Example SSE Exhibit Proposals

Example Exhibit Proposal 01: From Summer Science Exhibition 2025

Primary Applicant Name.

Dr Beth Mortimer

Proposed title of exhibit.

Seismic senses: from spiders to elephants

What do you propose exhibiting at the Summer Science Exhibition?

The proposed exhibit will showcase our research into the world of ground-based vibrations,
or seismic vibrations, and its relevance to the sensory experiences of two familiar but
distinct groups of animals — spiders and elephants. Our key message is that many animals,
like elephants and spiders, have remarkable seismic senses that are vital for their survival,
and understanding these capabilities can help us conserve wild populations amid
environmental change.

EXPERIENCE

Our exhibit will feature a multisensory experience, with hands-on vibration pads, VR and
headphones allowing visitors to become immersed in the sensory world of either an
elephant or a spider. During a self-guided exploration of the animal’s habitat, they will
encounter different scenarios — perhaps courting a potential mate, or a close shave with a
predator — seeing, hearing and feeling the world from a spider or elephant’s point of view.

PLAY

Human activity is rapidly reshaping natural habitats, with traffic, construction, and extreme
weather events all producing seismic “noise”. This can interfere with information gathering
by wild animals and data collection by researchers. Through the format of a multichoice
digital game, players will step into the shoes of a research scientist and experience the
challenge of identifying wildlife-generated seismic signals among increasing background
noise.

APPLY

Visitors will have the chance to meet some of our captive live spiders in their enclosures
(non-handling) and will be encouraged to make their own observations about these
vibration-sensing experts. Engaging text, image and object-based displays will also explain
how researchers are working in the lab and field to apply cutting-edge seismic monitoring
tools to the conservation of wild animals.



Example SSE Exhibit Proposals 2

How will you make your research relevant, interesting, and/or enjoyable to interact with
for exhibition attendees?

EXPERIENCE

While humans are adept at perceiving the airborne vibrations that produce sound, we are
largely oblivious to the seismic signals that exist within the ground beneath us. Our exhibit
aims to bridge this perceptual gap as visitors immerse themselves in a new sensory
perspective, challenging them to consider the limitations of their own sensory experiences
in a rapidly changing world.

PLAY

Our game will appeal to younger audiences and develop their understanding of how to
interpret seismic data as a scientist through play. Players will be tasked with identifying
different seismic signals such as an elephant stomping amid increasing traffic noise or a fly
landing on a spider web. The game will be available on a large touchscreen, allowing small
groups of visitors to play collaboratively and encourage discussion. There will also be an
option to scan a QR code and continue the game on a computer or mobile device at home.
Our game will aim to ‘develop understanding of the processes and methods of science’
relating to the curriculum objectives at Key Stage 1-3.

APPLY

Our displays will reference elements of the curriculum at GCSE for combined science (e.g.
ecosystem interaction and waves in matter) and geography (e.g. knowledge of
environments and processes, social, political and cultural contexts and fieldwork). We want
to encourage visitors to think about the connections between these different topics and
how interdisciplinary knowledge can solve problems like the biodiversity crisis. We are
particularly interested in engaging students to practice scientific observation. Seeing real
animals, along with flexible Q&A with our team, will allow visitors to relate information from
the display to living animals.

Summarise your research simply in one sentence / one brief paragraph. This should be
written for non scientists and will be used as a summary for the committee. (No more
than 50 words.)

Some animals, like elephants and spiders, possess a remarkable seismic sense - the ability to
interpret vibrations through materials. The Animal Vibration Lab explores how spiders use
web vibrations to detect prey and how elephants send messages through ground vibrations,
revealing critical insights into their communication and survival strategies.

Describe the scientific content and background of your research. (Guidance: Your
application may be read by a Fellow of the Royal Society from a different discipline, or by



Example SSE Exhibit Proposals 3

a public engagement industry expert, so please explain in terms which can be understood
by a non-specialist).

Vibrations along and within materials are an important information source for animals and
humans alike. Many animals, for example spiders and elephants, are highly sensitive to
material-bound vibrations and can efficiently determine what generated the vibration and
from where. Vibrations through materials are important for a wide variety of biological
contexts, from communicating with a potential mate, to gathering information to find
suitable prey items, to assessing the status of the external environment. Vibration sensing is
a form of mechanical sensing, but is distinct from hearing and touch since vibrations
propagate through a solid material from a source that is far away from the sensor.

