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Saturday 7 November 2015
10am – 4pm, Byre Theatre
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The Shine Team. From left to right: artist Tim Fitzpatrick, musician Bede Williams 
and astronomer Anne-Marie Weijmans. 
(Credit: Rita Tojeiro)

Introduction
Welcome to Shine: a celebration of the International Year of Light with Science, Art and 
Music! We are delighted that you have decided to visit us here in the Byre Theatre in 
St Andrews, and to see what happens when an astronomer, an artist and a musician decide 
to work together and share their visions on light. That collaboration resulted in today’s event, 
where we present a mixture of science, art and music, all centred on light. All throughout 
the Byre we have science demonstrations for you to explore, that showcase the properties of 
light, and how in some ways, light behaves just as sound. This is explored further in Dr Tom 
Brown’s lecture on the wave and particle nature of light, which also is an introduction to one 
of the music pieces that the New Music Ensemble will perform. That same ensemble will play 
a specially commissioned piece inspired by light and galaxies, by composer Eddie McGuire: 
this will be a world premiere! Don’t forget to climb the staircase to the top level of the Byre, 
where you will find Tim Fitzpatrick’s vision on light and galaxy spectra in his art installation, 
as well as the planetarium team of the School of Physics and Astronomy, ready to show you 
the night sky. And if you want to see the stars and planets for yourself, then drop by at the 
Observatory this evening, for star gazing and more light, art and music. 

We hope you will enjoy your light-packed day today!

Anne-Marie Weijmans
Shine Project Manager

Webpage: http://shine.wp.st-andrews.ac.uk
Twitter: @shine_iyl2015

(Cover credit: Tim Fitzpatrick)
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Programme
Science demos are available for you to explore throughout the day, at various 
locations within the Byre Theatre.

Planetarium shows at 10:30, 11:30, 12:30, 13:30, 14:30 and 15:30. Shows last 
approximately 20 minutes, and take place in the studio theatre upstairs.

Music performances and public lectures take place in the main auditorium, 
according to the following program:

11:30 – 12:00  Light Lecture by Dr Tom Brown
12:00 – 12:45  Music performance by New Music Ensemble

13:30 – 14:00  Light Lecture by Dr Tom Brown
14:00 – 14:45  Music performance by New Music Ensemble

An Art Installation inspired by light and emission line spectra is located just outside 
the studio theatre, and will be on exhibit throughout the day.

Star gazing will take place during the Open Night later today at the Observatory, from 
6 – 9pm. Information leaflets are available at the Byre’s reception area, or ask one of our 
volunteers.
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Meet the Shine Team
Dr Anne-Marie Weijmans is a lecturer and Leverhulme 
Early Career Fellow in the School of Physics and 
Astronomy at the University of St Andrews. She 
obtained her PhD in astronomy from Leiden 
University in the Netherlands, and worked 4 years 
as a Dunlap Fellow at the University of Toronto in 
Canada, before moving to St Andrews. Her research 
concentrates on the internal structures of nearby 
galaxies, as she studies their stars and dark matter 
haloes. She is the lead observer for the MaNGA galaxy 
survey, which is featured today in the Byre theatre 
through music and art. In her spare time, Anne-Marie 
plays the oboe in the Chamber Orchestra of the 
University of St Andrews Music Centre.

Bede Williams trained as a trumpeter 
and conductor. For the University 
of St Andrews Music Centre he 
directs the New Music Ensemble and 
teaches chamber music, conducting 
and performance.  He has given 
the premiere performance of over 
60 new works by emerging and 
established composers. He has a long 
association with the music of Eddie 
McGuire, the composer of the specially 
commissioned piece for Shine. 

Tim Fitzpatrick is the creative director of the Fife 
based community arts project ‘The Red Field’. Tim 
originally trained in photography but over the last 
fifteen years his work has increasingly developed 
into site specific work often involving combinations 
of distinctive public spaces, light, music, film, 
performance and underlying narratives.

Recently Tim has created new work as an invited 
artist for the Pittenweem Arts Festival and has 
collaborated with composer Michael Nyman and 
artist Goldie for the  Fragments Project - a response 
to the discovery of a fragment of a 12th century 
manuscript in the Scottish Borders.

