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The 4th IOAA Participants  
/ Leaders and Observers 

No. Team Name Position Code Name  
1 Bangladesh Team Leader #1 BA-T-1 Ronald Cruz 
2 Bangladesh Team Leader #2 BA-T-2 Moshurl Amin 
3 Bangladesh Observer #1 BA-O-1 Taif Hossain Rocky 
4 Bangladesh Student #1 BA-S-1 Md. Shahriar Rahim Siddiqui 
5 Bangladesh Student #2 BA-S-2 Syeda Lammim Ahad 
6 Bangladesh Student #3 BA-S-3 Nibirh Jawad 
7 Bangladesh Student #4 BA-S-4 Md. Tanveer Karim 
8 Bangladesh Student #5 BA-S-5 Pritom Mozumdar 
9 Belarus Student #1 BE-S-1 Svetlana Dedunovich  
10 Belarus Student #2 BE-S-2 Zakhar Plodunov  
11 Belarus Student #3 BE-S-3 Halina Aluf 
12 Belarus Student #4 BE-S-4 Hanna Fakanava  
13 Belarus Student #5 BE-S-5 Pavel Liavonenka  
14 Belarus Team Leader #1 BE-T-1 Alexander Poplavsky 
15 Belarus Team Leader #2 BE-T-2 Stanislaw Sekerzhitsky 
16 Bolivia Team Leader #1 BO-T-1 Mirko Raljevic 
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17 Bolivia Student #1 BO-S-1 Gabriel Jaimes 
18 Bolivia Student #2 BO-S-2 Stefani Coco 
19 Bolivia Student #3 BO-S-3 Beymar Huchani 
20 Brazil Team Leader #1 BR-T-1 Thais Mothé Diniz 

21 Brazil Team Leader #2 BR-T-2 Felipe Augusto Cardoso 
Pereira 

22 Brazil Student #1 BR-S-1 Thiago Saksanian Hallak 

23 Brazil Student #2 BR-S-2 Tiago Lobato Gimenes 

24 Brazil Student #3 BR-S-3 Gustavo Haddad Francisco e 
Sampaio Braga 

25 Brazil Student #4 BR-S-4 Tábata Cláudia Amaral de 
Pontes 

26 Brazil Student #5 BR-S-5 Luiz Filipe Martins Ramos 

27 Cambodia Team Leader #1 CA-T-1 ING Heng 

28 Cambodia Team Leader #2 CA-T-2 SRIV Tharith 

29 Cambodia Observer #1 CA-O-1 CHEY Chan Oeurn 

30 Cambodia Student #1 CA-S-1 CHHAY Minea 
31 Cambodia Student #2 CA-S-2 EANG Mohethrith 
32 Cambodia Student #3 CA-S-3 KREM Sona 
33 Cambodia Student #4 CA-S-4 MENG Phal Kong 
34 Cambodia Student #5 CA-S-5 TOTH Gama 
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35 China Team Leader #1 CN-T-1 Changxi Zhang 
36 China Student #1 CN-S-1 Bin Wu 
37 China Student #2 CN-S-2 Jianlin Su 
38 China Student #3 CN-S-3 Tengyu Cai 
39 China Student #4 CN-S-4 Chenyong Xu 
40 China Student #5 CN-S-5 Yonghao Xie 
41 China (Guest) Team Leader #1 CNG-T-1 Xia Guo 
42 China (Guest) Student #1 CNG-S-1 Runxuan Liu 
43 China (Guest) Student #2 CNG-S-2 Xinyu Gu 
44 China (Guest) Student #3 CNG-S-3 Zhuchang Zhan 
45 China (Guest) Student #4 CNG-S-4 Wenxuan Yu 
46 China (Guest) Student #5 CNG-S-5 Chenxing Dong 
47 Czech Republic Team Leader #1 CZ-T-1 Jan Kozusko 
48 Czech Republic Student #1 CZ-S-1 Stanislav Fort 
49 Greece Team Leader #1 GR-T-1 Loukas Zachilas 
50 Greece Team Leader #2 GR-T-2 John Seiradakis 
51 Greece Observer #1 GR-O-1 Maria Kontaxi 
52 Greece Student #1 GR-S-1 Orfefs Voutyras 
53 Greece Student #2 GR-S-2 Georgios Lioutas 
54 Greece Student #3 GR-S-3 Nikolaos Flemotomos 
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55 Greece Student #4 GR-S-4 Despoina Pazouli 
56 Greece Student #5 GR-S-5 Stefanos Tyros 
57 India Team Leader #1 IN-T-1 Aniket Sule 
58 India Team Leader #2 IN-T-2 Pradip Dasgupta 
59 India Observer #1 IN-O-1 H. C. Pradhan 
60 India Student #1 IN-S-1 Aniruddha Bapat 
61 India Student #2 IN-S-2 Chirag Modi 
62 India Student #3 IN-S-3 Kottur Satwik 
63 India Student #4 IN-S-4 Nitesh Kumar Singh 
64 India Student #5 IN-S-5 Shantanu Agarwal 
65 Indonesia Team Leader #1 IO-T-1 Suryadi Siregar 
66 Indonesia Team Leader #2 IO-T-2 Ikbal Arifyanto 
67 Indonesia Observer #1 IO-O-1 Hari Sugiharto 
68 Indonesia Student #1 IO-S-1 Raymond Djajalaksana 
69 Indonesia Student #2 IO-S-2 Anas Maulidi Utama 
70 Indonesia Student #3 IO-S-3 Widya Ageng Setya Tutuko 
71 Indonesia Student #4 IO-S-4 Hans Triar Sutanto 
72 Indonesia Student #5 IO-S-5 Raditya Cahya 
73 Iran Team Leader #1 IR-T-1 Leila Ramezan 
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74 Iran 
Team Leader #2 IR-T-2 Seyed Mohammad Sadegh 