Our lab, the Animal Vibration Lab, aims to understand how animals can use vibrations for
biological information. We study diverse animals across different scales, from spiders to
elephants. We investigate the mechanisms animals use to generate and detect vibrations,
how the physical environment impacts this and the implications for understanding
mechanical sensing more broadly. We explore the wider implications of this topic, for
example remote monitoring of animal behaviour for conservation from our seismic research
in the African savannah.

Two major current projects within the lab aim to understand: (i) the biomechanical basis of
vibration sensing through legs, studying spiders (funded by Royal Society URF) and; (ii) why
elephants use seismic communication (funded by NERC grant). The spider project uses
modelling and laser Doppler vibrometry techniques to study dynamic motion of spider
bodies during vibration sensing, which is important for vast numbers of arthropods.

The elephant project utilises an ultra-dense bi-modal sensor array in Kenya to quantify how
seismic and acoustic waves co-generated by elephant rumbles propagate through the
natural environment.

To assist the Committee members in the assessment process, please list 2 or 3
publications relevant to this research that have been authored or co-authored by the
research group. We would advise these to be recent publications where possible.

1. Mortimer, B. et al. 2018. Classifying elephant behaviour through seismic vibrations.
Current Biology, 28, R547 548.

2. Reinwald, M. et al. 2021. Seismic localization of elephant rumbles as a monitoring
approach. J. R. Soc. Interface, 18, 20210264.

3. Mortimer, B. 2019. A Spider’s Vibration Landscape: Adaptations to Promote Vibrational
Information Transfer in Orb Webs. Integr. Comp. Biol., 59, 1636-1645.
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Have you considered accessibility in your exhibit proposal? For example, could exhibition
attendees with limited mobility, vision, or hearing engage with your exhibit?

We aim to create a well-designed exhibition stand with space to accommodate visitors with
different access needs. This includes:

> Not crowding our space with exhibits, with a main interactive focus to the exhibit, so there
is room for visitors with mobility aids to move around.

> Creating activities that are accessible from a seated level.

> Avoiding creating an overwhelming sensory environment e.g. no loud noises or flashing
lights. Audio representations of the recordings will be played through headphones. Visitors
will be able to freely touch/disengage from the vibration pad if they find it unpleasant.

> Creating large-print guides featuring any written text that is on display, and possibly audio
recordings of text for visually impaired visitors to listen to.

> All AV content will be subtitled where required . The multisensory nature of our ‘vibration
pad’ experience hopefully means it can still be enjoyed by visitors with impairment in one or
more senses.

Is this the first time members of the public will be engaging with this research?

Aspects of our research on spiders and elephants have been reported on before in the
media (see examples below), but the novelty here is the use of new, real vibration
recordings from a wide variety of species. This will be the first time we have developed
interactive content based on vibration recordings from any animal, and the variety of the
sources of vibration will create a really engaging and interesting experience. We believe the
use of real and novel data as examples is key to bringing the science alive and to make the
relevance of the research clear for visitors.

Our research has featured in:
> Talk at TEDWomen 2018 conference “Elephant Seismology”, Palm Springs, USA

> Piece in The Conversation 2021 “Rumble in the jungle: an ear to the ground can tell us
how elephants are faring in the wild”

> Piece within Secrets of the Jurassic Dinosaurs for BBC2/Discovery, filmed 2023 > Two New
York Times articles 2014 and 2018

> Radio interviews with BBC’s Inside Science, BBC’'s World Service, Times Radio, Science
Friday, CBC’s Quirks and Quarks, NBC, 2014, 2018, 2021

Do you have funding secured to cover the cost of exhibiting? Is your taking part
dependant on the outcome of existing or future funding applications?
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Yes, we have funding to cover the majority of the cost through Royal Society University
Research Fellowship, Natural Environment Research Council research grant and Human
Frontiers Science Program research grant to Mortimer. We will also apply for funds through
the Oxford University Public Engagement Fund and other sources such as the British
Ecological Society if necessary.

Do you have any other comments to support your application?

