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Study Physics at NUI Galway
CLIMATE CHANGE
SPACE EXPLORATION
NANOTECHNOLOGY

Your chance to shape the future starts here...
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Why study physics?

“I never dreamed that my physics degree would lead me first to Silicon
Valley then to the search for a cure for cancer. But on reflection, in many
ways, it's not so different from where I started.”
Dr Frank Gibbons (BSc 1989, Computational Biologist, Merrimack
Pharmaceuticals, Boston).

No subject you’ll study at university lets you get to the heart of
things like physics. As the fundamental science, physics is both our
past – the origins of the cosmos, stars, planets and life – and the
future, underlying the most significant modern advances in science,
engineering, computing and medical technology.
Whether you choose to go into pure research or industry, you’ll be
equipped with a powerful and future-proofed qualification – one
that’s your key to a rewarding career, that will give you excellent
mobility into new opportunities that will arise later.

It’s good for your brain
Choose physics at NUI Galway and begin one of the most exciting
intellectual journeys you’ll ever take. The laws of physics control the most
basic aspects of the World, life, motion and technology; from the pumping
action of the heart, to the speed of computer circuits, to the composition of
the stars. A physicist not only develops a keen grasp of fundamental
science, but also develops exceptional problem solving skills and a
fearlessness of the unknown – the perfect skills-set for a rewarding, wellpaid career in a variety of fields.
As a qualified physicist, you’re also equipped to make a meaningful
contribution to the grand-challenge questions facing humanity now, from
nanoscience to climate change to space exploration.
It all starts with your physics degree. Each of our three courses – Physics &
Applied Physics, Physics with Astrophysics, and Physics with
Medical Physics – offers a fascinating, challenging undergraduate
education that lets you fully explore your natural interest in how things work.
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Flexible options for your physics degree
At NUI Galway we have designed three physics degree courses:
B.Sc. in Physics & Applied Physics (GY315)
B.Sc. in Physics with Astrophysics (GY317)
B.Sc. in Physics with Medical Physics (GY316)
All three degree programmes are four-year full-time courses leading to an
honours degree. In all three courses you will graduate with a physics degree,
whatever your speciality, giving you a similar range of skills and opportunities.
As an undergraduate you enjoy flexibility among the three options, allowing
you to move into one of the other courses if you discover a greater aptitude
or interest after your first year.
Each course is supported by well resourced laboratories, workshops and
superb computing facilities, including 5 dedicated computer suites. All
students take courses in computational physics, computer programming,
and computer modelling.
Whichever degree course you choose, you will benefit from individual
attention in small class sizes and a stimulating learning environment, led by
an academic staff with an outstanding record of teaching and research.
You may enter NUI Galway Undenominated Science (GY301) and study the
complete course B.Sc. in Physics & Applied Physics (GY315) and transfer to
B.Sc. in Physics with Astrophysics (GY317) at the end of first year.

What can you do following graduation?
A degree in physics is the ideal training for employment in high-tech fields like
telecommunications, electronics, optoelectronics, semiconductors and
medical devices, and also in fields such as education and the environmental
and medical sciences.
But a physics degree doesn’t always lead to a technical career. NUI Galway
physics graduates work in a vast range of interesting and lucrative fields
across industries, from banking to communications. They say the problemsolving and analytical skills they learned during their physics degree have been
the perfect preparation for their later work – and provide excellent opportunities
for mobility to different positions as their careers progress.
Of course your physics degree can also lead to an exciting career in
fundamental research in any area of physics or in multi-disciplinary areas such
as nanotechnology, medical physics, biophysics, health, and materials science.
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B.Sc. in Physics &
Applied Physics

"I think there is a misconception sometimes that physics is impossibly hard.
There's no doubt that competency in maths and science is important to do
physics, but you don't have to be a prodigy. An inquiring mind is the most
important thing."
Orla Feeney, Patent Examiner, European Patent Organisation
(PhD 2001 NUI Galway)

CAO Course Code GY315
NUI Galway has a strong tradition in offering “hands-on” degrees in physics.
The School of Physics at NUI Galway was the first in Ireland to introduce an
Applied Physics degree. An Applied Physics degree is attractive to students
who are interested in industrial or commercial applications of physics,
particularly in emerging areas not yet addressed by engineering degrees.
The physics degree has a more traditional approach, providing similar
“hands-on” experience of fundamental aspects of physics. The degree
develops analytical skills and understanding of the physical concepts that
are relevant to both private and publicly funded research programmes, as
well industrial applications.
You choose whether your studies assume an experimental or an applied
emphasis, based on your course and project choices.

