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"Some part of our being knows this is where we came from. We long to
return. And we can. Because the cosmos is also within us. We're made of
star-stuff. We are a way for the cosmos to know itself."

- Carl Sagan, Cosmos
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Instructions

1. Star clock

a. Cut out the two circles from the 'Star clock’ page.

b. Make holes at the center of each circle. Place the black circle (with the
constellations) over the white circle (with the month and time).

c. Align the circles so that their central holes overlap, and use the split pin to secure
them in place.

d. Go outside and face north, holding the Star Clock
in front of you, so that the current month is at
the top of the outer circle.

e. Now turn the black disk until the picture of the
Big Dipper (or Cassiopeia) on the Star Clock
matches the orientation of the Big Dipper (or
Cassiopeia) in the sky, with respect to Polaris.

f. The current time will appear in the small groove.

2. Clinometer

a. Cut along the dashed line.

b. Punch a small hole as marked in the image.

c. Now fold along the small dashed line that attaches
the rectangle shape to the protractor.

d. Apply some glue to the gray marked area and roll
the rectangle to form your scope.

e. Insert the given 'file tag' through the punched
hole, and let the entire length of the thread hang
IN FRONT of the protractor.

f. Look at the star through the scope and note the
angle made by string on the protractor. This angle
is the altitude of that star at that time.

3. Sundial
a. Cut in from edge of paper along dotted lines. Stop
at solid lines.
b. Fold along solid horizontal line, then open flat
again.
c. Fold along solid vertical line, then open flat again.
d. Fold along your latitude (mark the angle using a

protractor) on the latitude line.



e. Tape the paper together as shown in the image on the right.

f. Insert a sharp pencil point-first through the small circle at top center.

g. Remove pencil and reinsert it with the back side first.

h. Turn the sundial so the pencil nib due north, as determined by a map or a compass.

4. Solar motion

a. Cut out the Solar Motion Frame (bigger circle on
top) and the Horizon disk (smaller circle down)
along its circular outline.

b. Now carefully cut out the shaded portions of the
Solar Motion Frame marked “Remove”, using a
paper cutter.

c. Fold the frame along the straight line indicated by
fold 1 & fold 3.

d. Also fold along the short line indicated by fold 2
(below the “Glue"” section of the Frame).

e. Cut a small slot in the Horizon Disk along the small black marking that indicates
North, "N". Length of the cut should be equal to the length of the marking.

f. Apply glue to the portion of the Solar Motion Frame labelled “Glue”.

g. Paste the northeast quadrant of the Horizon disk on the glued portion of the Solar
Motion Frame. Position the Horizon disk so that its north-south line exactly lines
up with fold 1 on either side. So that the West marking lines up with the 90°
marking on Solar Motion disk.

h. When the glue is dry, you will be able to turn the Horizon disk in different
directions, using fold 2 and fold 3.

Using the Solar Motion demonstrator

i. The "Horizon Disk” represents a small piece of the surface of the Earth, in the
middle of which you are standing. You can look out at the horizon in any direction,
including North, East, South and West.

j- Insert a paper clip on the Solar Motion disk where the months are printed. This
paper clip represents the Sun.

k. The "Month" arm of the Solar Motion Frame which can be turned fowards and away
from you along fold 1, has two functions.

I. Moving the Sun (paper clip) to the desired month sets the time of the year.

m. Swinging it from one side to the other, starting from East to West, shows how the
sun would move in the sky for that given month.



The "Latitude” part of the Solar Motion Frame is used to adjust the Horizon Disk
to set your observing location at any latitude, i.e. from the Equator (0°) to the
North Pole (90°).

To use the Solar Motion Demonstrator, first turn the Horizon disk away from you
through 90° using fold 3. The Solar Motion disk and Horizon disk will then be
perpendicular to each other.

. Using fold 2, you can move the Horizon disk such that the "N" marking on it traces

the "latitude" markings on the Solar Motion disk.

. Slide the small slot cut in the Horizon disk (step e) into the latitude on the Solar

Motion disk, the place at which you wish see the motion of the sun.
Slide the "Sun” (paper clip) along the outer rim of the Solar Motion disk to select
any month of your choice.

. The edge of the Horizon Disk represents the visible horizon for the observer

standing at the black dot in the center of the disk.

To see the path the Sun makes across the sky for that particular latitude and time
of year, swing the month portion of the Solar Motion disk completely from the
"East” to the "West" as marked on the Horizon Disk.

5. Star wheel

a.

. Now slip in the circular sky map so it shows

Cut out the 'star wheel' circle and the 'sky map
circle’ from the page.

Fold the white rectangle at the bottom of the
outer sleeve to its back-side.

Then staple the folded rectangle at the back-side
to the front-side at the locations marked by short
lines fo either side of the oval.

through the oval.
To use the Star Wheel, align the desired date with the desired time.

Pick the date and hour you want to observe, and set the Star Wheel so this date
(on the rim of the circular disk) matches the time indicated along the edge of the
outer sleeve.

