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Training environment

« Liverpool has outstanding track record in postgraduate training ¢

R
CUWIP UK

« Cohort-based training in data science, research and innovation,
complementary skills, and courses offered by partners

* Inclusive environment that offers some unique opportunities for

LIV.INNO students
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LIV.INNO Skills School

L

Thursday

9:00 - 10:00 Introduction Introduction to project Introduction to peer review Outreach project presentations
Carsten P. Welsch management g Eva Vilella Figueras {tbc) chaired by Carsten P Welsch
*aired Introductic Parti Fistral Troining and Consultancy presentation in small groups about
generate flip chart = Froser Robel their PD
partner then present them to whole
up.
Outreach project planning
Feedback by: presenter, fell

udents and tutor Independent teamwork

COFFEE BREAK
Independent teamwork Peer review
the ps
of
introduct
conference presentations.

International collaboration PhD project

Science communication Independent teamwork Managing your PhD

Alex Hill (tbe)
s on writing for the general oj ing pe Tour of the Cockcroft Institute : ing online and hybri

pub

End of school

14:30- 15:15

COFFEE BREAK 16:00 Transfer to Team Sport COFFEE BREAK

Introduction to outreach project Mental health awareness Submission of final proposal
Naomi Smith (Uol mental health team, speaker
the)

Team Sport Karting

Wednesday: Visit of the Cockcroft | ransfer in the morning | Thursday evening: Formal dinner.




Feedback

The feedback from participants on individual sessions
was very good

« The presenter, the organisation of the content, the
level of interest, the clarity of the session aims, and
the relevance were all evaluated.

« The average score for each of these different areas
was at least 4 out of 5 averaged across all the
different sessions.

Some sessions scored particularly highly
 Project Management session

« Presentation Skills session held at Daresbury
Laboratory

« Both averaged over 4.5 /5 over all areas evaluated.
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MSCA Info Day in Brussels

v B :
P
European Commission organizes a briefing day for Coordinators of new MSCA Doctoral

Networks

Last year's event took place on 8 and 9 November in Brussels and was streamed to more
than 1,000 project coordinators, managers and researchers. It included a session to raise
awareness on networking opportunities and potential synergies between projects.

| was invited to talk about my experience in fostering networking and synergies, the
additional opportunities for project partners and fellows that have arisen from these
collaborations, and examples taken from our experience with LIV.INNO and the

EuPRAXIA Doctoral Network.

B>
||I|ﬂ:|m

LIV.INNO



Research environment

 LIV.INNO focuses on innovation in STFC science and industry applications.

« Well-aligned with institutional DIGITAL research themes, benefiting from Virtual

Engineering Centre, new £12M Digital Innovation Facility, and LIMU'’s robotic telescope.

« Wider impact through placements, outreach symposium, and “DataAid”.
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Impact on research community

-

S I i

« > 20 International Schools...leading to this Data Science Summer School!
« > 30 Topical Workshops on focused R&D areas for 30-120 experts;

International Conferences and Symposia

C




Partnership & engagement

 Long-standing collaboration between UoL and LJIMU
« Strategic partnership with STFC Daresbury and the Hartree Center

« Strong links with research centres and SMEs.

Partners co-define PhD projects, act as co-supervisors and mentors,
and provide important input to LIV.INNO management.




Support for LIV.INNO FrNEReS ST s

« Excellent commitments from partners and universities:
- Large number of studentships confirmed;
- Fantastic placement opportunities and joint projects;
. Bespoke student areas and training spaces;

- Centre Manager and admin support.

 Almost a dozen LIV.INNO students have started this year!

ART RECOGNITION
-
( LIV.INNO




2024 Data Science Summer Schoo

Welcome

Carsten Welsch (UoL)
Julie Sheldon, LIMU
Naomi Smith (UoL)

Lecture:
IAgenticAl for Data Analysis (Boris Boliet,
Cambridge University)

Lecture:

Open source science and making an
impact (James Nightingale, Newcastle
University)

Lecture:
Graph Neural Nets, Application of Al
lto Sports (Zhe Wang, DeepMind)

Lecture:

Bioinformatics and the
Curse of Dimensionality
(Euan McDonnell, UoL)

Coffee break

Coffee break

Coffee break

Coffee break

Computer competition

Parallel sessions:

1.Practical Guide to Data Engineering
with Focus on Apache Spark
(Hartree)

2. Practical Guide to Machine
Learning with data collection and
preparation (Hartree)

3. Practical guide to Neural Networks
(Hartree)

Parallel sessions:

1. How to make ultra-fast predictions with neural
network emulators (Boris Bolliet, Cambridge
University)

2. GIT workshop (Joao Bento, LIMU)

3. Clustering and Data Visualisation Algorithms for
|Astrophysics (Adam Knowles & Dharmesh Mistry,
LIMU)

Parallel sessions:

