udent Scientific Review
Volume







'S
SRh

Trinity Student Scientific Review

Volume 1



Published by the Trinity Student Scientific Review
c/o Faculty of Engineering, Mathematics and Science,
Trinity College, Dublin 2
Republic of Ireland.

All rights reserved.
Copyright © contributors to the
Trinity Student Scientific Review 2015

All views expressed herein are those of the authors and do not
necessarily reflect the views of the editors or sponsors.

This journal claims no special rights or privileges.
Printed by Brunswick Press Ltd.

Cover by David Corish
Photography by Geardid Gibbs and Benedict Shegog.

The TSSR logo was created by Ger Walsh at Magnet Design in 2014.

The Trinity Student Scientific Review is also available online at
http://trinityssr.com/

iv



'S
SR

The Trinity Student Scientific Review
is kindly sponsored by the

Dr Patrick Prendergast,
Provost of Trinity College Dublin

The Faculty of Engineering, Mathematics and Science
Trinity College Dublin



TriNITY STUDENT ScIENTIFIC REVIEW VoL. I

THE TRINITY STUDENT SCIENCTIFIC

REVIEW COMMITTEE 2015

General Managers: Johnny Deane
Georgia O’Sullivan

Biology Editor: Dan McDermott
Chemistry Editor: Elaine Kelly
Physics Editor: Dylan Scully
Production Manager: David Corish
Launch Manager: Luke McGuinness

oy : 2=
Back Row (L to R): Dylan Scully, Dan McDermott, Luke McGuinness,
David Corish
Front Row (L to R): Johnny Deane, Georgia O’Sullivan, Elaine Kelly

vi



Prize-Winning Essays of
The Trinity Student Scientific Review 2015

Best Overall Essay:
A Quantam Model of Olfactory Reception

Oskar Ronan

Best Biology Essay:
A Fourth Dimension in the Bacterial Defence
Against Bacteriophage Infections
Matthew Dorman

Best Chemistry Essay:
Targeting ligands and Nanovehicles:
A Novel Approach to Lung Cancer Therapy
Shelley Stafford

Best Physics Essay:
Graphene-Sulfur Composites: A Novel Method in
Developing Advanced Lithium-Sulfur Batteries
Andrew Selkirk

Best Freshman Essay:

The Uses and Limitations of Absorption Spectroscopy
in the Development of Non Invasive Blood Glucose
Monitoring Systems
Kate Reidy

vii



ENDORSEMENTS

“As Dean of the Faculty of Engineering, Mathematics and
Science, it is my pleasure to support the Trinity Student Scientific
Review (TSSR), a challenging and innovative initiative by our
Science Undergraduate Students. Trinity College is committed to the
enhancement of the learning experience of each of its students and
TSSR provides a platform in the Faculty for our students to develop
the critical academic and literary skills of modern day scientists.
TSSR showcases undergraduate academic talent and encourages the
recognition of this talent among peers and staff.

This review journal demonstrates the ability of the Editorial Board
to collaborate effectively with both academics and industry to reach
a successful conclusion and gain invaluable insights into scientific
publishing and editing. The production of TSSR demonstrates a
combination of enthusiasm, inspiration and organisation that Trinity
College actively encourages among its student body.

Science progresses through publication, and TSSR has the potential

to stimulate students to pursue further research that ignites their
curiosity.”

Prof. Clive Williams

Dean of the Faculty of Engineering, Mathematics and Science

Trinity College Dublin

“I would like to strongly endorse this concept of an
undergraduate produced student review journal. It is great that
undergraduate students get the opportunity to write scientifically in
a serious way at an early stage in their career. It can only help them
progress academically and this early exercise of technical writing
will be of immense benefit for the rest of their careers.

We should remember that a professional scientist should not only
be technically competent and be widely knowledgeable about their
chosen subject, but should also aim to be a professional writer. First
class written communication is essential for success in getting Grant
funding and getting papers published and, more importantly, cited.
Writing does not come easy to many. Practice makes it easier.

So in short, TSSR is a great idea which has arrived on the scene at an
Vii1
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appropriate time. The editorial Committee are to be commended for
bringing this all together”

Professor Mike Lyons

Associate Professor, Physical Chemistry and SFI Principal

Investigator in the School of Chemistry, Trinity College Dublin

“The TSSR is an exciting initiative run by a talented bunch
of enthusiastic third-year science undergraduates for the benefits of
their fellow students. It provides participants with the invaluable
opportunity to experience the peer review process. Students who
are successful in getting their original work published at this stage in
their career will be at a distinct advantage when it comes to applying
for future PhD positions, which is a process that is becoming more
and more competitive.”