The Star Wheel's large oval shows the whole sky, and the oval's curved edge
represents the horizon that you're facing.

Once outside, hold the Star Wheel out in front of you and turn the entire wheel so
that the label for the direction you're facing is on the bottom.
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STAR CLOCK "7~
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How To Use Your Star Clock—

= Go outside and find the Big Dipper and North Star.

* Face the North Star.

* Turn the outer circle of the Star Clock so the
current month is at the top.

+ Turn the inner circle until the;i:l‘ure of the
Big Dipper lines up with the Big Dipper
in the night sky.

* Read the time in the window. Remember to add
an hour if it’s daylight saving time.

© 1904 Pacific Science Cene
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Features on the Moon

There are two types of features on the Moon's surface :

1.

Lunar Maria :

They are large dark plains on the Moon's surface. They are smooth, flat with very
few craters. They were formed by ancient volcanic eruptions. The word "maria”
which means "seas” in Latin, was coined by early astronomers who mistook them for
actual seas.

Lunar Highlands :
Lunar highlands are features on the moon that appear to be bright when viewed
from the earth, but are actually rough, hilly and covered with craters.

Index Lunar Maria

Mare Serenitatis (Sea of serenity)
Mare Tranquillitatis (Sea of tranquillity)
Mare Crisium (Sea of crises)

Mare Fecunditatis (Sea of fertility)
Mare Vaporum (Sea of vapours)

Mare Nectaris (Sea of nectar)

Mare Insularum (Sea of islands)

Mare Nubium (Sea of clouds)

Mare Humorum (Sea of moisture)

Mare Cognitum (Sea that has become known)
Oceanus Procellarum (Ocean of storms)
Mare Imbrium (Sea of rains)

Mare Frigoris (Sea of cold)
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Index Lunar Craters

Langrenus
Stevinus
Tycho
Byrgius
Grimaldi
Kepler
Copernicus
Aristarchus
Kepler
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Phases of the moon

1 New Moon

2-7

Waxing Crescent Moon
8 First Quarter Moon

9-14 Waxing Gibbous Moon
15 Full Moon

16-21 Waning Gibbous Moon
22 Last Quarter Moon

23-28 Waning Crescent Moon

Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday
Date : Date : Date : Date : Date : Date : Date :
Time : Time : Time : Time : Time : Time : Time :
Date : Date : Date : Date : Date : Date : Date :
Time : Time : Time : Time : Time : Time : Time :
Date : Date : Date : Date : Date : Date : Date :
Time : Time : Time : Time : Time : Time : Time :
Date : Date : Date : Date : Date : Date : Date :
Time : Time : Time : Time : Time : Time : Time :
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Exercise Questions §

. Star clock

a.

Are you able to see both Big Dipper and Cassiopeia at the same time in the

night sky, from Bangalore? (y/n)

Draw the orientation of Polaris and the big dipper or Polaris and Cassiopeia, two
hours apart during the night. Do you notice any difference?

Do you notice any change in position of pole star during the night?

. Clinometer

Check if the altitude of the pole star changes over time.

How many stars did you find at an altitude of 45 degrees?

Choose a bright star in the sky. Check how the angle to the star changes over the
night.

. Sundial

Does the time shown by the Sundial, match with the actual time.

Observe the length of the shadow during the noontime every day, over a period of
two months. What do you notice?

Check which are the days during the year when the length of the shadow produced
by the pencil is shortest.

. Solar motion

a.
b.
C.

Name the months with the longest and shortest days for your latitude.
Which are the months when the sun never rises/sets at the North pole?
During which months does the sun cross the zenith at the equator?

. Star wheel

a.
b.

Identify the summer and winter constellations from the star wheel.

Group the constellations in pairs such that one of them will always be visible in the
night sky. Eg. Big dipper and Cassiopeia.

Note the position of constellations at a given time in the night. What day and time
do you observe after a month to get the same view of the sky?

. Moon map

a. Draw and shade the features of the full moon as you see it in the sky.






Feedback Form!

1. Your name :
2. Standard :
3. School :
4. How did you feel about each of the programmes in the outreach?
Boring ® It was okl © Loved it ©
Talk : The human Frontier
Kits & Activities
Telescopes & Discussion
5. How was the speed of the programme?
Too slow < Just right © Too fast
Talk : The human Frontier
Kits & Activities
Telescopes & Discussion
6. The part of the "The human Frontier” talk that I liked the most was :
7. Did you enjoy discussing astronomy with us and learning about what we do? What
did you learn?
8. Did you find it easy to understand the session on pole star with the kits &

activities? What was the most interesting part of this session?




9. Were you able to make the kits on your own at home? Which was your favourite
one? Would you like to have more such kits?!

10. What did you see through the telescope? Which heavenly body would you like
to see through a telescope?

11. Do you have any questions in science & astronomy (Blurt your heart out © )?

12. Please provide suggestions for improving this programmel!



