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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
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Gaia Transient Follow-up

gaia.ac.uk
http://gsaweb.ast.cam.ac.uk/alerts/alertsindex
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Index to Gaia Photometric Alerts

1T you publish any results based on these Gaia discoveries, we would appreciate an acknowledgement along the lines of: We acknowledge ESA Gaia, DPAC and the Photometric Science Alerts
Team (http//gsaweb.ast.cam.ac. uk/alerts)

These are all the alerts raised to date. You might wish to view or download these as a ta

Seel

for an explanation of the columns.

RA Dec. Historic Historic
Name Observed (deg.) (deg.) Mag. mag. scatter Class Published Comment

GaialBbcc | 20 -41.05248 889 unknown
Gaial6bcb 43.84030 -20.73077 8.92 unknown
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Taking the Galactic Census

Search

Home Mission GaiaUK Science Alerts News Events Education Multimedia Blog Contact

Gaia in one minute

Why we need Gaig

How old are
the stars?
Watch

‘. cartoon

Just how
do you go

creating a
3D map of a
galaxy?

Watch cartoon

Gaia in one minute How do we benefit from



Spotting a Supernova

Background Material

FAULKES TELESCOPE

Gaia Science Alerts

The detection of transient astronomical objects in real-time

Mot all stars emit light with a constant brightness and radiation output, many of them change in brightness
very suddenly and often unexpectedly, over a variety of timescales. We call these objects transients.

Every day, the Gaia team announces several science alerts which indicate new discoveries of transient
objects. The discoveries themselves are made in Cambridge University at the data processing centre at the
Institute of Astronomy. Here, they lead the UK's invalvement within the Gaia Data Processing and Analysis
Consortium [(DPAC).

As most transients = and indeed stars = that Gaia sees are so far away from us and appear so faint, we are
unable to see them with the naked eye alone. Gaia is mapping one billion stars, whereas fewer than ten
thousand stars are bright enough to be seen with just the naked eye — and most of those only with very dark
sky conditions!) However, these objects can be seen from the ground by harnessing the power of robotic
telescopes such as the Faulkes Telescopes. Gaia's science alerts (GSA) provide accessible data that schools
and amateurs can use to make their own follow-up observations to confirm these transient objects and
gather more information about their properties and characteristics.

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




ASASSN-150z (~250 images in 4 filters over 7 telescopes on 5 sites)
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Hubble Diagram
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Eastbury Community Sch
a lesson in how to plot a
the Royal Astronomical S

Eastbury Community School students in action.

Megan Greet (Head of physics), Jamie Paton (teac
School were delighted to be invited to the Royal £
that teenagers really can carry out genuine scienti

> T?;‘ Eastbury Physics 2 Follow

>
)

Us giving presentation @RoyalAstroSoc on
supernovae found in data from #GaiaMission
provided by @ResearchlnSch

.-"3 - 7
-

Research in Schools, led by Becky Parker, Eastbury were selected as the pilot school to analyse data
from the Gaia project. This is a wonderful opportunity to enhance the enrichment work being




Stop Press

In conjunction with Pl Andy Newsam (NSO, LIMU) 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

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 la 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

A graph to show the variance in luminosity of the star CoRot-2 during the transit of CoRoT-2b
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CoRot 2b: David Hardy & Thomas Ham (Cardiff schools), July 2012



Asteroid rotation

Light Curve of (1676) Kariba
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Mutual Events of Uranian Moons

A. Christou (Armagh Observatory),
M. Hidas (LCO, UC Santa Barbara),

F.Lewis (FT)

Umbriel + Oberon

Oberon occults Umbriel, 5 May 2007
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5 " XTE J1:118+..48.0; i A nearby and ‘easy-to measure’ black
A hole !