Dr Anne-Marie Weijmans in the 
School of Physics and Astronomy. 
(Credit: Claudia Cyganowski)

Tim Fitzpatrick from the Red Field.

Bede Williams performs The Big Bang by Eddie McGuire 
at the Royal Society in Edinburgh. (Credit: Tim Fitzpatrick)
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Planetarium Shows
Do you want to learn how to find the North Star, and 
recognize all the constellations? 
Then come and visit the University of St Andrews Mobile Planetarium, and attend one of 
our shows today in the studio theatre! One show lasts about 20 minutes, and will show the 
night sky as you will see it later tonight at our Open Night. We’ll talk about the Sun and Moon, 
the planets of the Solar System, and the constellations. You will learn how to find your way 
around the sky using the Plough, and locate north using the Polar Star, just like the sailors did 
in the old days. The shows are suitable for both children and adults, a great family experience.

Astronomer and planetarium presenter Inna Bozhinova preparing a school class for their planetarium show. 
(Credit: Gabriella Hodosan)

We are available for school visits and science festival events.
For more information you can visit our website:
www-star.st-and.ac.uk/planetarium/ 
Have a question? – Contact us at planetarium@st-andrews.ac.uk
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Inspired by the distant light of the Universe
by Tim Fitzpatrick

To be involved in this exciting collaboration with astronomer Anne-Marie Weijmans, 
composer Eddie McGuire and music director Bede Williams has taken me into new and 
unfamiliar territory and, as I’ve been discovering, the fundamental properties of light can tell 
us so much more than I could ever have imagined.

An important part of Anne-Marie’s 
work is as the lead observer with 
MaNGA - mapping nearby galaxies 
at Apache Point Observatory in New 
Mexico. The work involves studying 
the very particular properties of 
light from stars and galaxies, and 
the detail gathered from the studies 
- spectroscopy - tells us a great 
deal about those stars’ or galaxies’ 
composition and characteristics. 

These studies in spectroscopy 
have formed the basis of my own 
approach to the Shine project and I 
have become fascinated by the form 
and patterns of emission lines.

In visible light - and all electromagnetic 
waves -  the individual elements which 
make up all the matter of the universe each 
have their own characteristic spectral lines 
which relate to discreet wavelengths - and 
therefore colours - of the spectrum. With 
these colour coded  “fingerprints” we can 
identify atomic and molecular components 
of stars. This is precisely what Anne-Marie 
is doing in her work at MaNGA and this 
investigation of colour and its frequency in 
the elements of the universe has inspired 
my installation piece for shine.

At a much more instinctive level, it 
undoubtedly helps that the spectrum is an 
intrinsically  beautiful thing to behold. For 
me, like most people, the sight of a full and 
perfect arc of a rainbow can never be just 
glanced and ignored and I now know that 
so much more is hidden inside it.

Majestic spiral galaxy NGC 4414, at a distance of 60 million 
light years from Earth. Image taken by the Hubble Space 
Telescope. (Credit: NASA/ESA/STScI)

Elliptical galaxy NGC 3923 at a distance of 90 million 
light years. Image taken by the Hubble Space 
Telescope. (Credit: NASA/ESA/STScI)
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MaNGA: Mapping Nearby Galaxies 
at Apache Point Observatory
Galaxies are located millions, 
if not billions of light years 
away from Earth. The only 
way that we can learn about 
what is going on in these 
systems, is by studying their 
light. We catch their light in 
our telescopes, lead their light 
on to spectrographs, and 
unravel their light into spectra. 
Different elements in the 
stars and gas in galaxies give 
rise to different absorption 
and emission lines, and by 
studying these lines we 
therefore learn about the 
contents of these galaxies. 
Movements of stars and gas 
in galaxies introduce small 
Doppler shifts to these lines, and so we learn about the dynamical state of galaxies: are the 
stars quietly rotating around the centre of the galaxy, or are they perturbed, maybe because 
of a recent merger? And the movements of stars and gas also give away the presence of an 
otherwise invisible dark matter halo.