Course features and facilities
The denominated degree in Physics & Applied Physics provides a thorough
grounding in physics while at the same time offering students sufficient
flexibility to select subjects in other disciplines. In the summer following
completion of third year, students are particularly encouraged and helped to
secure a placement in industry or in a research laboratory. In the final year of
study, students focus entirely on physics and select a combination of
courses and project which determines the applied or experimental nature of
the degree.
Physics & Applied Physics courses at NUI Galway are strongly influenced by
thriving laboratory-based research programmes. Physics programmes
benefit from leading-edge research activities in smart optics, computational
physics, and climate change. Applied physics programmes benefit from
research activities in environmental monitoring and laser based micro- and
nanoscale fabrication. These research programmes are additional to those
also undertaken in astronomy and medical physics.
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In fourth year, students can choose between two options:
Applied Physics: this industry-oriented degree emphasises technical skills
in opto-electronics, computing, and instrumentation, as well as radiological,
environmental, medical, and device physics. Topics in photonics (the new
electronics) now receive increased emphasis in the course, reflecting the
growing importance of optics in future technologies.
Physics: this option is more specifically suited to careers in research. It
emphasises condensed matter physics, electromagnetism, quantum
mechanics, radiation and relativity. It also provides training in a range of
technical skills, and fourth year coursework includes advanced laboratory
work and a major project.

What does the Course entail?
Year One and Two
In addition to core physics and mathematics, students have a wide choice
of course from the College of Science, including computing, chemistry, earth
and ocean sciences, etc.
Year Three and Four
Students study core physics modules such as optics,nuclear and plasma
physics, optoelectronics, solid state physics, electronics and quantum
mechanics. In addition, there are many optional courses such as
astrophysics, atmospheric physics, etc.

What can you do following Graduation?
Physics graduates enjoy very wide career opportunities. All sorts of industry
welcome physics graduates because of their scientific, mathematical,
computing and problem solving skills. Our graduates are to be found in
many careers.
Physics underpins all of science: physicists can be found working in just
about any scientific field, this includes nanoscience, climate change, systems
biology, etc. As a physics graduate you will be in demand for a research
career and further study in Galway, Ireland, and abroad.
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B. Sc. in Physics with
Astrophysics

"Physics teaches you to be patient, to keep digging away at a problem until
eventually something you didn't expect comes out."
Dr. Jacqueline Keane, Assistant Astronomer, University of Hawaii/NASA
Astrobiology Institute (BSc 1996, MSc 1997 NUI Galway)

CAO Course Code GY317
Astronomy is the oldest of the sciences and has fascinated humankind since
the earliest times. It provides a wonderfully interesting way to study physics,
even if your final career choice is not directly related to astronomy. NUI
Galway was the first third-level institution in Ireland to offer a denominated
four-year honours degree in Physics with Astrophysics, giving interested
students the opportunity to explore in detail the technologies, discoveries
and research methodologies of this dynamic field.

Course features and facilities
In the 3rd year, students travel as part of the course to Bologna Observatory
in Italy to learn “Observational Astronomy”. In the vacation preceding fourth
year, there may be opportunities for internships in observatories and
research institutes abroad or in industry.
Galway University Observatory – the Imbusch Observatory – provides state
of the art on-campus observing facilities for Astrophysics students.
Instruments in use include:
• 400mm Cassegrain telescope
• Large-format high efficiency CCD camera
• Fibre-fed spectrometer
• Fibre-fed photon counting detector
• 3m hydrogen-line radio telescope
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What does the course entail?
Year One and Two
In addition to core physics, mathematics and computing, students will
specifically study astronomy and astrophysics, and will have opportunities to
use the Imbusch Observatory, and visit astronomy sites in Ireland. There are
many other available options from the College of Science.
Year Three and Four
Students study core physics modules such as optics, nuclear and plasma
physics, optoelectronics, and quantum mechanics, as well as specific
courses in observational astronomy (which includes a visit to Loiano
Observatory, Bologna, Italy), Stars, High Energy Astrophysics, Plasma
Astrophysics and Cosmology.
The fourth year course has laboratory projects in astronomy, projects at the
Imbusch Observatory, and a major practical or theoretical project in second
semester.