Movahed 
75 Iran Observer #1 IR-O-1 Seyedamir Sadatmoosavi 
76 Iran Student #1 IR-S-1 Behrad Toghi 
77 Iran Student #2 IR-S-2 Ali Izadi Rad 
78 Iran Student #3 IR-S-3 Amir Reza Sedaghat 
79 Iran Student #4 IR-S-4 Ehsan Ebrahmian Arehjan 
80 Iran Student #5 IR-S-5 Mohammad Sadegh Riazi 
81 Iran (Guest) Team Leader #1 IRG-T-1 Kazem Kookaram 
82 Iran (Guest) Student #1 IRG-S-1 Seyed Fowad Motahari 
83 Iran (Guest) Student #2 IRG-S-2 Asma Karimi 
84 Iran (Guest) Student #3 IRG-S-3 Kamyar Aziz Zade Neshele 
85 Iran (Guest) Student #4 IRG-S-4 Nabil Ettehadi 
86 Iran (Guest) Student #5 IRG-S-5 Sina Fazel 
87 Kazakhstan Team Leader #1 KA-T-1 Baranovskaya Svetlana 
88 Kazakhstan Team Leader #2 KA-T-2 Filippov Roman 
89 Kazakhstan Observer #1 KA-O-1 Aigul Abzhaliyeva 
90 Kazakhstan Student #1 KA-S-1 Tursyn Yerbatyr 
91 Kazakhstan Student #2 KA-S-2 Maukenov Bexultan  
92 Kazakhstan Student #3 KA-S-3 Sagyndyk Ernur  
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93 Kazakhstan Student #4 KA-S-4 Abdulla Bekzat 
94 Kazakhstan Student #5 KA-S-5 Sultangazin Adil  
95 Korean Team Leader #1 KO-T-1 Sang Gak Lee 
96 Korean Team Leader #2 KO-T-2 Inwoo Han 
97 Korean Observer #1 KO-O-1 In Sung Yim 
98 Korean Student #1 KO-S-1 Hyungyu Kong 
99 Korean Student #2 KO-S-2 Seo Jin Kim 
100 Korean Student #3 KO-S-3 Yunseo Jang 
101 Korean Student #4 KO-S-4 Seongbeom Heo 
102 Lithuania Team Leader #1 LI-T-1 Jokubas Sudzius 
103 Lithuania Team Leader #2 LI-T-2 Audrius Bridzius 
104 Lithuania Student #1 LI-S-1 Dainius Kilda 
105 Lithuania Student #2 LI-S-2 Povilas Milgevicius 
106 Lithuania Student #3 LI-S-3 Rimas Trumpa 
107 Lithuania Student #4 LI-S-4 Motiejus Valiunas 
108 Lithuania Student #5 LI-S-5 Arturas Zukovskij 
109 Philippine Team Leader #1 PH-T-1 Armando Cruz Lee 
110 Philippine Team Leader #2 PH-T-2 Erick Johnh. Marmol 
111 Philippine Student #1 PH-S-1 Kenneth Anthony Roquid 
112 Philippine Student #2 PH-S-2 Christopher Jan Landicho 
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113 Philippine Student #3 PH-S-3 Gerico Arquiza Sy 
114 Philippine Student #4 PH-S-4 John Romel R. Flora 
115 Philippine Student #5 PH-S-5 Rigel Revillo Gomez 
116 Poland Team Leader #1 PO-T-1 Grzegorz Stachowski 
117 Poland Team Leader #2 PO-T-2 Waldemar Ogłoza 
118 Poland Student #1 PO-S-1 Damian Puchalski 
119 Poland Student #2 PO-S-2 Przemysław Mróz 
120 Poland Student #3 PO-S-3 Jakub Bartas 
121 Poland Student #4 PO-S-4 Maksymilian Sokołowski 
122 Poland Student #5 PO-S-5 Jakub Pająk 
123 Romania Team Leader #1 RO-T-1 Trocaru Sorin 
124 Romania Team Leader #2 RO-T-2 CRĂCIUN PETRU 
125 Romania Student #1 RO-S-1 Constantin Ana Maria 

126 Romania Student #2 RO-S-2 Pop Ana Roxana 
127 Romania Student #3 RO-S-3 MĂRGĂRINT VLAD DUMITRU 

128 Romania Student #4 RO-S-4 Oprescu Antonia Miruna 

129 Romania Student #5 RO-S-5 Kruk Sandor Iozset 
130 Russia Team Leader #1 RU-T-1 Eskin Boris 
131 Russia Team Leader #2 RU-T-2 Valery Nagnibeda 
132 Russia Student #1 RU-S-1 Krivoshein Sergey 
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133 Russia Student #2 RU-S-2 Borukha Maria 
134 Russia Student #3 RU-S-3 Popkov Aleksandr 
135 Russia Student #4 RU-S-4 Apetyan Arina 
136 Serbia Team Leader #1 SE-T-1 Slobodan Ninkovic 
137 Serbia Team Leader #2 SE-T-2 Sonja Vidojevic 
138 Serbia Student #1 SE-S-1 Aleksandar Vasiljkovic 
139 Serbia Student #2 SE-S-2 Stefan Andjelkovic 
140 Serbia Student #3 SE-S-3 Filip Zivanovic  
141 Serbia Student #4 SE-S-4 Ognjen Markovic 
142 Serbia Student #5 SE-S-5 Milena Milosevic 
143 Slovakia Team Leader #1 SL-T-1 Ladislav Hric 
144 Slovakia Team Leader #2 SL-T-2 Mária Bartolomejová 
145 Slovakia Observer #1 SL-O-1 Marián Vidovenec 
146 Slovakia Observer #2 SL-O-2 Zdenka Baxova 
147 Slovakia Student #1 SL-S-1 Miroslav Jagelka 

148 Slovakia Student #2 SL-S-2 Peter Kosec 

149 Slovakia Student #3 SL-S-3 Jakub Dolinský 

150 Sri Lanka Team Leader #1 SR-T-1 Kalu Pathirennahelage 
Sarath Chandana Jayaratne  

151 Sri Lanka Team Leader #2 SR-T-2 Ranawaka Arachchige 
Sujith Saraj Gunasekera  
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152 Sri Lanka 
Student #1 SR-S-1 Godagama Rajapakshage 

