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RAS Specialist Discussion Meeting  

Machine Learning and Artificial Intelligence applied to 
astronomy  
10:30–15:30 in the Geological Society Lecture Theatre, Burlington House, Piccadilly, London W1J 

0BG 

  Organisers:   Seb Oliver (Sussex);  

   Ilian Iliev (Sussex);  

   Mark Sullivan (Southampton) 

 
 
 RAS Specialist Discussion Meeting 

Transitioning Research and Instrument Expertise in 
Heliophysics into Space Weather Monitoring Capabilities at L1 
and L5 
10:30–15:30 in the Royal Astronomical Society Lecture Theatre, Burlington House, Piccadilly, 

London W1J 0BQ 

  Organisers:  Richard Harrison (RAL);  
    Jackie Davies (RAL);  
    Jonny Rae (MSSL) 
 

________________________________________________________________________________ 
Open (Monthly A & G meeting) 
 

16:00-17:00     Prof. Amanda Karakas, Monash University,  

   Eddington Lecture Heavy elements in red giant stars 

17:00-17:30     Dr. Emma Chapman, Imperial College London,  

   RAS Research Fellow Observing the First Stars 

17:30-18:00   Prof. Wyn Evans, University of Cambridge,  

The Gaia Sausage - the Head-on Merger that Battered our Galaxy 

________________________________________________________________________________ 
Admission fees: 
Admission to Specialist Discussion Meetings is free to RAS Fellows, £15 to non-fellows (£5 to students), cash or 
cheque only, collected at the door.  Admission to the subsequent Open (Monthly A&G) Meeting of the Royal 
Astronomical Society is open to all, at no charge. For more information see www.ras.ac.uk  

http://www.ras.ac.uk/


RAS Specialist Discussion Meeting  

Machine Learning and Artificial Intelligence applied to 
astronomy  

 

10:30–15:30 in the Geological Society Lecture Theatre, Burlington House, Piccadilly, London W1J 

0BG 

Organisers:  Seb Oliver (Sussex);  

   Ilian Iliev (Sussex);  

   Mark Sullivan (Southampton) 

 
Summary: Data sets in astronomy are becoming extremely large and complex, the research 
questions that are being asked of these data are also becoming complex and in many cases the 
richness of the data surpasses the level of sophistication of the theoretical models.  Machine learning 
and AI can thus be used to augment physical models for practical applications (e.g. photometric 
redshifts) or physical understanding (e.g. galaxy classification, model fitting). 
 
Meanwhile the UK government has recently identified artificial intelligence as a key opportunity (one of 
its four grand challenges) in the Industrial Strategy White paper.  As a highly computationally literate 
community with extreme data challenges astronomy research could provide a very valuable 
environment for developing the skills and techniques the UK economy needs. This would provide a 
significant socio-economic impact, important for the sustainability of the discipline. This meeting thus 
provides us with an opportunity to share expertise and develop our skills in these important areas. 

 
----------------------------------------------------------------------------------------------------------------------------------------- 

10:00  Registration & Coffee 

Morning Session (10.30 – 12.30)  
 
10.30 – 10.35  Introduction and welcome 

10.35 - 10.55  Robert Schumann  

SNMachine: automated photometric transient classification for LSST 

10.55 - 11.15  Daniel Muthukrishna  

Real-time classification of explosive transients using deep recurrent neural 

networks  

11.15 - 11.35  Jim Geach  

   Galaxy classification with Machine Learning 

11.35 - 11.55  Andrew Davies  

Strong lens detection using AI  

11.55-12.15  Ting-Yun Cheng 

Machine Learning application on Galaxy Morphological Classification by using 

Dark Energy Survey images 

12.15 - 12.35  Chris Lovell 

Learning the relationship between Galaxy Spectra and their Star Formation 

histories 

12.35 – 13.30  LUNCH 



Afternoon session (13.30-15.30)   
 

13.30 - 13.50  Ken Duncan  

   The growing role of machine learning in radio continuum surveys  

13.50 - 14.10  Honhming Tang 

   Transfer learning for radio galaxy classification  

14.10 - 14.30  Joe Hanson   

   Investigating cosmic magnetism with deep learning  

14.30 - 14.50  Agata Rozek  

   Applications of machine learning to asteroid shape modelling  

14.50 - 15.10   Rajesh Mondal 

Constraining cosmic reionization history and model parameters using machine 

learning 

15.10 - 15.30  Discussion  

    

15.30 - 16.00 Tea will be available in the Lower Library of the Geological Society for those 
attending the Open (Monthly A&G) Meeting of the Royal Astronomical Society 

___________________________________________________________________ 

Suggested hashtag: #RASastroML 
----------------------------------------------------------------------------------------------------------------- 
16.00 Open (Monthly A&G) Meeting 
 
Admission fees: 
Admission to Specialist Discussion Meetings is free to RAS Fellows, £15 to non-fellows  
(£5 to students) cash or cheque only, collected at the door.  Admission to the subsequent  
Open (Monthly A&G) Meeting of the Royal Astronomical Society is open to all, at no charge. 
 