Mapping Nearby Galaxies at Apache Point Observatory (MaNGA) is a spectroscopic survey of 
galaxies, that uses the 2.5-meter Sloan Telescope in New Mexico, US. MaNGA uses hexagonal 
fiber bundles to collect the light of galaxies, and record their spectra. MaNGA is part of the 
fourth generation of Sloan Digital Sky Surveys (SDSS-IV), with previous generations having 
imaged the northern sky and measured the cosmic expansion rate, amongst others. So far, 
MaNGA has observed more than 1400 galaxies, and over its 6 year survey period, it will record 
the spectra of 10,000 galaxies: the biggest galaxy survey of its kind!

The MaNGA survey inspired Scottish composer Eddie McGuire to write the galaxy suite 
that is premiering today in the main auditorium (concert times are 12:00 and 14:00). Artist 
Tim Fitzpatrick used one of the MaNGA test-observing plates as the centre-piece of his art 
installation, that you can see just in front of the studio theatre upstairs. And if you want to 
know more, visit our website, follow us on Twitter, or look up our videos on YouTube. Or, talk 
to one of the astronomers in front of the studio theatre, who will be very happy to answer 
your questions!

Webpage: www.sdss.org/surveys/manga
Twitter: @MaNGASurvey
Youtube Channel: Sloan Digital Sky Surveys

The Sloan Telescope at Apache Point Observatory in New Mexico, US. 
(Credit: Anne-Marie Weijmans)
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Concert Notes 
Matthew Hindson – ‘Light is both a particle and a wave’ 
(2010) Scottish Premiere
i. Light is both a particle and a wave
ii. Near the speed of light

One of the joys of living in the twenty-first century is the apparently endless explosion in 
technological and scientific achievement. It seems that hardly a week goes past without 
some amazing discovery being announced, be it a promising cure for a disease, a new piece 
of software or hardware that can do amazing things, or even new planets around a distant 
star that are believed to be conducive to carbon-based life. Even better is that, thanks to the 
internet, ordinary people (such as myself ) can learn about these innovations in next to no 
time. The pace of change, or perhaps the pace of hearing about such change, is continually 
increasing. As a starting point for this piece, I have used some common features around the 
properties of light that have been discovered or proposed over the past 100 years. Then I 
have developed these ideas within a concept of ‘place’ in our history (or imagined history, in 
the case of the second movement.) 

The first movement of this piece explores two main ideas. First, it is intended to be firmly 
placed in the present, representing forceful explorations that are currently being undertaken 
in the technological realm. We live in a competitive society in which the desire to be the 
first (and the best) may be rough, competitive and dirty. In the case of scientific discovery, it 
is a good thing to prove someone else wrong, which seems harsh and unforgiving and yet 
which has led to tremendous achievement and discovery. The second idea is based on the 
dual properties of light, and indeed all matter, as intimated by the title. Musically speaking, I 
have sought to portray the smallest particles (photons, which have no mass) by which we are 
surrounded every day, and which continually move in straight or maybe curved lines from 
one point to another. Light is also a wave, and the entire basis for which notes are used in 
this movement comes from the construction of a ‘pitch wave’. Waves are also evident in the 
gestures and dynamics used in this movement. 

The second movement is intended as a contrast to the rough, violent, turbulent first 
movement. It came from a consideration of where, perhaps, the human race may be in 
its development in 1000, 10000, 1 million years (if we do not annihilate ourselves in the 
meantime). Many science fiction stories posit a future in which time will no longer be a 
significant part of our existence thanks to the intervention of technology. In such a scenario 
taking a long trip across interstellar space, close to the speed of light, will be conceptually 
and physically unproblematic. With regards to light, one of the outcomes of Einstein’s theory 
of special relativity is that the closer to the speed of light one travels, the slower time passes 
(relative to a ‘stationary’ observer). So even though we may be travelling exceedingly quickly, 
in relation to someone else, we are acting very slowly indeed. The musical material for these 
two movements is linked - because getting to the ideas in the second movement depends 
on successfully completing those of the first movement. And no matter whether we exist in 
the present or the future, there will always be light as a constant.