1. Probabilistic programming with
PyAutofit (James Nightingale,
Newcastle University)

2. SWIFT-HEP (Eduardo Rodrigues,
UoL)

3. Publishing code (Ed Bennett,
Swansea University)

Parallel sessions:

1. Simulated project scenarios — Real-
orld challenges in data science

(NHS Engand)

2. Foundational Al: Into the World of

Large Language Models and

Transformers (Naimuri)

3. Object Oriented Python (Ed

Bennett, Swansea University) to

Performant numpy

(Coffee in parallel)

Lunch

Lunch

Lunch

Lunch

Parallel sessions:
1.Practical Guide to Data Engineering
with Focus on Apache Spark

(Hartree)

2. Practical Guide to Machine
Learning with data collection and
preparation (Hartree)

3. Practical guide to Neural Networks
(Hartree)

Lecture:
(Machine) Learning to create artwork and quantum
[fields (Pavel Buividovich, UoL)

Free afternoon

Lecture:
Self-supervised learning in Astrophysics (Anna
Scaife, University of Manchester)

Coffee break

Coffee break

Industry session

Confirmed speakers:

|Alice Morris (the Guardian), Sarah
McDonald (Dogs Trust), Jonny
Pearson (NHS England), Selina
Dhinsey (Multiverse), Adam Ruby
(KPMG Liverpool)

Prize giving and goodbye
by 14:30

Coffee break

Industry panel (finish by 4.30pm)

\Welcome drinks
- 6pm

Public Talk: Artificial Intelligence and Aliens (Anna
Scaife) - 6.00pm

IAstronomy evening with Liverpool
Telescope - 8pm

XUV

Conference dinner - 8pm




LIV.INNO Seminar Series
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.studyacrossthepond.com%2Fsites%2Fdefault%2Ffiles%2Flarge_colour_logo_1849.png&tbnid=OFWezbs8G4kHLM&vet=12ahUKEwiY2MrZuvaEAxUETKQEHeORCVkQMygFegQIARBd..i&imgrefurl=https%3A%2F%2Fwww.studyacrossthepond.com%2Funiversities%2Fliverpool-university&docid=-Y56cw3BTN_D4M&w=1847&h=754&q=university%20of%20liverpool&client=firefox-b-d&ved=2ahUKEwiY2MrZuvaEAxUETKQEHeORCVkQMygFegQIARBd
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fen%2Fthumb%2F7%2F7a%2FUniversity_of_Edinburgh_ceremonial_roundel.svg%2F150px-University_of_Edinburgh_ceremonial_roundel.svg.png&tbnid=6arUINFOAgDvxM&vet=12ahUKEwiq8JfouvaEAxWcsScCHcqRBcUQMygAegQIARBI..i&imgrefurl=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUniversity_of_Edinburgh&docid=c8_x3WOJ1bw1JM&w=150&h=151&q=university%20of%20edinburgh%20logo&client=firefox-b-d&ved=2ahUKEwiq8JfouvaEAxWcsScCHcqRBcUQMygAegQIARBI
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fen%2F3%2F32%2FUniversity_of_Southampton_Logo.png&tbnid=vKAqBlCEaC-vDM&vet=12ahUKEwiQ2vX5uvaEAxWiT6QEHW5dDmkQMygAegQIARBT..i&imgrefurl=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FFile%3AUniversity_of_Southampton_Logo.png&docid=E5rlcJe3tnTWKM&w=1422&h=311&q=university%20of%20southampton%20logo&client=firefox-b-d&ved=2ahUKEwiQ2vX5uvaEAxWiT6QEHW5dDmkQMygAegQIARBT
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fen%2F6%2F60%2FInstitute_for_Advanced_Study_Seal.svg&tbnid=Yr72X6qZe-VEnM&vet=12ahUKEwjztt6Mu_aEAxVlvCcCHYKqDtIQMygAegQIARBR..i&imgrefurl=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FInstitute_for_Advanced_Study&docid=Gs8owye7K3Q_wM&w=255&h=292&q=Institute%20for%20Advanced%20Study%20logo&client=firefox-b-d&ved=2ahUKEwjztt6Mu_aEAxVlvCcCHYKqDtIQMygAegQIARBR
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwebstyle.anu.edu.au%2Fimages%2Flogos%2Flogo-ANU-black.svg&tbnid=IWxMqX95AXgSxM&vet=12ahUKEwio3cmmu_aEAxXbVKQEHY-wCYAQMygCegQIARBN..i&imgrefurl=https%3A%2F%2Fwww.anu.edu.au%2F&docid=056sKmUG7Cv3mM&w=800&h=280&q=australia%20national%20university%20logo&client=firefox-b-d&ved=2ahUKEwio3cmmu_aEAxXbVKQEHY-wCYAQMygCegQIARBN
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F8%2F8e%2FUniversity_of_Florida_logo.svg%2F1280px-University_of_Florida_logo.svg.png&tbnid=5p17pCbbwv14HM&vet=12ahUKEwidrOq9u_aEAxVNTKQEHaJND_kQMygAegQIARBy..i&imgrefurl=https%3A%2F%2Fen.m.wikipedia.org%2Fwiki%2FFile%3AUniversity_of_Florida_logo.svg&docid=3SKrVzA4S6wM4M&w=1280&h=242&q=university%20of%20florida%20logo&client=firefox-b-d&ved=2ahUKEwidrOq9u_aEAxVNTKQEHaJND_kQMygAegQIARBy

