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ABSTRACT

The Korean Astronomical Society (KAS) Education & Public Outreach Committee has provided educa-
tion services for children and school teachers in Cambodia over the past three years from 2016 to 2018.
In the first year, 2016, one KAS member visited Pusat to teach astronomy to about 50 children, and in
the following two years of 2017 and 2018, three and six KAS members, respectively, executed education
workshops for ~ 20 (per each year) local school teachers in Sisophon. It turned out that it is desirable to
include both teaching of astronomical knowledge and making experiments and observations in the education
in order for the program to be more effective. Language barrier was the main obstacle in conveying con-
cepts and knowledge, and having a good interpreter was very important. It happens that some languages,
such as the Khmer of Cambodia, do not have astronomical terminologies, so that lecturers and even the
education participants together are needed to communicate and create appropriate words. Handout hard-
copies of the education materials (presentation files, lecture/experiment summaries, terminologies, etc.) are
extremely helpful for the participants. Actual performing of assembling and using astronomical telescopes
for night sky observations has been lifetime experience for some of the participants, which might promote
zeal for knowledge and education. It is hoped that these education services for developing countries like
Cambodia can be regularly continued in the future, and further extended to other countries such as Laos
and Myanmar.
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Figure 1. A map of Cambodia. Double red circles indicate the capital Phnom Penh, blue ellipse is

Siem Reap where Angkor Wat is located and the Air Seoul operates regular flights, red arrow is

Sisophon, and blue round arrow is Pusat. The inland lake Tonle Sap is the largest freshwater lake

in Southeast Asia which is ~ 250 km long in the rainy season from May to September/October

and is ~ 160 km long in the dry season from October/November to next April. (Google map)
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Figure 2.
Cambodia during June 13 ~ 24, 2016.

A picture taken at CROAP, Pursat,
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Sisophon, Cambodia during April 3 ~ 7, 2017.
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Figure 4. A picture taken at Xavier Jesuit School in

Sisophon, Cambodia during September 13 ~ 21, 2018.
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Table Al. Time table
Day Time Program
13:00 - 13:30 Opening
Day 13:30-17:30 Telescope assembly & operation
17:30 - 19:00 Dinner
! 19:00 - 21:00 Night sky observation practice (if no
rain)
08:00 - 09:00 Modern astronomy 1
09:00 - 11:00 Coordinate system
11:00 - 13:00 Lunch
Day | 13:00 - 15:00 Solar System 1
2 15:30 - 17:30 Making my own telescope
17:30 - 19:00 Dinner
19:00 - 21:00 Night sky observation practice (if no
rain)
08:00 - 09:00 Modern astronomy 2
09:00 - 11:00 Solar System 2
11:00 - 13:00 Lunch
Day | 13:00 - 15:00 Spectroscopy
3 15:30-17:30 Telescope assembly practice 1
17:30 - 19:00 Dinner
19:00 - 21:00 Night sky observation practice (if no
rain)
08:00 - 09:00 Modern astronomy 3
09:00 - 11:00 Computer programming and rover
11:00 - 13:00 Lunch
Day | 13:00 - 15:00 Stability of rocket
4 15:30 - 17:30 Telescope assembly practice 2
17:30 - 19:00 Dinner
19:00 - 21:00 Night sky observation practice (if no
rain)
08:00 - 09:00 Modern astronomy 4
Day | 09:00 - 11:00 Discussion & summary
5 11:00 - 13:00 Lunch
13:00 - 14:00 Closing ceremony
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west)

2. Locating Cambodia on the Globe

3. Check your current location via GPS or mobile
map application

Title Telescope operation
1. We can assemble and disassemble astronomical
tel
Goal elescopes . . -
2. We can find celestial objects by operating
astronomical telescopes
Equipment | 120 mm refractor telescope, white light sun filter
1. The telescope to be used during the training
period is briefly introduced as a 120 mm
refractory telescope and an equatorial mount
2. Introduce the key parts of the telescope and
their roles
3. Find out how to assemble a telescope
After assembly, check the center of gravity
and the alignment of the finder
. 5. Reverse the assembly process in order to
Outline .
disassemble the telescope
6. Participants practice assembling, manipulating,
and disassembling
7. After assembly, observe surrounding objects or
buildings and master the operation method for
observing designated objects
8. The objects seen through the telescope will be
seen upside down. Ask them think about the
reason.
Table A3. Modern astronomy 1
Title How far are stars?
Goal Let’s feel the sizes and distances of the Earth,
Moon, Solar System, stars and galaxies
Equipment | Beam projector, computer
1. Introduction on the Earth, Moon and the Sun
. 2. Sizes and distances of the planets, Distances to
Outline
stars
3. Sizes and distances of galaxies
Table A4. Coordinate system
Title Where are we?
Goal Find our position on the Earth and learn the
oa
concepts of longitude and latitude
. Projector, notebook, globe, compass, portable
Equipment .
GPS, mobile phone
. 1.  Definitions of longitude and latitude
Outline

