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MY SKY ASTRONOMY WITH MSATT
MSATT tis a new and excitingeachingfacility for high school and college students in the

ACT. It offers you the opportunity to engage imastronomical projects based oryour own
observations,emulating i and learning i the process of scientific exploration.

A list of potential projects that can be undertaken with MSASTT
given on the following page3he choice depesan your level
of experience in astronomy a
before. Howevemo experience with astronomy orléscopes is
needed to us®SATT. You will be given full instruction on how
to operate MSATT so thgbu become the telescopeevator

and researcherno matter what your prior experiencéull
support is provided on each subsequent session, but you are
MSATTO eperator for the duration of your project.

Evenfyouhaven ot done any courses
a problem:you will receivetuition in astronomy and
astrophysics to help you get the most out of your project.
Whet her youdre in high syohool or about to start
will receiveall the tuition you neetb make your project a success

The amount adedtdSpanedat MSATVaried with each projecEome require only an
night at the telescope; other projectdl for multiple sessions over several montfisu mayalsobe
partnered with an astronomer fréfniN U &easearch School of Astronomy and Astrophysics who will
tutor you in the theoretical aspeetsd help with analysing your results

All students are required to produce a referenced and refereed repotheir project. Full tutorial
supportis provided forthis part of the project. Ideally, the report will become a significant component of
your Science assessment at school or colMigecan negotiate thisith your teacher.

WHAT YOU WILL GET OUT OF YOUR MSATT PROJECT

Since this is an opportunity to condaet astronomical investigation using your own data, you will have
complete ownership of the project. It will be driven by you; you will make all the observations and then
analyse them. The skills you will develop along the way are generic to all theesGiand include
observational and analytical techniques, writing skills, andielad the thrill of discovery.

WHAT YOU DO NOW
Decidewhich of these exciting projects appeals to you the most.
It is important to choose a project that you find interestimg
fulfiling. 1 can help you decide on th
Schedulea preliminary meeting and training session at MSATT.
These areisually at night.A parentis required tcattendall
sessions.
Completea series of observations required for your project.
Remember that astronomy is a slave to the weather, so you may
not be able to observkiringevery session.
Analyseyour data with the assistance of a professional
astronomer.
Write a refereed and refereed report on your project.
Clear skies!

Geoff McNamara

geoffrey.mcnamara@ed.act.edu.au
PHONE: 0 44 99 66 200

CONTENTS

I McNamaraSaunders Astronomical Teaching Telesc®dp8ATT is one of the nodes of the Mount
Stromlo Space and STEM Education Cen®§EC based at Melrose High School.
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NIGHT SKY TOURS

Not everyone wants to undertake letegm projects irastronomyat least not straight away
That 6s why MigASkylTowsfasirgle rght experience for those who want to
find out what astronomy is all about

Night Sky Toursaredesigned dr smalf groups ofpeople wanting to know more about
astraomy. Whet her youodr athgmschad dr colkegekeey fansily gross
or a group of friends wanting a deeper astronomical experisf®&TT can host dailored

Night Sky Tourfor you. Smaller groups meatteepetuition in astronomy anthe use of
telescope$ including MSATTiT combined withobservation and interpretation of astronomical
objects.

We startthe nightwith a nakeee y e t our of t he night sky using
explain the nature of stars, the Milky Way, gdlanic Clouds, and visible planets and the Moon.
Then we turn to the small student telescopes, giyinghe opportunity to search for

astronomical objectsn your own

Theni t 0 sfor MSATIEtoyoud eeper i nto the night sky. Webo
astronomical objects and classify them according to the phenomena they reteskentts

complete a wrksheeduring the evening siheyhave a permanent recordtbéir achievements

during the night, makin§light Sky Toursa genuine educational experoen

Tuition can include

How to find your way around the night sky.

How to use &r chars, both all sky, deep sky and electronic.

How telescopes work and what they do.

How to use a Dobsonian telescope.

How to choose eyepieces for the magnification geed.

How to record astronomical observations.

Understanding the nature of all astronomical objects at the eyepiece.
Identifying and understanding astronomical and astrophysical phenomena.

=4 =4 8 -8 _-5_9_9_-9

Night Sky Toursare an ideal way to introduce students to astronomith MSATT.

For bookings and endries, contact
Geoff McNamara
geoffrey.mcnamara@ed.act.edu.au

https://msatt.teamapp.com/

Please noteMSATTNight Sky
Toursare not intended for
general school audiences
without aspecific focus on
astronomy. Please contact the
Research School of Astronomy
and Astrophysics tbook a
Stargazing Night:
outreach@mso.anu.edu.au

CONTENTS

2 Maximum number of people is &chool groups or children from Year 9 to 12 must be
accompanied by a teacher or parent.
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STUDENT PROJECTS WITH MSATT

The following is a list of potential projects with MSATT. Note that not all of the projects have been tried
with studentsand some depend on the level of experience you have with the teldbespeprojects are
a work in progresslhe selection of project is negotiated with Mr Mac during your first visit to MSATT.