LIV.INNO Seminar Series: 2023/24

Dr Saskia Charity: High performance computing in the muon g-2 experiment at Fermilab
Prof llya Kuprov: Reverse-engineering deep neural networks

Dr Hsiang-Chih Hwang: How does neural network help reveal the mass of (nearly) all the stars
Dr Yuan-Sen Ting: Can Artificial Intelligence Generate Meaningful Scientific Hypotheses?

Dr Parisa Rashidi: Al and Pervasive Sensing: The New Frontier in Acute Care

Prof Shannon Vallor: Building a Responsible Al Ecosystem: Lessons from the Past and Future of

Responsible Research and Innovation
Dr Katy Clough: Numerical simulations of spacetime and the role of HPC

Dr Fabian Ruehle: Rigorous results from machine learning

Dr Verena Kain: Al for Particle Accelerators — Trends and CERN’s vision

LIV.IN'
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LIV.INNO Brochure

Centre for
Doctoral Training
for Innovation in
Data Intensive
Science

Contents Welcome 4
s P
3 Welcome
4 OurExpertise
6 uviNNO 1
; ":.:n:cammmdelmiﬁon \ ———
- e .-
e B Driving

innovation
through data
seience

« The LIV.INNO brochure outlines the Centre's expertise and explains how data

science impacts everyone’s lives.
* |t is used to encourage new partners to engage with the CDT.

http://tinyurl.com/livinno-brochure
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Newsletter

Launch of LIV.DATA NEWS - a quarterly newsletter designhed to disseminate
pioneering research outcomes and foster connections within the data science
community. Register via our website: www.livinno.org

LIV.DATA

Supernova model discrimination
with a kilotonne-scale water
Cherenkov detector

LIV.DAT student Adam
Tarrant jork
developing

Cherenkov

which are used to detect
neutrinos. One of these
detectors is the proposed
VATCHMAN  detector
and a paper
published in the Jour

of  Cosmology
Astrophysics _ explores.
how this detector can be

collapse event.

ATCHMAN a
cylindrical  kilotonne-
scale water Cherenkol

detector, has  been
developed to  detect
reactor  antineutrinos

through inverse B-decay
for non-proliferation
applications but also has
the ability to observe
antineutrino  bursts  of
core-collapse
supemovae  within our
galaxy.

Detector configurations
with sizes ranging from
16 m to 22 m tank
diameter and 10% to
20%  photo-multiplier
tube coverage were used
to compare the expected
observable  antineutrino
spectra based on the
Nakazato, Vartanyan and
Warren supernova
models. These spectra
are then compared to
each other with a fixed
event count of 100
bserved inverse  B-
decay events and a

NEWS

Issue 01 | March 2024

WELCOME

| am absolutely delighted to
launch this inaugural edition of
LIV.DATA NEWS - a newsletter

signed to share groundbreaking
research outcomes and connect
the data science community.

Our newsletter will keep you up to
date with research results from
our LIV.DAT and LIVINNO STFC
Centers for Doctoral Training,

students and

Weicome to LIV.DATA NEWS!

NEWS INSIDE

LIV.INNO student awarded
Alan Turing PhD Enrichment
scheme placement

Joint LIV_INNO and EUPRAXIA-
DN researcher training hosted
in Liverpool

Meet the LIV.INNO students

benchmark supemova at 10 kpc distance
from Earth. By comparing the expected
spectra, each detector configuration's
ability to distinguish between them was
evaluated.

It was demonstrated that the total fiducial
volume and, by extension overall tank
size, is the most important factor to its
performance to observe and extract
physics information from a core-collapse
supemova. This study shows that an
application-driven antineutrino detector of
sufficient size (18 m or larger in diameter)
in a low background environment is
capable of making useful measurements
at the commonly used benchmark
distance of 10 kpc, a distance within
which approximately half of the supemova
progenitors in our galaxy can be found

The analysis then demonstrates that the
detector design is capable of meaningful
event discrimination (30+% accuracy) with
100 observed supemova antineutrino
vents in  most configurations.

