69th ANNUAL CUMBERLAND LODGE SEMINAR WEEKEND

COMPUTATIONAL PHYSICS
BEYOND PEN AND PAPER
THE MAXWELL SOCIETY

FOREWORD

It has been an absolute pleasure watching the physics community grow bigger and stronger
together in such a short span of time. This year we have pushed a large number of
academic workshops, events and have had the best year for socials. From Karaoke nights to
PhD applications or switching to the MSci workshops, we hope you all took full advantage
of the extracurricular activities that we provided for every year group. We are still not
finished yet, there is still plenty more to come from us after Cumberland Lodge.
Look out for Theoretical Physics Seminars, more socials and more academic workshops.
Your 2019 - 2020 Committee,

Muneeb Zafar - President
Jim Shih - Academic Officer
Naiyira Naweed - Treasurer
Francesco Ghisoni - General Secretary
Nur Imanina Mohd Faidzal - Social Officer
Saga Masui - Academic Secretary
Jacopo Siniscalco - Academic Officer
Lily Hübert - Social Secretary
Carlos Barredo - Academic Officer
Iga Kulikowska - Social Secretary
Pablo Fernández de Alarcón - Academic Officer

On a more personal note, I would like to thank my committee this year for everything they
have done. I have been with the society for the past three years and never would I have
imagined to meet such an incredible diverse committee of friends that are as passionate
about creating long-lasting memories for you all, as the community in our department is.
Thank you for all the laughs and keeping up with my terrible puns.
I would also like to thank the Staff Members, Academics, Postgraduates and most
importantly my fellow Undergraduates in our department, who I got to work with and
develop friendships, memories and bonds that will stick with me forever.
Thank you for being such an amazing student body.
Muneeb Zafar
Maxwell Society President (2018 - 2020)

THE MAXWELL SOCIETY
is very pleased to welcome you to our 69th annual Cumberland lodge
seminar weekend.
Over the past decades, the Society has organised a study weekend at
Cumberland Lodge, located in the heart of the Great Park of
Windsor. The aim of this event is to inspire and introduce our members to
cutting-edge research on a focused topic. This year we will be looking at
Computational Physics.
Since this is our long-awaited event, we hope for everyone’s best
conduct. It is never too early to stand professionally in the research world,
with a beautiful chance to discover the limits of knowledge.
Cumberland Lodge is a formal Royal residence set in the heart of
Windsor Great Park and has been the home of an educational foundation
since 1947. With a games room containing both a snooker and 8-ball
table, fields and nature for wandering, and skies for stargazing; this is an
academic event with social aspects to not underestimate.
We are looking forward to an amazing weekend with you!
Your Maxwell Society Committee

SCHEDULE

1
21ST OF FEBRUARY

15:30
Meet outside the
lobby at Strand
Campus WC2R 2LS
16:00
Departure from KCL
18:00
Arrival at the lodge
Check In/Reception
19:00
Dinner
20:30
First Lecture - Prof. C.
Molteni
22:00
Maxwell Quiz
Stargazing (weather
dependent)

2
22ND OF FEBRUARY

8:15
Breakfast
9:30
Second Lecture Dr. J. Bhaseen
11:00
Coffee Break
11:30
Third Lecture Dr. D. Cole
13:00
Lunch
14:00
Free Time
16:00
Coffee Break
17:30
Fourth Lecture Dr. A. Fornili
19:00
Dinner
20:30
Murder Mystery

3
23RD OF FEBRUARY

9:00
Breakfast (Vacate
bedrooms)
10:30
Coffee (Departure
Mass)
11:00
Free Time
13:00
Lunch
14:00
Fifth Lecture Prof. G. Csanyi
15:30
Coffee/Check out
16:00
Departure Lodge
18:00
Arrival at KCL

SPEAKERS & ABSTRACTS
DR CARLA MOLTENI (KCL) - MODELLING COMPLEX
SYSTEMS WITH THE AID OF SUPERCOMPUTERS:
FROM NANOMATERIALS TO BIOMOLECULES
Atoms, composed of nuclei and electrons, are the constituents of both
living and non-living matter. They can assemble and disassemble in a
huge variety of ways, guided by the laws of (quantum) physics, to create
complex materials and biomolecules. In principle, we can write down the
mathematical equations that describe precisely atoms’ behaviour, but in
practice we cannot solve them except in simple cases. However the
availability of increasingly powerful computers and some imaginative
tricks of the trade allow us to monitor the dynamics of atoms in complex
systems as they interact, rearrange and react to external stimuli (such as
light, pressure or the binding of a drug), or to the presence of anomalies
(such as defects or mutations). I will discuss the challenges and
opportunities for investigating the complexity of matter at the electronic
and atomic level with computational methods, which can be used to
explore many different situations. I will illustrate this with a series of
examples, including nanocrystals that change shape and structure in
response to pressure, ice crystals that grow differently depending on
temperature, neuroreceptors involved in the communication between
neurons in the brain, light-activated switches that allow us to see and
sense the environment, and the polyphenols of green tea that may help
regulate heart contractions.

