW and a year-long stint as a research intern at the
Australian Nuclear Science and Technology Organisation (ANSTO).
From this, I ended up moving to the University of Sydney for my honours
year, working with Dr Bruce Yabsley on the Belle experiment doing
charm meson spectroscopy. When it came time to decide on my PhD,
the natural choice was to move to ATLAS which was just coming online.
On ATLAS, my work is to probe further into our understanding of the
top quark, trying to test our theories to their limit and possibly to their
breaking point to discover new physics beyond the Standard Model.”

research program
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Experimental particle physics
Experimental particle physics research at CoEPP focuses on the mining of data
collected with the CERN Large Hadron Collider (LHC). The dual purpose of this
data analysis is to accurately measure the properties of the Standard Model and
to search for evidence of physics processes that are not explained by this theory.
CoEPP’s research casts a wide net over the broad
physics program of the ATLAS experiment at the
LHC. The groups in CoEPP have involvement in
all aspects of ATLAS physics including detector
performance and calibration, particle reconstruction
simulation and the extraction and systematic
evaluation of physical quantities. These pursuits are
enhanced by the national and global collaborative
nature of the research performed. Analyses probe
a variety of new physics concepts, scrutinizing the
data for evidence of Supersymmetry, potential
new forces, particles and symmetries and dark
matter candidates. These are exciting adjuncts to
the flagship search for the Higgs boson and the
assessment of its properties at the LHC.

ATLAS data plot showing
a signal excess at a mass
of 126.5 GeV. These
results were shown
on 4 July 2012 at a
seminar held jointly
at CERN and via video
link at ICHEP2012, the
International Conference
for High Energy Physics
in Melbourne.

RESEARCH PROGRAM

The eight torodial
magnets can be seen on
the huge ATLAS detector
with the calorimeter
before it is moved
into the middle of the
detector. This calorimeter
measures the energies of
particles produced when
protons collide in the
centre of the detector.
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The Discovery of the
Higgs boson at the Large
Hadron Collider
Almost 50 years after it was first postulated, the
nature and existence of the last remaining Standard
Model particle to be discovered—the Higgs
boson—remained a mystery until this year. 2012
was a pivotal time where both the ATLAS and CMS
experiments claimed evidence of a new particle in
the mass region around 125–126 GeV in their quest
to find the elusive Higgs particle. Experimentalists
at CoEPP played important roles in this discovery.
CoEPP specifically works with the ATLAS
experiment – this produces an incredible amount
of data to analyse. The CoEPP team focused
on two Higgs boson decay modes. The group
analysing the Higgs decay into a pair of oppositely
charged tau leptons is led by Elisabetta Barberio
(Melbourne), and involves considerable analysis
from postdoctoral researchers: Guilherme Nunes
Hanninger (Melbourne), Matteo Volpi (Melbourne),
Geng-Yuan Jeng (Sydney) and from CoEPP
research students. In addition, CoEPP students
and postdoctorates—in particular Sara Diglio
(Melbourne), and Takashi Kubota (Melbourne)—
are looking at the decay of Higgs to a pair of W
bosons. In the measured mass window the decay
mode of the Higgs is one of its most preferred
modes of decay, yielding charged leptons and

Searches for Supersymmetry
All CoEPP experimental groups are searching
ATLAS data for evidence of physics beyond
the Standard Model, including the search for
Supersymmetry. The observed properties of the
Higgs requires physics beyond the Standard Model
to stabilise the Higgs mass.
CoEPP researchers are looking for evidence of
Supersymmetry in two specific areas: direct stop
quark production and searches involving multiple
charged leptons and/or tau leptons. A light stop
quark (the Supersymmetric analogue of the top
quark) is widely regarded as a natural candidate
for first discovery in most Supersymmetry theories.
The decays of this particle would proceed either
through intermediate top or bottom quarks to
result in a stable neutral particle that is a dark
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missing momentum from the resulting W boson
decay. Experts in the reconstruction of the emerging
charged leptons, the team performed energy scale
calibrations of the tau leptons (essential for an
accurate description of their calorimeter energy
deposition), systematic optimization of the sensitive
analysis variables and development of the tracking
algorithms required to correctly reconstruct and
assign the Higgs decay products.
The LHC operated extremely well in 2012, resulting
in a large data set from ATLAS. The discovery of
the Higgs-like particle was made with only the
first 25% of the 2012 data. The remainder was
analysed to better understand its properties and
to determine whether it is consistent with the
Standard Model Higgs boson. Improved results on
the rates of decays into various decay channels and
first measurements of the particle’s spin and parity
have resulted in the name “Higgs-like” graduating
to “Higgs”. Although there is still room for the
particle to be the harbinger of some extension to
the Standard Model, this simplest of outcomes is
looking more and more likely.
Analysis of the complete data set will continue
through 2013-2014 during the foreseen shutdown
of the LHC for maintenance and improvements.
Refinement of the data processing and
measurement analyses will continue, with surprises
still very much possible before returning to
operations. The LHC will be operating at full design
energy and luminosity from 2015.

matter candidate. Direct stop quark analyses,
resulting in dilepton final states, are led by Martin
White (Melbourne) with collaborators from
Cambridge, a CoEPP partner institution. We also
searched for Supersymmetric pair production that
results in an excess of tau leptons. Paul Jackson
(Adelaide) leads these analyses within ATLAS and
is joined by White and Aldo Saavedra (Sydney)
in this search. If one considers other methods of
Supersymmetric particle production final states
rich in many charged leptons can be produced and
Nitesh Soni (Adelaide), along with collaborators in
Melbourne, focuses on this possibility.
2013 will continue to be an exciting year to search
for Supersymmetry, with direct squark, gaugino
and slepton searches, leveraged by advances in
reconstruction and analysis techniques emerging
from CoEPP researchers, shedding further light on the
properties of physics beyond the Standard Model.

A proton collision event
in the ATLAS detector
producing two electrons.
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Standard Model measurements

Various searches for new physics are being
performed by CoEPP researchers. The last major
discovery in particle physics before the Higgs was
the observation of neutrino oscillations in the late
1990s, indicating that neutrinos must have a mass.
We still do not know the mechanism by which
this mass is acquired, nor whether the neutrino is
what is known as a “Dirac” particle or a “Majorana”
particle. This has important implications since,
in the former case, one requires a finely tuned
theory to explain the observed neutrino properties.
In the latter case, approaches to neutrino mass
generation without fine tuning exist, but they
often require the existence of new particles. Kenji
Hamano (Melbourne) leads LHC searches for
particles arising in two different approaches to
neutrino mass generation, in events with two
leptons of the same sign, and events with four
leptons.

An inclusive dilepton analysis (AIDA) has been
performed with clear leadership from CoEPP
research in a team spread across two nodes and a
partner institute. Antonio Limosani (Melbourne),
Andrea Bangert (Sydney) partner investigator Mark
Kruse (Duke University), with contribution from
Aldo Saavedra (Sydney). This analysis, the first of
its type at ATLAS, makes precision simultaneous
measurements of the main processes contributing
to the opposite sign electron and muon final state
using proton on proton collision data taken at an
energy of 7 TeV. The processes include the top
quark pair, W boson pair and Z to tau lepton pair
production cross-sections, which are measured
with precision surpassing, or competitive with,
the dedicated measurements. By mapping the
inclusive phase space of jet multiplicity and missing
transverse energy in regions beyond where standard
model processes are expected to contribute, the
approach also provides a model independent search
for new physics. Future iterations of AIDA will
explicitly exploit this novel feature.

RESEARCH PROGRAM

Exotic new physics searches
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Theoretical particle physics
Theoretical particle physics research at CoEPP concentrates on physics
beyond the Standard Model. The Standard Model, which correctly describes
most experimental results with great precision, is nevertheless known to be
incomplete because of the dark matter problem, non-zero neutrino masses,
the unexplained fact that the universe contains no antimatter, and various
theoretical shortcomings.
CoEPP’s research is about building models of new
physics to address these concerns, and working
out how various theories can be tested at the Large
Hadron Collider (LHC). Ideas for new physics under
investigation include Supersymmetry, models
with extra dimensions of space, theories with
new forces, new particles and new symmetries,
scenarios for dark matter, and frameworks for
solving the cosmological deficit of antimatter that
can at least be partially tested at the LHC.

This is the Standard
Model Lagrangian,
a famous physics
expression.

Identifying dark matter
at the Large Hadron Collider
Led by Nicole Bell this project is based at the
University of Melbourne node. There is compelling
evidence for the existence of dark matter, an exotic
substance which contributes most of the matter
in the universe. While the identity and properties
of dark matter particles are unknown, there is
excellent reason to suspect that dark matter has
a mass which lies at the TeV scale. Moreover,
it would be natural for dark matter to have an
interaction strength with ordinary matter which is
sufficiently large that it can be created at the Large
Hadron Collider. However, identifying dark matter
at a collider is a non-trivial task, because it will
not interact with the detectors at all. Instead, it is
hoped to infer the presence of dark matter particles
created at the LHC by ascertaining that something
is missing. In 2012, Bell and collaborators
investigated a mono-Z process as a potential dark
matter search strategy at the LHC. In this process,
a single Z boson recoils against missing
momentum, attributed to dark matter particles
which escape the detector unseen. If detected,
such a signal would provide key information
about the properties of dark matter. This work

was performed in collaboration with colleagues
at Vanderbilt and Arizona State Universities. The
2013 program will see a joint theory-experiment
collaboration to explore this signal in greater detail,
led by Bell and Barberio.
N.F. Bell, J.B. Dent, A.J. Galea, T.D. Jacques, L.M. Krauss, and T.J.
Weiler. “Searching for Dark Matter at the LHC with a Mono-Z.”
Physical Review D, 86:096011 (2012).