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

UT (MJD 54964)
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Schools in research publications
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Faulkes Telescope Monitoring of LMXBs

- 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

FTS (Siding Spring, Australia)
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Long term optical monitoring of V404 Cyg
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term behavior of LMXBs like
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Kodiy W =

i

b

56500

57500



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)

Downloads all data of our target list, and calibration files

Flux calibrates the data, checks for flat reduction errors

Produces light curves in near real-time and puts them online

Alerts us when a new outburst is happening (or other interesting activity)
Reduces all our 13 years of data

Make the pipeline publicly available (github) with a user manual

SRR R

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-REFCAT?2
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!
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Thabet Al
Qaissieh and
his team at Al
Sadeem
Observatory
ended up
taking >4000
images for us
in 2018-19

Article in “The
National”

ENVIRONMENT GOVERNMENT TRANSPORT HERITAGE SCIENCE UAE IN SPACE EXP0 2020

Emirati astronomer collaborates with NYUAD on
black holes research

» Thabet Al Qaissieh built an observatory as a hobby and is now working with one of the most prestigious universities in the
world

Emirati astronomer Thabet Al Qaissieh built Al Sadeem Observatory at his famil

An Emirati amateur astronomer who built an observatory on his family’s farm is collaborating with NYU Abu Dhabi on
research into black holes.

Images taken at Thabet Al Qaissieh’s Al Sadeem observatory in Al Wathba are helping to verify if a new system
discovered in March contains a black hole.

The "black hole candidate” is about the size of Abu Dhabi, one of the brightest discovered in years and is about 10,000
light years from Earth. That's close in astronomical terms, although too far to affect Earth. But this research could help
if one day a black hole turns up next door.

David Russell, an assistant professor of physics at NYUAD, is leading the university's research team.

"When this system developed and became really bright, we thought let’s observe this with a telescope. | contacted
Sadeem... and we started getting fantastic data,’ he said.

According to Prof Russell, it's 90 per cent certain that the system is a black hole, but more research is needed. Other
telescopes around the world are also being used.

"It feels surreal,’ Mr Al Qaissieh said of the joint effort with NYUAD. “We are working with top-notch scientists to study
objects beyond my wildest imagination. If all goes well, it could be something we contribute to space discovery.”
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Inquiry-based
‘teacher-free’
activity for
students to learn
about open
clusters and HR
diagrams as well
as photometry
ERCEIRGENENAY
maths)

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



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

User Iogin Username: * Password: * Login Create new account Request new password

Vv
vNews ‘Go Observmg Activities

Ea R
Astronomy " Teacheri Zone -

Natlona ,1’Schools Observ'a,tloﬁﬁ*f”‘r‘ i AJMUI

Welcome to the National Schools’ Observatory

Live Webcam

Status: Closed
Weather on La Palma
Humidity: 69 About Us Getting Started
Temp tur
w The Liverpool Telescope (LT) isa A few links to get you started:
professional robotic telescope located : :
51 the Canaty i-Tand<) The Liverpool Telescope (LT)

about th

The National Schools’ Observatory e your School
(NSO) provides schools in the UK and How to Observe with the LT

Ireland with access to the LT. Viewing images from the LT

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)

Activities Edit  Grant

Here we have a selection of astronomy-related activities that combine elements of science, maths and ICT. The projects are collaborative ventures, with
students from different schools working together to achieve the same goal, such as determining the path of an asteroid. Workshops, on the other hand, are
self-contained lessons that can be downloaded and presented to individuals or groups.

For more detailed information, please select the appropriate link:

NSO Projects NSO Workshops GCSE Astronomy Maths and ICT

: b | edexcel

Name Description Time

Moonsaic:1-5 Assemble some mosaics of the Moon at different phases 1 hour
Detect and calculate the velocity of nearby asteroids 7 1 hour
Investigate cratering on the surface of the Moon 1 hour
A few quizzes to test your knowledge of astronomy 11-16 15 mins
Learn about creating 3-colour images using LTImage 11-18 1 hour
See how the effect of gravity changes on different planets 14-19 1 hour
Identify the different types of galaxy in the Universe 14-19 1 hour
Look for patterns in surface activity on the Sun 14-19 1 hour
Investigate why stars twinkle and why it's a problem 14-19 1 hour

Discover what causes the tides in Earth's oceans 14-19 1 hour
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What is “Down to Earth”?

A STEM project based around the science of
asteroids, comets, meteorites and impacts

Inquiry- based science education (|n several
Ianguages) e TR ) N
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//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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Some of Other (FT) Projects

VR/AR material via RAL, Gala, ISS




’ Please talk to me or
e-mail me your ideas
iy . e .
\_ fraser.lewis@faulkes-telescope.com

FAULKES TELESCOPE
http://faulkes-telescope.com

http://resources.faulkes-telescope.com
http://education.down2earth.eu
http://www.schoolsobservatory.org.uk/
@QuarknetCymru
@faulkestel