DR. JOE BHASEEN (KCL) - MORE IS DIFFERENT
Although One of the most striking features of quantum many-body
systems is that their emergent excitations may be completely different
from their microscopic constituents. Paradigmatic examples include the
formation of Cooper pairs in superconductors, the appearance of
fractional charges in the Quantum Hall Effect, and the presence of
magnetic monopoles in spin ice. In this talk I will provide a brief
introduction to some of these exotic phenomena, including the
importance of theory and experiment.

DR DANIEL COLE (NEWCASTLE UNIVERSITY) APPLICATIONS OF LARGE-SCALE QUANTUM
MECHANICS IN BIOLOGY
Recent progress in linear-scaling quantum mechanics software allows
electronic structure calculations of systems comprising many thousands
of atoms to be performed on a routine basis, giving access to typical
length-scales in many biological molecules. I will give two examples from
our work in which these simulations have played a role in elucidating
possible functional roles of quantum effects in biology. In the first
example, linear-scaling quantum mechanics is used to parameterise a
model Hamiltonian to describe energy transfer in the Fenna-MatthewsOlson light-harvesting complex. In the second example, I will
discuss possible functional roles of quantum many-body effects in
transition metal containing proteins. Finally, I will present progress
towards our goal of modelling long time scale behaviour in biological
molecules using quantum mechanical bespoke (QUBE) force fields.

DR. ARIANNA FORNILI (QMU) - POCKETS IN MOTION:
HOW PROTEIN DYNAMICS CAN AFFECT PROTEINDRUG INTERACTIONS
Protein dynamics can determine the way proteins perform their biological
function and interact with other molecules. In particular, recent research
has highlighted how small molecule binding sites (or ‘pockets’) can
dramatically change their shape as a result of protein motions, thus
expanding the space of potential drug targets. In this talk I will show how
molecular dynamics simulations can capture binding pocket dynamics
and how this information can be used for the discovery of new drugs. I
will also present recent theoretical predictions of mechanically induced
binding pockets in proteins involved in muscle contraction.

PROF. GABOR CSANY (CAMBRIDGE) - TBA

CHECKLIST
Departure
-

Meet outside the Strand entrance at 3:30pm

-

The coach is booked to leave at 4.00pm sharp on Friday

-

Have your confirmation email of your ticket purchase with you just in case
something goes wrong

-

Everyone will need to vacate their bedrooms at 9am on Sunday

In your luggage
-

ID/Passport (requirement if you are going to the Royal Chapel on Sunday)

-

Confirmation Email

-

Smart casual clothes (especially for those going to Royal Chapel for Sunday
Mass)

-

Proper shoes for those who would like to wander around the park (it is very
muddy off the road no matter the weather condition)

-

Personal necessities (such as medicine and personal toiletries). Towels and
other toiletries are available at the Lodge.

-

If you would like, you may bring your own Cards/Board games

-

Do not bring any alcoholic beverages (you can buy drinks at the bar)

At Cumberland lodge
-

Please follow the timetable

-

Breakfast is served from 8:15-9:00 Saturday and 9am – 9.45 Sunday

-

Lunch at 13:00 and Dinner is served at 19:15

-

Morning coffee and afternoon tea times are found within the timetable

-

Enjoy all the facilities but be respectful

-

Respect the staff and any other guests

-

Please ask questions and try to talk to the speakers, after their lectures and
during the weekend. Take advantage of this great chance!

-

Don’t miss the lectures! (attendance will be recorded)

CODE OF CONDUCT
WE ENCOURAGE YOU TO…
…engage in conversation with your fellow students and lecturers
and avoid using mobile devices (especially in the dining rooms)
…enjoy any beverages offered by the Lodge. Do not bring any
alcoholic drinks or illegal substances into Cumberland Lodge
…respect the strict non-smoking policy inside the buildings, this
includes vaporisers and e-cigarettes. There are ashtrays outside.
…respect private areas, stay within the grounds of Cumberland
Lodge after dark and keep noise levels at a minimum
…enjoy the amazing premises of Cumberland Lodge, please
do not have any parties in your bedrooms

DAMAGE TO PROPERTY/ADDITIONAL CHARGES
Smoking in bedrooms
Soiling a room

-

Wet mattress
Vandalism

-

Absence from lectures

-

£30 cleaning charge per room
£100 cleaning charge per room/loss of
use charge
charged for at cost
charged for at actual repair cost/loss of
use charge
charged for unsubsidised £240
participation fee

We reserve the right to send home any student who is not respecting the
Code of Conduct (including excessive drinking). If it is not possible to
identify the individual(s) who have committed the offence, the entire
department may be asked to not return to the Lodge.

CUMBERLAND LODGE

NOTES

CONTACTS
In case of an emergency, contact the Cumberland Lodge
Reception or Dr Chris Lorenz.
For any personal issues or enquiries please do not hesitate to
approach the committee at any time.

THE MAXWELL SOCIETY

