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Thi e public engagement event doesn’t happen without a lot of hard work behind the scenes, and we would
opportunity to thank some key people that have made this extraordinary event possible, including: William
e (Chair of the Southampton Science and Engineering Festival Steering Group), everyone on the Steering Group, Adam
Tewkesbury from Transport, Gina Celestine at Boldrewood, Tim Pougherand Jo Rich from Lloyd’s Register, Charlotte (Charlie)
Wood from Hospitality, Sue Dear from Safety & Occupational Health, Chris Gutteridge from Open Data Service, Chris Newland
from Security, Gela Jenssen and Stu Hunt from The Print Centre, and Natasha Webb from Faculty of Physical Sciences and
Engineering.

Our event is part of British Science Week www.britishscienceweek.org

Best Engineering Event 2009 | Best STEM Institution Event 2014

Special thanks to Gill Smithand AECOM for competition prizes

Welcome to Science and Engineering
Day 2016

Dear Guest,

This is the 14th year that the University of Southampton has hosted a free event celebrating

our Science and Engineering research and expertise. Each year we aim to have an inspiring and
educational mix of old favourites and new activities for our many visitors of all ages. This year we’ve
expanded to include both Highfield Campus and the nearby Boldrewood Innovation Campus. This
has allowed us to offer more than 100 activities in total, to incorporate research from our Ocean and
Earth scientists and to open up our unique towing tank.

We share Boldrewood with the Lloyd’s Register Global Technology Centre and we’re very pleased
that they are both running marine-related activities and hosting talks in their building.

Please dojoin in the conversation on social media #sotsef on Twitter and
www.facebook.com/sotsef

If youhave a smartphone with you, we are piloting an interactive map at sciengmap.soton.ac.uk

Enjoy the day and please take a moment to give us your feedback with the tear-off form at the back of
this booklet.

Ellie Cawthera and Steve Dorney
Directors, Southampton Science and Engineering Day
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Highﬁeld -T imetable of Talks

10:45 11:45  Accelerate! Lecture Theatre B

11:00 12:00 Science Magic...Magic Science Lecture Theatre 1015

11:30 1145  CiliaFlashmob Justturnup Plaza 32/85

11:45 12:45 Astrodome Seminar Room 5081

12:00 13:00 Speakezee+ Justturnup! Lecture Theatre 1027 67

1230 1315  Astrodome Seminar Room 5081

1315  14:00 Light Express Justturnup Lecture Theatre A

13:30 14:15  Astrodome Seminar Room 5081

14115 1530  Astrodome Seminar Room 5081

1415 1515  Speakezee+ Justturnup! Lecture Theatre 1027 67

14:30 1515  Bubble Acoustics-fromwhalesto  Justturnup! Lecture Theatre C
otherworlds
15:00 16:00 People Like Me Justturnup! Observatory

15:30  16:30 Astrodome Seminar Room 5081

1530 16:15  Spaceship Earth Justturnup Lecture Theatre1027 67

*This year most tickets will have been booked in advance, but there will be limited entry on the door - first come first served

Spaceship earth

Bubble Acoustics - from whales to other worlds

We fly through space at thousands of milesan hour onthe
surface of a planetary spaceship. We may not be able to
steer this spaceship (whichis just as well because we don’t
want to crashinto the Sun!) but we are able to change
some important properties that we,andall life,on Earth
depend on. Find out how by coming to this talk that will
feature rocket videos, experiments, and the opportunity
totry on SCUBA divingkit. Great for everyone.

The Light Express Roadshow -Photonics and the
Science of Light!

Explore the laser technology and science behind the
internet. Learn how our Light Scientists are helping to
solvethe world’s problems. Thisis a fun interactive talk
with loud musicand flashing lasers. Great for everyone.

Accelerate!

Accelerateisafun,interactive lecture that brings the
audience to the heart of the physics and technology that
goes into the Large Hadron Collider. Great for everyone.

Astrodome

Explore the astrophysics of our universe in the Soton
Astrodome mobile planetarium. These 4omin shows are
presented by Physics and Astronomy PhD studentsand
Undergraduates. The students will give you a taster of
their world leading research and will also introduce you to
the astronomy highlights in the night sky on the day of the
event. Great for everyone.

