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WELCOME
to UCL and to the Physics and Astrophysics
degree programmes
Your choice of which degree programme to study, and which university to
study at, is an important and personal decision. It will influence the next few
years of your life as you study, and consequently shape your future life
and career.
In selecting subjects and universities you need to be well-informed, with
access to reliable and up-to-date facts. In the following pages we describe
degree content and structure, the specialist resources and expertise you will
access, and the skills you will develop, and aim to provide an authentic insight
into student life at one of the world’s top universities.

Key facts
Three-year BSc or four-year MSci programmes are available
All our degree programmes are accredited by the Institute of Physics (IOP)
Strong departmental links with industry and applied sciences
Most teaching staff also active in world-class research
Home to the London Centre for Nanotechnology, a joint venture with Imperial College London
Access to the modern facilities at the University of London Observatory (ULO), Mill Hill,
North London
A range of course options allowing for individual preferences within your degree stream
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What do we offer?
About UCL
Founded in 1826 to provide higher education ‘for all who could profit by it’, UCL now has around
13,000 undergraduate and 8,500 graduate students spread over some 55 departments grouped
into eight faculties. With subjects ranging from economics to engineering and fine art to
physiology, UCL is truly a multifaculty university.
Until 1826, the only universities in England were Oxford and Cambridge, so it is no wonder a
group of reformers felt that a university in the largest capital city in Europe was long overdue. With
something of a struggle they succeeded in founding a University of London with 24 Professors,
one of whom was Professor of Natural Philosophy and Astronomy (i.e. Physics and Astronomy).
After a few years, when additional colleges had been established, the original institution became
University College London.
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UCL has an enviable reputation for its pioneering role in education, dating back to its very
foundation. It was the first university in England to admit women on equal terms with men, and
the first to admit students of any religion (or none). It was the first to establish professors in
English and other modern languages, to set up a Faculty of Engineering, and to pioneer the
systematic teaching of medicine and law. Astronomy has been taught here since UCL’s earliest
days, and in 1866 we opened the first laboratory in the country for the instruction of students in
Experimental Physics.
Many who have left a lasting mark on society have been staff or students at UCL. Mahatma
Gandhi was a student as was Alexander Graham Bell, and Francis Crick, the co-discoverer of the
helical structure of DNA, for which he was awarded the Nobel Prize.
Innovations in teaching, both in course content and methodology, continue today. These are
inspired by advances in knowledge and by the needs of modern society. We seek to equip our
students for their future challenges, in business, research, or elsewhere. This is achieved by
offering a wide range of degree and course options, which are supplemented by training in
transferable skills, such as effective written and oral presentations and the use of computers.
The health of a university is judged not only by the strength of its teaching, but also by its rating
for research. In terms of total research income, UCL ranks third in the UK.
In the most recent Research Assessment Exercise (2008), 60% of research activity in the
Department of Physics and Astronomy was judged to be in the highest two categories of either 4*
(‘world-leading’) or 3* (‘internationally excellent’).
Many departments in UCL, including Physics and Astronomy, have widespread links with industry.
These range in size from individual initiatives to large international research laboratories located
within UCL.
Being in the heart of London makes UCL a lively and stimulating place to study. It is close to many
renowned libraries and museums, which can add to the educational experience. Finally, UCL
students have magnificent sports grounds, and are fortunate in having not only their own students’
union, but also that of the University of London nearby. Together, the combined range of facilities
provides just about everything a student could want.
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Why Physics and Astrophysics?
Why choose a degree in astrophysics or physics at UCL? The principal motivation for any
prospective student should be an interest in the academic and personal opportunities presented
by a top-quality degree programme. But in the broader view, we should recognise physics as an
essential part of everyday life: when we turn on a light, use a mobile phone, or check the weather
forecast, we are reaping the practical benefits of generations of physics research.
Astrophysics is, both figuratively and literally, more a ‘blue skies’ field, but makes demands across
a broad frontier of technologies: materials science, optics and electronics. It is tomorrow’s
requirements for research and development in this wide range of commercial and academic
applications that provide the challenge for today’s student.
As well as looking into fundamental science, a degree programme in physics or astrophysics goes
to the ‘cutting edge’ of technologies that affect everyone in their everyday life, and equips the
student with the tools and imagination to address tomorrow’s questions.
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You may already be looking at employment prospects, and a science degree from UCL is a strong
asset across the whole range of careers where basic scientific skills are required, from
accountancy to astrophysics, and computing to cryogenics. Those looking for a deeper
understanding of the world whose future lies in our hands, or for marketable skills in the
technological society, need look no further.
The ‘art’ of science is to ask questions for which an answer is within – or just beyond – reach.
Today’s physicist might be trying to understand how to harness nuclear fusion as a source of
limitless, clean power; the evolution of the Universe in the first fractions of a second after the Big
Bang; the behaviour of atoms and molecules in planetary atmospheres; or the processes
underlying continental drift.