A computer simulation
shows dark matter is
distributed in a clumpy
but organised manner.
In the figure, high
density regions appear
bright whereas dark
regions are nearly, but
not completely, empty.
(Courtesy: IPMU, via
Interactions.org)
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Discovering Supersymmetry
at the Large Hadron Collider
This project is based at Monash University and is
led by Csaba Balazs. The leading theory candidate
beyond the Standard Model is Supersymmetry.
There is compelling theoretical evidence that
Supersymmetry completes the Standard Model.
The recently discovered Higgs-like particle,
for example, requires a mechanism such as
Supersymmetry to stabilise its mass against
quantum fluctuations. Various properties of the
four different fundamental forces, dark matter
and dark energy also support the existence of
Supersymmetry. So far there has been no direct
experimental evidence for Supersymmetry. Based
on data collected at the Large Hadron Collider in
2011 and 2012, Balazs and collaborators assessed
the viability of the simplest supersymmetric theories.

The Large Hadron Collider and
non-minimal Supersymmetry

1.) Supersymmetry requires a very light Higgs
boson and recently a light Higgs-like state with a
mass of 125 GeV has been observed at the Large
Hadron Collider. However even this is heavier than
can be naturally accommodated in the minimal
version of Supersymmetry. It is essential to
construct and understand the phenomenological
implications of non-minimal Supersymmetry
that can increase the Higgs mass. Athron and
collaborators studied a highly motivated non-
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Applying a sophisticated statistical analysis they
calculated how the Large Hadron Collider changed
the odds that these theories exist in nature. Their
work also allowed the assessment of the future
discovery potential of the simplest supersymmetric
theories at the Large Hadron Collider. This work
was performed in collaboration with colleagues
at the University of Edinburgh and the University
of Melbourne. In 2013 the Monash theory group
plans to explore other supersymmetric models and
continue to collaborate with Melbourne and other
CERN experimentalists.

“The leading theory candidate beyond the Standard
Model is Supersymmetry. There is compelling
theoretical evidence that Supersymmetry completes
the Standard Model.”

minimal model, in particular showing the regions
of parameter space consistent with the observed
Higgs. Their work has important implications for
the viability of the model and the kind of signatures
that could be seen at the Large Hadron Collider.
2.) To date, most searches have focused on socalled R-parity conserving scenarios where the
lightest supersymmetric particle is stable and blind
to the electromagnetic and strong interactions.
It is however, possible that Supersymmetry
does not manifest itself in this way, and thus it
is important to examine the distinctive collider
signals which arise when R-parity is violated. By
using the latest searches from the Large Hadron
Collider experiments, Kim and collaborators
are placing limits on the underlying parameters
of such scenarios. In 2013 the group plans to
explore more non-minimal Supersymmetry
models, play a leading role in developing state of
the art tools which aid the investigation of nonminimal Supersymmetry, and continue existing
collaborations both internationally and with other
CoEPP institutions.
P. Athron, S.F. King, D.J. Miller, S. Moretti and R. Nevzorov.
“Constrained Exceptional Supersymmetric Standard Model with a
Higgs Near 125 GeV.” Physical Review D, 86:095003 (2012).
P. Athron, D. Stockinger and A.Voigt. “Threshold Corrections in the
Exceptional Supersymmetric Standard Model.” Physical Review D,
86:095012 (2012).
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Based at the University of Adelaide, this project
area is jointly led by Peter Athron and Jong
Soo Kim. Other Adelaide participants include
Lewis Tunstall and Tony Williams, along with
collaborators from the University of Bonn, the
University of Southampton, the University of
Glasgow, and the Technische Universitaet Dresden.
As the remaining spacetime symmetry left to be
discovered in nature, Supersymmetry provides a
mature, well-motivated, and versatile framework
to study physics beyond the Standard Model.
One of the main objectives of the Large Hadron
Collider is to search for new particles arising from
supersymmetric models. The group is pursuing two
lines of research in this regard.

CoEPP – ARC Centre of Excellence
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Research computing
The CoEPP Research Computing (RC) team manages the computer systems that
provide CoEPP researchers with the capability to analyse the petabytes of data
produced annually by the ATLAS experiment.
The largest of these systems is the Australian
Tier 2 computing cluster which forms part of the
globally distributed computer network known
as the Worldwide LHC Computer Grid (WLCG).
Australian Tier 2 provided around 2.4 per cent
of ATLAS’s computational requirements and 1.4
per cent of its storage needs. The RC team also
contributes to the development of the software
and tools which underpin the WLCG and other
distributed computing models through a project
specifically focusing on the interoperability
between computing grids and computing clouds.

Grid Computing
The Research Computing team facilitated two
major Australian Tier 2 WLCG site hardware
upgrades during 2012; expanding its compute
capability by 60 per cent and its storage capacity
by 40 per cent. All equipment from the old power
limited machine room was physically migrated to
the new high capacity research data hall.
The Australian Tier 2 site underwent two
major software component upgrades; a complete
refresh of grid middleware software from the
gLite3.2 distribution to the latest European
Middleware Infrastructure (EMI) 2.0 distribution;
and a change in the technology paradigm used
to manage and deploy all servers and services,
moving from a descriptive model to a more agile
declarative model.
Throughout 2012 the RC team delivered the grid
resources of the Australian Tier 2 site at a monthly
average reliability and availability rating of 96
per cent despite undertaking the major system
upgrades mentioned above.

CoEPP computing resources
and infrastructure
2012 saw major improvements to the core
infrastructure for managing CoEPP computing
resources. This included installation of a new highly
available virtualization server farm and a fault
tolerant shared storage service that provides the
platform for most of the key infrastructure services
needed to maintain and deploy both the Tier 2 grid
site and local computing clusters.

Another important achievement in 2012 was
migrating 30TB of relatively slow NFS storage from
the out of warranty VeRSI arrays onto 60TB of newer,
faster CoEPP-owned NFS storage. This dedicated
storage expands the capacity and performance for
CoEPP researchers doing their final analysis and
computations on locally significant data.

National research and
innovation priorities
The Cloud Project is a CoEPP initiative aligned
to the National Research Priorities Program. It
highlights innovation in the use of novel research
infrastructure and exemplifies Smart Information
Use and Frontier Technologies (ICT) in the key
computation support which CoEPP provides to
the international ATLAS collaboration.
The Cloud Project aims at harnessing new
developments in computing support for other
international high energy physics projects such
as Belle II and LIGO.

Queensberry Street
Data Hall 2 where
the Australian ATLAS
computing nodes are
located. (Image by
Will Belcher)
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Cloud Project

Research Computing in 2013

CoEPP was successful in winning a $718K grant
from the Australian Government’s National
eResearch Collaboration Tools and Resources
(NeCTAR) project to build Tier 2 and Tier 3
facilities within their Research Cloud and to make
use of the Research Data Storage Infrastructure
(RDSI). Both NeCTAR and RDSI are federally
funded Super Science initiatives that aim to bolster
the Australian Research Infrastructure by providing
large compute and storage services to meet
Australian researchers’ ongoing requirements.

By the end of 2013 CoEPP researchers will have
easier and more consistent access to a much
larger set of local, national and international
computing resources than ever before. This will
allow both theoretical and experimental physicists
to concentrate on research challenges in particle
physics with the confidence that they have the
maximum computing resources at their disposal.

The CoEPP Cloud Project team has built a prototype
Tier 3 facility in the NeCTAR Research Cloud
consisting of 120 single CPU cores and two 16-core
interactive compute nodes. These have been used
by CoEPP researchers for physics studies.
The project team has also successfully integrated
over 120 cores from the NeCTAR Research Cloud into
Australia’s contribution to the WLCG and run MonteCarlo production jobs for the ATLAS experiment. This
initial computational contribution to the Australian
pledge for the ATLAS experiment shows great
promise for meeting future obligations from shared
facilities such as the NeCTAR Research Cloud.
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2013 will see an emphasis placed on uniting CoEPP
computing resources across all nodes. Access to
storage and compute facilities will be independent
of resource location, ensuring the most effective
use of CoEPP. The CoEPP Cloud Project will provide
researchers with access to national resources
including sizeable allocations from the NeCTAR
Research Cloud and the RDSI projects.
Continued contributions to development and
testing of grid middleware will lead to a more
stable and better performing grid service. Work
for 2013 includes the development of an improved
distributed data
management (DDM)
model and testing of
enhancements to the
disk pool manager
storage broker.

Image below—
From left to right:
James Khan, Lucien
Boland, Joanna Huang
and Sean Crosby.

Joanna Huang
Team Leader, eResearch Developer
Ross Wilson
eResearch Developer
Shunde Zhang
eResearch Developer
James Khan
eResearch Developer

Research Computing staff
Lucien Boland
Research Computing Manager
Sean Crosby
Research Computing System Administrator
and Developer
Sachin Wasnik
Research Computing Scientic Officer
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CoEPP Cloud Project staff
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Events and outreach
CoEPP launched into 2012 with an array of local and national outreach projects
that targeted general public, high-school students and future scientists.
It introduced its flagship project Collision which
was a website, competition, exhibition and printed
publication aimed at engaging 15–25 year-olds
with the concepts of particle physics. The project
was launched during National Science Week at
Scienceworks. National and international entries
were received. The winner—Tyson Jones—was
a high school student who adapted an ATLAS
collision image into a fun and lively piece of
artwork. All entries included in the publication were
of an immensely high standard, and entries were
received from science buffs and artists alike.
During the year CoEPP partnered with ATLAS
and Scienceworks to develop a particle physics
exhibition that included the building of a to-scale
model of the ATLAS detector. The exhibition was
housed in the Planetarium foyer and was held
during the July school holidays.