Our exhibit team will include expert science communicators with previous experience of
public and schools engagement. Dr Beth Mortimer is University Research Fellow of the Royal
Society and has previously led an exhibit for the RSSSE in 2016 on ‘Spiders and silks’. Dr Alice
Morrell is an accomplished science communicator and public speaker, having taken science
presentations and workshops to similar events at the Royal Institution, Latitude Festival and
Green Man Festival. In 2024 she presented her first natural history short documentary
(available on YouTube). Ella McKelvey is a Research Assistant with a background working in
science museums and education. During her time working at Oxford University Museum of
Natural History, she helped produce four exhibitions and two new permanent displays,
including writing interpretation, building in-gallery interactives, and developing
accompanying online content. Dr Sarah Hilton has worked on a previous RSSSE in 2023 on
‘Sensing Volcanoes'.

Reviewers’ Feedback

The reviewers thought the Seismic senses: from spiders to elephants proposal was strong.
They highlighted the novelty and social relevance of the research and the diverse and
accessible modes to interact with the exhibit. "Really interesting exhibit. Lots for people
to see and do, but also very much at the forefront of science", a reviewer wrote. Another
reviewer particularly liked that the "activities directly link to the research, using data from
recordings to create the game." Given the applicants' previous public engagement
experience and additional funding sources, the reviewers felt confident that the exhibit
was feasible.

Read more about the exhibit on their website: Royal Society Exhibition | Animal Vibration
Lab.



https://animalvibration.web.ox.ac.uk/royal-society-exhibition
https://animalvibration.web.ox.ac.uk/royal-society-exhibition
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Example Exhibit Proposal 02: From Summer Science Exhibition 2026
Primary Applicant

James Fawcett

Proposed title of exhibit

Euclid: The Dark Universe Detective

What do you propose exhibiting at the Summer Science Exhibition?

Our exhibit will focus on engaging, interactive activities surrounding one of the key clues
Euclid searches for in its mission to detect dark matter — gravitational lensing - accompanied
by a detailed scale model of the Euclid space telescope and breathtaking visuals.

'Mapping the Dark Universe'

We will showcase, in large print, Euclid’s first 1% mosaic of its map of the Universe in
exquisite detail, accompanied by touchscreens that will allow visitors to endlessly zoom into
the mosaic and explore distant stars and galaxies.

'Illusions of the Dark Universe'

Attendees will be able to experience the phenomenon of gravitational lensing firsthand,
watching the cosmos warp as light bends around them, mimicking Euclid’s ability to detect
distant galaxies distorted by gravity.

'Euclid Galaxy Zoo'

We aim to provide access to real Euclid data, working with existing Zooniverse projects,
where attendees can become ‘Dark Universe Detectives’ themselves and classify suspected
strong gravitational lenses.

'What Euclid really sees'

There is a stark difference between the beautiful images in press releases and what Euclid
really sees. Radiation from space weather can overwhelm Euclid’s detectors and, therefore,
hide the precise details that scientists need in their quest to understand the dark Universe.
This digital interactive tool will use hands-on simulations to engage our audiences with the
challenges of distilling Euclid’s raw data into a cosmic atlas for the benefit of all astronomy.

'The story so far'

Our team has developed an app for our PufferSphere, a touch responsive spherical display.
In its idle state, it will display a timelapse of Euclid’s 6-year survey progress overlaid on a
Gaia all-sky map. When touched, it transforms into an interactive timeline of Euclid’s story
so far, where attendees can explore key mission milestones in more depth and explore
images shown in their real positions on the all-sky map.
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How will you make your research relevant, interesting, and/or enjoyable to interact with
for exhibition attendees?

Exploring this topic offers an opportunity to spark conversation around attendees’ place in
the Universe through the lens of Euclid’s discoveries.

Our visitors’ attention will be captured by the striking, large, LED-backlit images of Euclid’s
first 1% mosaic, introducing how the mission is ‘Mapping the Dark Universe’.

We will keep our audiences captivated through the eye-catching illusions that gravitational
lensing affords us. The ‘lllusions of the Dark Universe’ interactive allows the attendees
themselves to become the dark matter causing distortion and lensing of the background
stars and galaxies, providing them with a ‘gravitational playground’ to explore and develop
intuition of this importan effect.

Attendees will then have the chance to become citizen scientists with ‘Euclid Galaxy Zoo’,
extending what they’ve learned about lensing, applying it to real datasets, and placing
themselves into the heart of cutting-edge research.