SOLAR SYSTEM

SOLAR ACTIVITY

The Sun is a dynamic and active star at the centre of oursystam. Its
activity varies with an eleveyear cycle, and the student can therefore
monitor solar activity over &ix-monthperiod in both visible light and
hydrogena. The extent of active regions can be measured using the dri
method, or by diret imagng. There is the longegerm possibility of
monitoring the Sun at radio wavelengths.

Level: Entry T no experience required.

Sessions required: 10 (daytime, minimum) over three months.

LIFETIME OF THE SUN

By making a sequence of observations of the btexky curve of the Sun,
coupled with direct measurements of the solar constant, the rate of
hydrogen consumption can be determined. Knowing the mass of the Sun and a few other parameters, the
total lifetime of the Sun can be determined.

Solar and HeliospherichServatory

Level: Entry i no experience required.

Sessions required: 4 (non-telescopic, daytime)

LUNAR REGOLITH COMPOSITION

Spectroscopic measurements of large scale lunar
surface features may yield data on composition of the
lunar regolith.Untried.

Level: Entry i no experience required.

Sessions required: 4

LUNAR PHOTOMETRY
The Moon is an ancient world and yet is geologically compfexi will measure theetative albedo

(reflectivity) of lunar surface types, and relate this dateaimposition, cases of reflectivitysurrangle.
Untried.

Level: Intermediate i experience using MSATT
required.

Sessions required: 4

LUNAR MORPHOMETRY

By measuring the lengths of shadows on the Moon, you
will apply geometry and trigonometry to determine the
shape and dimensions of a rangéuofr features such as
craters and mountains ’

Level: Intermediate i experience using MSATT
required.

Sessions required: 4

CONTENTS
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LUNAR ECLIPSES

During a |l unar eclipse, the Moon passes from one
various parameters of an eclipse, the student can determigpehttiepe and si ze of Eart|
Spectroscopiand fhotometric analysimay also yield interesting results

Next total lunar eclipse: 31/1/18
Level: Entry i no experience required.

Sessions required: 3

MEASURING THE MASS OF JUPITER

Jupiterds moon | o orbits the planet in a l|little
Jupiterés shadow, a satellite eclipse. By making
from eclipsethe student can precisely datégnethed ur ati on of | o0ds orbital p ¢

gravity, the mass of Jupiter can be determined. This prajegties well with determination of the speed
of light.

Level: Entry i no experience required.

Sessions required: 6

JUPITER ATMOSPHERIC ACTIVITY

Jupiter has the most dynamic and rapidly changing atmospheric patterns
the solar system. Imaging of Jupiter allows the student to monitor its
current activity, as well as the behaviour of loagd mediurterm
phenomena such as the Great RpdtSwhite ovals, etc. This project can
be coupled well with current spacecraft monitorimgaging untried.

Level: Intermediate T experience using MSATT required.

Sessions required: 6

MEASURING THE DIAMETERS OF THE GALILEAN SATELLITES

By measuring the brightness of the four Galilean satellites of Jupiter as they emerge from eclipse, coupled
with a measurement of the distance of the satellites from Jupiter and their orbital velocitasi¢ne

can determine thdiameters of the satiéés. Untried

Level: Intermediate T experience using MSATT required.

Sessions required: 6
VENUS DICHOTOMY

When the angle between the Earth, Sun

and Venus is approximately 90/enus

should logically appear hailluminated

like a first quarter Moon. This is called
dichotomy. However, the observed date

of dichotomy never coincides with the
geometrically predicte
one knows why. Using visual or imaging
techniques, th student will determine

the observed date of dichotomy.

Level: Entry I no experience required.

Sessions required: 15, weekly at
least.

Next dichotomy:July-August 2018
Afternoon (daylight) observations.

CONTENTS
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MINOR PLANET IMAGING

Minor planets are small bodies that
occupy orbits mostly between Mars
and Jupiter. Being relatively close,
they appear to move quickly against
the background stars. Using
MSATT, you will be able to track
and analyse the motion of minor
plands currently visible from Earth.
By taking images some time apart,
from an hour to a day, you can
follow the paths of these distant
objects. Look at the images below.
Quickly flick your gaze from the

top to the bottom images to detect
the motion of the astoids.

Level: Intermediate i experience using MSATT required.

Sessions required: 4.

PLOTTING PLUTO

As with Minor Planets, Pluto can be observed as it ploughs its way through space in the distant reaches of
the solar system. Using the same imagdeahnique used for minor planets, Pluto can be detected and
monitored. The image below shows the motion of this distant body over four hours.

Level: Intermediate i experience using MSATT required.

Sessions required: 4.

MINOR PLANET PHOTOMETRY

Minor planets mostly orbit the Sun between Mars and Jupiter, but they also rotate just as planets do. Since
they are typically asymmetrical, as they rotate they reflect different amounts of suptigtametry can

be used to ekermination otheir rotation perods; astrometry may yield therbital parameterdJntried.