Danula Sochiruwan 
Godagama 

153 Sri Lanka Student #2 SR-S-2 Bannack Gedara Eranga 
Thilina Jayashantha 

154 Sri Lanka Student #3 SR-S-3 Dunumahage Sankha 
Lakshan Karunasekara 

155 Sri Lanka 
Student #4 SR-S-4 Hitihami Mudiyanselage 

Minura Sachinthana Dinith 
Kumara 

156 Sri Lanka Student #5 SR-S-5 Dhanasingham Birendra 
Kasun 

157 Thailand Team Leader #1 TH-T-1 Kulapant Pimsamarn 
158 Thailand Team Leader #2 TH-T-2 Sujint Wangsuya 
159 Thailand Observer #1 TH-O-1 Apiradee Wiroljana 
160 Thailand Student #1 TH-S-1 Patchara Wongsutthikoson 
161 Thailand Student #2 TH-S-2 Ekapob Kulchoakrungsun 
162 Thailand Student #3 TH-S-3 Yossathorn Tawabutr 
163 Thailand Student #4 TH-S-4 Krittanon Sirorattanakul 
164 Thailand Student #5 TH-S-5 Noppadol Punsuebsay 
165 Ukraine Team Leader #1 UK-T-1 Sulima Yevgen 
166 Ukraine Team Leader #2 UK-T-2 Reshetnyk Volodymyr 
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167 Ukraine Observer #1 UK-O-1 Mykhailyk Kateryna 
168 Ukraine Student #1 UK-S-1 Dmytriyev Anton 
169 Ukraine Student #2 UK-S-2 Gorlatenko Oleg 
170 Ukraine Student #3 UK-S-3 Kandymov Emirali 
171 Ukraine Student #4 UK-S-4 Vasylenko Volodymyr 
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Programs 
Timetable : Program in brief for 4th IOAA 
 Major events for students Major events for leaders/observers/LOC 
Sept. 12 Day of arrival 
Sept. 13 Opening ceremony 
Sept. 14 Visit to astronomy observatories Theoretical problems review/translation 
Sept. 15 Theoretical competition Data analysis review/translation 

Observational problems review 
Team competition review 

Sept. 16 Practical competition Observational/team competition translation 
Observational competition(I) 

Sept. 17 Observational competition(II) IBM/Excursion to Great Wall 
Sept. 18 Possible observational 

competition (III) at the 
planetarium 

Moderation 

Shopping 
Sept. 19 Excursion Moderation/excursion 
Sept. 20 Closing ceremony 
Sept. 21 Day of departure 
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Timetable : Detailed arrangement 

Sept. 12 For all participants 

All day Airport pickup, Registration 

      -9:00 breakfast 

12:00-13:00 lunch 

18:00-19:00 Welcome Dinner 

19:15-20:00 Informal Meeting of all team leaders/observers 
 
Sept. 13 For students 

     -8:30 Breakfast 

9:00-10:30 Opening ceremony at Beijing Planetarium 

10:30-11:00 Group photo 

11:15-12:15 Lunch 

12:30-15:00 Travel to the mountain villa in Miyun County 

14:00-17:00 Sports activities 

17:30-19:30 Dinner/team introduction 
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Sept. 13 For Team leaders/Observers 

     -8:30 Breakfast 

9:00-10:30 Opening ceremony 

10:30-11:00 Group photo 

11:15-12:15 Lunch 

14:30-15:00 Presentation by Greek team leader 

15:00-17:30 IBM-1: General discussion on rules and statutes 

18:00-19:00 Dinner 

19:00-22:00 IBM-2: Discussion of theoretical problems 
 
Sept. 14 For students 

7:00-7:45 Breakfast 

8;00-17:00 Visit to Observatories at Xinglong and Huairou, with lunch between visits 

17:30-18:30 Dinner 

Sept. 14 For Team leaders/Observers 

    -9:00 Breakfast 

9:00-13:00 IBM-3: discussion on theoretical problems 

13:00-14:00 Lunch 
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14:30-17:30 Translation of theoretical problems 

18:00-19:00 Dinner 

19:15- Production/delivery of theoretical papers by LOC 

 
Sept. 15 For students 

7:00-7:45 Breakfast 

8:00-13:00 Theoretical competition 

13:00-14:00 Lunch 

15:00-17:30 Climbing the Great Wall 

18:00-19:00 Dinner 

Sept. 15 For Team leaders/Observers 

-9:00 Breakfast 

9:00-13:00 IBM-4: discussion on data analysis problems 

13:00-14:00 Lunch 

14:00-17:30 Translation of data analysis problems 

18:00-19:00 Dinner 

19:15-22:00 IBM-5: discussion of observational and team competition problems 

Production/delivery of data analysis papers (LOC) 
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Sept. 16 For students 

7:00-7:45 Breakfast 

8:00-12:00 Data analysis competition 

12:15-13:15 Lunch 

14:30-16:30 Preparation for observation 

16:30-17:30 Sports activities 

18:00-19:00 Dinner 

20:00-24:00 Observational Competition/or team competition 

Sept. 16 For Team leaders/Observers 

    -9:00 Breakfast 

9:00-13:00 Translation of observational + team competition problems 

13:00-14:00 Lunch 

14:00- Free time 

Production/delivery of observation/team competition papers (LOC) 

18:00-19:00 Dinner 
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Sept. 17 For students 

7:00-7:45 Breakfast 

8:00-17:00 
Excursion in Miyun, activities with local students. With lunch between 
activities.  

