
Guidelines:

UCL Banner 
• The colour and format should not be 

altered.
• Do not place other images or logos on 

the banner.
• Title text should be left aligned unless a 

poster number is added.

Layout
• This should be visually appealing and 

easy to follow. Be consistent.
• Choose one slide layout and delete the 

rest of the slides. Adjust background 
boxes via the slide master view if 
required – see under view menu.

• Ensure that the guides are turned on – 
see under view menu.

• Keep within the margin guidelines at the 
edge to help visibility and avoid the risk 
of content being trimmed off. 

Text 
• Aim for 300-600 words that are concise 

and straight to the point.
• Avoid font sizes below 24pt except for 

captions.
• Use a maximum of two fonts (the official 

UCL fonts are Arial or Helvetica, with 
Garamond as an additional font in the 
body text).

• Use bullet points to break up large areas 
of text.

• Left justified text is easier to read than 
fully justified.

• Set headings in bold.

Graphs, Images and Tables
• They must be embedded in your file by 

inserting the file rather than copying and 
pasting.

• Make sure they are sufficient size and 
clearly visible with at least 150dpi.

Guidelines cont:

Colour
• Select background colours that contrast 

well with the font to allow easier reading 
of your text.

• Avoid backgrounds with bright or dark 
colours and full of texture as this will 
distract readers.

• Try not to use too many colours – 1-2 
work well, plus images and charts.

• The template is formatted with 
appropriate UCL colours for the banner 
colour chosen.

• Don’t use multiple layers of transparency 
in PowerPoint.

Copyright  and GDPR
(copy and paste the link  to your browser )

https://www.ucl.ac.uk/library/ucl-copyright-
advice

https://preview.tinyurl.com/UCL-GDPR

• Only use copyright free images or those 
available under the creative commons 
license unless you have bought the 
relevant license. You are free to use 
graphics you have generated but check 
with colleagues if they have produced 
them.

• Images downloaded from online are 
subject to copyright unless this has been 
waived.

• Flickr.com is a useful resource to check 
the copyright status of images from the 
web.

• Follow GDPR (General Data Protection 
Regulation) for images of people.

UCL Banner vs UCL Logo
• Use the banner where UCL is the major 

partner
• Use the UCL logo only where work is an 

equal collaboration and place all logos at 
the bottom - 
https://www.ucl.ac.uk/cam/brand

Noisy signal data shrouded by noise

Machine Learning Meets Quantum Tech: 
Unravelling the Neutrino Mass Mystery
Nathan Higginbotham
Centre for Data Intensive Science, University College London

• The Quantum Technologies for Neutrino Physics 
(QTNM) project, funded by UK Research and 
Innovation, aims to measure the absolute neutrino mass.

• Quantum technologies are poised to transform the way 
particle physics experiments, like neutrino mass 
measurement, are conducted.

• Determining the absolute neutrino mass is vital for 
understanding the universe's origins and the composition 
of  matter.

• Quantum technologies 
offer the potential for 
precise neutrino mass 
measurements, even at 
extremely low values 
like 10 meV, through the
utilisation of  CRES.

The Neutrino Mass Orderings   

• CRESDA

• Cyclotron Radiation Emission Spectroscopy (CRES) 
is a technique for measuring the energy of  electrons 
emitted during beta decay.

• CRES allows for model-independent determination 
of  neutrino mass by analysing electron spectra near 
the beta decay endpoint.

• Cyclotron Radiation Electron Spectroscopy 
Demonstrator Apparatus (CRESDA) addresses key 
challenges in CRES technology.

• CRESDA aims to produce and confine D/T atoms, 
map magnetic fields with precision, build a 
quantum-limited microwave detection system, and 
create a comprehensive analysis framework.

Schematic Design: The setup includes atomic sources, 
storage rings, magnet assembly, and an atom detection 

region.

Determining the absolute 
neutrino mass is crucial to 
understand the origin of 
matter and our universe’s
early evolution. 

To find out more, scan the
QR code below!

Quantum Technologies for 
the Neutrino Mass (QTNM)

Cyclotron Radiation Emission 
Spectroscopy (CRES)

Edge Detection: ML Applications

What’s the point?

• In this experiment electrons 
emitted from beta-decay lose 
energy via cyclotron radiation. 
This is detected and is the 
‘signal’.

• The hidden signal in the noisy 
voltage data is impossible to 
spot. It is completely shrouded 
in noise. Helpfully, it is shaded 
in yellow.

• Plotting this as a spectrogram 
makes the hidden signal easier to 
spot. See inside the red oval.

• The end goal is to detect these 
tracks, extract and characterise 
their features to understand the 
electron trajectories that 
generated them.

• The most important aspect of  
the tracks is the initial frequency 
value (see green arrow). This 
gives the electron energy via:

Frequency       Electron Kinetic 
EnergyEnergyEnergyEnergy

• As the kinematics of  tritium beta 
decay are well understood, it is 
possible to use this data to 
narrow in on the elusive 
neutrino mass!

Noisy signal data shrouded by 
noise

Represented by a spectrogram, the 
signal is there!

Apply some machine learning 
wizardry and voila!
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