(assumption of knowing north, south, east and

* Try a game using portable GPS (10-20
minutes)
Table A5. Coordinate system 2
Title What does the sky look like above our heads?
Goal Learn the concept of the celestial sphere and
understand the coordinate system and seasons
Projector, notebook, (celestial globe), simulator,
Equipment youtube video, planisphere, application (e.g.
skymap)
1. The concept of the celestial sphere
2. Constellation story
- Origin and definition of the constellations:
Eastern and western constellations, zodiac
- Constellation as star map of the night sky:
name of stars, finding a star, constellation of
seasons
3. Horizontal coordinate system (elevation,
Outline azimuth) and celestial coordinate system (right
ascension, declination)
4. Movement of stars for each season
5. Geodesy and astrometry
- Making a planisphere for the latitude of our
location
- Practice observation of stellar diurnal motions,
solve exercise questions in high school
textbooks
Table A6. Solar System 1
Title Is the sky rotating or am I rotating? (Solar
system 1)
Understanding the basic concepts of the solar
system:
Goal . . . .
revolution and rotation of the celestial bodies,
Moon and the Earth
. Projector, laptop, bulbs, globe, paper cups, foam
Equipment
quip balls, small skewers, crayons, black markers
. 1. The center of the Solar System
Outline

2. Rotation and revolution
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3. Moon  (Exercise: Tidal locking (For two 12. Put a thick paper with a hole in the front of
persons) an incandescent light bulb. Then, the filament
4. Moon phase (Exercise: Moon phase with foam of the light bulb will be visible on the screen.
balls) 13. As the number of holes in the hardboard
5. Rotation and revolution of the Earth (Exercise increases, the number of filaments on the
I: Earth's axis of rotation - using foam balls screen increases. Then, putting a lens in front
and paper cups) of the bulb, the images of the filaments gather
(Exercise 2: What makes seasons) together and look bright and clear. This shows
that telescope is a tool for collecting light.
14. Give a brief introduction on reflective
telescopes.
15. Give a brief introduction on modern
Table A7. Making my own telescope astronomical telescopes, and explain that large
] ] astronomical telescopes are reflective
Title Making my own telescope telescopes.
1. The telescope is a tool that collects light
Goal 2. Understanding the lens, one of the means to
gather light
55 cm lens, 3cm lens, paper tube, foam, scissors, Table A8. Modern astronomy 2
Equipment scotch. tape,. wa?er tank, laser distance Title Astronomical telescopes
measuring device, light bulb, awl
1. Electromagnetic waves fell on a media with an Understand various aspects of light, and what
angle cause refraction, which is due to the kind of astronomical telescopes are used for
difference  in  radiowave speeds. This Goal researches, especially optical and radio
experiment can show that the speed of light telescopes.
actually changes.
2. Demonstrate distance measurement with laser Equipment | Beam projector, computer
distance measuring device.
3. Prepare the tank of water. Then, measure a
specific distance by letting the laser of the 1. Wavelength distribution of light: Gammy-ray,
laser range meter pass through the water. X-ray, ultraviolet, visible, infrared and radio
4. The distances measured in air and in water are 2. Astronomical radio telescopes: TRAO, KVN,
different for the same distance. This is because Effelsberg, Arecibo, FAST, VLA, ALMA,
the speed of the laser passing through the SKA
water slows down. Outline 3. Astronomical optical telescopes: SOAO,
5. Check whether the speed of light passing BOAO, Mt Wilson, Subaru, VLT, Keck,
through the water slows down and whether the GMT, HST
Outline light paths changes when they fall on the lens 4. Other telescopes: CGRO, Chandra, Spitzer,
in parallel. AKARI, LSST, JWST, LIGO, IceCube, Korean
6. Distribute lenses of S5cm and 3cm diameters to Neutrino Observatory
participants.
7. Observe surrounding objects through the lenses.
8. Observe changes in images with the distance
between the lens and the target. Table A9. Solar system 2
9. Check the role of a magnifying glass when
the lens and the target are very close, and Title Where is the Earth located?
check the image upside-down reversal for a
certain distances. Understanding the Earth's position in the Solar
10. Understand the relationship among the lens, Goal System and the relative size of the Solar
focal length, image size, and the direction if it System
is erect or inverted.
I1. After making a simple telescope using two . Basketball (or soccer ball), color clay, 30cm
lenses, a tickle and a foam, try using it to Equipment

observe distance objects.