18:00-19:00 Dinner 

20:00-24:00 
Observational Competition (2nd try)/or team competition/with backup activity 
to be decided 

Sept. 17 For Team leaders/Observers 

    -9:00 Breakfast 

9:00-13:00 IBM-6:  the next two hosts of IOAA, logo and other issues 

13:00-14:00 Lunch 

14:00- Free time with optional visit to Great Wall 

Dinner 

 

Sept. 18 For students 

7:00-7:45 Breakfast 

8:00-10:00 Travel to Beijing Planetarium 

10:30-12:30 Observation(3rd try)/Activity at Beijing Planetarium 
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12:30-13:30 Lunch 

13:45-17:00 Shopping 

17:30-18:30 Dinner 

19:00-21:00 Travel back to the mountain villa in Miyun 

Sept. 18 For Team leaders/Observers 

   -9:00 Breakfast 

9:00-13:30 Moderation I 

13:30-14:30 Lunch 

14:30-17:30 Moderation II 

18:00-19:00 Dinner 

19:30-22:00 IBM-7: Final medal distribution 
 

Sept. 19 For All participants 

For whole day Visit to the Forbidden City/Ancient observatory/Beihai Park 

Breakfast 

Lunch 

Banquet 



 

 

 Proceedings of 4th IOAA 

23

Sept. 20 For All participants 

7:00-7:45 Breakfast 

9:00-11:15 Lecture by NAOC astronomers at Miyun Children’s Palace 

Lunch 

14:30-16:30 Closing ceremony 

Farewell Dinner 

Sept. 21 For All participants 

Team departure all day 

Breakfast 

Lunch 

Dinner 
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 Practical Competition: Data Analysis 

 Observational Competition 
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 Samples of Problems in Different Languages 
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The 4th IOAA 
Theoretical Competition 

 
 
 



 

 

26 

Proceedings of 4th IOAA

Please read these instructions carefully: 

1. Each student will receive problem sheets in English and/or in his/her native language. 
2. The time available for answering theoretical problems is 5 hours. You will have 15 

short problems (Theoretical Part 1, Problem 1 to 15), and 2 long problems (Theoretical 
Part 2, Problem 16 and 17). 

3. Use only the pen that has been provided on your desk. 
4. Begin answering each problem on a new page of the notebook. Write down the 

number of the problem at the beginning. 
5. Write down your "country name" and your "student code" on the cover of the 

notebook.  
6. The final answer in each question or part of it must be accompanied by units and the 

correct number of significant digits (use SI or appropriate units). At most 20% of the 
marks assigned for that part will be deducted for a correct answer without units 
and/or with incorrect significant digits. 

7. At the end of the exam put all papers and the notebook inside the envelope and leave 
everything on your desk. 

8.Please write down logically step by step with intermediate equations/calculations to 
get the final solution. 
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Short Problem 

Note: 10 points for each problem 

 
1) In a binary system, the apparent magnitude of the primary star is 1.0 and that of the secondary star is 
2.0. Find the maximum combined magnitude of this system. 
Solution: 
Let F1, F2, and F0 be the flux of the first, the second and the binary system, respectively. 

)/lg(5.2)21(
)/lg(5.2

21

21

FF
FFm

−=−
−=Δ

                                           5 

So, 4.05.2/1
21 1010/ ==FF  

)101( 4.0
1210

−+=+= FFFF                                         3 

The magnitude of the binary m is: 

mFFFFm 36.0)/)398.01(lg(5.2)/lg(5.21 1110 −=+−=−=−             2 

So, mm 64.0=  
 
 
2) If the escape velocity from a solar mass object’s surface exceeds the speed of light, what would be its 
radius ? 
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Solution: 

c
R

GM

object

object >
2

                                                               4 

2

2
c

GM
R object

object <                                                              2                        

28

3011

)109979.2(
109891.1106726.62

×
××××<

−

objectR  

mR 6.2953<                                                                  4 
3) The observed redshift of a QSO is 20.0=z , estimate its distance. The Hubble constant is 72 km s-1 
Mpc-1. 
Solution: 
Recession velocity of the QSO is 

18.0
1)1(
1)1(

2

2

=
++
−+=

z
z

c
v

                                                        4 

According to the Hubble’s law, 

DHv 0=                                                                      2 

The distance of the QSO is 

MpccHvD 75072/18.0/ 0 === ,                                             4 
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Remarks： if the student calculate the distance using cosmological formula and arrive at the answer 

MpcD 735= ,assuming 0.10 =Ω  will get the full mark. 

 
 
4) A binary system is 10 pc away, the largest angular separation between the components is 7.0", the 
smallest is 1.0". Assume that the orbital period is 100 years, and that the orbital plane is perpendicular 
to the line of sight. If the semi-major axis of the orbit of one component corresponds to 3.0", that is 
a1=3.0", estimate the mass of each component of the binary system, in terms of solar mass.  
Solution: 
The semi-major axis is 

AUa 4010)17(2/1 =×+×=                                                    2 

From Kepler’s 3rd law, 

sunM
p
aMM 4.6

)100(
)40(

2

3

2

3

21 ===+                                               4 

since "1,"3 21 == aa ,then 

1

2

2

1

a
a

m
m =                                                                      2 

sunsun MmMm 8.4,6.1 21 ==                                                       2 

5) If 0.8% of the initial total solar mass could be transformed into energy during the whole life of the 
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Sun, estimate the maximum possible life time for the Sun. Assume that the solar luminosity remains 
constant. 
Solution: 
The total mass of the Sun is 

kgm 301099.1 ×≈                                                                

0.8% mass transform into energy: 

JmcE 4528302 104.1)103(102008.0 ×=××××≈=                                       5 

Luminosity of the Sun is 

WLsun
261096.3 ×=                                                           

Sun’s life would at most be: 

yearssLEt sun
1118 10106.3/ ≈×==                                              5 

6) A spacecraft landed on the surface of a spherical asteroid with negligible rotation, whose diameter is 
2.2 km, and its average density is 2.2g/cm3. Can the astronaut complete a circle along the equator of 
the asteroid on foot within 2.2 hours? Write your answer "YES" or "NO" on the answer sheet and 
explain why with formulae and numbers.  
Solution: 
The mass of the asteroid is 

kgrm 133
1 1023.1

3
4 ×== ρπ                                                     2 
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Since 12 mm << , 2m can be omitted, 

Then sm
r

Gmv /864.01 ==                                                  3 

It is the first cosmological velocity of the asteroid. 
If the velocity of the astronaut is greater then v, he will escape from the asteroid. 

