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Right Ascension

The Culmination of your object is the time it will take to reach the highest point in the sky, the telescope’s meridian.
Note: If RA < LAST add 24 hours to RA of object.
Tracking objects: Right Ascension and Declination Remember, RA operates in  Sidereal Day (one rotation of the Earth) in 23 hrs 56 mins 4 secs... not 24 hours..
Of the two coordinate systems to track objects Right Ascension and Declination uses time to locate objects. Question 2: Calculate the Culmination of your chosen object, show your working.
Below s a it of the 10 brightest radio objects from the Parkes Radio Telescope using RA/Dec. An approximate calculation is good enough!
You can use this table, or move to a larger table with more objects here [— e
Culmination = RA (Object) - LAST
Note: If you are n a class, choose an object that has not been selected by the majority. We will come together as a
class to determine the most ideal object to view.

[Name - Flux | Right Ascension | Declination Culmination T
PKS Catalogue (Time) (Degrees) (Walt Time) Highest Point (
Number ! =

'Add your calculated Culmination to the previous table, and share with the class

s
Orion Nebula 1840 Q Is your object close to Culmination during your observation time?
(PKS J0535-0523)

#3 Time of Highest Point = Current Time + Culmination (24 hour time)

(PKS J1847-0202)
Radio-Source 2830
(PKS J0859-4345)
Supernova Remanent 0730
(PKS J0859-4731)
Elliptical Galaxy | 49.42 X Declination
(PKS J1230+1223)

39

N NA 3640 When will the object rise? Will it be high enough above the horizon to be observed?
NW\ (PKS 11634-4735) There is N0 easy answer....... consider tracking the object in Stellarium with the Equatorial grid to investigate why
S N 5780 | Declination | Notes... -
(PKS 11346-6022) [D n_| s ot AT
Pole | 280°>-90° | These objects are high enough all the time. But there are no interesting objects that close to the Sout
ot ’ s - Celestial Pole unfortunately... )
Peclinaki | SPis ms194548) { | 3555-80° | These objects will disappear below the horizon at some time but they are always to the south of the
0N deey not SNR Milne 23 56.00 X telescope. o o o
C‘{‘C‘“'{) e (PKS 11211-5309) 349> +15° | These objects are observable provided all of the observation is done either before they reach
"Active Galactic Nuclel 30.40 X culmination or all is done after culmination because this point passes to the North of the telescope.
(PKS 11720-0058) DEC>+15° | These objects are never high enough above the horizon for long enough o be useful targets from the
| 860 ¥ Tallarook Observatory. (View these from the Northern Hemisph

= *Poth  ¥he Ovion Webgg

NA
Yoles | (ers 11639-4651)

Asa class

Preparation (Findi t .
reparation (Finding our time and place) In the table on the first page, add the classes calculations for Culmination and a Time of Highest Point of each object.

To track an object using time, we must use a fixed reference of time called the Local Apparent Sidereal Time. This
time s calculated based on the Longitude of your position on Earth, and the First Point of Aries (Where the Sun
crosses the Celestial Equator, historical name).

It is recommended to observe the object that s the closest to your booked observation session.

Tallarook Observatory Longitude: 145.124958 £

¥ 0.3 Tem DIR Hosted Clauator

idi Question 1. Determine the Local Sidereal Time (LAST) using the link above, and entering the Longitude
p)eC

wendien

Intro to Radio Astronomy

Local Sidereal Time (LAST) = 1 Phours 78 minutes 26 seconds

Current Time =11 hours minutes £ seconds

— *Required
Which object is visible during your observation window? Let’s find out.
A SN |
& For your selected object we will determine the current Right Ascension and Declination to determine its place in the
sky

What is Radio Astronomy?

radio astronamy is a major branch of astronomy and reveals otherwise-hidden characteristics of everything in
the universe. It studies celestial objects at radio frequencies
aginany Wi i Yals fom Hie harf
ekl fo e Sourh Ceach ovjeck
W mew o diffetnt seeh)
What are some of the benefits to Radio Astronomy?

Celestial Object

amount  of  Hiime Yokes o celeskinl - large and multiple field-of- views, rapid electronic steering, reliability, flexibility, cost and performance

. You have selected an object, you have placed it in the sky, ets conduct some research whilst we're waiting for
) Yo veah AW our Radio Map 1o be created using the radio telescope
ok
Celesinol *Required
[XV3 How are these different to Radio Astranomy and Optical Astronomy?