Furthermore, a larger tank configuration

Mors Information:

‘Supemova mode! discrimnation win
4004 DOI: 10,102

Page 20f 15

can maintain the performance at 10 kpc
distance and above, indicating that overall
target mass is the main factor for such a
detector’s discrimination capabilities.
Additionally, the results show that the
detector is capable of observing a
significant number of events from a core-
collapse supemova within the Milky Way.
As a result, WATCHMAN is capable of
acting as an early waming system, an
important feature for the purpose of multi-
messenger astronomy.

This study demonstrates that, in addition
to its original non-proliferation application,
the WATCHMAN detector concept is a
useful multipurpose platiorm for ongoing
fundamental physics and  science
collaboration. Furthermore, as this study
shares its analysis and reconstruction
tools with the reactor antineutrino-based
tools, it mgmlgnu their versatility for use in
ors but also means
a dorlcalod reconsiuction optimised
supemova events may yield future
improvement of these results.

Page30f15

LIV.DAT students Felix Soubelet and Gyanendra

Yadav complete PhD

LIV.DAT students Felix Soubelet and Gyanendra Yadav have successfully defended

their PhD theses.

Felix Soubelets PhD looked at
developing the optics for the high
luminosity upgrade of the LHC. The beam
parameters in HLLHC need to be much
more tightly controlied than in the original
LHC so highly accurate modelling of the
machine is d to optimise these
parameters. Tools which automatically
build models of the machine were used to
aid this development work. Measurements
of beam parameters in the LHC were
taken then these were fed back in to the
model to improve it further still. This
process was continued until the required
beam parameters were achieved in the
model of HL-LHC.

Felix said | enjoyed engaging with and
being a part of the amazing science done
at CERN. Participating in (sometimes my
wn) experiments in the control center
was a highlight of my experience. | was
surprised by the complexity of the LHC
and consequently | was constantly
leaming about various parts or intricacies
about it. | also think it is wonderful that
people manage to create and operate
something like this and | am amazed by
the level of performance reached.”

Since completing his PhD Feiix has
accepted a fellowship at CERN where he
will_continue to do the things he loves
including maths, physics, software

developments and machine experiments.

Gyanendra Yadav studied dielectric laser
acceleration of relativistic beams and
worked with colleagues from the
Cockeroft Institute and PSI. The aim of his
PhD was to enend Du. modeling and
optimisation to scientific impact
experimental et deveiop
structures for experimental demonstration
of acceleration and deflection at both the
Paul Scherer Institute and CLARA at
Daresbury.

While studying for his PhD Gyanendra got
the exposure to work in an intenational
collaborative atmosphere with the leading
experts in his research field. He said, “The
best thing about my PhD was being a part
of the experimental demonstration of the
simulations | performed and witnessing
the challenges” Of his time studying he
also said “The surprising thing for me was
the extent to which machine leaming or
advanced computational techniques could
sed in  optimizing physical
interactions™
Gyanendra undertook two intemships as
part of his PhD. Gyanendra said “The idea
of doing an intemship in the middie of my
PhD was also useful as it diversified my
skillset.”

Gyanendra is cumently designing
advanced optical systems for Augmented
Reality, working as an Optical Engineer in
Cambridge, UK
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http://www.livinno.org/

LIV.INNO Showcase

Hilton Hotel, Liverpool, 16 September 2024

https://indico.ph.liv.ac.uk/event/1664/

For PhD students, supervisors, and (most importantIN38 industry partners for a deep-dive into
dtatg-ln{genswe science, and to find out about LIV.IN projects and the work of our PhD
students.

Opportunities for:

« Collaborative Research: Meet potential collaborators from the Department of Physics at the
(ljJnlv?rsny oftleerpooI to solve business challenges through collaborative research and
evelopment.

« Research Support: Access specific research knowledge and support to address research
problems in data science.

« Talent Recruitment: Meet prospective data science talent for recruitment.

* Industry Internships: Learn a}:out the opportunities our students have for industry
Internships and placements
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Summary and Outlook

 Fantastic Data Science Summer School ahead of you — many thanks to our
lecturers and the local organizing team!

« Data Science is all about collaboration — establish new links with students and
experts working in similar area to yourselves!

* LIV.INNO Showcase on Monday, 16 September as an opportunity to engage with
our center: https://indico.ph.liv.ac.uk/event/1664/

* LIV.IINNO Symposium on Friday, 10 July 2026 to communicate R&D results.

Enjoy!

LIV.INNO
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https://indico.ph.liv.ac.uk/event/1664/
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