Programme note by Matthew Hindson. 
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Eddie McGuire – ‘Symphonies of Galaxies’ (2015) 
World Premiere celebrating the MaNGA digital galaxy survey
i. Dust-veiled Starlight
ii. Embrace, Waltz, Merge
iii. Dark Matter Echoes
iv. Galaxies, Dancing

Composer Eddie McGuire will introduce his ‘Symphonies of Galaxies’ before the performance. 

About the St Andrews New Music Ensemble
The St Andrews New Music Ensemble brings together musicians of the University who have 
a curiosity to explore music of the twentieth-century and today. Rehearsing and performing 
on a project basis in close association with the St Andrews Chamber Orchestra, the ensemble 
has a flexible instrumental line-up and works with emerging and established composers: 
in recent years the ensemble has worked with Paul Mealor, Sally Beamish, Thea Musgrave 
and now, Eddie McGuire. The ensemble holds an annual Call for Scores that receives a wide 
international response – many of the winning pieces have entered into the ensemble’s 
repertoire. Highlights of 2015 included performances at Queen’s University Belfast and the 
Glasgow Royal Concert Hall.

Violins: Maebh Martin, 
 Graeme Cranston-Cuebas, 
 Francis Newman, 
 Ryen Crabb, 
 Ane Maria Dohl, 
 Mairi Warren
Violas: Imogen Wilkinson, 
 Mirrhyn Stephen
Cello: Daniel Harraghy, 
 Olivia Dawkins
Bass: Hector Waudby-West
Flute: Sarah Grant
Oboe: Anne-Marie Weijmans 
Clarinet: Susanna Hassinen
Bassoon: Belinda Gordon
Horn: Fiona Edwards
Trumpet: Andrew Mundy
Trombone: Thomas Harmar
Piano: Simon Smith

  The St Andrews New Music Ensemble in rehearsal for Shine. 
(Credit: Tim Fitzpatrick) 
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Public Lecture:
Waves and Particles – Light’s Confusing Nature
In this lecture we will look briefly at the history of understanding light and see how its 
behaviour has been understood by both waves and particles.  More recently the advent of 
the quantum universe in the early 20th century has caused us to think of light being both 
simultaneously (and somewhat confusingly) both a wave and a particle. In fact this wave/
particle behaviour has given rise to many of the twentieth centuries innovations from the low 
power LED lights that are gradually being used in your home, to the way the information you 
look up on the internet is carried around the world.

Dr Tom Brown is a Reader in Photonics in the School of Physics and Astronomy.  He is 
interested in building and applying laser systems to a very wide range of applications, 
ranging from new ways of doing dentistry to studying the effects of global warming on 
Antarctic fauna. Many of the lasers that he builds generate pulses in the femtosecond 
(0.000000000000001s) region - amongst the shortest events created in the history of the 
Universe.  In recent years these lasers have underpinned a wide range of applications from 
discovering the inner workings of the neurons in your brain, to powering the next generation 
of the internet.

 
Dr Tom Brown of the School of Physics and Astronomy. (Credit: Tom Brown)

The public lectures will take place in the main auditorium, and start at 11:30 and 13:30. The 
lectures will be approximately 30 minutes, and will be followed by a music performance that 
features a piece based on the wave and particle behavior of light.
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Open Night
Wait, we are not done yet! Join us this evening at the University Observatory! If the 
weather is clear, you will be able to see star clusters, Uranus, Neptune and maybe 
even Pluto through our telescopes. We also will have activities for children, more 
Shine activities (including a laser obstacle course, weather permitting), public talks, 
and music by the Music Centre’s Saxophone Quartet. Even if it turns out to be cloudy, 
it is therefore worthwhile to come along!

The Observatory is located off Buchanan Gardens, surrounded by the 
University’s playing fields. Telescopes will be open 6 – 9 PM. Ask one of our 
volunteers in the Byre if you would like more information, and pick up a leaflet 
from the reception!

 
The Observatory by Night. (Credit: Jan Boelsche)
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