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SPAN Data and Analysis Working Group

ÅThis paper developed by the SPAN SDAWG

Å Brings together academics working across space science in the widest 
sense, with an interest or background in ódataô

Å University academics involved in the development and operations of space 
science and earth observation missions, especially in the development of the data 
processing 

Å Academics and software engineers from National Laboratories (e.g. RALSpace, 
UKATC)

Å Scientists and policy representatives from related groups, e.g. DSTL, MetOffice

Å Policy representatives from funding agencies, e.g. UKSA, STFC, NERC

ÅPaper includes input from the wider SPAN network

ÅWorking Groups: Science & Exploration, Engineering, Earth Observation
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Why Space Data Matters

Space is an increasing area of importance and is underpinning an 
increasing significant volume of economic activity

The UK Space Agency currently organises its activity across 7 
themes, with four now identified as higher priority

Within each of these activities Data infrastructure is the mechanism 
through which hardware investment generates economic return

Economic returns are significant: £1 invested returns £7.5
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Launch and Space Transportation Space Science and Exploration

Space Domain Awareness (SDA) Earth Observation (EO)

Satellite Communications Position, Navigation, and Timing (PNT)

In Orbit Servicing, Assembly and Manufacturing (ISAM)



Case Study: ESA Gaia
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From Science to Data to Impact
CREDIT

ESA/Gaia/DPAC



Gaia: dissecting the Milky Way

How did our Milky 

Way form? What is 

our past present 

and future?
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CUTTING EDGE 

SCIENCE



Gaia's Camera ï 1 Billion Pixels
106 CCDs ï  0.38 m2

largest focal plane flown in space
Image courtesy EADS-Astrium
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TECHNOLOGY &

INDUSTRY



Moon/ Earth Credit: NASA

384,000 km

Gaia: Astrometry in the extreme

Gaia precision to ~10 micro-arcseconds

Enables distances to be measured with ~10% errors to ~10 Kpc (= ~ 32,000 light years)

This is the equivalent of a Euro coin on the earth as seen by the next human on the moon!  
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PUSHING THE ENVELOPE



Gaia EDR3 (~1.5 Billion)  sources (Dec 2020) /Credit ESA/Gaia/DPAC

OPEN SCIENCE, AND MORE OPEN SCIENCE
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TRANSFORMATIONAL SCIENCE
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ESA GAIA VIDEO óThe best 

Milky Way animation, by Gaiaô ï 

can be download from 

https://www.esa.int/ESA_Multim

edia/Videos/2025/01/The_best_

Milky_Way_animation_by_Gaia 

https://www.esa.int/ESA_Multimedia/Videos/2025/01/The_best_Milky_Way_animation_by_Gaia
https://www.esa.int/ESA_Multimedia/Videos/2025/01/The_best_Milky_Way_animation_by_Gaia
https://www.esa.int/ESA_Multimedia/Videos/2025/01/The_best_Milky_Way_animation_by_Gaia


Gaia 
Data 

Releases
increasing 
complexity, 
increasing 

size

Gaia DR1:Sep 2016

Gaia DR2: Apr 2018

Gaia DR3: Jun 2022

Gaia EDR3: Dec 2020
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Gaia Processing is complex 
a pan European effort

UK

UK

UK

UK UK

Significant UK involvement: 

Cambridge Gaia Data Processing Centre

Lead Photometric processing and Flux alerts

Contribute to pre-processing, RVS, archive

3.2 Trillion 

observations made 

during the 3827 of 

inflight operations!Nic Walton @ IoP, London

A STRONG UK ROLE
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Gaia UK responsible for the processing and analysis of the photometric data, the spectrophotometric 

data, photometric science alerts  and with essential contributions to the spectroscopic data

The People Behind Gaia Data Releases

Now working on 

Gaia DR4  (Dec 

2025, 66 months 

of data) 

DR5 ~2030 (10+ 

yrs of data)
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PEOPLE MAKE IT HAPPEN



Gaia DR3 Science Examples
https://k-poster.kuoni-congress.info/eas-2023/poster/77628391-
074f-4689-867f-79d6342116fc 

ESA/Gaia/DPAC

Take a look at Tineke Roegiersô 

(Gaia ESA Outreach coordinator) 

EAS 2023 presentation: click 

through each link for more info, 

papers etc. 

15,500 peer reviewed papers to date (Jan 

2026) based on Gaia data

QUALITY DATA 

UNDERPINS 

QUALITY SCIENCE
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Gaia DR4 and Beyond
https://www.cosmos.esa.int/web/gaia/release  

66 months of data, ~2.5 Billion sources

Full astrometric, photometric, and radial-
velocity catalogues.

All available variable-star and non-single-star 
solutions. 

Source classifications (probabilities) plus 
multiple astrophysical parameters (derived 
from BP/RP, RVS, and astrometry) for stars, 
unresolved binaries, galaxies, and quasars. 
Some parameters may not be available for 
faint(er) stars. 

All epoch and transit (reduced) data for all 
sources. 
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Map shows early DR4 cross 

match run - 142 billion 

detections processed ï 750K 

CPU hours on MareNostrum

Insert shows zoom in on M31
Credits: ESA/Gaia/DPAC, F. Torra, J. 

Portell, J. Castañeda, M. Bernet, S. 

Bartolomé and CU3-IDU/DPCB team

Future DR5 release will include the full 

mission extension data

REALISING THE 

FULL POTENTIAL

https://www.cosmos.esa.int/web/gaia/release


Gaia DR4: Epoch data for everything!
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Epoch astrometry

Epoch light curves

Rad vel time series

XP spectra time series

RVS spectra time series
REALISING THE 

FULL POTENTIAL, 

NEW SCIENCE 

WITH EACH 

RELEASE

All images: credit: ESA/ Gaia/ DPAC



Independent report highlights impact  of UK 
contribution to the Gaia mission

https://www.gov.uk/government/news/report-highlights-impact-of-uk-contribution-to-the-gaia-mission   
published: 10 Oct 2023
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Excellent 

Value for Money

ñThere can be little doubt that Gaia is a scientific 

success story . Our report highlights how UK 

funding has enabled the processing  and release 

of high-quality data that is of huge value to the 

global scientific community, helping to advance the 

frontiers of human knowledge. The impact is also 

set to continue for years and decades to come.ò

ñOur analysis also shows how funding has helped 

to expand the reach and reputation of the UK 

space sector , develop sought-after data skills, 

inspire the next generation, and lead to 

widespread óspillover ô benefits as new 

advanced statistical methods, algorithms and 

capabilities are applied elsewhere in the space 

sector and beyond.òIMPACT
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Papers, Science, Impact: value for money for the UK

Gaia delivers for the community
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Gaia

Gaia publications continue to stay at the ~2,000/yr 

level into 2026. Currently 15,500 Gaia papers (as of 

Jan 2026)

Over 10% of all Gaia papers have a UK based 1st author

Gaia science from scientists based in essentially all UK 

astronomy institutes
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See: arXiv:2402.12818v1 and https://www.cosmos.esa.int/web/gaia/peer-reviewed-journals 


