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Outline

w A brief history of Dark Energy and LCDM: 
from Newton &  Einstein to the accelerating universe

w Is it just Lambda (w=-1)? LHS or RHS? 10120 too small?
w When to stop? does cost-benefit analysis make sense? 
w Do we communicate too much, towards one model? 
w How many large surveys should one join?
w AI and Cosmology: evolution or revolution? 

References: OL (2000), DES book (2021), Calder & OL (2008. 2010), 
OL& Massimi (2014), OL & Silk (2021), OL (2023), Offer & OL (2023)
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The contents and expansion of the 
Universe

What accelerates the Universe?



The mystery of Dark Energy 

The weak field limit of GR:
a =  -GM/r2 + L/3 r 

“I have now explained the TWO principle cases of 
attraction…which is very remarkable.” 
Isaac Newton, Principia (1687)

“Introducing L -  the blunder of my life…” 
Albert Einstein (1920s) 

“I am a detective in search for a criminal - L.”
Arthur Eddington (1920s) 4



The Dark Energy 
       Equation of State

Acceleration started 
(6 Gyr ago)

Matter-Dark Energy 
equality
(3.5 Gyr ago)

OL, arXiv:2009.10177
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w = -1    à     L

from 
DES+Planck+BAO+SNIa
 the equation of state
     w= -1.031 -0.027

+0.030.            

 is consistent with L
(arXiv:2105.135490)



Key Probes of Dark Energy:
expansion and growth of structure

Standard Candles and Rulers 

Clusters                     Weak
                                  Lensing

JWST image





So, what is 
Lambda/Dark Energy?

w Systematics mimic DE?
w Lambda-CDM, EoS P/rho= w = -1.00?
w Dynamical scalar field w(z)?
w Why 120 orders of magnitudes 

smaller than expected?
w Signatures of modified gravity?
w Inhomogeneous Universe? 
w Multi-verse & Anthropic Principle?
w An unknown unknown??



Reflections on Einstein’s 1917 
Λ paper

• Even if he blamed himself for the ‘blunder of his life’, this 
is probably the first paper on relativistic cosmology. 

• This is the first paper to propose a cosmological 
constant Λ, now the focus of projects of billions of 
Euros/$$$, with hundreds of scientists spending a 
significant part of their career on this problem. 

• The paper was motivated by a problem on boundary 
conditions, rather than by the need for a static universe.

• Einstein put Λ on the left hand side, as part of the 
curvature term (this might still be correct…)

• He ‘overlooked’ to predict the expansion/contraction of 
the universe without Λ.

• He ‘overlooked’ to notice that the static solution is 
unstable, so  a universe with Λ would also 
expand/contract.

• He ‘overlooked’ to see  Λ as a free parameter, which could 
also lead to an accelerating universe. 9



“Dark Energy Foundations ”
w Is there a fundamental reason for w=-1 (Lambda)?
w Is Lambda on the LHS or RHS of Einstein’s equation? 
w Is there a physical case for w<-1? 
w What is the case for a time-dependent w(z) ?
w When should we stop measuring w?
   (note ‘precision’ vs ‘accuracy’, cf. curvature)
w Does  Anthropic reasoning make sense?
w Is a higher level theory to be discovered, connecting 

GR to Quantum Mechanics and Thermodynamics? Will it 
take another 100 years ?

w What is the discovery potential for non-DE science?
10



“The Dark Energy Road Map”
w The community has been fortunate to have so many DE projects 

funded. This is a golden age for research in cosmology. 
    - Is this the peak funding for DE science? 
    - How to use resources wisely?
w Collaborations are getting bigger and more ambitious:
     projects take about 20 years, 
     with hundreds of collaborators 
     (2dF ~30, DES ~400, Euclid ~1200 people)
    - what is the impact on careers of junior scientists? 
w AI and knowledge transfer

w Large galaxy surveys -  the ‘LHC of Cosmology’ !
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When to Stop?

w Current observations from e.g.  
DES+Planck+BAO+SNIa

    w= -1.03 +- 0.03 
    Should we still measure it more precisely? 
w It depends if there is an alternative viable theory 

(e.g. for w=-0.99 or -1.01, or a time-evolving 
DE?)

12OL & Silk (Nature Astronomy, arXiv:2109.08190) 



Possible outcomes of 
ongoing and future surveys 

13

W=  -1.00 +- 0.01 e.g. 
w= 0.12 +- 0.01

Or e.g.
W = -1.23 +- 0.01
Or even
       W(z)

Back to Lambda

Back to fundamental 
Physics

Anthropic Principle?

 

The Unknown 
Unknown

???

‘Accuracy’ vs ‘Precision’ 

Back to 
systematics/Astrophysics

Then fundamental Physics

A new paradigm shift?  



Paradigm shifts:
a new entity or a new theory?

OL & Michela Massimi  (A&G  2014)
Lucy Calder & OL (Physics World  2010)

Phenomenon New Entity New theory

Uranus’ orbit Neptune (Bessel’s specific 
gravity ruled out)

Mercury’s orbit (Hypothetical planet 
Vulcan ruled out)

General Relativity

Beta decay Neutrino (violation of angular 
momentum ruled out)

Galaxy flat rotation 
curves

Dark Matter? Modified Newtonian 
Dynamics? 

Accelerating universe
(SN Ia and other data)

Dark Energy? Modified General 
Relativity?
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Health checks of LCDM
“Tensions”  

   Systematic errors in data, or new Physics?
  *  Hubble Constant tension (~4 sigma)
   H0 = 73.2± 1.0 km/sec/Mpc (Riess et al. 2021)
   H0 =  67.4 ± 0.5 (Planck 2018)
   A new approach: Gravitational Wave sirens
   H0 = 68.6 ± 11 (Bright;+ pv, Nicolaou et al. 2020)
   H0 = 72.0 ± 10 (Dark + Bright; Palmese et al. 2020)
   * Clumpiness σ8 (WL smoother than CMB)  
                                             (~2 sigma) 
     



The tale of two surveys: 
Dark Energy Survey (DES) &  

 Dark Energy Spectroscopic Instrument 
(DESI)

w Modern instruments on old twin 4m telescopes: DES/DECam 
(imaging) on Blanco (Chile) and DESI (spectroscopy) on the 
Mayall (Kitt Peak) 

w DES Fermilab-led; DESI LBL-led & international partners
w UCL built both optical correctors 

w DES completed 6 seasons in 2019    à
   300M galaxy images and thousands of SN
w DESI started observations in 2020
  23M (so far, out of 35M) galaxy+qso spectra 16



Big Data in Astronomy 

Survey Data per
night/day

Galaxies Cost Scientists

DES 1 TeraB ~300 Million
(all observed)

~$70M ~400

DESI 40 GigaB ~35 Million
(23M observed)

~$70M ~600

Rubin-LSST 15 TeraB ~Billions ~$1.0B ~1000

Euclid 850 GigaB ~Billions ~$1.5B ~1500

SKA 1 PetaB ~Billions ~$1.3B ~1000

17How many surveys should one join?



