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Introduction:

Humans want to explore the universe by looking up into the sky since ancient times. This course offers the
outline about the selected phenomena which were observable with the naked eye. Upon finishing the course,
students will acquire the development of modern astronomy, knowledge of the basic observational features of
the sky, and the application of physical principles to astronomy.

The course includes lectures, experiments, and observation sessions. The experiments session is aimed to
provide students with hand-on experience in basic physical principles and ideas in Astronomy. Student will
have indoor observation of simulated night in class. Outdoor solar observation will be held if weather permits.
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Medium of Instruction: Cantonese supplemented with English

Organising Unit:
Department of Physics, Faculty of Science, CUHK

Teacher:

Dr. LEUNG Po Kin

Department of Physics, CUHK

Rm. 220, Science Centre North Block, CUHK
Tel: 3943 4078, E-mail: pkleung@cuhk.edu.hk

Demonstrators:
Students from Department of Physics, CUHK
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Course Content:

9 August 2021
(Monday)

9:00 am — 1:00 pm
2:00 pm — 5:00 pm

Lecture 5%58: (3 hrs)

* Introduction to Astronomy
RIS

* Ancient Greek Astronomy (Plato, Aristotle)
drA RS (RaftE ~ BT EE 264

* Modern Astronomy (Copernicus, Kepler, Newton)

AR (BFEJE ~ P ~ (kg ~ A~

* Newton’s laws of motion and law of gravitation

AIE RN e AT ) e

* Basics concepts of celestial sphere
RERA 48
Assessment 2FF% :
* MC, short questions, etc #EfEH ~ 55EH......

Lab EE&: (3 hrs)

* Newtonian mechanics (Measuring gravitational acceleration; If time
permits, also verifying Newton’s second law.)
AN (B BEEHLGS TIR - M EE N ER)
Assessment FF1%:
* Lab report Bl

Observation X EI2ZZ: (1 hr)
* Indoor simulated night sky observation 7z N f&E 2 25 EHZL

11 August 2021
(Wednesday)

9:00 am — 1:00 pm
2:00 pm — 5:00 pm

Lecture g&3R: (3 hrs)

» Constellations & JFE
 Seasons Zffi

* The Moon HER (HAH ~ #Y ~ fed)
Lecture 5&5R: (2 hrs)

» Overview of the Solar System K [% Z &

* Planets {7 &

» Dwarf planets and asteroids $&{TE2F/MTE

e Comets &

e Meteors i &

Assessment 5F4%: MC, short questions, etc #E5%7H ~ f0EH......

Observation X EHZZ: (2 hrs)

(note: this session would be moved to the 3rd day in case of bad weather
HRBIAE  BEEMRAIEER] S =K)
* Basics related to observation

AR OB ZZ A E AR

* Physical principles behind telescope
SR

* QOutdoor solar observation (if weather permits)

o (WRREFFA]) ZINKGHEEE




13 August 2021
(Friday)

9:00 am — 1:00 pm
2:00 pm — 5:00 pm

Lecture g&5R: (3 hrs)

» The Sun—the nearest star &[5 — ERETAVIEE
 Stars [AFE

e Star light &Y

Lab EE&: (3 hrs)

» Light (e.g. observing the spectra of elements; verification of Bohr’s model.)
e (BIan - BEIRZOEE « MERSIREAL)
Assessment 5F1%: Lab report B 5 &5

Lecture 5E5R: (1 hr)

* Conclusion

* Brief introduction to other fields in Astronomy
ARSI

* Assessment 2F1%: MC, short questions, etc % ~ 55HHE......

14 August 2021*
(Saturday)

9:00 am — 1:00 pm
2:00 pm — 5:00 pm

Make-up class
HES

Duration 3 whole day sessions (total 21 contact hours)
Date 9,11, 13 August 2021
14 August 2021* (make-up class)
Time 9:00 am — 1:00 pm; 2:00 pm — 5:00 pm
Teaching Mode* Face to Face (The Chinese University of Hong Kong)
Enrollment 30
Expected Applicants Students who are promoting to or studying S4-S6
Tuition Fee HKD 3,560.00
Credit 1.5 Academy Unit

Certificates or letters of completion will be awarded to students who attain at
least 75% attendance.