Through a series of interactive visualisations, our visitors will get a sense for ‘What Euclid
really sees’, building up an understanding of how Euclid’s precise observations are obscured
by the extreme environment of space and how these effects need to be understood and
corrected for in order to find the clues of dark matter. The interactive will begin with a
cartoon-style representation of the effects applied to a selfie camera, subsequently adding
visual layers of explanation that are more akin to scientific reality.

Finally, our attendees can experience ‘the story so far’ using the PufferSphere, an
opportunity to delve more deeply into Euclid’s science goals at their own pace and get a
sense for how their experience at the exhibit fits within timeline of the mission as a whole.

Visitors will meet researchers who not only have extensive experience with Euclid but carry
the necessary public engagement skills to complement the immersive content with
engaging, enjoyable discussion for visitors of any age.

Summarise your research simply in one sentence / one brief paragraph. This should be
written for non-scientists and will be used as a summary for the committee. (No more
than 50 words.)

Euclid is a flagship European Space Agency (ESA) mission designed to shed light on the Dark
Universe. As a space telescope it is unprecedented, combining spectacular resolution with
an ultra-wide field of view that allows it to map the Universe, searching for clues of
mysterious dark matter and dark energy.

Describe the scientific content and background of your research. (Guidance: Your
application may be read by a Fellow of the Royal Society from a different discipline, or by
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a public engagement industry expert, so please explain in terms which can be understood
by a non-specialist).

The ordinary matter we see - from stars and galaxies to planets and people - amounts to
only 5% of the cosmos. The rest is composed of mysterious dark matter and dark energy,
which cannot be adequately explained by our current knowledge of fundamental physics. By
investigating these phenomena, we further our understanding of humanity’s place in the
Universe. Launched in July 2023, the Euclid space telescope is the European Space Agency’s
‘Dark Universe Detective’. An ambitious mission to investigate the accelerated expansion of
the Universe due to dark energy, and map the distribution of dark matter by producing an
atlas of one third of the sky, Euclid is examining the Universe to an extent never attempted
before.

One of the clues Euclid searches for in its hunt for dark matter are distortions of the light
from distant, background galaxies, caused by massive objects that appear in the foreground
—an illusion known as gravitational lensing. Euclid’s unprecedented combination of high
resolution and ultra-wide field of view is transforming the rate of their discovery.

In March 2025, Euclid released a treasure trove of data, including many newly-categorised
gravitational lenses thanks to the combined efforts of citizen scientists and Al, all in just
0.1% of Euclid’s survey. The resulting data from this mission will be an immense resource for
all astronomy, with Euclid seeing more in a day than Hubble has ever seen. By the 2026
Summer Science Exhibition, only a few months will remain until the general public have
access to Euclid’s first large data release, expected to contain cutting-edge results on the
nature of dark energy.

The UK plays a central role in the mission, ranging from instrumentation build at Mullard
Space Science Laboratory (MSSL) to leading development of the required data analysis
pipelines at The University of Edinburgh.

To assist the Committee members in the assessment process, please list 2 or 3
publications relevant to this research that have been authored or co-authored by the
research group. We would advise these to be recent publications where possible.

Our team has research output covering Euclid’s instrumentation, data analysis and main
science goals. Here we list three examples using early data that relate to the content of our
exhibit:

Euclid. I. Overview of the Euclid mission - Yannick Mellier et al., 2024.
https://arxiv.org/abs/2405.13491

A complete Einstein ring in NGC 6505 - Conor O’Riordan et al., 2025.
https://arxiv.org/pdf/2502.06505
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[Associated press from ESA
https://www.esa.int/Science_Exploration/Space_Science/Euclid/Euclid_discovers_a_stunnin
g_Einstein_ring]

Quick Data Release (Q1): The Strong Lensing Discovery Engine C: Finding lenses with
machine learning - Natalie Lines et al., 2025.

https://arxiv.org/abs/2503.15326

[Associated press from ESA
https://www.esa.int/Science_Exploration/Space_Science/Euclid/Euclid_opens_data_treasur
e_trove_offers_glimpse_of_deep_fields]

Have you considered accessibility in your exhibit proposal? For example, could exhibition
attendees with limited mobility, vision, or hearing engage with your exhibit?

Astronomy primarily relies on visual media. While this in itself has accessibility advantages
for some, we recognise the need to employ innovative methods to ensure that everyone,
especially attendees with sensory limitations, can be inspired by Euclid’s discoveries.