Public lectures were immensely popular and
speakers came from all over the world. One
highlight was the talk from ATLAS spokesperson
Fabiola Gianotti who spoke to a packed auditorium
about high energy physics and the ATLAS
experiment.
High school students featured heavily in the
outreach program through talks, experiments
and involvement with the ICHEP2012 conference.
One of the most exciting events undertaken was
the physics masterclass held at the Australian
Synchrotron in partnership with Australian
Collaboration for Accelerator Science. In the
masterclass students worked with Dr Martin White
(ATLAS experiment), Dr David Barney (CMS
experiment) and utilised real data from CERN.

“Discovery of
The Higgs Boson”
by Tyson Jones.
Winner of the best
image category for
the Collision project.

Many thanks go to the numerous individuals
who helped make all the projects an astounding
success; and to all the project partners involved:
—— ATLAS experiment

—— Blue Vapours Creative Studios
—— COSMOS Magazine
—— Express Media
—— Scienceworks

PERFORMANCE

—— Australian Synchrotron
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01. Entry by Nicola
Jing for the Collision
project, titled “In the
cloud chamber (we find
beautiful secrets)”
02. Members of ASD
Aid (International LEGO
Therapy Advocacy for
Autistic Kids) build the
to-scale ATLAS LEGO
model.

06

03. Dr Steven Goldfarb
(ATLAS experiment)
speaks to high-school
teachers at the ACASCERN 2012 Teachers
Workshop.
04. The completed
ATLAS model
(designed by Dr Sascha
Mehlhase) on display at
Scienceworks Museum.
05. Dr David Barney
(CMS experiment)
teaches high-school
students at the physics
masterclass, held at the
Australian Synchrotron.

07

08

06. Audience at the
public lecture “An evening
with the world’s leaders
in high energy physics”.
07. CERN DirectorGeneral Professor
Rolf Heuer presents
certificates to the physics
masterclass attendees.

09. Fabiola Gianotti
(ATLAS spokesperson)
with students from
Westbourne Grammar.

09

PERFORMANCE

08. Panel of speakers at
the public lecture “An
evening with the world’s
leaders in high energy
physics”, from left to
right: Albert De Roeck
(CMS), Steven Goldfarb
(ATLAS), Raman Sudrum
(University of Maryland)
and Young-Kee Kim
(Fermilab).
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Media report
CoEPP featured heavily in the media in 2012, particularly in the lead-up to and
during the International Conference in High-Energy Physics (ICHEP2012). Prior to
the conference, ‘tantalizing hints’ of the Higgs boson had been reported. CoEPP
chief investigators were called upon to comment on the likelihood of a discovery.
News of the discovery of the Higgs boson dominated
the news cycle for a full day. Every Australian TV
network sent crews to the Convention Centre, and
the story featured on all channels that evening, with
follow-up stories still being filmed late into the night.
CoEPP researchers appeared in front page stories
in The Australian, Melbourne’s The Age and
the Sydney Morning Herald, and in prominent
multimedia features on the Fairfax and News Ltd
networks of websites. Sydney node director Kevin
Varvell and Melbourne post doc Martin White
wrote opinion pieces for The Australian and online
news site The Conversation.
Leaders from CoEPP and CERN popped up in
every major national program on ABC radio and
TV for more than 24 hours, including: ABC News
Breakfast, 7:30 and Lateline on TV; and AM, PM,
The World Today, Breakfast and Drive. Researchers
from each of the nodes spoke with ABC local radio
and the major commercial news radio programs in
Sydney, Melbourne, Brisbane, Adelaide and Perth.
Columnists wrote about the Higgs, cartoonists
cracked jokes and the Higgs boson, for better or
worse, featured in the letters pages of all the major
metro papers through the weekend – that’s four or
five days – with people congratulating, lamenting or
misunderstanding the finders of the ‘God particle’.
It was not only the Higgs that saw particle physics
and CoEPP research hit the headlines. Throughout
the year there was media interest on neutrino mass
and dark matter, making it a spectacular year for
particle physics.
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PUBLICATIONS
Refereed journal articles
K. Auchettl, C. Balazs. “Extracting the size of the
cosmic electron-positron anomaly.” Astrophysical
Journal, 749:2 (2012).
J.Barnard, B.Farmer, T. Gherghetta and M. White.
“Natural Gauge Mediation with a Bino NLSP at the
LHC.’’ Physical Review Letters, 109:241801 (2012).
J.Beringer et al. “Review of Particle Physics.’’
Physical Review D, 86: 010001 (2012).
N.F. Bell, J.B. Dent, A.J. Galea, T.D. Jacques, L.M.
Krauss, and T.J.Weiler. “Searching for Dark Matter
at the LHC with a Mono-Z.” Physical Review D,
86:096011 (2012).
N.F. Bell, A. Brennan, and T.D. Jacques.”Neutrino
signals from electroweak bremsstrahlung in solar
WIMP annihilation.” Journal of Cosmology and
Astroparticle Physics, 1210:045 (2012).
B.D. Callen and R.R. Volkas. “Large lepton mixing angles
from a 4+1-dimensional SU(5) x A4 domain-wall
braneworld model.” Physical Review D, 86:056007 (2012).
A. Casey, H.H. Matevosyan and A.W. Thomas.
“Calculating dihadron fragmentation functions
in the Nambu-Jona-Lasinio-jet model.” Physical
Review D, 85:114049 (2012).
J.D. Clarke, R. Foot, and R.R. Volkas. “Quark-lepton
symmetric model at the LHC.” Physical Review D,
85:074012 (2012).
I.C. Cloet et al. “Charge symmetry breaking in spindependent parton distributions and the Bjorken
sum rule.” Physics Letters B, 714:1 (2012). 97–102.
N.Craig, S.Dimopoulos and T.Gherghetta. “Split Families
Unified.” Journal of High Energy Physics, 1204:116 (2012).
P. Cox and T. Gherghetta. “Radion Dynamics and
Phenomenology in the Linear Dilaton Model.’’
Journal of High Energy Physics, 1205:149 (2012).
R. Foot. “Diurnal modulation due to self-interacting mirror
and hidden sector dark matter.” Journal of Cosmology and
Astroparticle Physics, 1204: 014 (2012).
R. Foot. “Mirror dark matter cosmology - predictions
for Neff [CMB] and Neff [BBN].” Physics Letters B, 711:
238 (2012).

R. Foot. “Mirror dark matter interpretations of the
DAMA, CoGeNT and CRESST-II data.” Physical Review
D, 86: 023524 (2012).
B. von Harling, K. Petraki, and R.R. Volkas. “AffleckDine dynamics and the dark sector of pangenesis.”
Journal of Cosmology and Astroparticle Physics, 1205:021
(2012).
A. Kobakhidze, N. Pesor, R.R. Volkas, and M.J. White.
“Stochastic superspace phenomenology at the Large
Hadron Collider.” Physical Review D, 85:075023 (2012).
S. Kraml et al. “Searches for New Physics: Les
Houches Recommendations for the Presentation
of LHC Results ‘New Physics’ working group for the
‘Physics at TeV Colliders’ workshop.” European Physical
Journal C, 72:1976 (2012).
H.H. Matevosyan, W. Bentz, I.C. Cloet and A.W.
Thomas. “Transverse Momentum Dependent
Fragmentation and Quark Distribution Functions
from the NJL-jet Model.” Physical Review D, 85:014021
(2012).
H. Matevosyan, A.W. Thomas and W. Bentz. “Collins
fragmentation function within the NJL-jet model.”
Physical Review D, 86:034025 (2012).
G.A. Miller, A.W. Thomas, J.D. Carroll and J. Rafelski
“What’s New with the Neutron and Proton.” Few-Body
Systems, 52:3–4 (2012). 357–366.
K. Petraki, M. Trodden, and R.R. Volkas. “Visible and
dark matter from a first-order phase transition in a
baryon-symmetric universe.” Journal of Cosmology and
Astroparticle Physics, 1202:044 (2012).
A.W. Thomas, P.E. Shannahan and R.D. Young.
“Strangeness in the nucleon: what have we learned?”
IL Nuovo Cimento, 2012:4 (2012). 3–10.
R. Shyam, K. Tsushima and A.W. Thomas. “Production
of cascade hypernuclei via the (K–,K+) reaction within
a quark-meson coupling model.” Nuclear Physics A, 881
(2012). 255–268.
S. Underwood, J. Geidt, A.W. Thomas and R. Young.
“Neutralino-hadron scattering in the next-to-minimal
supersymmetric standard model.” Physical Review D,
86:035009 (2012).
K.P. Wootton, M.J. Boland, R. Dowd, Y.-R.E. Tan,
B.C.C. Cowie, Y. Papaphilippou, G.N. Taylor and R.P.
Rassool. “Observation of Picometer Vertical Emittance
with a Vertical Undulator”. Physical Review Letters,
109:194801 (2012).
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ATLAS collaboration
(CERN, Switzerland)
ATLAS Collaboration. “Multi-channel search for
squarks and gluinos in √s = 7 TeV pp collisions with
the ATLAS detector.” Preprint, (2012).
ATLAS Collaboration. “A search for prompt leptonjets in pp collisions at √s = 7 TeV pp with the
ATLAS detector.” Preprint, (2012).
ATLAS Collaboration. “Search for charged Higgs
bosons through the violation of lepton universality
in events using pp collision data at √s = 7 TeV
with the ATLAS experiment.” Preprint, (2012).
ATLAS Collaboration. “Observation of associated
near-side and away-side long-range pseudorapidity
correlations in ��� = 5 TeV proton-lead collisions
at the LHC with the ATLAS detector.” Preprint,
(2012).