* This date is reserved for make-up classes in case there is any cancellation of classes due to unexpected circumstances.

# This course is only offered face-to-face lessons at CUHK campus.




Sample of lecture notes from previous years:

Universal Gravitation

* The Law of Universal Gravitation : The attractive
force (F) between any two bodies is directly
proportional to the product of their masses (M,
and M,) and is inversely proportional to the

square of their separation (r).

F=_ GMM 2 | Gravitational constant
B 2 G=6.67x10""mkg 's2

1. Hong Kong

7

Polaris —

Your
position

North Pole

latitude

Total lunar eclipse

* The Moon enters the umbra completely; only
sunlight scattered by the Earth’s atmosphere
can arrive

* The Moon appears red and dim because ...

Scattered
away

Seasons & Moor —

Sample of lab manuals from previous years:

CUHK, Faculty of Science
Science Academy for Young Talent
CUSA1045 Discovering the Universe
Experiment 3: Blackbody radiation

Backgroand theories
A Dlackbody is an object that absorbs all electromagnetic radiations that fall onto it.
Practically, it is usually constructed by u platinum box (called cavity) with a small hole on
one of its surfaces. At non-zero temperature, radiation emerging from the hole is called
blackbody radiation'. Is characteristic depends only on the temperature Tof the cavity walls
and not at all on the shape of the cavity or on the material forming the cavity walls.
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Figure 1 Spectral radiancy of a blackbody at 500 K.

Fig. | shows how the radiation energy emitted by a blackbody is distributed in wavelength.
The quantity R, plotted on the vertical axis in Fig. 1, is called the spectral radiancy. It is
defined so that R,dA is the rate at which energy is radiated per unit area of surface for
wavelengths lying in the interval A to A +d2. The relation between R, 4, and T'is given
by Planck's radiation law,

Rahe

Re= iy ka1l

When the values of temperature T and the wavelength A are small. Eq.1 can be approximated
by Wien's radiation law,

R, A s [Fa2)

In this experiment you will be using a tungsten filament as the blackbody radiator to study
the radiancy R, as a function of temperature T and determine the value of hc/k, where h, ¢,
and k, are Planck’s constant, speed of light in vacuum, and Boltzmann constant, respectively.

' The cavity can be considered as an absorber as well as an emitter of light. If the cavity block is held at room
temperatire and viewed by ambient light the small hole that pentrates to its interior appears black, Light that enters
this hole is trapped within the cavity, which behaves like a perfect absorber of the incident ligl on this basis
that cavit; lion is called blackbody radiation.

Protoplanetary disk

* |In 2014, the Atacama
Large Millimeter
Array (ALMA) took
this image of another
closer disk:

an artist’s conception

urthermore, the resistance and the temperature of the tungsten filament is related by the
following equation

rin, =TT, ) [Eq.3)
where T'is measured in absolute temperature and r,,, is the resistance at room temperature,

In this experiment, you are going to verify Wien's radiation law of blackbody radiation

Equipmen:
ngsten light bulb (acts as a blackbody, emitting radiations).
iplier tube (PMT) (by photoelectric effect, PMT can convert

ns R; to currents /).

(3) Resistor (1 k€2), power supplies, digital multimeters, and connecting wires.
Procedures

1) Record the room temperature.

2) Set up experiment as shown in Fig, 2.

Manochromator

Figure 2 Experimental setup.

3) Add the 1-k£2 resistor in series with the tungsten light bulb. Adjust the current to 1 mA
and record the voltage across the tungsten light bulb. Calculate the resistance r, of the
tngsten light bulb at room temperature,

4) Reg he resistor with a cable. Set the monochromator to 350 nm.
5) When the voltage across the light bulb is 0 V, record the background current { of the
PMT.

6) Adjust the input voliage of the PMT to 12 V.
7} Adjust the voltage of the power supply such that the voltage across the light bulb is 4 V.

8) Adjust the position of the light bulb such that the output current of the PM maximum.

9) Record the voltage I and current [ across the tungsten light bulb and the output current /,
of the PMT.

10) Repeat step 8 with different voltage J across the tungsten light bulb.

L1)Fill in the table on the data sheet and plot In(/, — /) against 1T .