Cost-Benefit Analysis?
w CBA attempted e.g. for LHC.
w In Observational Cosmology, difficult to estimate the 

cost, and even harder to quantify the benefits.
w But it generates great  spinoffs (e.g. GPS, WiFi, ,WWW), 

it prepares for hi-tech careers and it appeals to the popular 
imagination and curiosity.

w Stage-III experiments give dW=3% for $100M, Stage–IV 
would gove dW below 1% for $1B. 

w How much would you pay for the next generation? 

18Offer & OL, 2305.17982



Cross talk: 
Artificial Intelligence,  

 Physics, Humans

Human 
Knowledge 

Laws of 
Physics 

AI (Augmented Intelligence)

19OL,  arXiv:2302.04324 (IAU Symp 368) 

https://arxiv.org/abs/2302.04324


Astro Papers on the arXiv with 
“Deep Learning” in the Title

About 2 DL Astro papers per week!
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“Shallow” Learning

“Deep” Learning

Shallow learning is actually quite deep, 
as based on human knowledge! 

Galaxy 
Star 

Other

Galaxy 
Star 

Other

Shallow Learning 

Deep Learning 

Input

Input

Feature extraction 

Feature extraction + Classification 

Classification Output

Output



UCL Centre for Doctoral Training (CDT)
in Data Intensive Science (DIS)

72 CDT PhD students in 7 years, 
15 theses completed

80+ academic 
supervisors

30+ industry 
partners 
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St Thomas’ Hospital 
Westminster Bridge Road 

London SE1 7EH 

Main switchboard:  020 7188 7188 
 

05 November 2021 
 
Professors Konstantinidis & Lahav  
Department of Physics & Astronomy 
University College London 
Gower Street 
LONDON  
WC1E 6BT 
 
REF: Statement of Support for the STFC CDT in Data Intensive Science 
 
 
Dear Professors Konstantinidis and Lahav, 
 
The Guy's and St Thomas' (GSTT) NHS Foundation Trust Frailty Data Group strongly 
supports the Centre for Doctoral Training in Data Intensive Science (DIS) at UCL, which will 
be directed by Professors Konstantinidis and Lahav. Whilst the NHS generates vast amounts 
of data; the current use of data analysis to support decision making in the NHS is variable, 
and often poor.  The challenge with health data is not the lack of data but the ability to 
effectively collate, statistically analyse and extract actionable insight. To translate the 
investment into data collection and analytics into better outcomes and experience for 
patients, populations and staff it requires a collaborative approach between front line 
clinical/operation staff, data scientists and research; to develop evidence-based, sustainable, 
and impactful health interventions which improve healthcare outcomes.  Within the NHS 
there are developments which will both improve the structure of data to support analysis and 
an integration of practice to support actions linked to predictive analytics. 
 
As such, it is critical that the UK trains enough individuals with advanced skills in this area, to 
provide the necessary expertise to fulfil the transformation improvements promised by the 
data revolution. The CDT in Data Intensive Science promises to do exactly that, producing a 
stream of highly trained individuals with an advanced skillset covering statistical analysis, 
programming, modelling, machine learning and problem solving, who can apply these skills in 
a very wide range of different sectors across the economy/society. 
 
The GSTT Frailty Group chaired by myself, consists of both clinicians and clinical academics 
from across GSTT, with a specific focus on how can advanced analytics be used to tackle the 
everyday, wide-scale challenges faced by both clinical and operational staff. We have hosted 
several placements from the Centre both at GSTT and at the national Getting It Right First 
Time (GIRFT) Programme where I am the speciality lead for geriatric medicine.  We have 
found that the advanced and complementary skillset brought by the students, is extremely 
beneficial and has demonstrated the value of this co-production approach by both clinicians 
and data scientists which has enabled the:  
 

x Provision of domain expertise on what data is available and how to interpret it  

Dear Professors Konstantinidis and Lahav,

Re: Statement of Support for the STFC CDT in Data Intensive Science

I am writing in my capacity as Director of Research at Autonomy, to express support for the STFC
Centre for Doctoral Training (CDT) in Data Intensive Science (DIS), at UCL.

Autonomy is an independent think tank, which is focused primarily on the future of work and
economic planning. Examples of our recent work include the Jobs at Risk Index which examines the
relative vulnerability of occupations to health and safety risks associated with Covid-19, The New
Normal: A Blueprint for Remote Working, and numerous others. We specialise in intervening in
debates around economic and social policy and have strong links to media, policy and parliamentary
worlds.

Our activities and impact

Despite being a small team, our work has a large reach and we’re deeply embedded in policy and
political circles here in the UK. We have been commissioned by a number of public bodies to develop
research and policy proposals. In 2020, we were commissioned by the Future Generations
Commissioner for Wales to produce comprehensive trial plans for implementing a Basic Income and
shorter working hours across the Welsh labour market. In 2019, the regional government of Valencia
commissioned Autonomy to develop analysis and strategy for a sustainable and socially just vision of
the future of work in the region. Directly following Valencia’s lead, the Spanish government is now
financially supporting businesses to trial four-day weeks, on a national scale.

A number of our reports have influenced the policy agenda of major political parties both in the UK
and abroad. Autonomy’s research on working time and welfare continues to inform the manifestos of
Plaid Cymru in Wales, the Labour front bench in Westminster as well as the SNP in Scotland. Our
recent report ‘The Right to Disconnect’ lays out a legislative agenda to prevent ‘hidden overtime’,
which the Labour Party has since boosted as a policy pledge.

At the core of our work is data analysis policy development and industry engagement. Using the
most robust statistical and ML methods, we pride ourselves on leading the pack within the sector
when it comes to research. We try to weave rich, labour-intensive qualitative work into our
quantitative output, providing high resolution images of our chosen object.

Our research is regularly covered across the UK broadsheet and tabloid press, including The
Guardian, The Times, the Telegraph, the BBC, the Independent, the New Statesman, the Daily Mirror
and The Sun. Over the last year, our policy and data work has sought to make impactful interventions
in debates about Covid-19. Our Jobs at Risk Index was covered by the Guardian, ITV’s Peston and BBC
Radio. The study also features in the Government Equalities Office’s list of research on Covid-19.