What can you do following graduation?
Physics with Astrophysics graduates enjoy the same, very wide career
opportunities as other physics graduates.
Those who choose to specialise in astrophysics will find many opportunities
to further their studies here in Galway, in Ireland, and elsewhere. There have
never been so many opportunities to work in astronomy research – either as
researchers or in a technical role. Many people think that this is a “golden
age” in astronomy – the big questions; how did the Universe start and how
will it end, are there other Earth-like planets, how did life begin, are at last
being addressed. Many large projects are being started – Europe will build a
42 m telescope over the next ten years – which will provide opportunities for
research and technical careers in astronomy.
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B. Sc. in Physics with
Medical Physics

"I now lead a team of 100 researchers that includes physicists, chemists and
biologists. The physics graduates play a particularly important role because they
understand the basic constants across scientific disciplines. It's the versatility of a
physics degree that's so valuable - it lends itself to so many application areas."
Prof. Brian MacCraith, Director of Biomedical Diagnostics Institute,
Dublin City University (BSc 1978, PhD 1982 NUI Galway)

CAO Course Code GY316
Medical Physics is one of the fastest-growing areas of physics today,
involving the application of physics and physical methods to problems in
medicine. Medical physicists play an essential role in diagnostic imaging,
radiotherapy, nuclear medicine and radiological safety. As medical
technology advances, medical physicists are increasingly involved in almost
every clinical discipline present in a modern hospital.
The School of Physics at NUI Galway offers its B.Sc. Degree in Physics with
Medical Physics in conjunction with the Medical Physics and Bioengineering
Department at Galway University Hospitals. The programme combines
essential core physics modules with medical physics, chemistry,
mathematical science, biology and anatomy.

Course features and facilities
Students are given the opportunity to learn about cutting-edge clinical
technology and the fundamental principles behind the technologies used to
diagnose and treat cancer patients.
Physics with Medical Physics students will work closely with staff from the
Medical Physics and Bioengineering Department in Galway University
Hospitals – many final year projects will be conducted in the hospital.
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What does the course entail?
Year One and Two
In addition to core physics, students will study subjects such as
Mathematics, Chemistry, Biology, Mathematical Physics, Statistics, and
Anatomy.
Year Three and Four
Students study core physics modules such as Nuclear & Plasma Physics
and Computational Physics together with specific Medical Physics modules
such as Medical Imaging, Radiation Physics with Medical Applications, and
Biomedical Optics.
The fourth year course includes advanced laboratory work and a major
project.

What can you do following graduation?
Medical physics graduates enjoy access to the same, very wide career
opportunities as other physics graduates.
Those who choose to pursue a specialty in medical physics find their
undergraduate degree is an excellent entry to a variety of careers in the field.
There is currently strong and growing demand for qualified medical
physicists in Ireland: Galway University Hospitals, for example, employed its
first medical physicist in 1995 and now employs about 30 physicists.
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Broaden your career horizons
with physics

"When I'm interviewing someone and I see they've done a physics degree,
it's like a stamp of approval – I know they can deal with hard problems and
have a strong intellect."
Edel Lynch, Senior Manager, Accenture (BSc 1995 NUI Galway)