ATLAS Collaboration. “Measurement of Upsilon
production in 7 TeV pp collisions at ATLAS.”
Physical Review D, in press. (2012).
ATLAS Collaboration. “Measurement of the
production cross section in the tau+jets channel
using the ATLAS detector.” European Physical
Journal C, in press. (2012).
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ATLAS Collaboration. “Search for new phenomena
in events with three charged leptons at a centerof-mass energy of 7 TeV with the ATLAS detector.”
Physical Review D, in press. (2012).
ATLAS Collaboration. “Measurement of ZZ
production in pp collisions at s = 7 TeV and limits
on anomalous ZZZ and ZZ� couplings with the
ATLAS detector.” Journal of High Energy Physics,
in press. (2012).
ATLAS Collaboration. “Search for resonances
decaying into top-quark pairs using fully hadronic
decays in pp collisions with ATLAS at s = 7 TeV.”
Journal of High Energy Physics, in press. (2012).
ATLAS Collaboration. “Measurement of isolatedphoton pair production in pp collisions at s =
7 TeV with the ATLAS detector.” Journal of High
Energy Physics, in press. (2012).
ATLAS Collaboration. “Searches for heavy longlived sleptons and R-Hadrons with the ATLAS
detector in pp collisions at s = 7 TeV.” Physics
Letters B, in press. (2012).
ATLAS Collaboration. “Search for contact
interactions and large extra dimensions in dilepton
events from pp collisions at s = 7 TeV with the
ATLAS detector.” Physical Review D, in press. (2012).
ATLAS Collaboration. “Search for supersymmetry
in events with photons, bottom quarks, and missing
transverse momentum in proton-proton collisions
at a centre-of-mass energy of 7 TeV with the
ATLAS detector.” Physics Letters B, in press. (2012).

PERFORMANCE

ATLAS Collaboration. “Search for a heavy narrow
resonance decaying to ��, �� or �� with the ATLAS
detector in √s = 7 TeV pp collisions at the LHC.”
Physics Letters B, in press. (2012).
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ATLAS Collaboration. “Search for Extra Dimensions
in diphoton events using proton-proton collisions
recorded at s = 7 TeV with the ATLAS detector at
the LHC.” Physics Letters B, in press. (2012).

ATLAS Collaboration. “Search for anomalous
production of prompt like-sign lepton pairs at
s = 7 TeV with the ATLAS detector.” Journal of High
Energy Physics, in press. (2012).

ATLAS Collaboration. “Search for long-lived, heavy
particles in final states with a muon and multi-track
displaced vertex in proton-proton collisions at s =
7 TeV with the ATLAS detector.” Physics Letters B,
in press. (2012).

ATLAS Collaboration. “Search for dark matter
candidates and large extra dimensions in events
with a jet and missing transverse momentum with
the ATLAS detector.” Journal of High Energy Physics,
in press. (2012).

ATLAS Collaboration. “A search for high-mass
resonances decaying to tau+tau- in pp collisions
at s = 7 TeV with the ATLAS detector.” Physics
Letters B, in press. (2012).

ATLAS Collaboration. “Search for R-parity-violating
supersymmetry in events with four or more
leptons in s = 7 TeV pp collisions with the ATLAS
detector.” Journal of High Energy Physics, in press.
(2012).

ATLAS Collaboration. “Measurement of Z boson
Production in Pb+Pb Collisions at ��� = 2.76 TeV
with the ATLAS Detector.” Physical Review Letters,
in press. (2012).
ATLAS Collaboration. “Jet energy resolution in
proton-proton collisions at s = 7 TeV recorded in
2010 with the ATLAS detector.” European Physical
Journal C, in press. (2012).
ATLAS Collaboration. “Measurement of angular
correlations in Drell-Yan lepton pairs to probe �/� *
boson transverse momentum at s = 7 TeV with the
ATLAS detector.” Physics Letters B, in press. (2012).
ATLAS Collaboration. “Search for the neutral Higgs
bosons of the Minimal Supersymmetric Standard
Model in pp collisions at s = 7 TeV with the ATLAS
detector.” Journal of High Energy Physics, in press.
(2012).
ATLAS Collaboration. “Search for pair production
of heavy top-like quarks decaying to a high - ��
W boson and a b quark in the lepton plus jets
final state at s = 7 TeV with the ATLAS detector.”
Physics Letters B, in press. (2012).
ATLAS Collaboration. “Search for doubly-charged
Higgs bosons in like-sign dilepton final states at
s = 7 TeV with the ATLAS detector.” European
Physical Journal C, in press. (2012).
ATLAS Collaboration. “Search for pair-produced
massive coloured scalars in four-jet final states
with the ATLAS detector in proton-proton collisions
at s = 7 TeV.” European Physical Journal C, in press.
(2012).
ATLAS Collaboration. “Search for pair production
of massive particles decaying into three quarks
with the ATLAS detector in s = 7 TeV pp collisions
at the LHC.” Journal of High Energy Physics, in press.
(2012).

ATLAS Collaboration. “Measurement of �+ �–
production in pp collisions at s = 7 TeV with the
ATLAS detector and limits on anomalous WWZ and
WW� couplings.” Physical Review D, in press. (2012).
ATLAS Collaboration. “Search for direct chargino
production in anomaly-mediated supersymmetry
breaking models based on a disappearing-track
signature in pp collisions at s = 7 TeV with the
ATLAS detector.” Journal of High Energy Physics, in
press. (2012).

ATLAS Collaboration. “ATLAS search for new
phenomena in dijet mass and angular distributions
using pp collisions at s = 7 TeV.” Journal of High
Energy Physics, in press. (2012).
ATLAS Collaboration. “Search for Supersymmetry
in Events with Large Missing Transverse
Momentum, Jets, and at Least One Tau Lepton in
7 TeV Proton-Proton Collision Data with the ATLAS
Detector.” European Physical Journal C, 72:2215
(2012).
ATLAS Collaboration. “Search for resonant top
quark plus jet production in +jets events with
the ATLAS detector in pp collisions at s = 7 TeV.”
Physical Review D, 86:091103 (2012).
ATLAS Collaboration. “Search for dark matter
candidates and large extra dimensions in events
with a photon and missing transverse momentum
in pp collision data at s = 7 TeV with the ATLAS
detector.” Physical Review Letters, in press. (2012).
ATLAS Collaboration. “ATLAS search for a heavy
gauge boson decaying to a charged lepton and a
neutrino in pp collisions at s = 7 TeV.” European
Physical Journal C, in press. (2012).
ATLAS Collaboration. “Search for a heavy topquark partner in final states with two leptons with
the ATLAS detector at the LHC.” Journal of High
Energy Physics, 11:094 (2012).
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ATLAS Collaboration. “Search for high-mass
resonances decaying to dilepton final states in pp
collisions at a center-of-mass energy of 7 TeV with
the ATLAS detector.” Journal of High Energy Physics,
in press. (2012).
ATLAS Collaboration. “Search for light top squark
pair production in final states with leptons and
b-jets with the ATLAS detector in s = 7 TeV
proton-proton collisions.” Physics Letters B, in press.
(2012).
ATLAS Collaboration. “Search for diphoton events
with large missing transverse momentum in
7 TeV proton-proton collision data with the ATLAS
detector.” Physics Letters B, 718 (2012). 411–430.
ATLAS Collaboration. “Measurements of the
pseudorapidity dependence of the total transverse
energy in proton-proton collisions at s = 7 TeV
with ATLAS.” Journal of High Energy Physics,
1211:033 (2012).
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ATLAS Collaboration. “Search for displaced muonic
lepton jets from light Higgs boson decay in protonproton collisions at s = 7 TeV with the ATLAS
detector.” Physics Letters B, in press. (2012).
ATLAS Collaboration. “Measurement of the jet
radius and transverse momentum dependence of
inclusive jet suppression in lead-lead collisions at
��� = 2.76 TeV with the ATLAS detector.” Physics
Letters B, in press. (2012).

ATLAS Collaboration. “Search for a supersymmetric
partner to the top quark in final states with jets
and missing transverse momentum at s = 7 TeV
with the ATLAS detector.” Physical Review Letters,
109:211802 (2012).
ATLAS Collaboration. “Measurement of �±�
production in proton-proton collisions at s = 7 TeV
with the ATLAS detector.” European Physical
Journal C, 72:2173 (2012).

ATLAS Collaboration. “Measurement of the flavour
composition of dijet events in pp collisions at
s = 7 TeV with the ATLAS detector.” European
Physical Journal C, in press. (2012).

ATLAS Collaboration. “Search for squarks and
gluinos with the ATLAS detector in final states
with jets and missing transverse momentum using
4.7 fb-1 of s = 7 TeV proton-proton collision data.”
Physical Review D, in press. (2012).

ATLAS Collaboration. “Further search for
supersymmetry at s = 7 TeV in final states with
jets, missing transverse momentum and isolated
leptons with the ATLAS detector.” Physical Review D,
86:092002 (2012).