Science Magic...Magic Science

Science is not magic and magic is most definitely not
science but this is a show that is about science and works
like magic to get the audiences attention, make them
gasp, wonder and laugh. All demonstrations, no pictures
orvideo, from funny noises and smells to making solid
objects floatinthe airand many others too. Performed
by the experienced science presenter, lan B Dunne, this
extremely amusingand diverting show has been honed
over the years but is continually updated as new material
is found. This show has mystery, suspense and laughs.
Great for everyone.

Gas bubbles in liquids have an extraordinary ability
tointeract with sound fields. This has been used at
Southampton to produce award-winning research and
inventions in engineering, biomedicine, oceanography,
physics and acoustics. The story starts with the discovery
that the sound of a babbling brook comes from bubbles. It
moves on to show how the sounds produced by bubbles
inthe ocean help us understand the global carbon
budget. Whales and dolphins adapt their acoustic calls

to enhance their ability to catch prey in ‘bubble nets’.
Bubbles activated by ultrasound can assist industrial
processing, or aid medical diagnosis and therapy, or the
design of probes for other worlds This talk will cover
these phenomenaand the inventions produced at
Southamptonasaresult.

Cilia Flashmob

Ciliaare slender hairlike structures found on almost every
cellinour bodies. Help us make a giant model of ciliain
action by joining our flashmob at 11.30 outside Bldg 85.

Speakezee+

Three fantastic researchers will engage youin their
fascinatingwork and give you aninsight into the ups and
downs of their personal journeys as scientists.

Einstein’s Secret Universe

Einstein was a clever chap,and predicted all sorts of weird
and wonderful things. In this popular talk, I will describe
thelast of his great predictions to be tested, involving
gravity, lasers,and even black holes!

People Like Me

Explore how your daughter can be happy and successful
at work: Aworkshop for Parents and Daughters.



10:45 1115  The Oceanographyand Geologyofa  Justturnup Auditorium 175
Smartphone
11:25  11:55  Headfirst to Success Justturnup Auditorium 175
12:05 12:35 Soyouwantto beamarine biologist Justturnup Auditorium 175
12:45 1315  Volcanoes, robotsand submarines Justturnup Auditorium 175
13:25 1355 Oceansand wild, weird weather Justturnup Auditorium 175
14:05 14:35 Wavesacrossthe Ocean Justturnup Auditorium 175
14:45 1515  Headfirstto Success Justturnup Auditorium 175
1525 1555  Soyouwantto beamarine biologist Justturnup Auditorium 175
16:05 16:35 Wavesacrossthe Ocean Justturnup! Auditorium 175

Most of the metals we need to manufacture smartphones
have their originin the ocean. In this presentation, | will
explain the constituents of a useful item of daily life such
asasmartphone,and where these ingredients come from.

Understanding how an athlete interacts with their
equipment and how to achieve their best performance.
Afocus willbe onthe winter sport skeleton where
‘sliders’ descend headfirst down abob sleigh track
achieving speeds up to 140km per hour. The University’s
Performance Sports Engineering Laboratory has been
supporting British Skeleton since 2006. With Professor
Stephen Turnock, Director of the Lab.

Marine Biology is a popular subject and there are lots

of ways of getting involved; we explore the various
options open to everyone from beach surveys to degree
programmes, there is something to suit everyone’s
interest.

Learn how geologists investigate the fiery birth and death
of the ocean floor.

UK weather is strongly linked to conditions across
the Atlantic Ocean. Big changes out in the Atlantic
may explain the wild and weird weather that we have
experiencedinrecentyears.

How do waves work, how do we study them and what
turnsawave into arogue wave? The audience will become
the waves that help answer these and other questions on
the force of nature that batters our coastline.



Activities on Highfield Campus

Most activities are suitable for everyone. Where indicated, some activities are particularly well-suited to primary
or secondary age groups.

Building 7

Custard rolling Getyour hands into cold custard and find out its surprising properties. Watch it~ Greatfor
dancing ontop of aloudspeaker! everyone

1/5 scale railway This 1/5scale locomotive weighing nearly half atonne is being built foranational ~ Great for

competition locomotive  competitioninJuly. Last year Southampton was the top university entry. The secondary age
judges will be looking for energy storage, traction, ride comfort, noise and group
maintainability.