The nature of our technology-driven society guarantees the value of
your physics degree in the years to come. Some of the most critical
innovations we rely upon today were created by physicists – modern
computers, the transistor, the laser, the photocopier, the technology
behind radar and microwave ovens, the World Wide Web… the list
goes on.
While there’s no physics ‘industry’, physics fuels the essential
research and development work of companies in sectors like
electronics, aerospace, IT, pharmaceuticals, telecommunications
and medical devices.
Even in apparently non-technical industries such as finance, media
and communications, physicists apply their analytical, numerical,
computing and problem solving skills to pursue interesting and
lucrative careers. Securing a physics degree as an undergraduate
opens your options: it strengthens a skills-set you will find valuable
in business or any number of other careers.
Physicists who choose to continue their research studies have a
strong foundation to specialise in scientific disciplines of almost
infinite variety – from the stellar population of galaxies to the
behaviour of matter at the nanometre scale, and everything in
between. NUI Galway physics graduates have been accepted for
research degrees in universities in Ireland, in Europe and in the US.
Although they’ve chosen significantly different career paths, what
NUI Galway physics graduates tend to have in common is excellent
career mobility, strong earnings potential and high levels of job
satisfaction in positions that let them exercise their natural talents
for problem solving and analysis.
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You can help build a stronger Ireland
Ireland today is a knowledge-based economy. The current and future
competitiveness of our nation is based on intellectually intensive work such
as research and technology development, not on traditional industries that
were the engine of growth in the industrial era.
As a knowledge economy competing with the new European nations, Asia
and the rest of the world, Ireland urgently needs physics graduates to help
maintain its position in the global marketplace. Ireland currently has
thousands more technical job openings than it has graduates to fill them.
This “skills gap” threatens Ireland’s competitiveness – but it also spells a
bright future for students who choose physics as a discipline, offering the
potential for stimulating, well-paid employment in jobs that are helping build
Ireland’s future, from medical device design and software development
to climate change studies and supercomputing simulations.

As a physics undergraduate you will
•
•
•

receive a broad education in Physics, Computing and Mathematics
acquire useful and transferable skills such as, problem solving, data
handling, critical reasoning and computing
be qualified to pursue a career in research, industry, teaching and many
other areas

Did you know?
Recruiters value physics graduates for their ability to…
• Articulate complex ideas
• Approach the unknown with confidence
• Tackle unfamiliar problems
• Analyse data and extract knowledge
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Give your science career
the best start
Graduates who carry on their studies can look forward to exciting
research careers in any area of physics – or in multi-disciplinary areas
such as nanotechnology, medical physics, biophysics, occupational
health and materials science.
Physics graduates have their own professional body, the Institute of
Physics, whose members can achieve the status of Chartered Physicist
and Chartered Engineer.
Get your research career off to a strong start at the School of Physics at
NUI Galway. Our teaching staff and physics postgraduates are organised
into three research clusters:
•
•
•

Centre for Astronomy
Centre for Climate & Air Pollution Studies
LightHouse (Lasers and Applied Optics)

Researchers undertake published and internationally competitive work in
areas including:
•
•
•
•

The Earth’s atmosphere and climate change
Smart optics
Lasers
Stars – from young stars to black holes

Your physics degree course will be enlivened by expertise gained from
research – and you will have an opportunity for a research project in one
of these areas.
High performance computing techniques and bio-medical applications
have been developed as a theme across all the clusters.
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NUI Galway - in the heart of
Galway, the university town
Founded in 1845, the National University of Ireland, Galway has grown
substantially over the past decade and today is home to around 15,000
students. High-calibre academic offerings are complemented by wellappointed sports facilities, sporting and social clubs, and a wide range
of cultural societies.
Students who choose NUI Galway for their undergraduate studies
benefit not only from the resources of the university, but from the
vibrancy and variety of Galway, rich in culture, music and sport.
Few people spend time in Galway without developing a special
connection with it. The city’s clubs, pubs and outdoor spaces are great
places to unwind and meet fellow students, locals and visitors from all
over the world. During the academic year, students make up fully 25% of
Galway’s population, and the city caters for youth as few other places
can.
Strong transport links to the rest of the country and to points abroad
make Galway one of the best-connected regions in Ireland.
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Meet the Graduates
Physics graduates from NUI Galway have pursued a variety of satisfying
and lucrative careers in industry and in scientific research. Here’s what
they have to say about their studies at Galway and their work today.
Museum Curator
Alison Boyle (pictured right) (BSc 1998 NUI Galway), Curator of Astronomy
& Modern Physics at the Science Museum, London: “I’m responsible for
interpreting a world-leading historical collection and ensuring it is kept up to
date with the latest major developments. My physics training comes in
particularly useful for understanding and interpreting 20th and 21st century
science, especially when I have five minutes to get my head around a major
space science story before talking about it on the TV news!”