Level: Intermediate i experience using MSATT required.
Sessions required: 6
CONTENTS
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DIMENSIONS OF THE SOLAR SYSTEM

The student will undertake a series of observatioretermine the scale of the solar system determined
from direct observation.

9 Diameter of the Moon knowing the distance.
1 EarthMoon system as a double planet.
9 \Variation of distance from Earth during a lunar orbit from measurement of apparent diameter.
9 Det er mi nati on of ellipticity of Moonds orbit.
9 Diameter of Jupiter.
T Radius of orbits of Jupiter's and/ or Satur nos
9 Diameter or distance of/to the Sun.
9 Dimensions of lunar features knowing distance to the Moon.
o0 Mare
o Craters

PLANETARY SPECTROSCOPY
Spectroscopy can be used to identify specific elements and compounds in the atmospheres of the
planetsUntried.

Level: Intermediate i experience using MSATT instruments required.

Sessions required: 6

COMET IMAGING
Dependent on current cométs v i sUntsied] i t vy

Level: Intermediate i experience using MSATT instruments required.

Sessions required: 6

EARTH-MOON SYSTEM
You will analysethe EarthMoon system as a binary planet, considering the gravitational and rotational
characteristics, derived from original observatidsstried.

Level: Intermediate i experience using MSATTs instruments required. Good level of mathematics
assumed.

Sessions required: 6

CONTENTS



MY SKY ASTRONOMY STUDENT GUIDE https://msatt.teamapp.com

STARS AND STELLAR EVOLUTION

STELLAR SPECTRAL CLASS

Spectroscopy can be used to determine the spectral class of stars as well as the identification of specific
elements, temperatures, and therefore stage in stellar evolutityied.

Level: Intermediate 1 experience using MSATT required.
Sessions required: 6

VARIABLE STARS

Virtually all stars vary in one way or another. Using visual or photometric techniques, students can
monitor a range of short period variable siatsose stars with large variations in brightniess
ascertain their type and currenhigiour.

Level: Advanced i experience using MSATT required.

Sessions required: 6

ECLIPSING BINARIES

Most stars exist in binary systems. If the alignment between Earth and the orbital plane is close enough,
the two stars will appear to alternately eclipse one another. By observing the regular variation in
brightness, the orbital period of these eclipdimgaries can be determined, as well as an estimate of the
relative size of the starl some cases, an entire orbit can be observed in a singleWighed.

Level: Intermediate i experience using MSATT required.

Sessions required: 6

SPECTROSCOPIC BINARIES

Some binary stars are visually too close to be separated, but they can be detected using spectroscopy. By
detecting thesplit and recombination &fpectrallines not only the existence of
binarieso can Iharorbitel peeiatdsUatded. b ut al so t

Level: Advanced i experience using MSATT required.

Sessions required: 6

CONTENTS
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IMAGING DEEP SKY OBJECTS

Imagingof a range of deep sky objects, looking at the variables affecting image quality, such as surface
brightness, extent, concentration of the nucleus/sitried.

Level: Intermediate T experience using MSATT required.

Sessions required: 6

GALAXY EVOLUTION
By comparinghe colours of galaxiewith their morphologyyou can determine the evolutionary stage of
individual galaxiesUntried.

Level: Intermediate i experience using MSATT required.

Sessions required: 6

CATACLYSMIC VARIABLES

Cataclysmic variables are binary systems where one star is a white dwarf. Mass transfer from the larger

star onto the white dwarf results in explosive release of enémycan exploreshort term variations in
thebehaviourof these stardJntried.

Level: Advanced i experience using MSATT required.
Sessions required: 6
SUPERNOVAE

Dependingon current activityyou may be able to monitor the behaviour of recently discovered
supernovaeThis could yield valuable information on the behaviour of dying stamgied.

Level: Advanced i experience using MSATT required.

Sessions required: 6

PHYSICS
MEASURING THE SPEED OF LIGHT
Youwilobser ve ecl i pses of Jmonth peeéod b measure tha speed of lighte r a

This is a recreation of the original serious determination by Ole Roemer.
Level: Entry T no experience required. Good level of mathematics assumed.

Sessions required: 6+

Dilvar Barat

CONTENTS
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APPENDIX: EXAMPLES GHUDENT WORK AT MSATT

2 KSNBQa t f dzizK

Flick your gaze between the top and bottom images,
takenthree hours apart, to spot this distant world.
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2 KSNBEQa p ! auNJ S|
Flick your gaze between the top and bottom images,

takenthree hours apart, to spot thiddwarf planet
|l AydY AGQa ySIFENI GKS OSyiGuNB 2F GKS AY!l
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2 KSNBEQa ¢ | S0SK
Flick your gaze between the top and bottom images,

takenthree hours apart, to spot thisdwarf planet.
|l AydY AGQa ySFENI GKS OSyGNB 2F GKS AY!l
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