The astronaut must be at 2v if he wants to complete a circle along the equator of the asteroid on foot 

within 2.2 hours, and  

sm
s

mv /873.0
36002.2

)2/2200(2
2 =

×
×= π

                                           3 

Obviously vv >2  

So the answer should be “NO”.                                                  2 
7) We are interested in finding habitable exoplanets. One way to achieve this is through the dimming 
of the star, when the exoplanet transits across the stellar disk and blocks a fraction of the light. 
Estimate the maximum luminosity ratio change for an Earth-like planet orbiting a star similar to the 
Sun. 
Solution： 

The flux change is proportional to the ratio of their surface areas, i.e., 

2)/(/ sunesune RRFF =                                                        5 
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452 10104.8)/( −− ≈×=sune RR                                                 5 

Obviously this difference is extremely small. 
 
8) The Galactic Center is believed to contain a super-massive black hole with a mass M=4 ×106 M . The 
astronomy community is trying to resolve its event horizon, which is a challenging task. For a 
non-rotating black hole, this is the Schwarzschild radius, Rs = 3(M/M ) km. Assume that we have an 
Earth-sized telescope (using Very Long Baseline Interferometry). What wavelengths should we adopt 
in order to resolve the event horizon of the black hole? The Sun is located at 8.5 kpc from the Galactic 
Center. 
Solution: 

Observationally, the diameter of the Galactic black hole at the distance of kpcL 5.8= has the 

angular size, 

LRsBH /2=θ                                                               2 

On the other hand, an Earth-sized telescope ( eRD 2= ) has the resolution, 

)2/(22.1 etel Rλθ =                                                           2 

 In order to resolve the black hole at Galactic center, we need to have telBH θθ ≥ ,which marginally we 

consider telBH θθ =  

This leads to, 
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      )22.1/(4 LRR se=λ                                                       4 

Taking the values, we have  
       mm9.0≈λ                                                            2 
This means that we need to observe at least at near sub-mm frequencies, which is in radio or 
far-infrared band. 
 
9) A star has a measured I-band magnitude of 22.0. How many photons per second are detected from 
this star by the Gemini Telescope(8m diameter)? Assume that the overall quantum efficiency is 40% 
and the filter passband is flat. 
  

I
Filter

         
2

0

1000.8

)(

×

nmλ
          

0.24
)(nmλΔ

       
12

12

1030.8

)(
−

−−

×

nmWmFVEGA  

Solution: 
The definition of the magnitude is: 

constFm II +−= lg5.2                                                         

Where IF is the flux received from the source. Using the data above, we can obtain the constant: 

7.27
)1083.0lg(5.20.0 11

−=
+×−=

const
const

                                              Thus, 
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12205.2
7.27

103.110

7.27lg5.2

−−−−
+

×==

−−=

nmWmF

Fm
Im

I

II
                                           4 

For our star, at an effective wavelength nm8000 =λ   

using this flux, the number of photons detected per unit wavelength per unit area is the flux divided 
by the energy of a photon with the effective wavelength: 

1212

0

20

103.5
/
103.1 −−−−

−

×=×= nmmphotonss
hc

NI λ
                                  3 

Thus the total number of photons detected from the star per second by the 8m Gemini telescope over 
the I band is  

sphotonssphotons
N

NBandwidthQEareacollectingteltotalN

I

II

/30/26
244.0)4(

).()(
2

≈=
××××=

×××=

π                            3 

10) Assuming that the G-type main-sequence stars (such as the Sun) in the disc of the Milky Way obey 
a vertical exponential density profile with a scale height of 300pc, by what factor does the density of 
these stars change at 0.5 and 1.5kpc from the mid-plane relative to the density in the mid-plane? 
Solution: 

Since pchz 300= , we can substitute this into the vertical(exponential)disc equation: 

00 189.0)300/500exp()5.0( npcpcnkpcn ≈−=                                  5 
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In other words, the density of G-type MS stars at 0.5kpc above the plane is just under 19% of its 
mid-plane value. 

For kpcz 5.1= ,this works out as 007.0 .                                          5 

 
11) Mars arrived at its great opposition at UT mh5617  Aug.28, 2003. The next great opposition of Mars 
will be in 2018, estimate the date of that opposition. The semi-major axis of the orbit of Mars is 1.524 
AU. 
Solution: 

yearsT
R
RT E

E

M
M 881.13

3

==                                                     2 

MEs TTT
111 −=              

days
TT
TTT

EM

ME
s 8.77925.365

881.0
881.1

)(
=×=

−
×=                                     3                        

That means there is an opposite of the Mars about every 780 days. 
If the next great opposite will be in 2018, then 

days5479436515 =+×              

026.78.779/5479 =                                                         
It means that there will have been 7 opposites before Aug.28, 2018,                       3 
So the date for the great opposite should be 
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days4.208.77975479 =×− , i.e. 

20.4days before Aug.28,2018,                                                    2 
It is on Aug .7, 2018. 
12) The difference in brightness between two main sequence stars in an open cluster is 2 magnitudes. 
Their effective temperatures are 6000K and 5000K respectively. Estimate the ratio of their radii. 

Solution: 

4
max

2
11 4 TRL σπ=                                                                3 

4
min

2
22 4 TRL σπ=  

)/lg(10)/lg(5)/lg(5.2 maxminmaxminmaxmin TTRRLLm −−=−=Δ                       3 

24.0)/lg(22.0)/lg( maxminmaxmin −=−Δ−= TTmRR                                 2 

So, 

57.0/ maxmin =RR                                                              2 

13) Estimate the effective temperature of the photosphere of the Sun using the naked eye colour of the 
Sun.  
Solution: 
The Wien law is 

)(29.0
max cm

T
=λ                                                              5 
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So the temperature is 

KT 53005272
10550

29.0
9 ≈=

×
= −                                                 5 

Or 

 KT 5800
10500

29.0
9 =

×
= −        

Note:5200~6000K all full mark 
14) An observer observed a transit of Venus near the North Pole of the Earth. The transit path of Venus 
is shown in the picture below. A, B, C, D are all on the path of transit and marking the center of the 
Venus disk. At A and B, the center of Venus is superposed on the limb of the Sun disk; C corresponds 
to the first contact while D to the fourth contact, o90=∠AOB , MN is parallel to AB. The first contact 
occured at 9:00 UT. Calculate the time of the fourth contact.  

