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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 free !) for education - FT
South & North (LCO) and Liverpool Telescope




2m Faulkes
Telescopes

2m Richey-Cretien f/10
Alt/Az mount

- CCD camera
(SPECTRAL; updating to

MuSCAT3 — griz
simultaneous)

- Spectrograph
(FLOYDS; R~400-700)
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Liverpool Telescope, La Palma
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Spotting a Supernova Worksheet

Background Material

FAULKES TELESCOPE

=
Gaia Science Alerts "

The detection of transient astronomical objects in real-time

Not 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 involvement 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

http://resources.faulkes-telescope.com/course/category.php?id=48




Inquiry-based (IBSE)
‘teacher-free’ activity for
students to learn about
open clusters and HR
CENEIMNSERYELES
photometry using
Makali’l (and all the
nasty maths)

The Colour Magnitwde Diggram (ChD)

Students can choose any
one of 28 existing
datasets or explore the
archives or take their
own observations with
one of our telescopes

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




NEW in 2020 !

Datasets on Type la Supernovae
Background material

How to do photometry using JS9
(online tool) inc. screencasts

Put your values into an Excel sheet

Calculate the peak brightness and use
that to calculate the distance to the
host galaxy

Plot your data on the Hubble plot and
calculate the age of the Universe !

Use Gaia/Rubin (LSST) to add new
objects

https://www.schoolsobservatory.org/dis
cover/projects/supernovae/




Hubble Diagram
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Also Required

Finding Suitable Targets

Stellarium, Python

Data Analysis

Salsa J, Makali’l, JS9, Astrolmagel (i.e. free photometry
software)

Excel/Google Spreadsheets




Transferable Skills

Apart from astronomy, we want students and/or citizens to ...

Gain an insight into the scientific process (collect, analyse and
report) and the collaborative nature of science

Experience e.g. periodicity, trend lines, logarithms, errrorbars,
independent research (not always working towards ‘the answer’)

Develop their own projects and make their own suggestions for
extensions or diversions




Problems and Hurdles

Projects require background information — balancing act between
‘enough’ and ‘too much’

Installing software — different platforms, operating systems
Not working towards ‘the answer is 12’

We can provide sample datasets but when students are let loose on real
data, things become more difficult

Timescales involved e.g. data from a 2018 SNe was only recently
published




Eastbury Community Sch
a lesson in how to plot a

: Eastbury Physics 2 Follow

. Us giving presentation @RoyalAstroSoc on
the Royal Astronomical 5 supernovae found in data from #GaiaMission

provided by @ResearchinSch
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Eastbury Community Schoaol 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
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




Schools in research publications

Astronomy & Astrophysics manuscript no. paper ©ESO 2020
October 1, 2020

Gaial8aen: First symbiotic star discovered by Gaia

J. Merc!-2*, J. Mikolajewska®, M. Gromadzki*, C. Gatan®, K. Ikiewicz’?, J. Skowron®, L. Wyrzykowski®,
S. T. Hodgkin®, K. A. Rybicki*, P. Zielinski*, K. Kruszynska®, V. Godunova’, A. Simon®, V, Reshetnyk® E. Lewis™ 7,
U. Kolb'', M. Morrell'!, A. J. Norton'!, S. Awiphan'2, S. Poshyachinda'?, D. E. Reichart' @ and

Astronomical Institute, Faculty of Mathematics and Physics, Charles University, V HoleSoviékdch 2, 180 (0) Prague, Czechia
Institute of Physics, Faculty of Science, P. J. Safirik University, Park Angelinum 9, 040 01 Kogice, Slovakia

' Nicolaus Copernicus Astronomical Center, Polish Academy of Sciences, Bartycka 18, 00-7 16 Warsaw, Poland

' Astronomical Observatory, University of Warsaw, Al. Ujazdowskie 4, 00-478 Warszaw, Poland
Department of Physics and Astronomy, Box 41051, Science Building, Texas Tech University, Lubbock, TX 79409-1051, USA
Institute of Astronomy, University of Cambridge, Madingley Road CB3 OHA, Cambridge, UK

" ICAMER Observatory of NASU, 27 Acad. Zabolotnoho str., Kyiv, 03143, Ukraine
Faculty of Physics, Taras Shevchenko National University of Kyiv, 4 Glushkova Ave., Kyiv, 03022, Ukraine
Faulkes Telescope Project, School of Physics, and Astronomy, Cardiff University, The Parade, Cardiff CF24 3AA, UK
Astrophysics Research Institute, Liverpool John Moores University, 146 Brownlow Hill, Liverpool L3 5RF, UK
School of Physical Sciences, The Open University, Walton Hall, Milton Keynes MK7 6AA, UK

- National Astronomical Research Institute of Thailand, 260, Moo 4, T. Donkaew, A. Mae Rim, Chiang Mai, 50180, Thailand
Department of Physics and Astronomy, University of North Carolina at Chapel Hill, Chapel Hill, NC 27599, USA
Easthury Community School, Hulse Avenue, Barking IG11 9UW, UK —>




Where next

As always, driven by funding ... !

Hoping to develop more IBSE-type resources around
variable stars, compact objects, spectroscopy

So much more we could do with Gaia DR too




Rubin Observatory (LSST)

8.4 metre survey
telescope in Cerro
Pachon, Chile

10 year survey starting in
2022 producing ~1
petabyte of data per year
(1PB=1000TB=1
million GB)




“[l feel] like you are doing something in physics instead of 5 a0, 2 '_ o he’ar,'an'd"l ,fo'rgét,- il

experiments where everybody already knows the answer.” Do lsee and | ‘reme_mber,”
.. ldo andlunderstand.’

NSO Student T
. Confucius. . .
* Don’t just look — Discover using our huge
range of activities to suit ages 7-18,
complete with lesson plans and
introductory presentations

* Learn more through our comprehensive
encyclopedia written by professional
astronomers, tailored to your students to
help advance their knowledge

 Supporting educators for 16 years
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In Spain:




You can register for the FT Project (it’s free, honest !)

UK and Ireland

Everywhere else

Email me: fraser.lewis@faulkes- telescoe com




Please check out these resources or
e-mail me your ideas
N— 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/

@faulkestel

@schoolsobs