For more information see www.ras.ac.uk 
 

http://www.ras.ac.uk/


RAS Specialist Discussion Meeting 

Transitioning Research and Instrument Expertise in 
Heliophysics into Space Weather Monitoring Capabilities at L1 
and L5 
 
10:30–15:30 in the Royal Astronomical Society lecture theatre, Burlington House, Piccadilly, 

London W1J 0BQ 

Organisers:   Richard Harrison (RAL);  
    Jackie Davies (RAL);  
    Jonny Rae (MSSL) 
 
Summary: The UK has a world-class heliophysics programme in terms of both research and the underpinning 

instrumentation; this is illustrated by scientific missions such as SOHO, Cluster, STEREO and Solar Orbiter. 

Investment in these missions has resulted in major advances in our understanding of the physics of our solar 

system. This experience is crucial for understanding the “space weather” effects of solar-generated activity on 

human technology and health. Since the UK Government placed extreme space weather on the Risk Register 

of Civil Emergencies in 2011, the UK has been at the forefront of endeavours to develop an effective approach 

to space weather mitigation. This includes: establishment of the Space Environment Impact Expert Group to 

advise Government; formation of the UK Met Office Space Weather Operations Centre; engagement with ESA’s 

SSA Space Weather programme. The aim of the latter is to launch an operational space weather monitoring 

mission to the L5 Lagrange point, in conjunction with a US mission to L1.  To this end, Phase A/B1 studies of 

the L5 spacecraft and payload are underway. Both the remote-sensing and in-situ instrument package studies 

(and one of the parallel system studies) are being led by the UK. It is, hence, timely to assess how best to 

coordinate the complementary research and operational aspects of the UK’s heliophysics programme. This 

discussion meeting is aimed at the transitioning of research and instrumental expertise acquired from our recent 

and on-going space science missions into operational space weather capabilities.  Please register via Eventbrite 

when the link goes live. 

 

 
 

 10:00 – 10:30 Registration & Coffee 

 

Morning Session (10.30 – 12.30)  

Part 1:  ESA’s space weather programme and the Lagrange mission [Chair:  Richard Harrison] 
 
10:35-11:00   Juha-Pekka Luntama, ESA Space Safety Programme, ESOC 

ESA’s space weather programme 
 
11:00-11:12    Jackie Davies, RAL Space 

The remote sensing package for the Lagrange Mission 
 
11:12-11:24   Jonathan Rae, Mullard Space Science Laboratory 

In-situ environment monitoring by space weather missions to the Sun-Earth Lagrange 
points 

 
11:24-11:36   Jonathan Eastwood, Imperial College London 

Magnetic field measurements at L5 and development of the Lagrange magnetometer 
 
11:36-11:48   Tim Harris, Airbus Defence and Space Limited  

Spacecraft design for space weather monitoring from L5 
 



Part 2:  UK space weather strategy [Chair: Jonny Rae] 
 
11:48-12:13   Mark Gibbs, Met Office 

The UK’s space weather operations centre 
 
12:13-12:25   Mario Bisi, RAL Space 

Space Weather in the UK: National Priorities and Contributions to the International Space-
Weather Capability and Strategies 

 
12:25-12:37   Edmund Henley, Met Office 

Solar wind modelling at the Met Office – towards exploitation of L5 data 
 
Part 3a:  Science and instrumentation [Chair: Jonny Rae] 
 
12:37-12:57   Leon Golub, Harvard-Smithsonian Center for Astrophysics 

Improving Space Weather Forecasting With Wide-Field EUV Observations 
 
13:00-14:00  LUNCH (and poster viewing 

 

Afternoon session (13.20-15.30)   

 

Part 3:  Science and instrumentation [Chair: Jackie Davies] 
 
14:00-14:12   Duncan Mackay, University of St Andrews 

Impact of an L5 Magnetograph on Nonpotential Solar Global Magnetic Field Modelling 
 