Twinkle is a project of Blue Skies Space Ltd., a company registered in England & Wales, No: 9348394 
www.twinkle-spacemission.co.uk 
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26 October 2021 
 
Dear Profs Konstantinidis and Lahav, 
 
We are writing to confirm the participation of Blue Skies Space Ltd. as a partner company 
in the UCL proposal for a Centre for Doctoral Training in Data Intensive Science and 
Technologies, and offer our strong support to your initiative.  
 
Our company focuses on offering scientists around the world commercial access to 
astronomy satellites. Our first project, named ‘Twinkle’ (www.twinkle-spacemission.co.uk) 
will be the first dedicated space telescope to characterise exoplanets through infrared 
spectroscopy. The large amount of data produced by the telescope and the scientific 
modelling needed to interpret the observations will require the use of advanced 
computational techniques. Developing our algorithms together with students from UCL will 
be highly beneficial to our company. 
 
UCL has a world-leading team of experts in astronomy, including in exoplanet science and 
infrared spectroscopy. We believe the training programmes offered and the inter-
disciplinary nature of the CDT, with involvement from several Departments, will bring 
additional cutting-edge expertise and allow the exchange of best practices for solving 
complex computing problems.  
 
Should the CDT receive funding, Blue Skies Space Ltd. commits to: 

• Offer placements to students (up to 2), with the necessary supervision and training 
during these placements. The value of this support is c. £8,000. 

• Participate in seminars, workshops and focused training schools organized by the 
CDT, both as speakers and as attendees. 

 
Our company will provide training and skills development support for the students who will 
be working in a customer-focused environment. We believe that our company and the 
UCL CDT are natural partners with the common goal of advancing high-quality research 
and forming the data scientists of the future. 
 
We look forward to hearing the outcome of your bid. 
 
Yours sincerely, 
 

 
Dr Marcell Tessenyi 
Chief Executive Officer 

Dear Professor Jason McEwen

Re: Statement of Support for the UCL Centre for Doctoral Training in Data Intensive Science (DIS)

Cambridge Spark is pleased to put forward this letter of support to express our interest in joining as a

partner of the CDT to explore future opportunities for collaboration as detailed below. We are

excited to see the comprehensive programme of proposed activities for the CDT in DIS which we

believe can have a substantial positive impact on PhD researchers at UCL.

Cambridge Spark is an education technology company founded in 2015 that enables organisations to

achieve their business goals by educating their workforce in Data Science & Artificial Intelligence. We

have a team of over 40 employees with a Faculty of over 100 experts across the domain of AI and DS.

We are the only specialist Data Science & AI apprenticeship training provider in the UK, delivering

cutting edge training in Data Literacy, Data Analysis, Data Science and Machine Learning, powered by

our proprietary Data Science e-learning platform EDUKATE.AI®.

We have not yet worked with the UCL CDT to date but recognise the important role it plays in

building capabilities amongst researchers to provide a strong practical and theoretical grounding in

the techniques, tools and ethics of data intensive science. We fully support this objective.

We have worked on a similar programme as the delivery partner for the University of Cambridge’s

The Schmidt Accelerate Programme for Scientific Discovery where we have seen the incredible

impact data skills can quickly have on researchers across scientific disciplines. We believe our

experience and expertise in this domain can add a great deal of value to UCL’s CDT in DIS.

By collaborating on this Programme, Cambridge Spark can help to apply and share our knowledge

and expertise with UCL researchers to help develop a network of researchers across scientific

disciplines who are equipped with the latest data analytics and machine learning skills. At Cambridge

Spark we work with a whole host of top tier clients across industry in both the private and public

sectors. Our industry network can provide UCL researchers with research and career opportunities

which will help take research best practice and help to accelerate the deployment of data-driven

specialist scientific expertise which can help organisations be successful - which aligns with our core

mission.

 
 

 
 
From the Chief Scientific Adviser  
 
Centre for Doctoral Training in Data Intensive Science 
Physics and Astronomy 
UCL 
Gower Street 
London 
WC1E 6BT 
 
Dear Professor Konstantinidis and Lahav,  
 
Re: Statement of Support for the STFC CDT in Data Intensive Science 
 
The Department for Transport (DfT) strongly supports the Centre for Doctoral Training in 
Data Intensive Science at UCL, which will be directed by Professors Konstantinidis and 
Lahav. Given the prevalence of data in all spheres of the economy, which we especially 
see across the transport system, we fully recognise the importance of being able to 
effectively collate, store, analyse and learn from this data to enhance policy decisions. As 
such, it is vital that the UK trains enough individuals with advanced skills in this area, to 
provide the necessary expertise to fulfil the transformational promise of the knowledge 
economy. The training programme of the CDT in Data Intensive Science promises to train 
individuals with exactly these skills. 
 
The DfT is the government department responsible for all transport related matters in 
England along with certain transport matters in Scotland, Wales and Northern Ireland. It 
has around 18,000 staff members in total, including dedicated Science and Digital teams, 
who are focussed on tasks such as providing scientific input, data augmentation, statistical 
analysis, modelling and using machine learning techniques, with the aim of providing 
evidence to inform policy decisions. This has been demonstrated to improve policy and to 
have a significant positive impact upon both society and the economy in the UK. 
 
We have worked with Dr Scanlon, the Director of Research in the DIS CDT, in 2020, when 
he undertook a 3-month secondment within the DfT during which he co-led an initiative to 
create an Integrated Research Programme for Transport Decarbonising. We found that the 
complementary skills brought by individuals from other fields, was extremely beneficial in 
the policy making process. By collaborating with your Centre, we hope to benefit from: 
accessing academic expertise in the data intensive science area; building enhanced 
evidence and gaining new insights from undertaking projects with the highly skilled 
students; and building links via networking with other Partner organisations in the Centre.  
 
We envisage that we could participate in several of the CDT’s training activities: 
 

• Short-term projects, with significant DIS elements (statistical analysis, modelling, 
data handling), arise regularly within the department and we could envisage hosting 
approximately one 6-month placement per year in the DfT. We very much hope that 
by hosting placements, the complementary skills that the students bring will 
enhance the project outcomes, improving policy and potentially having a big 
societal/economic impact. 
 

 
6th Floor, Two Snow Hill 
Snow Hill Queensway,  
Birmingham, B4 6GA 
 
Tel: 07977023544   
E-Mail: sarah.sharples@dft.gov.uk 
 
Website: www.gov.uk/dft 
 
 5th November 2021 

Dear Professors Konstantinidis and Lahav,

Re: Statement of Support for the STFC CDT in Data Intensive Science

I am writing to offer the Guardian’s strong support for UCL’s funding application for
the Center of Doctoral Training in Data Intensive Science and Technologies.

Guardian Media Group is a global news organisation that delivers independent
journalism. Our ownership structure means we are entirely free from political and
commercial influence. The latest PAMCo results show the Guardian is the most read
quality news publisher in the UK, reaching 27 million monthly users across all
platforms.