Astrobiologist
Dr. Jacqueline Keane, Assistant Astronomer, University of
Hawaii/NASA Astrobiology Institute (BSc 1996, MSc 1997
NUI Galway): “I’ve always been fascinated by space science.
People I meet here in Honolulu always ask me where I come
from, and astronomy lets us ask the same question on a
bigger scale. Where did we all come from? How did water,
which is essential for life, come to be on earth? We’re
analysing how other planets develop, and looking at how lifebearing molecules from space end up in comets and on
planets, to understand more about how earth developed. It’s
a very unique feeling, peeling back the veil from these
things.”
Professor
Professor Brian MacCraith, Director of the Biomedical
Diagnostics Institute, Dublin City University (BSc 1978, PhD
1982 NUI-Galway): "I first became fascinated by lasers, light
and colour during my undergraduate physics degree, and I
was intrigued by how these technologies could be applied.
What's so satisfying about my work now is the use of light,
to detect and enable the early treatment of disease, such as
cancer or cardiovascular disease. The new knowledge that
research reveals is always satisfying, but it's even more
exciting to see the fruits of your research efforts translated
into platforms that tackle real-world problems."
Financial Analyst
Owen Hassett, Financial Analyst with Bank of Ireland (BSc
2004 NUI Galway): “A lot of businesses now are looking for
physics graduates because they have a totally different
mindset. When you study physics you’re problem solving the
whole time, you’re taught to think outside the box and to be
analytical. That’s a real benefit in jobs like mine, where I’m
using statistical and analytic abilities to look at the stock
markets.”
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Meteorologist
Jerry Scully, Meteorologist with Met Eireann (BSc 1973, MSc
1975 NUI Galway): “Skills acquired during my degree course,
such as information handling, problem solving, logical though
and clear communication help me greatly in my daily work as
a meteorologist. Sophisticated atmospheric models and
powerful computers are invaluable in this work, but there is
still a significant human contribution from the experienced
forecaster.”
Patent Examiner
Orla Feeney, Patent Examiner, European Patent Organisation
(PhD 2001 NUI Galway): “Technical qualification and
competence is certainly vital in my job, but equally important
is the ability to understand and use language in its broadest
sense. It is important to think of the full impact of language
when defining a device in terms of technical features. Part of
what makes a device patentable is its novelty over the prior
art, and that novelty may depend on the language used to
define the novel feature. For a physicist who, like me, has a
love of language, this is a great job.”
Engineer
Aiden Flanagan, Principal Development Engineer, Boston
Scientific Corporation (PhD 1994 NUI Galway): “My work
here in R&D involves brainstorming, experimentation,
prototyping and testing of new technologies that could be
used to make medical devices. I think a physics degree is
excellent preparation for research and development. It trains
your mind to be inquisitive… it makes you question and find
out the fundamental principles of new technologies or
phenomena.”
Business Consultant
Edel Lynch, Senior Manager, Accenture (BSc 1995 NUI
Galway): “I love the variety of consultancy – the
opportunities to work with different organisations and
people, to travel, to be involved in interesting and
challenging work. Many of the projects we do can be
complex, but that’s the thing about being a physics
graduate – you’re not scared of unfamiliar territory. You
figure, ‘If I can get my head around quantum mechanics,
I can understand these real-world business problems.’
Physics graduates do very, very well in my company.”
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Contact NUI Galway
School of Physics
For more information on any aspect of physics undergraduate programmes
at NUI Galway, please call us any time on tel: 091-492490
(if outside Ireland, dial +353 91 492490).
Or email us at tess.mahoney@nuigalway.ie
More detail about the School of Physics and the University is also available
online at www.nuigalway.ie/physics
To send us a fax: 091-494584 (if outside Ireland, dial +353 91 494 584).