ATLAS Collaboration. “Time-dependent angular
analysis of the decay � �/ �� and extraction of
��� and the CP-violating weak phase �� by ATLAS.”
Journal of High Energy Physics, in press. (2012).

ATLAS Collaboration. “Search for light scalar
top-quark pair production in final states with two
leptons with the ATLAS detector in s = 7 TeV
proton-proton collisions.” European Physical
Journal C, 72:2237 (2012)
ATLAS Collaboration. “Search for direct production
of charginos and neutralinos in events with three
leptons and missing transverse momentum in
s = 7 TeV pp collisions with the ATLAS detector.”
Physics Letters B, in press. (2012).

ATLAS Collaboration. “Underlying event
characteristics and their dependence on jet size
of charged-particle jet events in pp collisions at
s = 7 TeV with the ATLAS detector.” Physical
Review D, 86:072004 (2012).
ATLAS Collaboration. “Observation of a new
particle in the search for the Standard Model Higgs
boson with the ATLAS detector at the LHC.” Physics
Letters B, 716:1 (2012). 1–29.
ATLAS Collaboration. “Measurement of chargedparticle event shape variables in s = 7 TeV protonproton interactions with the ATLAS detector.
ATLAS Collaboration. “Search for magnetic
monopoles in s = 7 TeV pp collisions with the ATLAS
detector.” Physical Review Letters, in press. (2012).

ATLAS Collaboration. “Search for new phenomena
in the �� � ���’�’ final state in pp collisions at
s = 7 TeV with the ATLAS detector.” Physics Letters
B, in press. (2012).

ATLAS Collaboration. “Measurements of top quark
pair relative differential cross-sections with ATLAS
in pp collisions at s = 7 TeV.” European Physical
Journal C, in press. (2012).

ATLAS Collaboration. “Search for direct top squark
pair production in final states with one isolated
lepton, jets, and missing transverse momentum
in s = 7 TeV pp collisions using 4.7 fb-1 of ATLAS
data.” Physical Review Letters, 109:211803 (2012).

ATLAS Collaboration. “Search for top and bottom
squarks from gluino pair production in final states
with missing transverse energy and at least three
b-jets with the ATLAS detector.” European Physical
Journal C, 72:2174 (2012).
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ATLAS Collaboration. “Search for direct slepton and
gaugino production in final states with two leptons
and missing transverse momentum with the ATLAS
detector in pp collisions at s = 7 TeV.” Physics
Letters B, in press. (2012).
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ATLAS Collaboration. “A search for resonances in
lepton+jets events with highly boosted top quarks
collected in pp collisions at s = 7 TeV with the
ATLAS detector.” Journal of High Energy Physics,
09:041 (2012).

ATLAS Collaboration. “Measurement of the
b-hadron production cross section using decays
to �*+� –� final states in pp collisions at s = 7 TeV
with the ATLAS detector.” Nuclear Physics B, 864:3
(2012). 341–381.

ATLAS Collaboration. “Measurement of the
lifetime and mass in the ATLAS experiment.”
Physical Review D, in press. (2012).

ATLAS Collaboration. “Search for a Standard Model
Higgs boson in the mass range 200–600 �eV in
the ������+�– decay channel with the ATLAS
detector.” Physics Letters B, 717 (2012). 70–88.

ATLAS Collaboration. “Combined search for the
Standard Model Higgs boson in pp collisions at
s = 7 TeV with the ATLAS detector.” Physical
Review D, 86:032003 (2012).
ATLAS Collaboration. “Search for the Standard
Model Higgs boson produced in association with a
vector boson and decaying to a b-quark pair with
the ATLAS detector.” Physics Letters B, 718:2 (2012).
369–390.
ATLAS Collaboration. “Search for the Standard
Model Higgs boson in the � � �+ �– – decay mode
in s = 7 TeV pp collisions with ATLAS.” Journal of
High Energy Physics, 09:070 (2012).
ATLAS Collaboration. “Search for the Higgs boson
in the ��������� decay channel at s = 7 TeV
with the ATLAS detector.” Physics Letters B, 718:2
(2012). 391–410.
ATLAS Collaboration. “ATLAS measurements of the
properties of jets for boosted particle searches.”
Physical Review D, 86:072006 (2012).

ATLAS Collaboration. “Measurement of event
shapes at large momentum transfer with the
ATLAS detector in pp collisions at s = 7 TeV.”
European Physical Journal C, 72:2211 (2012).
ATLAS Collaboration. “Hunt for new phenomena
using large jet multiplicities and missing transverse
momentum with ATLAS in 4.7 fb-1 of s = 7 TeV
proton-proton collisions.” Journal of High Energy
Physics, 07:167 (2012).
ATLAS Collaboration. “Search for the Standard
Model Higgs boson in the �����(* )����� decay
mode with 4.7 fb-1 of ATLAS data at s = 7 TeV.”
Physics Letters B, 716 (2012). 62–81.
ATLAS Collaboration. “A search for flavour
changing neutral currents in top-quark decays in
pp collision data collected with the ATLAS detector
at s = 7 TeV.” Journal of High Energy Physics,
09:139 (2012).
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ATLAS Collaboration. “Search for a Standard Model
Higgs boson in the ������+�– �� decay channel
using 4.7 fb-1 of s = 7 TeV data with the ATLAS
detector.” Physics Letters B, 717 (2012). 29–48.

ATLAS Collaboration. “Searches for TeV-scale
Gravity Signatures in Final States with Leptons
and Jets with the ATLAS Detector at s = 7 TeV.”
Physics Letters B, 716 (2012). 122–141.

ATLAS Collaboration. “Evidence for the associated
production of a W boson and a top quark in
ATLAS at s = 7 TeV.” Physics Letters B, 716 (2012).
142–159.

ATLAS Collaboration. “Search for supersymmetry
with jets, missing transverse momentum and
at least one hadronically decaying tau lepton in
proton-proton collisions at s = 7 TeV with the
ATLAS detector.” Physics Letters B, 714 (2012).
197–214.

ATLAS Collaboration. “A search for resonances
with the ATLAS detector in 2.05 fb-1 of protonproton collisions at s = 7 TeV.” European Physical
Journal C, 72:2083 (2012).
ATLAS Collaboration. “Search for tb resonances
in proton-proton collisions at s = 7 TeV with
the ATLAS detector.” Physical Review Letters,
109:081801 (2012).
ATLAS Collaboration. “Measurement of the
t-channel single top-quark production cross section
in pp collisions at s = 7 TeV with the ATLAS
detector.” Physics Letters B, 717 (2012). 330–350.
ATLAS Collaboration. “Measurement of �� and ��
production cross sections in pp collisions at s = 7
TeV and limits on anomalous triple gauge couplings
with the ATLAS detector.” Physics Letters B, 717
(2012). 49–69.
ATLAS Collaboration. “Measurement of the �
boson polarization in top quark decays with the
ATLAS detector.” Journal of High Energy Physics,
06:088 (2012).
ATLAS Collaboration. “Measurement of the top
quark pair cross section with ATLAS in pp collisions
at s = 7 TeV using final states with an electron or a
muon and a hadronically decaying � lepton.” Physics
Letters B, 717 (2012). 89–108.
ATLAS Collaboration. “Search for lepton flavour
violation in the e� continuum with the ATLAS
detector in s = 7 TeV pp collisions at the LHC.”
European Physical Journal C, 72:2040 (2012).

ATLAS Collaboration. “Measurement of �
polarization in �� �� decays with the ATLAS
detector in pp collisions at s = 7 TeV.” European
Physical Journal C, 72:2062 (2012)
ATLAS Collaboration. “Search for supersymmetry
in events with three leptons and missing transverse
momentum in s = 7 TeV pp collisions with the ATLAS
detector.” Physical Review Letters, 108:261804 (2012).

ATLAS Collaboration. “Search for charged Higgs
bosons decaying via �± ��� in events using
pp collision data at s = 7 TeV with the ATLAS
detector.” Journal of High Energy Physics, 06:039
(2012).
ATLAS Collaboration. “Search for resonant ��
production in the ������’� channel in s = 7 TeV
pp collisions with the ATLAS detector.” Physical
Review D, 85:112012 (2012).
ATLAS Collaboration. “Search for Pair Production
of a New �’ Quark that Decays into a � Boson and
a Bottom Quark with the ATLAS Detector.” Physical
Review Letters, 109:071801 (2012).
ATLAS Collaboration. “Search for the decay �
�+�– with the ATLAS detector.” Physics Letters B, 713
(2012). 387–407.
ATLAS Collaboration. “Search for a fermiophobic
Higgs boson in the diphoton decay channel with
the ATLAS detector.” European Physical Journal C,
72:2157 (2012).
ATLAS Collaboration. “Search for events with large
missing transverse momentum, jets, and at least
two tau leptons in 7 TeV proton-proton collision
data with the ATLAS detector.” Physics Letters B, 714
(2012). 180–196.
ATLAS Collaboration. “Measurement of the ��
cross section in s = 7 TeV pp collisions with the
ATLAS detector and limits on anomalous gauge
couplings.” Physics Letters B, 712 (2012). 289–308.
ATLAS Collaboration. “Search for supersymmetry
in pp collisions at s = 7 TeV in final states with
missing transverse momentum and b-jets with
the ATLAS detector.” Physical Review D, 85:112006
(2012).
ATLAS Collaboration. “Search for gluinos in events
with two same-sign leptons, jets and missing
transverse momentum with the ATLAS detector in
pp collisions at s = 7 TeV.” Physical Review Letters,
108:241802 (2012).
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ATLAS Collaboration. “Search for scalar top
quark pair production in natural gauge mediated
supersymmetry models with the ATLAS detector
in pp collisions at s = 7 TeV.” Physics Letters B,
715 (2012). 44–60.
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ATLAS Collaboration. “Measurement of the top
quark mass with the template method in the �
lepton + jets channel using ATLAS data.” European
Physical Journal C, 72:2046 (2012).
ATLAS Collaboration. “Search for heavy neutrinos
and right-handed � bosons in events with two
leptons and jets in pp collisions at s = 7 TeV with
the ATLAS detector.” European Physical Journal C,
72:2046 (2012).
ATLAS Collaboration. “Measurement of
production with a veto on additional central jet
activity in pp collisions at s = 7 TeV using the
ATLAS detector.” European Physical Journal C,
72:2043 (2012).
ATLAS Collaboration. “Jet mass and substructure
of inclusive jets in s = 7 TeV pp collisions with the
ATLAS experiment.” Journal of High Energy Physics,
05:128 (2012).
ATLAS Collaboration. “Measurement of the charge
asymmetry in top quark pair production in pp
collisions at s = 7 TeV using the ATLAS detector.”
European Physical Journal C, 72:2039 (2012).