The publishing industry is undergoing a rapid shift towards digital delivery of
content and employing advanced techniques of data analytics and machine learning
across different platforms. The Guardian is no exception to this trend and we are
working proactively on building our data science capabilities to innovate and invest
in our independent journalism but also help us be financially strong and sustainable.

The Guardian have hosted a postdoctoral fellow from the UCL High Energy Physics
(HEP) group for 3 months. We also had interactions with other UCL HEP graduate
students and researchers and were always impressed by their skillset, dedication and
the ability to quickly adapt to the new working environment and deliver robust
results. Based on this experience we are looking forward to collaborating with this
academic institution again.

Machine Learning problems we are trying to solve are quite unique but also have
very interesting applications outside the media world. This is why we believe we
might hugely benefit from collaborative research and access to academic expertise.
The Guardian always embraces a collaborative approach and we are keen to engage
and connect with other industrial partners of the Centre.

We are constantly looking for talent in this field and it is apparent to us that we need
places like the CDT to grow a new generation of data professionals who are not only
academically well equipped but also have a strong understanding of real world
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The proposed program is positioned well to meet critical needs and we 
fully support this project as follows: 

o We offer to provide advice to the CDT regarding the design 
of the curriculum, from the industry side and taking into 
account academic experience of our team members. 

o We will be ready to host two 6-month placements, including 
co-supervision of the student. 

o We will be ready to host short-term industrial internships of 
students enrolled in the curriculum of the CDT. 

o We can offer the CDT contributions to mentorship 
programmes for some students enrolled in the program. 

o We can envision hosting an Industry Challenge Group Project 
for 3-4 students for 3 months. 

o We can contribute by giving guest lectures at UCL. 
 
We are thrilled by the proposal providing both an excellent academic 
research environment and addressing some of the most pressing 
concerns for skills development of the computational sciences industry. 
 
 
Yours sincerely, 
 
 

 
 
 

Utz-Uwe Haus 
Head of HPE HPC EMEA Research Lab (Bristol, Basel, Grenoble) 

 

 

02/11/2021 

 

Dear Professors Konstantinidis and Lahav, 

 

Re: Statement of Support for the STFC CDT in Data Intensive Science 

 

I would like to provide my support to the STFC CDT in Data Intensive Science at UCL. 

 

I am the Head of Research and Development in the Environmental Monitoring for Health 
Protection (EMHP) Deputy Directorate at the UK Health Security Agency (UKHSA). 

The UKHSA is responsible for planning, preventing and responding to external health 
threats, and providing intellectual, scientific and operational leadership at national and local 
level, as well as on the global stage, ensuring the nation can respond quickly and at greater 
scale to deal with pandemics and future threats.  

The EMHP programme, which sits within a multi-disciplinary analytical directorate of more 
than 100 individuals, working at the forefront of the response to COVID-19. The programme 
tests sewage for fragments of SARS-CoV-2 RNA. Samples are taken from approximately 270 
Sewage Treatment Works in England. The programme helps identify where the virus is 
circulating in England, detecting spikes in prevalence and presence of variants. Findings are 
reported to national decision makers and local stakeholders on a regular basis, helping to 
inform national strategy and localised action. It has the benefit of detecting the virus 
regardless of whether people have symptoms and/or whether they go for testing. 
Wastewater monitoring complements other testing programmes and public health actions 
to help protect against the threat of new variants. 

As the threat of variants has emerged, the programme now plays an important role in the 
detection of mutations of the virus, variants of concern (VOCs) and variants under 
investigation (VUIs). This is done through genomic sequencing of wastewater samples, to 
provide an indication of where VOCs and VUIs may be present across England. Insights from 
wastewater monitoring are shared with local and national decision makers, to help inform 
the action that they can take to stop further transmission. 

                                
 
IBM United Kingdom Limited 
Hursley Park 
Winchester 
Hampshire 
SO21 2JN 
+44 (0) 1962 815000 

Registered in England:  No. 741598 
Registered Office:  PO Box 41, North Harbour, 
Portsmouth, Hampshire  PO6 3AU 

Prof Nikos Konstantinidis 
University College London 
Gower Street 
London 
WC1E 6BT 
 
 
 
 

3 November 2021 
 
 
 
 
 
SUBECT TO CONTRACT 
 
Dear Professor Konstantinidis, 
 
I am pleased to write this letter enthusiastically supporting the STFC Centre for Doctoral Training in 
Data Intensive Science (DIS), the aim of which is to provide a strong practical and theoretical grounding 
in the techniques, tools, and ethics of data intensive science. 
 
At IBM we seek innovation that actively considers how our world will develop in the future whilst 
addressing the challenges of today, and so recognises the value of this initiative. Most particularly IBM 
appreciates the cross-disciplinary nature of the cohort-based training and the interaction between 
students from different research areas with industry, exposing them to new concepts, techniques, and 
innovative ideas, making them all-around better data scientists. 
 
Where practical, we would be happy to explore how we could contribute: 
 

• Access to IBM technology, which includes access to IBM Cloud services. 
• Access to Subject Matter Experts, to provide industry and technical guidance through the 

participation in the DIS Advisory Board.  
• Mentorship in the use of IBM technologies.  

IBM’s contribution is subject to contract and to the following principles:  

1. IBM having the right to review its contribution and terminate any agreement(s) on at least an 
annual basis, without any ongoing payment or other obligations. 
  

2. The parties confirm the proposed contribution does not raise any actual or potential conflicts of 
interest, is independent of any other past, present or potential future business between the 
university and IBM, and is not intended improperly to influence the IT procurement decisions of 
the university or any affiliated party.  

 
 
 

 
15th October 2021 
 
Dear Professors Konstantinidis and Lahav, 

Re: Statement of Support for the STFC CDT in Data Intensive Science (DIS) 

This letter is to confirm the participation of NCC Group as a partner organization in UCL’s proposal for 
continuation of the Centre for Doctoral Training (CDT) in Data Intensive Science (DIS). 

NCC Group is a global cyber security and risk management specialist, providing organisations 
worldwide with expert software resilience, verification and security consulting services. Modern times 
have brought a huge rise in the number of cyber-attacks affecting the networks of businesses of all 
sizes, and in all sectors. No person or organization is immune to the threat, and whilst the cost to 
economies is significant, the cost to individual businesses can be catastrophic. It is vital to develop 
methods to analyse the vast amount of data produced by computing networks to help identify such 
threats. The analysis of such large amounts of data, looking for tiny signals in vast backgrounds, in real 
time, requires innovative solutions and cutting-edge techniques. 