Therefore, our team will employ a ‘multi-modal’ approach to ensure all of our visual content
is accompanied by complementary mediums. For example, we will include 3D printed,
tactile versions of Euclid images that attendees can feel (thanks to the Tactile Universe
project, http://tactileuniverse.org, which translates image intensity to surface height).

Beyond this will be a range of 3D objects related to the mission, all of which will also carry
Near Field Communications (NFC) tags that communicate with a ‘Museum in a Box’.
Attendees will be able to place the objects onto the box and, using headphones, be guided
through audio descriptions of the objects, hear sonifications of some of the images, as well
as listen to excerpts of key Euclid mission milestones and interviews with scientists,
engineers and software developers. Transcripts of these interviews will also be provided.

In addition, we will design the main interactive, our gravitational lensing simulator, to be
flush with ground level so that it is accessible to attendees with limited mobility.

We would also be happy to work alongside the Royal Society Public Engagement team to
provide a social story (a short document created to explain what to expect as individuals
interact with the Euclid exhibit), which could be distributed in advance to audiences who
request it ahead of their visit.

Is this the first time members of the public will be engaging with this research?

Euclid has received significant press attention across both traditional and social media,
throughout the UK and internationally, surrounding:

- Its launch in July 2023.

- The release of its first images (November 2023).
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- Mission milestones that arise as Euclid gradually unveils its map of the Universe through
public data releases (for example, early release observations in May 2024, the discovery of
an Einstein Ring in February 2025 and a ‘quick look’ data release in March 2025).

Members of our team have extensive experience with development and delivery of public
engagement activities across science festivals, science centres and planetaria, schools and
community projects. As we approach Euclid’s first public data release on 21st October 2026,
we are accelerating development and delivery of our outreach programme for Euclid in the
UK, which has been boosted during the last year by exhibiting at the Goodwood Festival of
Speed and the new role of a 1x FTE outreach coordinator.

However, this would be the first time Euclid is exhibited at the Royal Society Summer
Science Exhibition, following in the footsteps of other flagship ESA missions.

Regarding the exhibit content, the gravitational lensing interactive was featured at the
Festival of Speed and the Tactile Universe 3D models with audio descriptions were trialled at
a University of Edinburgh Doors Open Days event earlier this year. However, other elements
including the PufferSphere app and '"What Euclid Really Sees' digital tool will be brand new
for the SSE.

Do you have funding secured to cover the cost of exhibiting? Is your taking part
dependant on the outcome of existing or future funding applications?

The University of Edinburgh recently secured a small budget for Euclid outreach programme
and the position of a salaried outreach coordinator. This and recent public engagement
efforts at the University of Sussex mean that much of our exhibit content is already funded
and developed. Additional materials have either already been developed by ESA or will be
developed in kind by Open University. The primary cost to participation will be travel and
accommodation for team members based in Edinburgh.

Therefore, we will seek to apply to the Royal Society for additional funding to cover this.
Do you have any other comments to support your application?

Our exhibit will be staffed by a combination of engineers who designed and built the
instrumentation, software developers responsible for the data analysis pipelines, and
scientists that are using the resulting data products to conduct cutting-edge research. The
team will be a diverse representation from across the UK, ranging from undergraduate
students all the way up to senior scientists involved since Euclid’s inception. This diversity
will connect attendees with the local career opportunities involved in an international
mission.

2026 presents a particularly exciting time to engage the public with Euclid. The mission’s
first public data release is on the horizon and is expected to reveal groundbreaking results
surrounding the nature of dark energy. Together with the recent addition in our capacity to
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develop and deliver our outreach programme, our team has never been in a better position
to engage the general public in the groundbreaking science of the Euclid mission.

Reviewers' Feedback:

The reviewers' considered the Euclid: The Dark Universe Detective exhibit proposal as a
strong application. They highlighted that the exhibit was topical and timely with "a big
public data release, putting [it] in the public eye". Additionally, a reviewer noted that
"illustrating the data processing challenge is novel."

Reviewers also acknowledged the visual appeal for the visitors and the citizen science
element of the exhibit. At the same time, the reviewers appreciated that the exhibit had
considered accessibility. A reviewer wrote, "This sounds a very well thought out exhibition
with great diversity of elements, accessibility at its core and a sense of awe and wonder."

Read more about the exhibit on their website: Euclid: The Dark Universe Detective.



https://eucliduk.net/rssse.html
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