ATLAS Collaboration. “Measurement of the
polarisation of � bosons produced with large
transverse momentum in pp collisions at
s = 7 TeV with the ATLAS experiment.” European
Physical Journal C, 72:2001 (2012).
ATLAS Collaboration. “Search for a light Higgs
boson decaying to long-lived weakly-interacting
particles in proton-proton collisions at s = 7 TeV
with the ATLAS detector.” Physical Review Letters,
108:251801 (2012).
ATLAS Collaboration. “Single hadron response
measurement and calorimeter jet energy scale
uncertainty with the ATLAS detector at the LHC.”
European Physical Journal C, in press. (2012).
ATLAS Collaboration. “Search for new particles
decaying to �� using final states with leptons and
jets with the ATLAS detector in s = 7 TeV protonproton collisions.” Physics Letters B, 712 (2012).
331–350.
ATLAS Collaboration. “Search for FCNC single
top-quark production at s = 7 TeV with the ATLAS
detector.” Physics Letters B, 712 (2012). 351–369.

ATLAS Collaboration. “Observation of spin
correlation in events from pp collisions at
s = 7 TeV using the ATLAS detector.” Physical
Review Letters, 108:212001 (2012).

ATLAS Collaboration. “Measurement of the
azimuthal ordering of charged hadrons with the
ATLAS detector.” Physical Review D, 86:052005
(2012).

ATLAS Collaboration. “Determination of the
strange quark density of the proton from ATLAS
measurements of the ���� and ���� cross
sections.” Physical Review Letters, 109:012001 (2012).

ATLAS Collaboration. “Search for Down-Type Fourth
Generation Quarks with the ATLAS Detector in
Events with One Lepton and Hadronically Decaying
� Bosons.” Physical Review Letters, 109:032001
(2012).

ATLAS Collaboration. “Search for second generation
scalar leptoquarks in pp collisions at s = 7 TeV with
the ATLAS detector.” European Physical Journal C,
72:2151 (2012).
ATLAS Collaboration. “Measurement of the
production cross section of an isolated photon
associated with jets in proton-proton collisions
at s = 7 TeV with the ATLAS detector.” Physical
Review D, 85:092014 (2012).
ATLAS Collaboration. “Forward-backward
correlations and charged-particle azimuthal
distributions in pp interactions using the ATLAS
detector.” Journal of High Energy Physics, 07:019
(2012).
ATLAS Collaboration. “Measurement of the
azimuthal anisotropy for charged particle
production in ��� = 2.76 TeV lead-lead collisions
with the ATLAS detector.” Physical Review C,
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particles produced in pp collisions at s = 7 TeV.”
Journal of High Energy Physics, 2012:26 (2012).

CMS Collaboration. “Search for dark matter and
large extra dimensions in monojet events in pp
collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:94 (2012).
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CMS Collaboration. “Search for anomalous
production of multilepton events in pp collisions at
s = 7TeV.” Journal of High Energy Physics, 2012:169
(2012).

CMS Collaboration. “Measurement of the
production cross section in pp collisions at
s = 7 TeV in dilepton final states containing a τ.”
Physical Review D, 85:112007 (2012).

CMS Collaboration. “Search for leptonic decays of
�’ bosons in pp collisions at s = 7 TeV.” Journal of
High Energy Physics, 2012:23 (2012).

CMS Collaboration. “Search for heavy, top-like
quark pair production in the dilepton final state in
pp collisions at s = 7 TeV.” Physics Letters B, 716:1
(2012). 103–121.

CMS Collaboration. “Search for physics beyond
the standard model in events with a � boson, jets,
and missing transverse energy in pp collisions at
s = 7 TeV.” Physics Letters B, 716:2 (2012).
260–284.
CMS Collaboration. “Shape, transverse size, and
charged hadron multiplicity of jets in pp collisions
at 7 TeV.” Journal of High Energy Physics, 2012:160
(2012).
CMS Collaboration. “Measurement of the mass
difference between top and anti-top quarks.”
Journal of High Energy Physics, 2012:109 (2012).
CMS Collaboration. “Search for anomalous
production in the highly-boosted all-hadronic
final state.” Journal of High Energy Physics, 2012:29
(2012).
CMS Collaboration. “Azimuthal anisotropy of
charged particles at high transverse momenta in
Pb-Pb collisions at ��� = 2.76 TeV.” Physical
Review Letters, 109:022301 (2012).

CMS Collaboration. “Measurement of the �/γ*
+b-jet cross section in pp collisions at s = 7 TeV.”
Journal of High Energy Physics, 2012:126 (2012).
CMS Collaboration. “Measurement of the
underlying event in the Drell-Yan process in protonproton collisions at s = 7 TeV.” European Physical
Journal C, 72:2080 (2012).

CMS Collaboration. “Search for heavy bottomlike quarks in 4.9 fb-1 of pp collisions at
s = 7 TeV.” Journal of High Energy Physics,
2012:123 (2012).
CMS Collaboration. “Search for Dark Matter and
Large Extra Dimensions in pp Collisions Yielding
a Photon and Missing Transverse Energy.” Physical
Review Letters, 108:261803 (2012).
CMS Collaboration. “Ratios of dijet production
cross sections as a function of the absolute
difference in rapidity between jets in proton-proton
collisions at s = 7 TeV.” European Physical Journal
C, 72:2216 (2012).

CMS Collaboration. “Search for → μ+μ- and
�� → μ+μ- decays.” Journal of High Energy Physics,
2012:33 (2012).
CMS Collaboration. “Measurement of the cross
section for production of �, decaying to muons in
pp collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:110 (2012).
CMS Collaboration. “Search for microscopic black
holes in pp collisions at s = 7 TeV.” Journal of High
Energy Physics, 2012:61 (2012).
CMS Collaboration. “Search for quark
compositeness in dijet angular distributions from
pp collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:55 (2012).
CMS Collaboration. “Jet momentum dependence
of jet quenching in PbPb collisions at ��� = 2.76
TeV.” Physics Letters B, 712:3 (2012). 176–197.
CMS Collaboration. “Inclusive b-jet production in
pp collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:84 (2012).

CMS Collaboration. “Search for the standard model
Higgs boson decaying to bottom quarks in pp
collisions at s = 7 TeV.” Physics Letters B, 710:2
(2012). 284–306.
CMS Collaboration. “Search for neutral Higgs
bosons decaying to τ pairs in pp collisions at
s = 7 TeV.” Physics Letters B, 713:2 (2012). 68–90.

CMS Collaboration. “Search for large extra dimensions
in dimuon and dielectron events in pp collisions at
s = 7 TeV.” Physics Letters B, 711:1 (2012). 15–34.

CMS Collaboration. “Search for the standard model
Higgs boson in the �→��→2�2� channel in pp
collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:40 (2012).
CMS Collaboration. “Search for the standard
model Higgs boson in the � to �� to �+�–τ+τ– decay
channel in pp collisions at s = 7 TeV.” Journal of
High Energy Physics, 2012:81 (2012).
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CMS Collaboration. “Study of high- �� charged
particle suppression in PbPb compared to pp
collisions at ��� = 2.76.” European Physical
Journal C, 72:1945 (2012).

CMS Collaboration. “Search for the standard model
Higgs boson in the decay channel �→��→4� in pp
collisions at s = 7 TeV.” Physical Review Letters,
108:111804 (2012).
CMS Collaboration. “Search for the standard model
Higgs boson decaying to �+�– in the fully leptonic
final state in pp collisions at s = 7 TeV.” Physics
Letters B, 710:1 (2012). 91–113.
CMS Collaboration. “Combined results of searches
for the standard model Higgs boson in pp collisions
at s = 7TeV.” Physics Letters B, 710:1 (2012).
26–48.
CMS Collaboration. “Search for the standard
model Higgs boson decaying into two photons in
pp collisions at s = 7 TeV.” Physics Letters B, 710:3
(2012). 403–425.
CMS Collaboration. “Search for a Higgs boson in
the decay channel �→��(* ) �–�+ in pp collisions
at s = 7 TeV.” Journal of High Energy Physics,
2012:36 (2012).
CMS Collaboration. “Measurement of the inclusive
production cross sections for forward jets and for
dijet events with one forward and one central jet in
pp collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:36 (2012).
CMS Collaboration. “Suppression of non-prompt
J/Ψ, prompt J/Ψ, and Υ(1S) in PbPb collisions
at ��� = 2.76.” Journal of High Energy Physics,
2012:63 (2012).
CMS Collaboration. “Centrality dependence of
dihadron correlations and azimuthal anisotropy
harmonics in PbPb collisions at ��� = 2.76.”
European Physical Journal C, 72:2012 (2012).