Given the vast rise in the amount of data created around the world, the importance of this data and the 
need to effectively analyse it, NCC Group strongly supports initiatives to train the next generation of 
data scientists. Over the past four years, NCC Group already has had a great experience working with 
UCL as an industry partner of their existing CDT in DIS and helped shape the centre’s approach to data 
security training via our existing collaboration. In previous years NCC Group has worked with the CDT’s 
students on successful research relating to: 

• Machine Learning and AI techniques for network and host threat and anomaly detection 
 

• The cybersecurity implications of Deepfake technologies (with an appraisal of the efficacy of 
current open source Deepfake offerings) 
 

• Machine Learning and AI techniques applied to the problem of static analysis of Microsoft 
Windows binaries, in a bid to determine malicious properties (malware) of those binaries. This 
project was started as a CDT Group Project, but took advantage of the new initiative launched 
this year of linking them to both MSc Industry Research Projects and to the CDT’s Summer 
Research Enhancement Bursary programme. We found that these new innovations in the 
CDT’s programme greatly enhanced the value and outcomes of this project, as it was able to 
continue for longer, allowing the machine learning models to be further studied and their 
performance to be significantly enhanced. It was also clearly a very beneficial training process 
for both the MSc students and summer student, who all made extremely significant 
contributions and gained invaluable experience of working with industry.  

The outcomes of these projects have been publicised both internally, at talks to the NCC data science 
team, and externally to NCC, both in reports and on our blog (that have been read widely around the 
world), generating a lot of interest and demonstrating the potential powerful impact of the work 
undertaken. In addition, the data and tools generated by the projects have been passed onto our Data 
Science team, where they will be further studied and have demonstrated the potential to have a 
significant economic and societal impact. 

Based on our experience working with the CDT students through group projects, we believe the 
students trained in this centre have exactly the skillsets needed by industry to fill the skills-need in the 
domains of AI and Machine Learning. We have full confidence that UCL's strong research record in this 
field, and the well-focussed training programme that is proposed for delivery jointly by academics from 
several disciplines and industry partners from a broad spectrum of DIS, will continue to be highly 
successful and certainly NCC Group will continue to be a real beneficiary of the high calibre student 
talent that passes through the CDT. 

 

 

 

November 8st, 2021  

 

Prof. Nikolaos Konstantinidis and Prof. Ofer Lahav 
Department of Physics and Astronomy 
University College London 
Gower Street, London WC1E 6BT 

 

Ref: Letter of Support for UCL’s Centre of Doctoral Training in 
Data Intensive Science 

 

Dear Prof. Konstantinidis and Prof. Lahav, 

I am writing to express the strong support of NVIDIA Corporation for your Centre of Doctoral Training 
(CDT) in Data Intensive Science funded by the Science and Technology Facilities Council (STFC). 

NVIDIA Corporation is a worldwide leader in visual and accelerated computing. Our GPU computing 
platform is the foundation upon which many of the worlds most advanced numerical simulation and AI 
systems are built, and we strongly encourage research work that aims to develop new ways of applying 
this technology to solve the world’s most challenging problems.  

HPC and AI Supercomputers are the essential tools enabling scientific discoveries, development of new 
products, and self-learning software algorithms. We fully understand the need of training next-generation 
experts in the field of HPC, HPDA and AI to become the workforce behind a thriving world-class UK data 
science and AI ecosystem.  

The NVIDIA Deep Learning Institute (DLI) offers resources for diverse learning needs—from learning 
materials to self-paced and live training to educator programs — giving individuals, teams, organizations, 
educators, and students what they need to advance their knowledge in AI, accelerated computing, 
accelerated data science, graphics and simulation, and more.  

DLI certifies qualified educators as DLI Ambassadors, enabling them to teach free DLI content exclusively 
to university students and staff. With a variety of courses to become certified in, this opens new 
opportunities to bring further topics such as Natural Language Processing, Data Engineering and advanced 
CUDA into the classroom. Workshops can be split over several days and delivered onsite or in a virtual 
classroom open to attendees from other universities. All workshops have assessments and student 
certificates. 

DLI Teaching Kits (https://www.nvidia.com/en-us/training/teaching-kits/) help to lower the barrier of 
incorporating AI and GPU computing in coursework with downloadable teaching materials and online 

James Pyne
Pala
Base KX
103c Camley Street
London N1C 4PF
United Kingdom
james@pala.london

Friday 5th November 2021

To: Prof. Nikos Konstantinidis & Prof. Ofer Lahav

Re: Statement of Support for the STFC CDT in Data Intensive Science

Department of Physics & Astronomy,
University College London,
Gower Street,
LONDON,
WC1E 6BT

Dear Professors Konstantinidis & Lahav,

I am writing this letter in strong support for your proposal to continue your very
successful Centre for Doctoral Training in Data Intensive Science, which will be directed
by Professors Konstantinidis and Lahav.

Pala is a London-based software agency focusing on social impact tech projects. Over
the past three years, we have worked with a number of social enterprises, charities and
ESG initiatives with clients spanning twelve of the seventeen UN Sustainable
Development Goals. Our portfolio has included a mental health application suite for
secondary schools that makes inferences from students' reported wellbeing data and
pipelines it into a dashboard, an app for cancer patients that uses machine learning and
behavioural science insights to suggest beneficial activities throughout the day to give
patients better control over their condition, and software for food banks in a local
authority to help them dynamically reallocate stock to respond to need and reduce food
waste.

As an alumnus from UCL physics, spending my Masters year in the High Energy Physics
department working on the analysis of large detector datasets from the ATLAS
experiment at CERN, I can testify for the versatility, initiative and grit that working at the
apex of data intensive science at UCL can instil, and can subsequently can be used to
create value in the commercial sphere. Having set up my own software agency off the
back of the expertise gained during completing my Masters, I am extremely grateful for
the receptiveness of my supervisor and the department towards incorporating novel
machine learning methods into my education, for the mutual benefit of both the
research effort and my development as a data science practitioner.

Furthermore, in my experience, the best data science practitioners I have met tend to
have backgrounds in the physical sciences and engineering where cross-pollination is
encouraged and problem solving is a central aspect of the field. The popular
'bootcamps' (including General Assembly, Flatiron School, and online MOOC providers
such as Coursera), which are used to train many data scientists in the labour market in
recent years tend to produce graduates with a decent grasp of basic data science
concepts and tooling, but they often lack the lateral thinking, problem solving and
initiative required to work with real-world projects. The experience of having to apply
DIS methods effectively to solve unique and extremely challenging problems of existing
major science experiments, usually at the bleeding-edge of current capabilities, gives
such people a practical edge that can't be taught from theory and toy case studies.
Enhancing this ability, with more formal training in the areas that underpin data science
and via joint projects with industry, as has already been very successfully implemented
in the Centre’s programme, produces researchers with a world leading skillset, ideally
suited to fill the significant skills gap in this area.

