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Robotic telescopes allow us to obtain images 
from (several) distant good quality sites

Only 3 * 2-metre telescopes that do this for education

FT

LT



FTN

Haleakala, Maui





Liverpool Telescope, La Palma





Gaia Transient Follow-up

gaia.ac.uk
http://gsaweb.ast.cam.ac.uk/alerts/alertsindex

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=AhJ1HH8U99T-zM&tbnid=ah3srxawx1BWUM:&ved=0CAYQjRw&url=http://arstechnica.com/science/2014/02/esas-gaia-mission-set-to-survey-the-galaxy-with-biggest-camera-in-space/&ei=hvkrU5qAE4i20QW85oCoDQ&bvm=bv.62922401,d.ZGU&psig=AFQjCNG2qjFJ6zfUEbZCE3Ujf4lN-HUIMA&ust=1395477215454010
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=AhJ1HH8U99T-zM&tbnid=ah3srxawx1BWUM:&ved=0CAYQjRw&url=http://arstechnica.com/science/2014/02/esas-gaia-mission-set-to-survey-the-galaxy-with-biggest-camera-in-space/&ei=hvkrU5qAE4i20QW85oCoDQ&bvm=bv.62922401,d.ZGU&psig=AFQjCNG2qjFJ6zfUEbZCE3Ujf4lN-HUIMA&ust=1395477215454010


Getting to know Gaia

CCDs

Signalling

Launch

Orbit Location

Scientific Instruments

Precision

Power Systems





http://resources.faulkes-telescope.com/course/view.php?id=144

Spotting a Supernova



ASASSN-15oz (~250 images in 4 filters over 7 telescopes on 5 sites) 









Stop Press

In conjunction with PI Andy Newsam (NSO, LJMU) we 
have been successful in UKRI bid to develop a pilot 

project in Citizen Science

“Developing opportunities for in-depth citizen science 
using robotic telescopes”

Our intention is to develop these resources based on 
Gaia supernovae (especially Type !a) as imaged by 

Faulkes Telescopes/LCO/Liverpool Telescope



What Is Citizen Science ?
Best and most successful example is Galaxy Zoo

https://www.zooniverse.org/

However, Galaxy Zoo relies on thousands of users and perhaps
does not offer lots of opportunities for them to analyse and learn

So our approach will be to work with fewer users (perhaps tens) but 
provide them with the chance to learn and contribute 

https://www.zooniverse.org/


What Will Our Users Do
Photometry of Archive Datasets ~ 30 Type Ia Sne

Use of Excel 

Upload their finished light-curves

Use the Gaia Alerts stream to suggest and observe new targets

Learn about supernovae

Learn about the expansion of the Universe

Learn about Gaia !



Difficulties
Remit of Citizen Science is to do as much as or as little as you choose

So we must make this modular

And each module must encourage the user to find out more 



What Next

This is a pilot project so if we are successful, we may be able to chase 
more funding

Would our users be interested in other Gaia targets ?

Can we feed this forward to LSST, etc. ?

PLEASE HELP ! If you have teachers or schools that you believe would be 
interested, please let me know ?!



Exoplanet transits

CoRot 2b: David Hardy & Thomas Ham (Cardiff schools), July 2012



Asteroid rotation

 



Aug. 
2011



Mutual Events of Uranian Moons

A. Christou (Armagh Observatory), 

M. Hidas (LCO, UC Santa Barbara),

F.Lewis (FT)



A nearby and ‘easy-to measure’ black 
hole !

Black Holes In My School 
(BHIMS; Rosa Doran, NUCLIO, Portugal)





Schools in research publications

Elebert et al. 2009 

MNRAS

Lewis et al. 2010 

A&A



 We are monitoring about 50 LMXBs with the two 2-m Faulkes Telescopes since 2005–2007 

(Lewis et al. 2008) – about half are regularly detected in quiescence

 Fully robotic, queue scheduled. Typically use V, R, i’ filters, sometimes g’, r’, i’, y or z’

 Cadence: about once a week or so, can increase frequency if necessary (e.g. outbursts)

 Tracking the X-ray variations of XRBs in quiescence is generally not possible, so optical 

monitoring provides the best means to measure mass accretion rate variability between outbursts