Dr Rachel McLoughlin
Assistant Professor in Immunology
Trinity Biomedical Sciences Institute

“I'm delighted to be involved with the Trinity Scientific
Review. The publication is a great opportunity for students to hone
their writing and share their ideas with the world. It’s also a brilliant
way for students on the editorial board to gain organisational skills
that will be invaluable throughout their future careers.”

Dr Natalie Cooper

Assistant Professor

Macroecology and Macroevolution Research Group
Trinity College Dublin

“This is a great idea, highlighting exciting developments in science
from the students’ point of view”

Professor John McGilp

Professor of Surface and Interface Optics

Trinity College Dublin

ix



TriNITY STUDENT ScIENTIFIC REVIEW VoL. I

“I am very happy to support the Trinity Scientific Review.

The more we can communicate the science we do the better - for our

colleagues, students and the broader community. I look forward to
reading the interesting reviews that will appear.”

Professor Luke O’Neill

Chair of Biochemistry

Trinity College Dublin

“The Trinity Student Scientific Review is a great idea for
helping students to research and write up topics they are interested
in. In this way they can experience the pleasure of sharing with
others their enthusiasm for science. For over 40 years I've shared with
Trinity students my own enthusiasm for physics, and encourage all
students to give this initiative their support. I wish the Review and
all those involved every success”

Dr. Eric Finch
Fellow Emeritus and Senior lecturer in Physics
Trinity College Dublin

The Trinity Student Scientific Review was kindly supported and
endorsed by the Science Gallery, Trinity College Dublin.
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Welcome

On behalf of the Editorial Board and the Committee, we would
like to welcome you to the first ever edition of the Trinity Student
Scientific Review.

It has been a pleasure working with our dedicated team of
students and academics over the past few months in producing this
publication, and we are so pleased to be able to showcase such a
high standard of academic talent from our fellow students. This
standard meant our editorial teams had their work cut out for them
when it came to choosing the best articles, and the following pages
are a testament to the quality and talent of Trinity students.

Our aim for the TSSR was to provide Trinity science
undergraduates with an opportunity to bridge the gap between their
degree and the research-driven world of science by engaging in an
area of particular interest to them. In writing this it is important to
acknowledge the Student Economic Review here in the University
as a source of inspiration for the TSSR. Professor John O'Hagan and
his team of students from the Department of Economics succeed in
producing a wonderful journal every year, providing their students
with the opportunity to be published as undergrads. The SER
has become part of the fabric of academic and student life in the
department, which is something we hope for the TSSR to achieve.

The establishment of the TSSR this year would have
been impossible without the overwhelming encouragement and
enthusiasm of the academics we initially approached, and we are
very grateful to Dr Andrew Jackson of the Department of Zoology,
Professor Werner Blau of the Department of Physics, and Dr Mike
Southern of the School of Chemistry. Without them, we would
not have accomplished half of what we did. The Trinity Student
Scientific Review will grow and develop with them as continuing
academic advisors. To the postgraduate students and academics
who made the editorial process run smoothly, efficiently and fairly,
we are grateful for your time and your invaluable contributions.
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None of what we have achieved this year would have
been possible without the generous sponsorship we received from
the University itself. We would like to sincerely thank Dr Patrick
Prendergast, Provost of Trinity College Dublin, for recognising the
potential of the TSSR and ensuring we went to print this year. To
Professor Clive Williams, Dean of the Faculty of Engineering, Maths
and Science, we are extremely grateful for your immediate and full
support from the very start. To the wonderful staff in the Faculty
office, we are indebted to you and your patience when we were
running up and down the stairs to knock on your door.

If we were to list everyone who has gone out of their way
to offer invaluable advice these past few months we would have a
publication twice the size it is now, so to keep this as short and as
sweet as possible know that we are indebted to every single one of
you.

Our fellow founding members of this publication deserve
our biggest thank yous; Dan McDermott, Dylan Scully, Elaine Kelly,
Luke McGuinness and David Corish, you made our jobs easier by
being so good at yours. It was a pleasure, a privilege and a lot of fun
working with you.

We are looking forward to seeing the TSSR grow to become
a firm fixture in the undergraduate academic calendar. We hope
that the work we have done these past few months has laid the
foundations for the Trinity Student Scientific Review to go on and
become a platform for Trinity science students to explore their own
research interests, and we know these exceptional students that
come through Trinity College Dublin will ensure the success of the
TSSR for years to come.

Johnny Deane & Georgia O’Sullivan

General Managers
Trinity Student Scientific Review 2015
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