CMS Collaboration. “Measurement of the charge
asymmetry in top-quark pair production in protonproton collisions at s = 7 TeV.” Physics Letters B,
709:1–2 (2012). 28–49.
CMS Collaboration. “Exclusive photon-photon
production of muon pairs in proton-proton
collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:52 (2012).
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CMS Collaboration. “J/Ψ and Ψ2S production in
pp collisions at s = 7 TeV.” Journal of High Energy
Physics, 2012:11 (2012).
CMS Collaboration. “Measurement of the
Production Cross Section for Pairs of Isolated
Photons in pp collisions at s = 7 TeV.” Journal of
High Energy Physics, 2012:133 (2012).
CMS Collaboration. “Measurement of the Rapidity
and Transverse Momentum Distributions of �
Bosons in pp Collisions at s = 7 TeV.” Physical
Review D, 85:032002 (2012).
CMS Collaboration. “Jet Production Rates in
Association with � and � Bosons in pp Collisions
at s = 7TeV.” Journal of High Energy Physics,
2012:10 (2012).
CMS Collaboration. “Measurement of energy flow
at large pseudorapidities in pp collisions at s = 0.9
and 7 TeV.” Journal of High Energy Physics, 2012:55
(2012). (Erratum)
CMS Collaboration. “Forward Energy Flow, Central
Charged-Particle Multiplicities, and Pseudorapidity
Gaps in � and � Boson Events from pp Collisions
at s = 7 TeV.” European Physical Journal C, 72:1839
(2012).
CMS Collaboration. “Performance of tau-lepton
reconstruction and identification in CMS.” Journal of
Instrumentation, 7:P01001 (2012).
CMS Collaboration. “Search for Heavy Neutrinos
and �� Bosons with Right-Handed Couplings in
a Left-Right Symmetric Model in pp Collisions at
s = 7 TeV.” Physical Review Letters, 109:261802
(2012).
CMS Collaboration. “Combined search for the
quarks of a sequential fourth generation.” Physical
Review D, 86:112003 (2012).
CMS Collaboration. “Study of the Dijet Mass
Spectrum in pp→�+jets Events at s = 7 TeV.”
Physical Review Letters, 109:251801 (2012).
CMS Collaboration. “Observation of Sequential Υ
Suppression in PbPb Collisions.” Physical Review
Letters, 109:222301 (2012).
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CMS Collaboration. “Measurement of isolated
photon production in pp and PbPb collisions at
��� = 2.76.” Physics Letters B, 710:2 (2012).
256–277.
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Books / book chapters
B. McKellar, “Use of Case Studies in Training
Students and Practitioners in Responsible Research
Practice.” in T. Mayer and N. Steneck (eds)
Promoting Research Integrity in a Global Environment.
World Scientific Publishing, Singapore, UK, US.
(2012). 241–243.

Published conference
proceedings
K. Auchettl and C Balazs. “The status of the �±
cosmic-ray anomaly.” 7th International Workshop
on the Dark Side of The Universe (DSU 2011).(2012).
M.J. Boland et al. “Vertical Emittance
Measurements Using a Vertical Undulator.”
Proceedings of the International Beams
Instrumentation Conference ’12. Tsukuba, Japan,
1–4 October 2012. (2012):MOCB04.
M.J. Boland et al. “Intensity Imbalance Optical
Interferometer Beam Size Monitor.” Proceedings
of the International Beams Instrumentation
Conference ’12. Tsukuba, Japan, 1–4 October 2012.
(2012):WECC03.
M.J. Boland et al. “Turn-by-Turn Observation of the
Injected Beam Profile at the Australian Synchrotron
Storage Ring.” Proceedings of the International Beams
Instrumentation Conference ’12. Tsukuba, Japan, 1–4
October 2012. (2012):MOPB83.

M.J. Boland et al. “Resonant Spin Depolarisation
Measurements at the SPEAR3 Electron Storage
Ring.” Proceedings of the International Particle
Accelerator Conference ’12. New Orleans, USA, 20–25
May 2012. (2012):MOPPR001.
M.J. Boland et al. “Conceptual Design of the CLIC
Damping Rings.” Proceedings of the International
Particle Accelerator Conference ’12. New Orleans, USA,
20–25 May 2012. (2012):TUPPC086.
Brooijmans et al. “Les Houches 2011: Physics at TeV
Colliders New Physics Working Group Report.” Les
Houches 2011: Physics at TeV Colliders New Physics
workshop. (2011).
J.M.M. Hall, A.C.P. Hsu, D.B. Leinweber, A.W.
Thomas and R.D. Young. “Baryon resonances and
hadronic interactions in a finite volume.” Proceedings
of Science (POS) SISSA; 30th International Symposium
on Lattice Field Theory, Cairns, June 2012. (2012).
A.C.P Hsu, J.M.M Hall, R.D. Young and A.W.
Thomas. “Resonant Phase Shift from Finite Volume
Interactions.” Proceedings of Science (POS) SISSA;
30th International Symposium on Lattice Field Theory,
Cairns, June 2012. (2012).
G.A. Miller, A.W. Thomas, J.D. Carroll and J. Rafelski.
“Resolution of the proton radius puzzle via off-shell
form factors.” AIP Conference Proceedings 1441 150.
P.E. Shanahan, A.W. Thomas and R.D. Young. “Scale
setting, sigma terms and the Feynman-Hellman
theorem.” Proceedings of Science (POS) SISSA; 30th
International Symposium on Lattice Field Theory,
Cairns, June 2012. (2012).
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A.W. Thomas. “Non pertubative aspects of hadron
structure in QCD.” International Conference of Numerical
Analysis and Applied Mathematics. AIP Conference
Proceedings, Volume 1479, (2012). 522-524.
A.W. Thomas. “Non-perturbative QCD: Status
and Perspectives.” International Workshop on
Nonperturbative Phenomena in Hadron and Particle
Physics.
A.W. Thomas. “Insights into Hadron Structure: with
reference to Lattice QCD.” Many manifestations of
non-perturbative QCD.
A.W. Thomas. “OAM and nucleon structure.”
Orbital Angular momentum in ACD and nucleon
structure.
R.R. Volkas. “Pangenesis: a common origin for
visible and dark matter.” International Journal of
Modern Physics Conference Series, 10:13 (2012).

Invited talks and presentations

CoEPP – ARC Centre of Excellence
for Particle Physics at the Terascale

Roger Clay “Ultra-High Energy Neutrinos at the
Pierre Auger Observatory.”
Donatello Dolce “Classical geometry to quantum
behavior correspondence in a Virtual Extra
Dimension.”
Ben Farmer “Should we still believe in constrained
supersymmetry?”
Robert Foot “Mirror dark matter interpretations of
DAMA, CoGeNT and CRESST-II experiments.”
Ahmad Galea “Detecting Dark Matter at the LHC
with Electroweak Bremsstrahlung.”
Tony Gherghetta “Implications of a SM like Higgs
for a natural NMSSM with low cutoff.”
Sudhir Gupta “A 125 GeV Higgs in the PQ violating
minimal Supergravity model.”
“Diagnosing top-quark Forward-Backward
Asymmetry.”
“Tau-lepton Charge asymmetry at the LHC: A probe
to new physics models.”

Australia-Italy symposium

Benedict von Harling “Implications of a SM like
Higgs for a natural NMSSM with low cutoff.”

Elisabetta Barberio “Diamond detectors
in Australia.”

T’Mir Julius “Hadronic B decays at Belle.”

Bruce McKellar “HEP in Australia.”

Doyoun Kim “Light Higgs Scenario in BMSSM and
LEP Precision Data.”
“Holographic calculation of hadronic contributions
to muon g-2.”
“Finding Stop with Azimuthal angle in 2jet+MET
at the LHC.”

Nick Rodd “Systematic approach to neutrino mass.”

Jong Soo Kim “Light stop phenomenology.”

ICHEP2012

Archil Kobakhidze “Scale invariance and the
electroweak symmetry breaking.”

Robert Foot “Dark matter detector in Australia.”
Ahmad Galea “Dark matter searches at the LHC.”

Csaba Balazs “A 125 GeV Higgs in the PQ violating
minimal Supergravity model.”
“Should we still believe in constrained
supersymmetry?”
“The status of the cosmic e+/e- anomaly.”

Jose Bellido “Measurements of High Energy Particle
Interaction Properties with the Pierre Auger Cosmic
Ray Observatory.”
Ben Callen “Large lepton mixing angles from a
4+1-dimensional SU(5) x A_{4} domain-wall
braneworld model.”
Curtis Black “The ATLAS hadronic tau trigger.”

Takashi Kubota “The ATLAS Muon Trigger
Performance in pp collisions.”
Antonio Limosani “Other top quark properties in
ATLAS.”
Anibal Medina “Implications of a SM like Higgs for
a natural NMSSM with low cutoff.”
Kalliopi Petraki “Pangenesis: visible and dark matter
from a common origin.”
“The Affleck-Dine dynamics of pangenesis.”
Aldo Saavedra “Search for charged Higgs bosons
decaying via H+->taunu in ttbar events with the
ATLAS detector.”
Michael Schmidt “Implications of a SM like Higgs
for a natural NMSSM with low cutoff.”