AUadaysTdaysT venusearthvenus 723.0,25.365,70.224 === , ⊕= rrvenus 949.0  

 
Solution: 
Since the observer is at the pole, the affect of the earth’s rotation on the transit could be neglected. 

then the Sun’s angle at the earth extends as  '0.32)
1
2arcsin(0 ≈=
AU
rsunθ ; 

the angular velocity of the Venus around the Sun, respected to the earth is 1ω ， 
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)/('1029.422 4
1 s

TT earthvenus
earthvenus

−×≈−=−= ππωωω                                2 

For the observer on earth, Venus moved θ during the whole transit ， 
Let OE be perpendicular to AB, 
OA=16＇∠AOB=90°, MN∥AB， 

So '3.11=OE ，
22

'
sunvenus rdOC +

′
= ， venusd ′ is the angular size of Venus seen from Earth. 

                   3 
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1
1723.01
6378949.02 ′≈

×−
××=′

AU
dvenus

）（
，          

'0.245.16 ≈′≈ CDOC ， ， 

0.1222 ′≈−= OEOCCE  

0.242 ′== CECD  
 So, =θ '0.24=∠CFD ，                                                  3 
As shown on the picture,  
 

COD∠=′θ  is the additional angle that Venus covered during the transit, 

)723.01(
723.0

2

2
−

=′θ

θ

tg

tg
， ;519.9,21

2
′=′′= θθ tgtg                               3 

ε
ω
θ cos

/1029.4

519.9
41

×′×

′
=

′
=

− s
ttransit , that is smh 36565 ， 

So the transit will finish at about mh5714 .                                     2 
 
 
 
15)  On average, the visual diameter of the Moon is slightly less than that of the Sun, so the frequency 
of annular solar eclipses is slightly higher than total solar eclipses. For an observer on the Earth, the 
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longest total solar eclipse duration is about 7.5 minutes, and the longest annular eclipse duration is 
about 12.5 minutes. Here, the longest duration is the time interval from the second contact to the third 
contact. Suppose we count the occurrences of both types of solar eclipses for a very long time, estimate 
the ratio of the occurrences of annular solar eclipses and total solar eclipses. Assume the orbit of the 
Earth to be circular and the eccentricity of the Moon's orbit is 0.0549. Count all hybrid eclipses as 
annular eclipses. 
 
Solution 
    the semi-major axis of Moon's orbit is a; its eccentricity is e; T is the revolution period; apparent 
radius of the Moon is r; the distance between Earth and Moon is d; the angular radius of the Sun is R。 

When the Moon is at perigee, the total eclipse will be longest. 
ω1=v1/d1, t1=2（r1-R)/ω1    

Here, ωis the angular velocity of the moon, and v is its linear velocity; t2 is the during time of total 
solar eclipse; r1 is the angular radius of the Moon when it's at perigee. 

When the Moon is at apogee, the annular eclipse will be longest. 
ω2=v2/d2, t2=2(R-r2)/ω2  

Since v2/v1=d1/d2=(1-e)/(1+e),we get: 

2

1

2

1

2

1
1

⎟
⎠
⎞

⎜
⎝
⎛

−
+×

−
−=

e
e

Rr
rR

t
t

        (1)                                                3  

Moon orbits the Earth in a ellipse. Its apparent size r varies with time. When r>R, if there occurred 
an center eclipse, it must be total solar eclipse. Otherwise when r<=R, the center eclipse must be 
annular. 

We need to know that, in a whole moon period, what's the time fraction of r>R and r<=R. r 1/d. ∝
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But it's not possible to get d by solving the Kepler's equation. Since e is a small value, it would be 
reasonable to assume that d changes linearly with t. So, r also changes linearly with t. Let the moment 
when the Moon is at perigee be the starting time (t=0), in half a period, we get: 

2/0,)(2 21
22 Ttt

T
rrrktrr <≤⋅−+=+=  

Here, k＝2(r1-r2)/T=constant. 
When r=R, we get a critical t :  

T
rr
rR

k
rRtR ⋅

−
−=−=

)(2
)(

21

22        (2)                                            2  

During a Moon period, if ),( RR tTtt −∈ , then r>R，and the central eclipses occurred are total 
solar eclipses. The time interval from tR to T -tR is ΔtT=T-2tR. If ],[&],0[ TtTttt RR −∈∈ , then r≤R, 

and the central eclipses occurred are annular eclipses. The time interval is ΔtA=2tR.              
4  

The probability of occurring central eclipse at any t is the same. Thus the counts ratio of annular 
eclipse and total eclipse is: 

3
4

1
1

2
2 2

1

2

1

2 ≈⎟
⎠
⎞

⎜
⎝
⎛

−
+=

−
−=

−
=

Δ
Δ=

e
e
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Long Problem 
     

Note: 30 points for each problem 
 
16) A spacecraft is launched from the Earth and it is quickly accelerated to its maximum velocity in the 
direction of the heliocentric orbit of the Earth, such that its orbit is a parabola with the Sun at its focus 
point, and grazes the Earth orbit. Take the orbit of the Earth and Mars as circles on the same plane, 
with radius of rE=1AU and rM=1.5AU, respectively. Make the following approximation: during most of 
the flight only the gravity from the Sun needs to be considered. 
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Figure 1:  

The trajectory of the spacecraft (not in scale). The inner circle is the orbit of the Earth, the outer circle is the 
orbit of Mars. 
 
Questions: 
(a) What is the angle ψ  between the path of the spacecraft and the orbit of the Mars (see Fig. 1) as it crosses 
the orbit of the Mars, without considering the gravity effect of the Mars? 
(b) Suppose the Mars happens to be very close to the crossing point at the time of the crossing, from the point 
of view of an observer on Mars, what is the approaching velocity and direction of approach (with respect to 
the Sun) of the spacecraft before it is significantly affected by the gravity of the Mars? 
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Solution: (1) 10 points; (2) 20 points 
(1) The orbit of the spacecraft is a parabola, this suggests that the (specific) energy with respect to the Sun is 
initially 

0)(2/1 2
max =+= ErUvε                                               2 

and 

Esun rkUv /22max ==  

The angular momentum is 

EsunE rkvrl 2max ==                                                   2 

When the spacecraft cross the orbit of the Mars at 1.5 AU, its total velocity is 

max3
222 vrkUv Msun ===                                            

This velocity can be decomposed into rv and θv , using angular momentum decomposition, 

maxvrlvr EM ==θ                                                       2 

So, 
2 

Thus the angle is given by 

maxmax 3
2 vv

r
rv
M

E ==θ
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3
2cos ===

M

E

r
r

v
vθψ  

or 

o26.35=ψ                                                            2 

Note: students can arrived at the final answer with conservation of angular momentum and energy, full mark. 
 