Radio astronomy has some advantages over optical astronomy. Radio astronomy can be performed any time,
e day or night,since visible light from the sun does not interfere with radio emissions from other objects in the sky.
What object did you choose? * Optical astronomy can only be done after sundown. Another advantage is that radio astronomy does not depend
Wrte down the type and the name of the obiect you are observing as much on atmospheric conditions. Radio waves afe not blocked by dust or water vapor (clouds) in the
atmosphere, so radio astronomy can be done in the rain. Optical astronomy requires a clear night, The enly time

Supernova remnant
radio astronomy cannot be performed is when there is lightning

s
Whatis the RA and Declination of your cbject? Why does a Radio Telescope need an Amplifier?

RA; 08h 59m 07.3s DEC: -47d 31m 23.0s
A receiver and amplifier to boost the very weak radio signal to a measurable level. These days the amplifiers are

extremely sensitive and are normally cooled to very low temperatures to minimise interference due to the noise
generated by the movement of the atoms in the meta

What is the Culmination of your object? *

You can calculate this again using the Local Sidereal Time and the RA of the object. Remember, Culmination is the time it will
take to reach the highest point. .
Answer the following True False Questions

19h 25m 32.3s

Gamma Rays can reach Earth's
What time will it reach the highest point? * Surface

30h 58m 12.3s All radio waves can reach the Earth's
Surface

Satellites can be used to detect
visible light

Research your chosen object *

‘You may want to include what the object is, why it is a strong radio source, what we already know about the object itself or the




Sagittarius A East
SNR G000.0+00.0

Type! supernova remnant (S)

Ra/Dec (12000.0) 17h45m41.045,/-29°900'46.8"
R&/Dec (on date): 17h47m00.465/-28°01'14.2"
Ha/Dec: 5h20mE8.785/-29°01'14.2"

Az falt.: +251°17'34.0"/+24°30'45.3"

Gal. long./at.: -0°03'29.9"/-0°03'07.1"

Supergal. long./lat.: -174°09'22,2"/+42°14'41.6"
£cl. long./lat. (J2000.0): +266°51'19,8"/-5936'46,0"
Ecl. lang./at. (on date): +267°08'46.9"/-5°36'55,9"
Ecliptic obliquity (on date): +23°26'14.1"

Mean Sidereal Time: 23h08m0O0 25

Apparent Sidereal Time: 23h07m59.25

Rise: 1h37m 2

Transit: 9h20m

Set: 17h04m

Parallactic Angle: +121°914'56.0"

14U Constellation: Sgr

Size: +0°03'30.00" x +0°02'30.00"

Morphological description: remnant shows a shell radio structure.

Canopus

Antares
.

enus

Jupiter

Mercur:
s ¥

Saturn
-

- altair
.



21T OVSSECHEH v | (Cansat)







T

=Yy b A WEEE O
1 165 EUF

#EOFER HERE - )85 2 — b S — D 7[.7‘3;;/7‘ 7 — LRI &
5< Y Rttt S DERETE BB et HEBR B s FLEYTF—
E‘Iﬁﬂ:ﬁtﬁ—{t%ﬁ =2

= eSd

European Space Agency
Agence spatiale européenne




= 0 VSSEC Moodle A ® MarkG eesm@ -
CanSAT (MASTER Course) £ -
Dashboard / Courses / Miscellaneous / CanSAT

The CanSat project will give students practical experience in electronics, computer programming, remaote sensing and data analysis.

This project extends skills in the Engineering Design Process and Scientific Method, using Project Based Learning. Students and teachers are
challenged to integrate Science, Technology, Engineering, Arts/Design, and Mathematics (STEAM).

Students will gain the confidence to undertake project based work and will be involved with other students through collaborative means.
Students are supported, encouraged to take risks, and celebrate their mistakes and triumphs.

The project is a one semester course undertaken as part of a student's normal class time. However, you are encouraged to modify the program
to suit your needs and that of your classroom.

If you are new to this program, start by clicking "Introduction” below.

=l Announcements

Unit 0: Building £ - o Unit 2: Building the
Classroom Culture unit 1 Your Mission CanSAT

Introduction

Unit 3: CanSAT Coding Eerr ST vl Unit 4: Data Analysis and
and Electronics ' Presentation
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