14:12-14:24  Mathew Owens, University of Reading 

In-situ solar wind data assimilation from L5 
 
14:24-14:36   Timo Laitinen, University of Central Lancashire 

L1/L5 observations and Solar Energetic Particle events 
 
14:36-14:48   Chris Scott, University of Reading 

Using Ghost fronts within STEREO Heliospheric Imager data to infer the evolution in longitudinal 
structure of a Coronal Mass Ejection 

 
Part 3c:  Science and instrumentation [Chair: Richard Harrison] 
 
14:48-15:00   Emma Davies, Imperial College London 

The evolution of an Interplanetary Coronal Mass Ejection: ACE/WIND, THEMIS B/C  and Juno 
Observations 

 
15:00-15:12   Robertus Erdelyi, University of Sheffield 

SAMNet - Solar Activity Monitor Network - A ground-based network to support space weather 
prediction 

 
15:12-15:24   John Coxon, University of Southampton 

Timescales of Birkeland currents driven by the IMF 

 

15.30  END  

    

15.30-16.00      Tea will be available in the Lower Library of the Geological Society for those attending the Open 

(Monthly A&G) Meeting of the Royal Astronomical Society 

___________________________________________________________________ 

Suggested hashtag:  
----------------------------------------------------------------------------------------------------------------- 
16.00 Open (Monthly A&G) Meeting 



Notes for Fellows of the Society  
 

1. ADMISSION FEES 
Admission to the Open (Monthly A&G) Meeting of the RAS is open to all, at no 
charge. Admission to Specialist Discussion Meetings is free to RAS Fellows, and 
£15 to non-fellows (£5 to students), cash or cheque only, collected at the door.    

 

 

3.  ATTENDANCE BY GUESTS AT THE MONTHLY A&G (OPEN) MEETING 
Guests of the Society (particularly students) who have attended the Specialist 
Discussion Meeting are most welcome to attend the Open (Monthly A&G) 
Meeting of the Society, which commences at 16:00 in the Lecture Theatre of the 
Geological Society. This meeting is open to all, not just RAS members. 

 

 
4. UPDATES TO MEETING PROGRAMMES 

 Please refer to the meetings pages at http://www.ras.ac.uk/ for the most up to 
date meetings information. 

 
 
 

http://www.ras.ac.uk/


Code of Conduct 

We value the participation of everyone at Royal Astronomical Society events and 

want all attendees to have an enjoyable and fulfilling experience. Accordingly, all 

attendees are expected to show respect and courtesy to other attendees and staff. 

As such the RAS will be a harassment-free environment for everyone, regardless of 

gender, sexual orientation, disability, physical appearance, body size, race, 

nationality, religion. We do not tolerate harassment of attendees in any form. 

 Lecturers give their time freely, many have travelled a considerable distance, 

some are very distinguished, some are early career scientists perhaps giving a 

lecture at this level for the first time, and all deserve a fair and encouraging 

hearing. Please try to be on time for the start of a session, or otherwise slip 

quietly into the lecture theatre, refrain from loud conversations outside the 

doors and switch off mobile phones, and if you must use a lap-top computer 

do so inconspicuously in one of the rear seats. 

 Harassment includes offensive verbal comments related to gender, sexual 

orientation, disability, physical appearance, body size, race, religion, sexual 

images in public spaces, deliberate intimidation, stalking, following, harassing 

photography or recording, sustained disruption of talks or other events, 

inappropriate physical contact, and unwelcome sexual attention. 

 All communication given by lecturers, organisers and attendees should be 

appropriate for a professional audience including people of many different 

backgrounds. Sexual language, jokes and imagery is not appropriate for any 

event. 

 Be kind to others. Do not insult or put down other attendees. 

 Respect RAS staff. 

 Behave professionally. Remember that harassment and sexist, racist, or 

exclusionary jokes are not appropriate. 

Participants asked to stop any harassing behaviour are expected to comply 

immediately. Attendees violating these rules may be asked to leave the event, 

without a refund of any charge that may have been levied.  

Thank you for helping make this a welcoming, respectful space for all.  



  

  
  

AAddddrreessss::    RRooyyaall  AAssttrroonnoommiiccaall  SSoocciieettyy  

BBuurrlliinnggttoonn  HHoouussee  

PPiiccccaaddiillllyy    

LLoonnddoonn,,  WW11JJ  00BBQQ  

  

TTeelleepphhoonnee::  00220077  773344  33330077  

  

EEmmaaiill::      iinnffoo@@rraass..aacc..uukk  

WWeebbssiittee::    wwwwww..rraass..aacc..uukk 