About the department
Located on the main UCL site on Gower Street, the department has around 60 teaching staff, with
about 380 undergraduate and about 125 graduate students. In a recent survey of teaching and
research in departments of physics by The Times, special mention was made that ‘UCL was the
nearest rival to Oxford and Cambridge, its performance enhanced by enviable staffing levels’.
There is thus an excellent relationship between staff and students, which finds expression in the
joint staff-student departmental committee and in the annual weekend at Cumberland Lodge
(where both groups get together for a lively couple of days amidst the beautiful surroundings of
Windsor Great Park).
Most of the teaching staff are also active in research over a broad range of disciplines including:
astrophysics; atmospheric physics; particle physics; planetary physics; atomic, molecular and
positron physics; condensed matter physics; instrumentation. Excellent research opportunities are
thus available for those wanting to continue their studies after completion of their first degree.
Having a strong research base also brings benefits to our teaching activities. For instance, many
of the course units available later in the degree are directly related to departmental research. For
those considering Astrophysics as a degree, UCL’s University of London Observatory (ULO) at
Mill Hill, which is incorporated in the department, is superbly equipped with five permanently
mounted telescopes with apertures ranging from 8 inches to 24 inches and a wide range of
modern astronomical instrumentation. It is a major undergraduate teaching asset. In addition,
about a quarter of our teaching staff are active researchers in astronomy or astrophysics and their
experience adds depth and topicality to their teaching.
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Strong teaching links are maintained with other departments, notably Space and Climate Physics,
and Medical Physics and Bioengineering. These broaden the learning opportunities available for
all students, as well as allowing us to offer a wider variety of degrees.
The department also has strong and developing links with industry and applied science. We are
taking the leading role in the London Centre for Nanotechnology, which opened a few years ago.
The centre further strengthens our Condensed Matter and Materials research area and pioneer
work in the exciting new field of nanotechnology. Three UCL-wide collaborations have been
initiated by our Professors: the Centre for Advanced Instrumentation Systems, the Centre for
Materials Research, and the Centre for Cosmic Chemistry. Instrument development for astronomy
has resulted in the formation of two companies, based on site, one of which has been awarded
DTI ‘SMART’ prizes for its achievements in transferring technology from the academic to the
industrial sector.
Here in the Department of Physics and Astronomy at UCL we pride ourselves on the
commitment we give to our students at all levels. Our programmes of modernisation and
development of all aspects of our teaching are continuing as we adapt to the ever-changing world.

Your degree
Which degree?
Although it may be possible to change from your original choice in the first few weeks after you
arrive at UCL, it is obviously sensible to select a suitable degree programme at the earliest
possible stage.
To decide upon your programme at UCL, there are two aspects to consider:
i) Length of degree programme – MSci or BSc
In most subject areas you can choose to follow either a four-year MSci or three-year BSc. The
BSc is a fully integrated and complete programme of study designed to lead to an Honours
degree. However, most students – especially those looking forward to a career in research – opt
for the additional year of more specialised study which leads to an MSci degree. The flexibility to
switch between the two remains until at least the end of the second year. If in doubt, start with
the MSci.
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ii) Subject of degree programme
There are two main subject areas you can choose – Astrophysics or Physics – but within these
there are a number of choices of degree. Each depends strongly on a good knowledge of
mathematics. A more detailed structure is set out on the following pages but, in the main, each
degree consists of three major components:
Core physics or astronomy
Core specialist material
Options.
When you have made your choice, use the following list of degree programmes to enter the
correct UCAS code on your UCAS application:

Physics-based degrees

Astronomy-based degrees

Programme title

MSci

BSc

Physics

F303

F300

Theoretical Physics

F345

F340

Medical Physics*

F350

F351

Mathematics and Physics**

GF15

GF13

Astrophysics

F511

F510

* For further details about these programmes and admission to them, please see the separate
Medical Physics booklet, available from the Study Information Centre – see inside front cover
for details, or visit www.ucl.ac.uk/prospectus/medphys
** For further details about this programme, please see the separate Mathematics booklet,
available from the Study Information Centre – see inside front cover for details, or visit
www.ucl.ac.uk/prospectus/mathematics
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Degree structure
First-year programme
Students are given a broad introduction to the subject:

Core studies

Practical sessions

Specialist studies

• Physics of the Universe
• Mathematical Methods 1 and 2
• Introductory Classical
Mechanics
• Waves, Optics and Acoustics
• Thermal Physics
• Developing Effective
Communications 1

Practical sessions are attended
by all students and place an
emphasis on transferable skills,
including use of computers, along
with laboratory sessions and
observational work at ULO.
Physics students also get chance
to use ULO.

Each degree stream has its own
specialist courses which relate
to particular topics within that
subject:
• Observational Astronomy
• Practical Mathematics
(F340/F345 only)

Second-year programme
Students will have a clearer idea of the direction for their studies to follow. The second year
provides a basis for greater specialisation:

Core studies

Practical sessions

Options

• Mathematical Methods 3
• Statistical Mechanics and
Thermodynamics
• Quantum Physics
• Astrophysical Processes
• Electricity and Magnetism
• Developing Effective
Communications 2

Project work begins in the second
year for Physics-based students.

Lecture options: introduced in the
second year, these allow for
individual preferences within your
degree stream and variations with
the degree stream structures.

www.ucl.ac.uk/prospectus/physics |
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Third-year programme
BSc, final year; MSci, further development towards fourth year.

Core studies

Practical sessions

Options

More detailed compulsory
Astrophysics course and Physics
courses depending upon your
chosen field.

Astrophysics students attend
Observational Practicals at the
University of London Observatory
(ULO) and have the option in term
2 of a field trip to a French
observatory. A comprehensive
Group Project is taken by all
Physics-based students.

Lecture options: allowing a
greater opportunity for your own
preferences in your chosen field.

Project

Options

Individual projects; opportunities available from a
large range, often within a research group

Large range of course options available, including
ones from other University of London colleges
covering mathematics, and physics and astronomy,
at very advanced levels.

12
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Fourth-year programme (MSci)
The final year for MSci students moves towards the frontiers of knowledge within their
chosen field.
Courses available in third and fourth years
Some courses listed below are compulsory for a particular stream, others are options that allow a
student to cover a wide range of topics:

Third year

Fourth year

• Astronomical Spectroscopy
• Atom and Proton Physics
• Climate and Energy
• Cosmology and Extragalactic Astronomy
• Group Project
• Interstellar Physics
• Lasers and Modern Optics
• Materials and Nano-materials
• Nuclear and Particle Physics
• Physics and Evolution of Stars
• Physics of the Earth
• Practical Astronomy 1, 2 and 3 (1 and 2 taught at
ULO; 3 is the field trip)
• Quantum Mechanics
• Scientific Computing*
• Solid State Physics
• Theory of Dynamical Systems*

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Advanced Cosmology
Advanced Quantum Theory
Atom and Proton Physics
Galaxy and Cluster Dynamics
High Energy Astrophysics
Molecular Biophysics
Molecular Physics
Order and Excitation in Condensed Matter
Particle Physics
Planetary Atmospheres
Quantum Computation and Communication
Scientific Computing*
Solar Physics
Space Plasma and Magnetospheric Physics
Stellar Atmospheres and Stellar Winds
Theory of Dynamical Systems*

* available in the third or fourth year
Other intercollegiate options are also available as well as a few courses from other
UCL departments.
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Your learning
The teaching methods used in the department are built on the assumption that the intelligence
and motivation of our students can be taken for granted. It is our job to ensure that the excitement
of the subject enlivens the necessary hard work of studying.
There are three main components of your degree programme:

Lecture courses
One-hour lectures (conveying basic information)
Question sheets (homework)
Special classes (for guided practice)
A 2.5-hour examination (at the end of the year).