EDMC Workshops -
Manufacturing toolsand equipment. everyone

Manufacturingand machinery demonstrations utilising cutting edge machine  Great for

Building15,17,19 and 20

Sounds Good To Me! Experience the strange environments of an anechoicand areverberation Great for
chamber. Have a play with some acoustic toys and see if you can understand everyone
how each produces sound.

RJ Mitchell Wind Tunnel  Explore the wonderful RJ Mitchell Wind Tunnelin actionand get to learnhowto ~ Great for
Tour be awind tunnel engineer with the university’s Road Cycling club. primary age

Mitchell Wind Tunnel group

Willit conduct? Small groups will be taken inside the University’s High Voltage
Laboratory and shown a range of experiments that show electricity passing
through different materials.

High Voltage Lab

Archaeology Village (outside Bldg7)

Keeping caveman warm: Forthousands of years, humans kept warm by dressingin the fursand hidesof ~ Great for
turninganimal fursinto  animals they had hunted. Come and learn how prehistoric people used science  everyone
clothing to solve this most basic of survival challenges during the last ice age.

Tools through time: This event traces the origins of the axe through time from flint axes to Bronze Great for
2 million years of age, Ironage, Vikingand medieval examples. Come and handle the replicasand  everyone
technological innovation watch our flint knapping demonstrators as they manufacture a handaxe while

you watch!

Meet the Ancestors: Life Comeand investigate areal 14th century skeleton,and try to decipherhowhe  Greatfor
and Death in Medieval lived and died. Using osteological skills, learn how archaeologists investigate secondary age
Southampton skeletal remains to create biographies of people from the past. group

Seeing beneath Remote sensing techniques reveal archaeological remains without Great for

the ground with digging big holes. Come meet the team that surveyed Old Sarum Iron secondary age

archaeological survey  Age hillfort and have ago using ground penetrating radar, magnetics,and  group
electrical resistivity kit to see what’s under your feet.

Making and Dating
Prehistoric Cave Art make paintings in our reconstructed Palaeolithic Cave,adults will learn everyone
how archaeologists date prehistoric cave art to discover some of the
earliest drawings made by humans.

While your children mix their very own prehistoric paint from ochreand ~ Greatfor

Building 38

Forensics in Action

Chemistryis at the heart of the work of the forensic scientist. In TV shows such ~ Greatfor
as CSl, the forensic scientist is depicted using instruments such as infrared everyone
spectrometers to find evidence about crimes. This activity gives you the chance

totryyour handasaforensic scientist and to help us to solve a mystery!

Making Sense of This activity will focus on the chemistry behind the sense of smell-howdowe  Greatfor
Chemistry sense smellsand fragrances? How are fragrant compounds synthesised, how everyone
isolated from natural products? There will be exhibits and hands-on activities
forthe public to explore, and staff and students to discuss the underlying

concepts.

Catalysing the Future The activity focuses on catalysis, its principles and its applications towards a Great for
sustainable future. We explain, usinga range of demonstrationsand hands-on ~ secondaryage
experiments, how catalysts can affect the properties and the environmental group

impact of everyday life products: plastics, cars etc.

Taking Technology
Smaller an exciting new way to make these even smaller so that technology such as everyone
computers, tablets and mobile phones can do even more.

Afunintroduction to ‘transistors’, the key componentin computer chips,and ~ Great for



Campus maps
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Building 38 (cont’d) Building 38 (cont’d)