1

Peak
Neo Building

Charlotte Street
Manchester

M1 4ET

Statement of Support for the STFC CDT in Data Intensive Science

3 November 2021

Dear Professors Konstantinidis and Lahav,

Peak is glad to offer our strong support for the STFC CDT in Data Intensive Science. We look forward
to working closely in partnership with the Centre over the coming years to provide both industry
experience and collaborative research opportunities for the CDT’s students.

Peak is a Decision Intelligence company. Decision Intelligence is the practice of using AI to make great
commercial decisions. Decision Intelligence uses AI to unlock the power of a business's most valuable
asset; its data. It does this by helping people make decisions over complex information faster, more
consistently, more accurately than ever before, and all the time. Peak does this by using our full stack
enterprise AI platform, to combine multiple sources of data, enrich this with AI and then put this new,
predictive data to use. This allows us to generate sales, predict demand and manage supply chains.
Decision Intelligence represents the end of guesswork. We are on a mission to help businesses ‘do
great things with data’ by providing them with the technology and skills needed to become Decision
Intelligence driven.

Having recently closed our Series C funding round, Peak is now in a period of rapid growth as we scale
to lead the Decision Intelligence category globally. Peak has one of the largest data science teams in
the UK. We plan to significantly expand and improve this team as we grow over the coming years. A
vital aspect of this growth will be expanding our R&D efforts which will benefit from a partnership with
the Centre.

Although Peak has not been involved in the current CDT, we expect to benefit from the future
partnership in two primary ways. Firstly, through the recruitment of highly skilled PhD students.
Secondly, through participating in collaborative research with members of the CDT to produce
academic papers and conference appearances.

Peak views the proposal for the next CDT in a very positive light. We particularly support the aspects of
the student training that develop their non-technical skills, such as the Industry Placements, Industry
Group Projects, Entrepreneurship Training, and Discussion Forums.

Peak hopes to contribute to the Centre over the following years, with a current rapid expansion of the
company allowing for more opportunities to open up as we grow. We would be very interested in
hosting one or more 6-month placements, including co-supervision of the student(s). These would
involve becoming an integral part of our data science team and working on customer projects. We

www.peak.ai | @Peak_HQ

Privitar
15 Hatfields

London
SE1 8DJ

5th November 2021
Letter of Support for the STFC CDT in Data Intensive Science

Dear Professors Konstantinidis and Lahav,

We are pleased to participate as a partner company in the UCL proposal for a Centre for
Doctoral Training in Data Intensive Science and Technologies, and I would like to offer our
strong support for this proposal.

Privitar is a data privacy software company, founded in 2014, and headquartered in London
with international presence in six countries. The company’s international customer base
includes Global 2000 banking, healthcare, insurance, life sciences, and telecommunications
companies like HSBC, Citi, Vitality, the UK’s National Health Service and AstraZeneca.

Privitar empowers organizations to use sensitive data to gain valuable insights, and to
support data-driven decisions. By delivering comprehensive data privacy techniques and
streamlining data provisioning, Privitar enables enterprises to extract the maximum value
from the data they collect, manage and use, while minimizing risk.

We have supported the current Centre and have benefited from hosting the 6 month
placement of a student to research privacy-preserving machine learning. The placement was
hosted by the Privitar Labs Research team with the outcome of deepening our knowledge in
this area and developing tools enabling us to assess privacy risks in machine learning
models. This work has allowed us to evaluate the technical feasibility and potential for
product development in this area. We were deeply impressed by the enthusiasm and
technical skills of the student and the extent to which they were able to methodically tackle
this complex problem in data privacy with the added support from their academic supervisor.

We see every day the innovative ways in which data is being put to use by our customers in
the financial sector, telecommunications, retail, and other areas of industry as well as
government. We also see the strong demand for, and acute shortage in supply of,
highly-skilled data scientists, both among our customers and in our own recruitment. We
expect Privitar and the industry in general to benefit from the skilled people trained within the
Centre.

Moreover, we expect Privitar to benefit from collaborative research with participants in the
Centre and to broaden our access to academic expertise. We collaborate very successfully
with UCL department of Computer Science in joint research projects, and are happy to
continue and further this strong and productive relationship with UCL.

To support to the Centre, we aim to provide the following:

● Funding 6-month placements for each cohort at a cost of £16k each.
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Prof. Nikos Konstantinides, 
Department of Physics and Astronomy,  
University College London,  
Gower Street,  
London,  
WC1E 6BT 

 
5th November 2021 
 
 
 
Re: Statement of Support for the STFC CDT in Data Intensive Science 
 
 
Dear Professors Konstantinidis and Lahav, 
 
I am writing to offer my strong and enthusiastic support for your bid to STFC for continuation funding of the UCL 
DIS CDT. Having been a core partner since the beginning of your Centre, the high-quality training in Data Science 
you provide (and connection to other high profile initiatives at UCL) has become a key part of our mission at UKAEA. 
I am keen therefore for your CDT to continue to develop and grow as we enter the exascale era of AI and HPC 
“convergence”. 
 
UKAEA has been set a grand challenge mission by UK Government – to deliver Fusion power to grid in the early 
2040’s through a National Programme called STEP: https://www.bbc.co.uk/news/uk-england-cumbria-58911210 
Due to the imposed timescale (driven by the need to achieve Net Zero in the 2050’s) there is no time for conventional 
“test based” design. Instead, we must build “actionable” models of the highly coupled, multi-physics, multi-scale 
system that is our fusion reactor. This has long been heralded a so-called “exascale” grand challenge, requiring the 
world’s largest supercomputers to make progress. Two disruptive advances are currently taking place that will make 
the challenge more tractable. Firstly, rapid advances in data science (most notably AI) are making the HPC challenges 
themselves possible (for example Physics Informed Neural Networks) that can be exploited as “surrogate models” for 
removing major bottlenecks in our HPC codes. Secondly, advances in Uncertainty Quantification and Sequential 
Design are allowing us to make our codes “actionable”, i.e., we are only now managing to address the inherent 
epistemic uncertainties in our models. Together, these technologies will allow us to take a Data Centric approach to 
Engineering design (as espoused by the Alan Turing Institute: https://www.turing.ac.uk/research/research-
programmes/data-centric-engineering) around what is unfortunately a very sparse (although still Big) data problem. 
To be successful, and ultimately be able to instantiate a model of tokamak plasma and plant that can be optimised in 
silico (and built without huge amounts of prototyping) will require a paradigm shift in the way we do our engineering 
design. We will need a small army of engineers and scientists who are fully versed in how to exploit AI and UQ (and 
the underlying supercomputing) for designing and optimising technology/plant in-silico – a pipeline of talented 
researchers and engineers who I hope we will continue to source from your CDT/University. 
 