(2) The Mars would be moving on the circular orbit with a velocity 

skmv
r
kv E

M

sun
M /32.24

3
2 ==≡                                         3 

from the point of view of an observer on Mars, the approaching spacecraft has a velocity of 

Mrel vvv −=                                              2 

Now 
∧∧

+= θψ θvrvv sin                                                     2                              

with 

3
1cos1sin 2 =−= ψψ  

So 
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                                 8 

The angle between the approaching spacecraft and Sun seen from Mars is: 

o72.10

1894.0
8165.0
1547.0tan

=

==

θ

θ
                                            3 

The approaching velocity is thus 

skm
r
kv

M

sun
rel /21.20)1

3
2(

3
2 2 =−+=                                2 

 
17) The planet Taris is the home of the Korribian civilization. The Korribian species is a highly 
intelligent alien life form. They speak Korribianese language. The Korribianese-English dictionary is 
shown in Table 1; read it carefully! Korriban astronomers have been studying the heavens for 
thousands of years. Their knowledge can be summarized as follows: 

 ★ Taris orbits its host star Sola in a circular orbit, at a distance of 1 Tarislength. 
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 ★ Taris orbits Sola in 1 Tarisyear. 
 ★ The inclination of Taris’s equator to its orbital plane is 3°. 
 ★ There are exactly 10 Tarisdays in 1 Tarisyear. 
 ★ Taris has two moons, named Endor and Extor. Both have circular orbits. 
 ★ The sidereal orbital period of Endor (around Taris) is exactly 0.2 Tarisdays. 
 ★ The sidereal orbital period of Extor (around Taris) is exactly 1.6 Tarisdays. 
 ★ The distance between Taris and Endor is 1 Endorlength. 
 ★ Corulus, another planet, also orbits Sola in a circular orbit. Corulus has one moon. 
 ★ The distance between Sola and Corulus is 9 Tarislengths. 

★ The tarisyear begins when Solaptic longitude of the Sola is zero. 
 
 
 
Korribianese English Translation 
Corulus A planet orbiting Sola 
Endor (i) Goddess of the night; (ii) a moon of Taris 
Endorlength The distance between Taris and Endor 
Extor (i) God of peace; (ii) a moon of Taris 
Sola (i) God of life; (ii) the star which Taris and Corulus orbit 
Solaptic Apparent path of Sola and Corulus as viewed from Taris 
Taris A planet orbiting the star Sola, home of the Korribians 
Tarisday The time between successive midnights on the planet Taris 
Tarislength The distance between Sola and Taris 
Tarisyear Time taken by Taris to make one revolution around Sola 
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Table 1: Korribianese-English dictionary 
 
Questions: 
(a) Draw the Sola-system, and indicate all planets and moons. 
(b) How often does Taris rotate around its axis during one Tarisyear? 
(c) What is the distance between Taris and Extor, in Endorlengths? 
(d) What is the orbital period of Corulus, in Tarisyears? 
(e) What is the distance between Taris and Corulus when Corulus is in opposition? 
(f) If at the beginning of a particular tarisyear, Corulus and taris were in opposition, what would be 
Solaptic longitude (as observed from Taris) of Corulus n tarisdays from the start of that year? 
(g) What would be the area of the triangle formed by Sola, Taris and Corulus exactly one tarisday 
after the opposition? 
 
(a) 5 points 
(b) 5 points 
(c) 3 points 
(d) 2 points 
(e) 5 points 
(f) 5 points 
(g) 5 points 
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Thee area is about 3(tarrislength)2 
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Please read these instructions carefully: 

1. You should use the ruler and calculator provided by LOC.  

2. The time available for answering data analysis problems is 4 hours. You will have 2 

problems. 

3. Use only the pen that has been provided on your desk. 

4. Begin answering each problem on a new page of the notebook. Write down the 

number of the problem at the beginning. 

5. Write down your "country name" and your "student code" on the cover of the 

notebook.  

6. At the end of the exam put all paper and the notebook inside the envelope and leave 

everything on your desk. 

7. Write down logically step by step with intermediate equations/calculations to get the 

final solution. 

 

 

 



 

 

 Proceedings of 4th IOAA 

55

Problem I  CCD image (35 points) 
 
Information: 
Picture 1 presents a negative image of sky taken by a CCD camera attached to a telescope whose parameters 
are presented in the accompanying table (which is part of the FITS datafile header).  
Picture 2 consists of two images: one is an enlarged view of  part of Picture 1 and the second is an enlarged 
image of the same part of the sky taken some time earlier. 
Picture 3 presents a sky map which includes the region shown in the CCD images. 
 
The stars in the images are far away and should ideally be seen as point sources. However, diffraction on the 
telescope aperture and the effects of atmospheric turbulence (known as 'seeing') blur the light from the stars.  
The brighter the star, the more of the spread-out light is visible above the level of the background sky. 
 
Questions:  
 

1. Identify any 5 bright stars (mark them by Roman numerals) from the image and mark them on 
both the image and map. 

2. Mark the field of view of the camera on the map.  
3. Use this information to obtain the physical dimensions of the CCD chip in mm. 
4. Estimate the size of the blurring effect in arcseconds by examining the image of the star in 

Picture 2. (Note that due to changes in contrast necessary for printing, the diameter of the image 
appears to be about 3.5 times the full width at half maximum (FWHM) of the profile of the star.) 

5. Compare the result with theoretical size of the diffraction disc of the telescope. 
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6. Seeing of 1 arcsecond is often considered to indicate good conditions. Calculate the size of the 
star image in pixels if the atmospheric seeing was 1 arcsecond and compare it with the result 
from question 4. 