Biofilms: When slime Bacteriadon’talways live alone, in fact often they form communities. From Great for BioBlitz: making species Discoveranarray of insects and minibeasts and learn about the way insect Great for
gets serious brushing our teeth to the medical care that we receive, find out how these everyone count biodiversity supports ecosystem services such as pollinationand soil nutrient ~ everyone
communities form, have huge impacts on our lives,and even grow your own. cycling. Find out how you cantake part in this year’s Southampton BioBlitz
_ events this summer, at our Zany Zebra sculpture http://zanyzebras.org.uk/
Bacteria and viruses Latest news headlines “bacteriaand viruses attack”. If you’re wondering what Great for Wildern School STEM This will be the winners of the STEM fair presenting what they have designedto  Greatfor
- small, mighty and can be done to manage one of the biggest challenges we face, comealongand ~ everyone fair Winner the general public, explainingits link to STEM. everyone
sometimes deadly! see how yourimmune system defends us against nature’s (almost) invisible
army!
Exploring cells with Join the team from the Cancer Research UK Southampton Centre,andhavea  Great for Light, Colour & You've all seen ‘Finding Nemo’and the fish that glows in the dark but have you Great for
Cancer Research UK goat beingacancer scientist. Look at your cells under the microscope, tryout ~ everyone Luminescence wondered how he does this? Here we will look at things that ‘glow in the dark’ everyone
tissue culture,and make a cell of your own to take home. and explain how the materials do this. We look at how the temperature can

affect the intensity of the brightness and why this can be useful. From glowing
rocks to TV phosphors and light sticks, and even glow in the dark bacteria - we’ll
helpyousee the light!

Eat, drink and be Thereis hidden sugarin many everyday foods. Come and learn about the Great for
healthy sugar content of different breakfast and snack foods and drinks through our everyone
interactive activities,and add your pledge to eat more healthy foods to create
arainbow.
Cybersecurity The student cybersecurity society will use personal computers and paper Great for
decoding exercises to demonstrate aspects of cybersecurity. Mohit Guptawill  everyone

take aleading role in this activity.

) . o . Rockets, space & 321 blast off! Ever wondered about how rockets work? This activity demos the Great for
Journey through your Take alook down the microscope at the exquisite organisation of the miniscule  Great for ool s el el fod cis. Pedkais ale fave sansers(in stle dha —cenmaend primary age
beautiful brain cells that make up the brain; Make your own model brain cell; Find out more everyone leamnalllzbeus e eur Ebulle s Eamm. group

about how your nervous system works and hear electrical pulsesin muscles

asthey respond to brain activity; Discover what fashion has to do with mental

health. This exhibit will take you onajourney fromasingle brain cell through to Buﬂdmg 46
how your brain works and the importance of a healthy brain. Neuroscientists

will be on hand to talk about the different diseases that affect the brain and the . . . . . o
research that is being carried out at Southampton to helpimprove treatments. Physoc: Magnetismand  Discover the amazing properties of ferrofluid, a colloidal liquid composed of Great for

Nanotechnology nanoscale particles that becomes strongly magnetised in the presence of a everyone
magnetic field, with these hands-on activities suitable for all ages!

Building 53

DNA to diets This display will show how understanding plant’s DNA can help us produce Great for
better crops fora changing climate. Interested parents/children will be everyone . ;
givena kit to take home containing the supplies needed to run avery simple Tours around the See one of the world’s leading research cleanrooms. Talk and tour with the Great for
experiment. Mountbatten cleanroom  researchersand see the work going on. Includes the optical fibre drawing secondary age

complex. towers, the integrated photonics cleanroom and the nanofabrication centre. group

BioBlitz: making species Discoveranarray of insects and minibeasts and learn about the way insect Great for
count biodiversity supports ecosystem services such as pollinationand soil nutrient ~ everyone
cycling. Find out how you cantake part in this year’s Southampton BioBlitz
events this summer, at our Zany Zebrasculpture http://zanyzebras.org.uk/

Ju—
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Building 56

Helicopters, Jelly Beans, Can we use the power of numbers to find out more about the world? We're Great for
and experiments with experimenting with Jelly Beans, Circles,and paper Helicopters, to show how everyone
numbers statistics and mathematics make science possible.

Packing a Ferry How should you packaferrytofitinas many vehicles as possible? If they each Primary
cost differentamounts, how do you then choose which to let on? In this paper-  age group
based activity you get a chance to packaferryand see how close you can get upwards

to the best solution. This kind of problemis one that the Operational Research
group looks atall of the time. Come and talk to us and find out what else we're
working onat the moment.

Building 59

Come and Make your Have a go at making your very own microchip out of Jelly! Discover the fun Great for
own Jelly Microchip! behind micro-fluidics. Other exciting activities include 3D microscope images,  everyone
live microscope interactions and colouring-in of real micro-electronics.