Faulkes Telescope Monitoring of LMXBs

FTN (Haleakala on Maui, Hawaii) FTS (Siding Spring, Australia)



Long term optical monitoring of V404 Cyg

We’ve been monitoring the long 
term behavior of LMXBs like 
V404 Cyg with the 2-m Faulkes 
Telescopes

Bernardini, Russell et al. 2016



X-ray Binary New Early Warning System (XB-NEWS)

We received a grant to develop a pipeline that automatically:

1. Interrogates the LCO data archive several times per day
(can do e.g. once/hour or less – minimum is 1 min)

2. Downloads all data of our target list, and calibration files
3. Flux calibrates the data, checks for flat reduction errors
4. Produces light curves in near real-time and puts them online
5. Alerts us when a new outburst is happening (or other interesting activity)
6. Reduces all our 13 years of data
7. Make the pipeline publicly available (github) with a user manual

We will then be able to alert the community of a new outburst at the very early stages (via 
an ATel) and trigger multi-wavelength observations
• The grant funds a Researcher at NYUAD: Dan Bramich (Oct 2017 – Sep 2019)
• We expect the first XB-NEWS announcements in the next few months
• Current status: astrometry done (using GAIA positions), photometry via source extractor 

(aperture and PSF) done, flux calibration done in most filters using ATLAS-REFCAT2 
catalogue (which includes PanSTARRS DR1; got y-band separately) and APASS BVgriz all-
sky catalogue, alerts and webpages in progress, fixing some issues

Stay tuned for XB-NEWS alerts!



Thabet Al 
Qaissieh and 
his team at Al 
Sadeem 
Observatory 
ended up 
taking >4000 
images for us 
in 2018-19

Article in “The 
National”





Inquiry-based 
‘teacher-free’ 
activity for 
students to learn 
about open 
clusters and HR 
diagrams as well 
as photometry 
(and all the nasty 
maths)

Can choose any 
one of 28 datasets 
or take their own 
observations with 
FT/LCO



https://www.schoolsobservatory.org/discover/projects/
exoplanets/main



https://www.schoolsobservatory.org/discover/projects/clusters/main

first two of seven IBSE (guided) activities

Open Clusters
Exoplanets

Variable Stars
Supernovae

Compact Objects (black holes and neutron stars)
Asteroids

Computer Simulations

https://www.schoolsobservatory.org/discover/projects/clusters/main


National Schools Observatory

Established (2004) to provide schools in the UK and Ireland with access to the Liverpool 
Telescope through a guided observing system, together with astronomy related content, 

news and learning activities.



NSO Projects and Activities (no password)



37

COAST

OpenScience Observatories
at the Observatorio del Teide

telescope.org
telescope@open.ac.uk

from September 2016



What is “Down to Earth”?
A STEM project based around the science of 
asteroids, comets, meteorites and impacts

Inquiry-based science education (in several 
languages)

Multi-disciplinary (astronomy, geography, 
geology, physics, maths, IT) and suitable for 
many age groups

//upload.wikimedia.org/wikipedia/commons/e/ef/Collision_d'une_com%C3%A8te.jpg
//upload.wikimedia.org/wikipedia/commons/e/ef/Collision_d'une_com%C3%A8te.jpg


Extremely Relevant !

Chelyabinsk meteor, 15/02/13



Loan Boxes

Dinosaur fossils

Ammonites

Meteorites
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http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=sJh-gUfig3ULjM&tbnid=wgOkLyfwjlTOiM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Ammonoidea&ei=ssN3Uo7TNeGc0AWg1oCYDA&bvm=bv.55819444,d.d2k&psig=AFQjCNFxRPgc00k9KQTqzNRKEDA3sjYskg&ust=1383666968461308






VR/AR material via RAL, Gaia, ISS

Some of Other (FT) Projects



http://faulkes-telescope.com

http://resources.faulkes-telescope.com

http://education.down2earth.eu

http://www.schoolsobservatory.org.uk/

@QuarknetCymru

@faulkestel

Please talk to me or 
e-mail me your ideas

fraser.lewis@faulkes-telescope.com


