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• STFC Data Intensive Science Centre call 
October 2016 

• Sussex, Soton, QMUL, OU, Portsmouth, 
building on GRADnet 

• 9% of all STFC activity in UK 

• Leveraging 44 PhD years of STFC  228 
PhD years Training 

• Data intensive training e.g. from IBM-UK 

• 132 months of commercial placements in 27 
companies  

• 5-week commercial transfer with 

• Not just STFC. Sussex DISCUS 
interdisciplinary e.g. linking to GCRF 

• Director Prof. Seb Oliver, University of 
Sussex (Also STFC ETCC Chair) 

• Ranked 2nd in STFC competition 

• DISCnet pilot being developed 56 PhD 
students and postdocs registered interest 

 

 

DISCnet: Data Intensive Science Centre 
in SEPnet 



STFC Science Challenges 

http://www.stfc.ac.uk/research/science-challenges/ 





Astronomy & Particle Physics key Data skills 

• Used to handling very big data sets 

• Cradle to grave 

• Raw data processing 

• Image analysis 

• Object detection 

• Object classification 

• Machine learning for classification and regression 

• Application of statistics to research problems 

• Bayesian methodologies for 

Model parameter estimation 

Hierarchical probabilistic modelling 

Model selection 

• Numerical simulation on massive scales 

• In general highly numerate and computationally skilled with access to a vast “toolkit” of 

methods and experienced in applying these methods to real research problems 

 



CRADLE TO THE GRAVE 



Gas and star formation in galaxies through cosmic time 
(supervisor: Mark Sargent) 

Central question: How 

did it come to this…? 

Rapid/efficient gas consumption 

in merger-induced starbursts? 
Gradual gas consump- 

tion in spiral galaxies? 

Removal 

of gas by 

feedback, 

e.g. from 

AGN or 

star-

formation? 

Stripping of gas reservoirs in 

dense environments, e.g. in 

galaxy groups? 

JCMT 

JVLA 

IRAM/NOEMA 

GMRT 

IRAM/30m 

ALMA 



BIG DATA SETS 

RAW DATA PROCESSING & 

IMAGE ANALYSIS 



• Sussex is a member of the 4-metre Multi-Object Spectroscopic Telescope (4MOST) 

• The premier spectroscopic facility in the southern hemisphere 

• Most new PhD students will be involved in 4MOST survey planning 

• Ideally positioned for postdoc positions when 4MOST starts in 2021 



OBJECT DETECTION, 

MEASUREMENT & 

CLASSIFICATON 



Kathy Romer: Cosmology using observations of clusters of galaxies  
(Dark Energy Survey) 

• DES is the leading Dark Energy 
experiment in world 

• 5000 square degrees of deep 
imaging (optical and near IR) 

• = 



Combining cosmic shear and large-scale structure data to constrain 

the acceleration of the Universe. Supervisor: Dr Robert E. Smith 

 

 
 

 

We will explore how the combination of weak lensing  

aperture mass statistics and redshift space distortions  

can help shed light on this great mystery. 

Is Dark Energy quantum vacuum,  

scalar field or a modification to  

General Relativity? 

Aperture mass map showing the presence 

of a cluster in the mock CFHTLens data 

Project will involve analytic calculations,  

numerical simulations and data analysis. 



MACHINE LEARNING 





Neural Networks for galaxy 

Distances 

ANN-z  Collister et al. 



APPLICATION OF STATISTICS 

TO RESEARCH PROBLEMS 

 



Planck team 

Map of the Cosmic Infrared Background 



BAYESIAN METHODOLOGIES 



XID+, Hurley et al. 2016 

Bayesian Hierarchical Probabilistic 

Modelling 



NUMERICAL SIMULATION ON 

MASSIVE SCALES 

 



Making galaxies: 
• semi-analytics 

• simulation 



Application of data analysis  



STFC Big Data Big Impact 
http://www.stfc.ac.uk/files/impact-publications/big-data-big-impact/ 



Quantum Dots 

“Bayesian Methods of Astronomical Source Extraction”  

Savage & Oliver 2007ApJ...661.1339S 



Cross identification in Extragalactic 

Astronomy:  



Astronomy – ECFSPR  

The analogy 

Galaxies 

Wavelength 

Redshift 

Position 

Intensity 
 

Patient 

Time 

Age 

e.g. Gender, Genotype, Age 

e.g. BMI 



Gaussian process classification of Alzheimer's 

disease and mild cognitive impairment from 

resting state fMRI 

7 July 2017 

Challis E, Hurley P,  

Serra L, Bozzali M,  

Oliver S, Cercignani M 

Neuroimaging, 2014  

Global Challenge 

Concepts fund 

Tunable, e.g.  

  Sensitivity = 88% 

  Specificity = 69% 

  Sensitivity = 55% 

  Specificity = 93% 



Finding Early Indicators of Dementia Using Astronomical 

Techniques 



How can we help? 

• Scientific Computing Department, at STFC  

• 8 new Centres for Doctoral Training involving 
19 Universities 

 

• 85 STFC funded 4 year PhD students 

• Remote sensing analysis 

• Infrastructure and data logistics 

• Modelling and simulation of complex proceses 