Building 67
Breathing Pattern We will be providing a demonstration of a new contactless breathing pattern Great for
Matters: a measurement technology called ‘Structured Light Plethysmography’ (SLP), secondary
demonstration of which measures breathing patterns by shiningalight onthe front of the chest. ~ age group
new technology for We plan to provide ademonstration of the technology and project arecording

measuring breathing of the data ontoalarge screen to demonstrate some of the differences
between normal and abnormal breathing patterns.

Wearable e-textile for Activities for children: brain colouring, brain anatomy Great for
stroke rehabilitation Activities for the adults: quiz, live demo for muscle stimulation. everyone
Activities for all: sample display (traditional hydrogel electrode vs. wearable
fabric electrode), animation.

Maths on the move Driving by numbers! This activity will get you hands on with how safety systems  Great for
work in cars. Have a go at making decisions to enable a safe journey when you everyone
travel by car. This activity is for anyone interested in numbers, programming,
transport, safety and decision-making.

Erica the Rhino The famous electronic rhino! Newly updated! Come and see what she can do Great for

with Raspberry Pi'sand see if you can make her fart! You might evenlearnabit ~ everyone
of programmingas well!

14

Building 67 (cont’d)
Futureworlds: The Futureworlds stand will give you an insight of the type of technology that ~ Great for
technology of the future! isproduced from research. This literally is the technology of the future. This everyone

stand will be demoing a motion capture device called SharkStream & will give
youan insight into how it works.

3D Printing We will present the 3D Printingand 3D scanning activities in UoS. Great for
everyone

Robogals Southampton Robogals is astudent-run organization that aims to increase female
participationin STEM through fun and educationalinitiatives. We will have a
demosationalion of our robots in action and one-to-one sessions for kids to
have ago programming the robot.

Building 85

Feel the Noise Feedbackisimportantin musical performance - through hearing the sound, Great for
butalso through sight and touch. Here you will be able to play virtual musical everyone
instruments on computer with different types of tactile feedback and can
experience the instruments in different ways.

How our ear works This demo will show what happens inside our ear when we hear sounds at Great for
different frequencies. 1) listen to pure-tone excitation at low, middle and high everyone
frequencies, 2) listen to music and 3) motion patterns inside at micrometre
level.

Visualising Vibrations Wave propagation alongacord is shown. People tune the stiffnessofoneend ~ Great for
of the cord to observe characteristic modes of the vibration. everyone

Ultrasonic Particle What seems like magic is actually the manipulation of the position of particles ~ Greatfor

Levitation usingsound. everyone

Binaural Dummy Head Experience asurreal switch of your aural senses and learn how we locate Great for
sounds. everyone

How to help people with  Aninsightin how the eartransmits sounds to the brainand interactive tutorials ~ Great for
hearing loss on hearing lossand how current hearingaids or cochlear implantsimprove everyone

hearing. Hearing tests using video-otoscopy might be available.




Building 85 (cont’d)

Railway Noise & Lego trainset and buildings demonstrating transmission of vibration into Great for

Vibration buildings. Including other demos of environmental and transport noise. everyone

Engine Mount An easy to understand model for the demonstration of engine vibration Great for
Demonstrator isolationin cars. everyone

Outside
Transportation Research Find outabout the work of one of the UK’s leading centres for transport-related ~ Great for
Group showcase teachingand research. everyone
Rocket Launch! Come and see real (well not real) rocket launches - every hour. Great for
everyone

Activities on Boldrewood Campus

Building 175
Our planet, your future ~ Why study Ocean and Earth Science? Make a global impact on the most Great for
pressing scientific questions of our age, using interdisciplinary science,and secondary age
experience unique facilities and fieldwork opportunities. group

Sour seas: how does Ahuge portion of the carbon dioxide produced from burning fossil fuels has Great for
carbon dioxide affect been absorbed by the oceans - but there’s a price to pay. See for yourself how everyone
our oceans? the changing chemistry of the oceans may affect marine life worldwide.

Lloyd’s Register’s World  The stuff we use has been shipped all over the world. Without ships half the Great for
of Ships world would starve to death and the other half would freeze to death. Findout ~ everyone
more about the amazing world of shipping with Lloyd’s Register.