PERFORMANCE

Nicole Bell “Detecting Dark Matter at the LHC with
Electroweak Bremsstrahlung.”
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Martin Sevior “Belle II at SuperKEKB.”
KG Tan “The ATLAS Tau Reconstruction and
Identification Algorithms and Performance at
ATLAS.”
Ray Volkas “The Affleck-Dine dynamics of
pangenesis.”
“Large lepton mixing angles from a 4+1-dimensional
SU(5) x A_{4} domain-wall braneworld model.”
Benedict von Harling “The Affleck-Dine dynamics
of pangenesis.”
Martin White “Should we still believe in
constrained supersymmetry?”
“Searches for direct pair production of third
generation squarks with the ATLAS detector.”
Bruce Yabsley “Charmonium and exotic particles
at Belle.”
CoEPP Lorne Summer School and Workshop 2012

Mark Kruse “Top quark physics at ATLAS.”
Antonio Limosani “An Inclusive Dilepton Analysis
(AIDA) – a novel technique for measuring top and
beyond.”
“Inclusive Methods in tests of the Standard Model
and the quest for New Physics.”
Hrayr Matevosyan “Computing Trends: GPGPU.”
Ulrich Parzefall “Particle Detectors: The ATLAS
Example.”
“The ATLAS Tracker Upgrade Plans for ID
Replacement.”
Kalliopi Petraki “Collider probes of dark sectors.”
Nick Rodd “A systematic approach to neutrino
mass: effective operator analysis.”
Aldo Saavedra “Searching for SUSY with Tau
Leptons at the LHC with ATLAS.”
Martin Sevior “Future Session – Belle II.”

Peter Athron; Paul Jackson; Jong Soo Kim; BSM–
SUSY. “A brief guide to Supersymmetry.”

Tony Shao “H→WW search channels.”

Peter Athron; Paul Jackson; “BSM: non–SUSY.”

Geoff Taylor “PDFs and the LHC.”

Jong Soo Kim; “Large Extra Dimensions at the LHC.”

Geoff Taylor; Paul Jackson; “Future Session – LHC/
ATLAS Upgrade Introduction.”

Csaba Balazs “The cosmic e± anomaly.”
Csaba Balazs; Martin White; “Generators, cross–
section: Introduction and Overview.”
“Generators, cross–section: Operating the Programs.”

Anthony Thomas “QCD: in the CoEPP context.”

Elisabetta Barberio “2011 LHC Highlights Overview.”

Lewis Tunstall “TH QCD Dilatons and Origin of the
ΔI = 1/2 Rule.”

Paul Bell “Geneva group ATLAS activities (electron
performance and related physics results).”

Ray Volkas “Higgs physics: theory.”

Lucien Boland “Computing Methods: ATLAS.”
Sky French “SUSY Searches in ATLAS and brief
overview of the Cambridge Group.”
James Frost “Searches for TeV–scale gravity
signatures at ATLAS.”
Tony Gherghetta “What has LHC 2011 done to
SUSY?”
Paul Jackson “Exotics.”
Archil Kobakhidze “Theory after 2011 – SM 2012.”

Sophie Underwood “Dark matter and neutralinohadron cross sections in the NMSSM.”

Matteo Volpi “Higgs boson searches with τ leptons
in the final state in ATLAS.”
Bruce Yabsley “Statistical Methods.”
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Awards, scholarships
and memberships
Csaba Balazs, Member, International Advisory
Committee; Dark Side of the Universe.
Nicole Bell
ARC Future Fellowship
Archil Kobakhidze (University of Sydney) and
Xavier Calmet (University of Sussex, UK),
International research Collaboration Award,
University of Sydney.
Archil Kobakhidze
ARC Future Fellowship
Phiala Shanahan, George Fraser Scholarship,
University of Adelaide.
Phiala Shanahan, Honours Alumni University
Medal, University of Adelaide.
Anthony Thomas, “Member, International Advisory
Committee; Non Peturbative Colour Force in QCD”,
Temple University Philadelphia.
Anthony Thomas, “Member, International Advisory
Committee; 16th Taiwan Nuclear Physics Summer
School”, National Taiwan University.
Anthony Thomas, Executive Dean of Sciences
Research Award for Distinguished Contribution
to Sustained Research Excellence 2012.
Timothy Trott “Bryan Scholarship in Natural
Science”, University of Melbourne.
Bruce Yabsley
ARC Future Fellowship
Ross Young
ARC Future Fellowship
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Key performance indicators
KPI

Target

Actual

Number of research outputs – Journal Publications

45

Number of research outputs – Refereed Conference Proceedings

20

16

50% Publications in
Journals with Impact
Factor >2

98.5%

20

48

Media releases

5

13

Articles (including television and radio)

3

126

Attended professional training courses

12

17

Centre attendees at professional training courses

16

74

12 PhD
6 Masters

7 PhD
8 Masters

4

6

10

2

6

8

Number Early Career Researchers (within 5 years of completing PhD)

16

25

Number students mentored

20

41

Number of mentoring programs

4

8

Number international visitors

12

47

2

2

30

75

Investigation of opportunities in relation to interdisciplinary research 2

1

1

Number of government / Industry and business community briefings

4

7

School visits

15

8

National Science Week event participation

5

5

Other public activities

4

12

15,000

2,729,757

5

8

10

12

Quality of research outputs

Number of talks / papers / keynote lectures at major international meetings

New postgraduate students (PhD and Masters)
New postdoctoral researchers working on core Centre research
New Honours students
PhD completions

1

Number of national / international workshops held by Centre
Number of visits to overseas facilities

Number of website hits
Public talks given by Centre staff
Prizes and awards

346

(ATLAS: 163, Belle: 23,
CDF: 48, CMS: 87)

Please note the following:
The high number of website hits, media releases and articles are largely due to the impact of CoEPP’s involvement with the ICHEP2012 conference.
1. PhD completions include students supervised by CoEPP academic staff.
2. CoEPP has been pursuing Australian Associate Membership of CERN (the European Organisation for Nuclear Research) in order to formally link
Australian high-energy physics research activities internationally and to enhance national capacity and reputation.
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Financial REPORT
CoEPP Financial Report
2011 Reporting Period

2012 Reporting Period

2013 Reporting period
(Estimated)

$0

$3,738,983

$3,940,686

ARC Indexed Income 1

$3,656,701

$3,797,390

$3,943,493

Node Contribution

$1,632,000

Carry Forward
Income

NeCTAR
Other
Total Income
Expenditure

Salaries
Equipment

$484,785
$1,055

$233,415
$10,000

$8,790,491

$9,319,594

$1,132,439

$2,989,585

$3,792,982

$28,365

$186,544

$238,175

$265,379 4

$308,250

$559,307

$862,000

$57,370

$226,000

$497,999 5

$226,000

$293,622

$300,000

$260,725

Student support
Services and General

$17,333 3

$1,192,000

$5,289,756

Maintainence
Travel, Relocation,
Accomodation and
Conference

$752,000 2

$129,244

NeCTAR
Total Expenditure

$1,550,773

$4,849,806

$5,953,407

Balance

$3,738,983

$3,940,685

$3,366,187

Notes:
1. Includes annual indexation to ARC income
2. $440,000 for 2012 node contribution paid in 2011
3. Includes National Science Week grant from DIICCSRTE
4. Expenditure of $134,799 paid in 2012 relating to ATLAS M&O 2013 contribution to CERN
5. Includes National Science Week grant expenditure associated with Collision project
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2012 in kind
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2011 income

CoEPP – ARC Centre of Excellence
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2012 income

2011 in kind
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2011 expenditure

Total Income: $8,790,491

ARC Indexed Income
$3,797,390

Other
2012 income
$17,333

2012 expenditure

NeCTAR
$484,785

Node Contribution
$752,000

2012 in kind

2011 in kind

2012 expenditure
Total Expenditure: $4,849,806

Services and General
$497,999

2012 income

NeCTAR
$293,622

2012 expenditure
Student support
$57,370

Travel, Relocation,
Accommodation
and Conference
$559,307
Maintenance
$265,379

Equipment
$186,544

Salaries
$2,989,585
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In-kind report
2011 Reporting Period

2012 Reporting Period

University of Melbourne

$696,300

$857,804

University of Adelaide

$124,806

$297,920

University of Sydney

$103,398

$121,057

$39,460

$195,793

University of Pennsylvania

$11,227

$11,227

Cambridge University

$11,227

$11,227

L’Universite de Geneve

$11,227

$11,227

Albert Ludwigs Universitaet Freiburg

$33,680

$33,680

INFN Sezione di Milano

$22,454

$22,454

Monash University

Duke University

$11,227

2011 income

Total

$1,065,006

2011 expenditure

$11,227
$1,573,616

2012 in-kind January - December
Total: $1,573,616
L’Universite de Geneve
$11,227
Albert Ludwigs
Universitaet Freiburg
$33,680

Cambridge University
$11,227

2012 in kind

University of Pennsylvania
$11,227

INFN Sezione di Milano
2011 in kind$22,454
Duke University
$11,227

Monash University
$195,793

University of Melbourne
$857,804
University of Adelaide
$297,920

2012 income

2012 expenditure

PERFORMANCE

University of Sydney
$121,057

Disclaimer:
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