14
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Practical courses

Basic laboratory skills
Standard experiments (usually with
a partner)
Keyboard and computer skills
(transferable skills)
Computer programming
Data analysis techniques
(evaluating results)
Project work (extended experiments
or research).

Tutorials
All students are assigned a Personal Tutor,
who is the first point of contact for any
confidential matters, such as domestic
difficulties, on which help or advice is needed.
There are a number of example classes in key
subjects such as mathematics to help you in
your work and your tutor can help you find
additional help if you both feel that is needed.
The tutor is also a key person in helping to
develop your communication skills.

THE STUDENT VIEW

These take up about 20% of your time. The
exact content varies from year to year, but they
are continuously assessed and include:

Rajiv Thakrar
Physics MSci
Second year
Physics is a subject which has
always intrigued me. It deals with the
processes in the universe from the
smallest to the largest of scales. As
well as enjoying mathematics, which
takes up a large chunk of the
programme, physics quenches my
thirst for knowledge of the things
around me, allowing me to achieve a
deeper understanding about anything
I come across on a day-to-day basis.
The programme structure is very
broad at the start, leading to
specialisation in later years. The
staff are very welcoming to
questions and are always available
to help outside of lectures if and
when I have any problems.

www.ucl.ac.uk/prospectus/physics |
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How is the final degree class arrived at?
The class of degree which you are awarded after three or four years of study at UCL is decided
by the quality and quantity of the work you do during that period. Results of examinations are
combined with continuous assessment marks in a simple formula to gauge your overall
performance. The formula used recognises that some students do not settle immediately, so an
increasing weight is given to results from each successive year of the programme.

Living
Accommodation
You need not be concerned about finding
a place to live as, subject to you meeting
our conditions, we will guarantee you a
residential place in your first year
irrespective of your permanent home
address. With catered Halls of Residence
and self-catering Student Houses, you
can be sure of finding student
accommodation at UCL to suit your
lifestyle. Please see www.ucl.ac.uk/
accommodation for further details.

Support and welfare
By providing support for your academic
work and offering a range of services to
assist you in your personal life, we help
you to get the most from your studies and
enjoy your time as a student here at UCL.

16
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Right from the start you can take advantage of UCL’s Transition Programme designed to help you
settle in to your first year. Your Personal Tutor will guide you through your academic studies and
can also direct you to other sources of help and support including the UCL Union Rights and
Advice Centre, the Student Counselling Service, and the UCL Health Centre. Full details are
available at www.ucl.ac.uk/current-students/support

Recreation
Studying in the centre of one of the world’s great capital cities offers almost unlimited
opportunities for you to enjoy your time at UCL. London offers unparalleled resources for
learning and entertainment, including museums, exhibitions, theatres, shopping, restaurants and
cultural festivals.
UCL has its own fitness centre as well as facilities for a huge range of indoor sports and, in
Hertfordshire, outdoor pitches and courts. UCL also has several cafés and bars where you can
relax, and our own professionally equipped theatre, the UCL Bloomsbury. Over 130 clubs and
societies covering all aspects of politics, arts, religion, culture and entertainment, as well as a wide
variety of sports, are run under the auspices of the UCL Union. See www.ucl.ac.uk/study/
undergraduate-study for more details.

www.ucl.ac.uk/prospectus/physics |

Funding
Money is a concern for all students.
Tuition fees, books, food, clothes and
general living expenses all need to be
covered. However, surveys show that
investing in your education pays off and
that London graduates can earn starting
salaries which are up to 25% higher than
the national average.
If you are a UK or EU student you can
apply for a loan to cover tuition fees.
Loans for maintenance (living expenses)
are also available for UK and, in some
circumstances, EU students. As a UK
student you may also be eligible for a
non-repayable Higher Education
Maintenance Grant (HEMG). In addition,
UCL Bursaries are available to assist
those students who are in receipt of an
HEMG with their fees and living
expenses. A number of UCL scholarships
are offered, some tied to particular
departments and others to students from
specific countries. Full details are on the
web at www.ucl.ac.uk/study/
undergraduate-study/fees-and-costs