Ever wanted to join the gold rush? Can you find afortune? Come and try your Great for
handat panning for gold. How much does nugget weigh? everyone

Panning for gold
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Building 176

Minecraft Engineering If you love Minecraft...want to learn more, want to learnabout redstone and Great for
maps then this is the activity for you. Come and work through some activities everyone
with our Minecraft experts and see some things in Minecraft only done here at
the University of Southampton.

Building 185

The Hydrodynamics of Asmall version of an experiment that is investigating how plesiosaurs, whichare  Great for
Plesiosaurs extinct marine reptiles, used to swim. everyone

Fluid demonstration 1 What happens when we drop araw egg froma large height ontoanon- Great for
Newtonian fluid: Will the egg break? everyone

Outside
Meet a Dalek! Afull-size replica of the gold Dalek from the recent BBC television series of Great for
Doctor Who. everyone

Transportation Research Find outabout the work of one of the UK’s leading centres for transport-related ~ Great for
Group showcase teachingand research. everyone
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UNIVERSITY OF

Important Southampton

information
How did we do?

- Smoking and the use of electronic cigarettes are not
permitted anywhere within the buildings.
- No eating or drinking is permitted in the

demonstration areas or lecture theatres. Please rate the following aspects of the event on a scale from 1 (poor) - 5 (excellent):

- Please supervise your children at all times.

NA 1 2 3 4 5
- Children under 14 should be accompanied by an adult Hands-on activities O O O O O O
N 2z::fizﬁsir:h‘;ha:ii?cza:izgur hands after handling Open labs/tours/demos Ul ] ] 0o o o
1 .

e , Showsftalks 0O OO0 00 0

- Lost children and lost property will be taken to )
security at the Welcome Desk in the Students’ Union Range of things to see and do Ul 0 o O o 0O
Building, Building 42 on Highfield Campus or to the F 1 g n h n ? Programme/map o o o o o o
registration desk outside Building 175 on Boldrewood. cCll g u I > . Venue/facilities O O o 0O O 0O

Emergency Procedures

If the fire alarm sounds please leave the building
promptly via the nearest emergency exit (follow green
and white signs) and assemble well away from the
building. Please ensure that everyone in your party Café (level3) 11am -3pm
leaves with you and do not re-enter the building until

Highfield

Please list up to three memorable moments from your visit today:

Student union 1.

authorised to do so. If you think someone is missing Bridge Bar (concourse) s =
notify amember of event staff in a white t-shirt. Shop 10am-4pm
Stags (Pub) 11.30am - Midnight
First Aid 3
Afirstaider is available in most buildings. Please contact University outlets
amember of event staff in a white t-shirt. Alternatively, -
report to the main Welcome Desk in the Students’ Lattes Café (Building 38) SRRl ElT] Anv other comments:
Union Building, Building 42 or outside Building 175 on Arlott Room (Building 38) 8:30am - 4:30pm v '
Boldrewood.

Lattes Café (Interchange)  9am-3pm

Toilets Piazza (Building 42) 9am-4pm
Toilets are available in all buildings and are signposted. Lattes Café (Building 85) 10am - 4pm
If youneed assistance please contact a member of event
staffin a white t-shirt. There are disabled toilets in all
the main activity buildings.

Lattes Café(Hartley Library) 10am-6pm

What was your favourite activity? (Excluding shows/talks/tours)

Boldrewood
Wheelchairs Access
All activities, talks and demonstrations are generally Lloyd’s Register
accessible for wheelchairs, but access to Building 185 is Gafé 10.30am -3:30pm
limited. If you require any assistance please ask at the
main Welcome Des'k in the Students’ Umop Bu11<.11n.g, University outlets
Building 42, reception at Boldrewood outside Building P— S
175 or approach a member of event staff in a white Lattes Café (Building176) ~ 10am-4pm
t—7sshi t PP v W Please hand this form into anyone in a white event t-shirt or post in the feedback boxes.

Information provided will only be usedfor future planning of this event. Thankyou foryour feedback.
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www.southampton.ac.uk/festival
festival@southampton.ac.uk