I would also like to mention how your CDT fits into the bigger picture around UKAEA’s collaborations with both 
UCL and STFC. As a “research” focus organisation who are making the transition towards mission/product delivery, 
being able to train our next generation of scientists and engineers in an environment that is strongly connected to 
cutting edge R&D within the University and National Lab space is essential. High quality teaching is of course also 
essential, but the fact that your students can cut their teeth on real-world problems for which we don’t yet have solutions 
is a major reason for our strong support. Our broader collaborations will therefore underpin our CDT collaboration. I 
am very keen to ensure that the UCL ARC (Advanced Research Computing) initiative led by James Hetherington is 
connected to the CDT. To ensure that we have a supercomputing “backend” upon which your students can develop 
their data science skills we can exploit our involvement in DiRAC and our connections with Jeremy Yates. As you 
know, we are working collaboratively with Prof. Peter Coveney on the ExCALIBUR programme, we sit on the board 
of VECMA: https://www.vecma.eu, and are funding UCL to deliver the UQ aspects of the ExCALIBUR NEPTUNE 
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Government Buildings,   

Cardiff Road,   
Newport,   

NP10 8XG   
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3rd November 2021 
 
Dear Professors Konstantinidis and Lahav, 
  
Re: UKRI London CDT in Applied AI for Data Intensive Science & Industry 
   
I am writing on behalf of the Office for National Statistics (ONS) to confirm our 
support for this bid with the UKRI London CDT in Applied AI for Data Intensive 
Science & Industry (AAI)  
  
The Office for National Statistics is the UK’s largest independent producer of official 
statistics and its recognised national statistical institute. We are responsible for 
collecting and publishing statistics related to the economy, population and society at 
national, regional and local levels. We also conduct the census in England and 
Wales every 10 years.   
  
The Data Science Campus, within ONS, works at the frontier of data science and AI 
– building skills and applying tools, methods and practices – to create new 
understanding and improve decision-making for public good.  
  
The goals of the ONS Data Science Campus are to:  
  
x investigate the use of new data sources, including administrative data and big 

data for public good  
x help build data science capability for the benefit of the UK  
  
A new generation of tools and technologies is being used to exploit the growth and 
availability of these new data sources and innovative methods to provide rich 
informed measurement and analyses on the economy, the global environment and 
wider society.   
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 Switzerland  IT Department 
Téléphone/Telephone :    

 Direct : +41 (22) 767 9920  
 Central:  +41 (22) 767 6111 

 
E-mail: Maria.Girone@cern.ch                                                                                                          Geneva, October 21, 2021 

 
 
Dear Prof. Konstantinidis,  

It is a pleasure to write this letter, expressing our strongest support as CERN openlab for the UCL 
Department of Physics and Astronomy to host a Centre for Doctoral Training (CDT) in Data Intensive 
Science (DIS).  

CERN openlab has been created 20 years ago to support the computing and data management goals set 
by the LHC. We collaborate with leading ICT companies and research institutes to solve key technical 
challenges facing the LHC upgrade programs in Run3 and Run4. Our research areas include 
investigations of HPC and Cloud infrastructures towards exascale, development of AI and HPC 
algorithms for new architectures and quantum technologies and communications, in close collaboration 
with other sciences.  

CERN openlab provides a framework of collaboration on projects in these areas of work between industry 
members and researchers from CERN departments. We would be delighted to host one student per year 
(for a period of 6 months) for an initual period of 3 years, to take an active part in CERN openlab projects. 
Whilsth the students would be supported by UCL, CERN openlab would provide integration, ensure 
supervision and offer exposure for the students to cutting-edge technologies from industry.  

CERN openlab also offers very valuable educational opportunities through workshops and hands-on 
training. The CDT students would be very welcome to take part in such events. These opportunities would 
complement the extensive training programme proposed by the Centre, which targets to build very 
comprehensive skill sets in the DIS domain. 
 
As CERN openlab Chief Technology Officer, I will be very happy to follow closely the students’ work 
and to be a part of the Centre’s Advisory Board.  

In conclusion, we would like to emphasize our strongest support for this Center for Doctoral Training in 
Data Intensive Science and we are confident that CERN openlab will serve as an excellent environment 
for some of the students to work on new computing techniques and tools.  

Yours sincerely,  

 

Dr. Maria Girone 

 

UK Research and Innovation, Polaris House, North Star Avenue, Swindon SN2 1FL T 00000 000 000 F 00000 000 000 W 
ukri.org 
VAT number: 287461957 

 

 

2
nd

 November 2021 

Dear Professors Konstantinidis and Lahav, 

Re: Statement of Support for the STFC CDT in Data Intensive Science 

 

The Hartree Centre is a department of STFC’s National Laboratories and has a specific mission to 

transform the competitiveness of UK industry by accelerating the adoption of HPC, Data Analytics and 

AI technologies. Our vision is for UK industry and the public sector to fully embrace and integrate the 

latest digital and AI technologies into their businesses and public services, to make important 

contributions to the economy and to support the UK's position at the forefront of industrial and 

public sector innovation.  

 

In support of this this mission, Hartree sees the development of skilled people either as future 

academics, industrialists, healthcare professionals or civil servants as critical to success. As such we 

are keen to collaborate with academic and other partners to help develop the next generation of AI 

and data experts in any way we can. We have recently received £172m from BEIS/UKRI to support the 

Hartree National Centre for Digital Innovation (HNCDI) to support the adoption of AI by UK industry. 

This programme, run in partnership with IBM Research has four workstreams which encompass 

training, R & D activities, proof of concept and proof of technology projects and support for industry 

adoption of solutions, including SME support. We currently have a staff over 100 people, with 

expansion planned over the next four years. 

 

The Hartree Centre has been closely involved with the current CDT. As a member (and subsequently 

chair) of the Advisory Board, I have seen at first-hand how the excellent training programme and 

industry placements have enhanced the skills of the students and made a significant contribution to 

the organisations they have worked with. The CDT management team have been very receptive to 

the ideas of the Advisory Board, and an already excellent programme has been made even more 

relevant to today’s students as the data science and AI landscape continues to evolve rapidly. 

 

The Hartree Centre’s AI group is headed up by Dr. Dominic Richards. Prior to joining the Centre, he 

worked as an applied mathematician in the trading businesses of J.P. Morgan, Citigroup Global 

Markets and Barclays Investment Bank. He holds a PhD in Automated Reasoning from the University 

of Manchester, an MSc in Statistics from the University of Manchester and an MEng from the 

University of Oxford. Dom will be the primary point of contact between the Hartree Centre and the 

CDT, to facilitate close collaboration. providing advice and input to training programmes, liaising with 

Hartree Centre staff to scope potential project placements etc. 