ruler, tapeline
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Outline

1. Sizes and distances of the planets in the Solar
System.

2. Comparison of the relative sizes of the planets
using color clay in the classroom.

3. Comparison of the relative distances of the
planets in the playground.

4. Scale of the Universe.

Table A10. Spectroscopy

Title

Spectroscopy

Goal

1. Understand the principles of spectroscopy.
2. Find information which can be obtained from
spectroscopy.

Equipment

diffraction grating film, simplified spectroscope
kit, scissors, scotch tape, chemical -element
lamp set, prism, simple Solar spectrometer

Outline

1. Check the dictionary and find the meaning of
‘spectroscopy’.

2. Explain two aspects in the spectroscopy: (a)
refraction and (b) diffraction and interference.

3. Show spectra from refraction using a prism.
Shows spectra from diffraction interference
using a diffraction grating film.

5. Make a simple spectroscope using a simplified
kit.

6. Look at lamp of elements such as hydrogen,
oxygen, and helium using the simple
spectroscope.

7. Check unique emission lines for each element.

8. Understand that we can identify the elements
in the celestial objects using the spectral lines.

9. Understand that we can do researches on
radial velocities and masses of stars and search
for exoplanets using the Doppler effect.

10. Get and check the Solar spectrum using a
simple Solar spectrometer.

Table A1l. Modern Astronomy 3

Title

Stellar astronomy : The birth, life and death of
stars

Goal

Understand how stars form, how they emit light
and evolve, how they produce heavy elements,
and the final stages of the evolution

Equipment

Beam projector, computer

Outline

1. Comparison of the main elements of the
Universe and human/Earth

2. Stellar lifetime: birth, nucleosynthesis and the
formation of heavy elements

3. Supernova explosions at the end of massive
star evolution

4. Remnants of stellar evolution: white dwarfs,
neutron stars, and black holes

Table A12. Computer programming and Rover

Title

Line tracer and Mars exploration rovers

Goal

1. Understand that the real-time maneuvering of
probes is impossible due to the distance
between the Earth and the Mars, and learn
how to steer them.

2. Control the line tracer as desired through
program coding.

Equipme
nt

Notebook, line tracer, batteries, USB cables,
action sheet, mission map, coding software

Outline

1. Because it is impossible to control rovers in
real time due to the large distance and it takes
long time to send and receive signals, long
commands should be coded and transmitted to
the rovers.

2. To experience this indirectly, learn how to
control a machine called the line tracer and
perform a given mission through coding.

Table Al3.

Rocket stability and making a foam rocket

Title

Rocket stability and making a foam rocket

Goal

1. Find out conditions for stable flight for flying
objects.

2. Build and fly a foam rocket that can fly
stably.

Equipment

Foam, nuts, rubber band, wing, cable tie, A4
papers, shuttlecock, scotch tape, styrofoam,
video materials

Outline

1. No matter how you throw a shuttlecock, the
head (cock) is ahead and the wing follows in
the back, flying steadily without wobbling.
Think about which structure of the shuttlecock
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makes it possible the stable flight, and use a
A4 paper and scotch tape to perform a
mission to make the shuttlecock fly backwards
(in the opposite direction).

2. By throwing styrofoam with a different center
of gravity, we can see that stable flight can be
achieved if more air resistance is applied to
the back than the front center of gravity.

3. Because of the structural nature of the rocket
that needs to fly to space, the center of
gravity must be at the center of the rocket,
and thus control the stable posture of the
rocket through control of the pin and nozzle
of the rocket.

4. Apply the principles learned above to create a
stable ‘foam rocket’ and make it fly.

Table Al4. Modern astronomy 4

Title Galaxies and the Universe
Goal Understand our Galaxy, external galaxies and the
oa
Universe.
Equipment | Beam projector, computer
1. Shape and characteristics of the Galaxy
2. Nearby galaxies: Large Magellanic Cloud,
Small Magellanic Cloud, M31 system, Local
Group, Cepheid distances
3. Morphological and mass classification of
. galaxies, peculiar galaxies, active galactic
Outline

nuclei, dark matter

4. Galaxy groups, galaxy clusters, superclusters,
Great Wall, large scale structure, gravitational
lensing, cosmic microwave background
radiation, accelerated cosmic expansion,
cosmology