17
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Your application
How to apply
All applications for full-time university degrees
must be made through UCAS, and for UCL
you will need to give the code UCL U80. If you
are studying in the UK, your school or college
will offer advice on the application procedure.
Applications to UCAS have an initial closing
date of 15 January, and you are advised to
apply before that date.
If your application is considered strong
enough the department will invite you to visit.
During the visit you will have an opportunity to
meet our students, take a tour of UCL and the
department, and have a one-to-one session
with a member of staff. This will give you an
opportunity to find out whether you would be
happy to spend three or four years here. It is
advisable to get in touch with your Local
Education Authority at an early stage,
particularly if you are uncertain about your
eligibility for any financial support. If you have
left school, or are applying from outside the UK, you should contact UCAS for further
information at www.ucas.com or write to: UCAS, Rosehill, New Barn Lane, Cheltenham,
Gloucestershire GL52 3LZ.

Entry requirements
A levels: AAB-ABB to include Physics and Mathematics. A pass in a further subject at AS level or
equivalent is required for all programmes. Suitable applicants who have not taken a fourth subject
at AS level will still be invited to visit, but may be asked for higher grades at A level.

www.ucl.ac.uk/prospectus/physics |
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IB Diploma: 34-36 points with a score of 16-17 points in three higher level subjects to include
Physics and Mathematics.
Other qualifications: see www.ucl.ac.uk/prospectus/physics
For answers to frequently asked questions about general entry requirements see
www.ucl.ac.uk/study
We also admit students with comparable qualifications, such as Scottish Advanced Highers,
CSYS, Irish Leaving Certificates etc, and we welcome students with non-standard qualifications for
whom entry requirements are more flexible.

UCL University Preparatory Certificates
International students of high academic ability,
but whose qualifications are not equivalent to
the British system, should consider applying
for a UCL University Preparatory Certificate
(UPC). These are high-quality one-year
undergraduate foundation courses, run by
UCL, which aim to help such students gain
access to degree programmes at UCL and
other leading British universities across a
broad range of subject areas.
These courses are not intended for students
who have taken, or are taking, A levels or the
International Baccalaureate Diploma.
For further details of UCL University
Preparatory Certificates see
www.ucl.ac.uk/upc or contact UPC
Administrators, UCL Language Centre,
University College London, 26 Bedford Way,
London WC1H 0AP, EMAIL upc@ucl.ac.uk,
TEL +44 (0)20 7679 8666.
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Your career
We aim to give our students an education in
basic principles which will have lasting value,
and will remain applicable to technologies
that are as yet unknown. The Institute of
Physics has conducted extensive surveys
which show that physicists, because of their
versatility, are welcomed by a wider range of
professions than any other subject. Our
graduates show a similar pattern, and their
combination of mathematical and computing
skills, coupled with substantial experience of
project work, means that they enter a diverse
range of careers.
After graduating, many enter industry in the
broad areas of research, design, development,
computing, finance, marketing, and insurance;
we also have examples of entry to the
services, the police, the Patent Office, and the
Church. A large group continues with higher
education, working for an MSc or PhD degree
(over a recent three-year period, more than
50% of our graduates in both physics and
astrophysics continued in this way, compared
with 40% nationally). With a PhD, such
graduates have the prospect of a postdoctoral appointment in a university or research institute.
A good example of one of these is Claire Gwenlan, Granville prizewinner, now researching in
elementary particle physics. The Granville Prize was awarded to the best graduating student in
physics and astrophysics in the whole of the University of London.

Disclaimer
This booklet must be read in conjunction with
UCL’s Undergraduate Prospectus. The
information given in this booklet is correct at
the time of going to press and UCL will make
every effort to provide the programmes
described herein. However, the booklet is
published well in advance of the session to
which it relates and UCL reserves the right to

withdraw any programme, and to withdraw or
amend the content of any course forming part
of a programme, either before or after
students enrol. UCL undertakes all reasonable
steps to provide educational services but does
not guarantee the provision of such services.
Please see the detailed Disclaimer in UCL’s
Undergraduate Prospectus.

Information in alternative formats
The information in this publication can also be found at
www.ucl.ac.uk/prospectus on the UCL website. If you
require the information in an alternative format (e.g. large
print), please contact UCL Student Disability Services.
EMAIL disability@ucl.ac.uk
TEL +44 (0)20 7679 0100
© Educational Liaison, UCL. June 2010
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