 

Specifically, we can offer the following support: 

 

In-kind contribution staff time from Dom Richards at 5% of his time: 

Estimated in kind value: £10,000 per year 

 

The Hartree Centre (in conjunction with IBM Research) will host a hybrid (in person and virtual) 

industry workshop (~40-50 places) for final year students to present and discuss research project 

 

 

 

Prof. Konstantinidis, Prof. Lahav 
 
Dear UCL Management Team, 
 
Letter of support for STFC Centre for Doctoral Training in Data Intensive 
Science at UCL 
 
The Alan Turing Institute is the national institute for data science and artificial 
intelligence in the UK. Our mission is to make great leaps in data science and 
artificial intelligence research in order to change the world for the better. Through 
collaboration with universities, businesses and public and third sector 
organisations, we apply this research to real-world problems, with lasting effects for 
science, the economy, and the world we live in. 
 
We are delighted to write in support of this Centre for Doctoral Training that is 
being run by UCL, one of our partner universities, in collaboration with over 30 
industry and third-sector partners. Their established partnership with the Institute 
recognises an excellence in data science and AI as well as the strength of their 
contribution in specific areas of research. The Institute’s network is a collaborative 
effort, providing access to centres of research excellence across the UK that will 
strengthen any training programme into the future. 
 
Data intensive science is now a reality across all disciplines and is particularly 
relevant to the areas of work within STFC’s remit. One of the Turing’s research 
Challenges is to supercharge research in science and humanities, and work in this 
area is undertaken by established research programmes in “Data Science for 
Science and Humanities”, “Data Science at Scale”, “Artificial Intelligence” and 
“Tools, Practices and Systems”. This provides a strong academic and research 
base for inspiring students on this CDT. 
 
We are particularly keen to build community-based interaction between 
researchers in fields who will develop collaborative efforts and new areas of 

	
 

Greater London House, Hampstead Road, London NW1 7FB 
Telephone +44(0)20 7756 1000, Fax +44(0)20 7756 1001 

ASOS.com Ltd. Registered in England 03584121. 
www.asos.com 

Dear Madam or Sir, 
I write on behalf of ASOS.com to express our strong support in the proposal by the Centre for 
Doctoral Training (CDT) in data intensive science, co-directed by Nikos Konstantinidis and 
Ofer Lahav, to the Science and Technology Facilities Council (STFC) for funding the CDT for 
another three cohorts of PhD students (i.e., another six years to the programme). We strongly 
support this application and the focus on AI and Data Science that gives the students an 
opportunity to participate in industry placements and industry group projects. 
ASOS.com is the first UK based online retailer for fashion loving 20-somethings around the 
world. Through our market-leading app and web experience, 26.4m ASOS customers can 
shop a curated edit of 90,000 products, sourced from 850+ of the best global and local third-
party brands, alongside our mix of fashion-led in-house labels including Asos Design, Asos 
Edition, Asos 4505, Collusion, Reclaimed Vintage, Topshop, Topman, Miss Selfridge and 
HIIT. We are mission-led, purpose-driven and guided by our values. We believe in a world 
where you have the freedom to explore and express yourself without judgement, no matter 
who you are or where you’re from. In the past year our revenues rose to £3,910.5m, delivering 
an adjusted pre-tax profit of £193.6m, a rise of 22% and 36% respectively. This year we have 
continued to advance our personalised, engaging and inspiring customer experience. We 
have made investments in data infrastructure and capabilities over the past two years, 
enabling us to continue to apply data science to deliver a more relevant and engaging 
experience for each customer. 
Our ability to scale our recruitment delivery team has been critical, alongside the investment 
in new recruitment technology, to streamline and accelerate the process through automation 
and AI. At ASOS.com we strongly believe in our partnerships with Academia to support the 
exploration of cutting-edge AI Technology for improving the service. In addition to the CDT in 
Data Intensive Science we also finance the CDT at Oxford and Imperial College London and 
one PhD program at Imperial. Between 2018 and 2021 we have mentored and trained one 
group a year of MSc and PhD students via the CDT in Data Intensive Science, working on 
exploring the opportunity of recent advances in Deep Learning applied to fashion retail. 
Since 2018 we have spent £50k with the CDT in Data Intensive Science at UCL. In terms of 
our budget for FY22, we have allocated £72k for sponsored education. Specifically, we have 
partnered with the CDT program to mentor and train one group a year of MSc and PhD 
students. Alongside our efforts to revamp our Customer Care strategy, evolving it into a digital-
first experience, using live chat as the core channel to provide our customers with real-time 
resolutions, we have been working with the CDT on exploring recent advances in Natural 
Language Processing, showing that for machine based detection of user intent in customer 
care queries a simple linear models trained with large amount of data can triage order related 
queries with high success rate, enabling cost reduction use cases to support our Customer 
Care ops. Our joint works with UCL have led to the publication of an award-winning academic 
paper published at IEEE ANLP 2019. 
We have further expanded the works by mentoring a PhD student for a 6-month placement, 
who conducted applied research works showing that for lower resources languages and small 
data use cases, efficient neural networks such as the Universal Sentence Encoder benefit 
from in-domain pre-training compared to baseline linear model. We have also shown that 
industry standard neural machine translation services can be used to translate all incoming 
queries to English before processing the data with a single monolingual model without hurting 
performance across five languages namely French, Russian, German, Spanish, Italian. Those 

No AZ, yes Planning

https://www.ucl.ac.uk/data-intensive-science-cdt/

https://www.ucl.ac.uk/data-intensive-science-cdt/


UCL CDT
in Data Intensive Science
http://www.hep.ucl.ac.uk/cdt-dis/

72 PhD students in seven (2017-2023) cohorts 
in a 4-yr programme 
(including 6m in AI industry) 22



Summary
w 3 decades of LCDM:  still supported by most current 

observations, including DES Y3++
w Important to test LCDM further  (e.g. local dynamics, 

CMB Cold Spot, gravitational redshift wavest, 
gravitational waves, parameter ‘tension’)

w Timeline: past (APM, 2dF & SDSS,WMAP, Planck, …), 
present (BOSS, DESI, HSC, …), future (Rubin-LSST, 
DESI,  Euclid, Roman-WFIRST, SKA,…)  - a golden age 
for cosmology

w What are the prospects for a new paradigm shift, 
beyond LCDM,  eg w(z) or ModGrav ?

w AI  for cosmology: now essential, but waiting for a ‘killer 
application’! 23