7. Two objects observed moving relative to the background stars have been marked on Picture 1. 
The motion of one (“Object 1”) was fast enough that it left a clear trail on the image. The 
motion of the other (“Object 2”) is more easily seen on the enlarged image (Picture 2A) and 
another image taken some time later (Picture 2B). 

Using the results of the first section, determine the angular velocity on the sky of both objects. 
Choose which of the statements in the list below are correct, assuming that the objects  
are moving on circular orbits. (Points will be given for each correct answer marked  
and deducted for each incorrect answer marked.)The probable causes of the different  
angular velocities are: 

   a) different masses of the objects,     
   b) different distances of the objects from Earth,  
   c) different orbital velocities of the objects,     
   d) different projections of the objects’ velocities, 
   e) Object 1 orbits the Earth while Object 2 orbits the Sun.  
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Data: 
For Picture 1, the data are,  
BITPIX  =                   16  / Number of bits per pixel                       
NAXIS   =                    2  / Number of axes                                 
NAXIS1  =                 1024  / Width of image  (in pixels)                              
NAXIS2  =                 1024  / Height of image (in pixels)                              
DATE-OBS= '2010-09-07  05:00:40.4' / Middle of exposure                          
TIMESYS = 'UT'                      / Time Scale                                     
EXPTIME =               300.00      / Exposure time (seconds)                        
OBJCTRA = '22 29 20.031'           / RA of center of the image                      
OBJCTDEC= '+07 20 00.793'       / DEC of center of the image                     
FOCALLEN= '3.180m'            / Focal length of the telescope                             
TELESCOP= '0.61m '  / Telescope aperture    
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Pictture 1 for Problem
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Picture 2 for Problem I: 

A: The same area observed some time earlier. For this image the data are : 

  DATE-OBS= '2010-09-07  04:42:33.3' / Middle of exposure   

B: Enlargement of Picture 1 around Object 2, 
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Picture 3 for Problem I: 

 
Solution: 
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1)                                            0.5 point for one star, totally 2 points 
2) 

(2 p) 
 

3) According to the pic of A2, it's easy to find the field of view of the telescope. It's about 26’, and the 
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declination of the center of the CCD image is 7.3°. Thus the side length of the field of view is : 
26' × cos7.3° = 1550’’  

Image scale is d = fθ , so, s = f/206.265 mm/arcsec = 0.0154 mm/arcsec.   
The chip size is 1550 × 0.0154 = 24mm. (4p) 
 
4) The star is 10 pixels across, so the FWHM is 10/3.5 = 2.9 pixels.  (4p) 
Seeing is S = 2.9 pixels × 1.5"/pixel (from Q3 and 1024 pixels) = 4.4". 
 
5) Theoretical (Airy) diffraction disc is 2.44λ/D radians in diameter:   
   A= 2.44 × 550×10-9/ 0.61 rad= 0.45" ~ 0.3 pixels   
A << S (seeing).(Accept all reasonable wavelengths: 450-650nm) (4p) 
 
6) Seeing = FWHM × 1.5"/pixel (from Q3) =1" . So, FWHM=1/1.5 pixel=1pixel  
Printed image of star would then be  s2=3.5×FWHM =3.5 pixels. (3p) 
Note: if use : s2=1"*10 pix/4.4"=2.3 pix, 2 points. 
 
7) For object 1, the trail of the object is about 107" (measured from pic 1, 300s exposure). It's angular 
velocity is: 

ω1=107"/300s=0.36 "/s  
Note: accept to v±10% .                                             (3p) 

For object 2, it's moves about 8 pixels between pic 2A and 2B. 8 pixels ~ 12", and the time between 
exposures is 17m27s. It's angular velocity is:                        (3p) 

ω2=12"/1047s=0.012 "/s (accept ±10%) . 
   a) wrong: different masses of the objects,                              (+2/-1p) 
   b) right: different distances of the objects from Earth,                    (+3/-1p) 
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   c) right: different orbital velocities of the objects,                        (+3/-1p) 
   d) wrong: different projections of the objects’ velocities,                  (+2/-1p) 
   e) rejected: Object 1 orbits the Earth while Object 2 orbits the Sun.          (0p) 
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Problem II: Light curves of stars (35 points) 

A pulsating variable star KZ Hydrae was observed with a telescope equipped with a CCD camera. Figure 1 
shows a CCD image of KZ Hya marked together with the comparison star and the check star. Table 1 lists the 
observation time in Heliocentric Julian dates, the magnitude differences of KZ Hya and the check star relative 
to the comparison star in V and R band. 

The questions are: 

1) Draw the light curves of KZ Hya relative to the comparison star in V and R band, respectively.  

2) What are the average magnitude differences of KZ Hya relative to the comparison star in V and R, 
respectively? 

3) What are the photometry precisions in V and R, respectively? 

4) Estimate the pulsation periods of KZ Hya in V and R. 

5) Give the estimation of the pulsation amplitudes of KZ Hya in V and R 

6) What is the phase delay between the V and R bands, in term of the pulsation period? 
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Fig. 1 for Problem II: A CCD image of KZ Hya. 
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Table 1 for Problem II: Data for the light curves of KZ Hya in V and R. VΔ and RΔ  are KZ Hya relative 

to the comparison in V and R. chkVΔ  and chkRΔ  are the check star relative to the comparison in V and R. 

HJD-2453800(t)    ΔV(mag)  ΔVchk HJD-2453800(t) ΔR(mag) ΔRchk 

3.162 0.068 4.434 3.1679 0.260 2.789 
3.1643 0.029 4.445 3.1702 0.185 2.802 
3.1667 -0.011 4.287 3.1725 -0.010 2.789 
3.1691 -0.100 4.437 3.1749 -0.147 2.809 
3.1714 -0.310 4.468 3.1772 -0.152 2.809 
3.1737 -0.641 4.501 3.1796 -0.110 2.789 
3.1761 -0.736 4.457 3.1820 -0.044 2.803 
3.1784 -0.698 4.378 3.1866 0.075 2.805 
3.1808 -0.588 4.462 3.1890 0.122 2.793 
3.1831 -0.499 4.326 3.1914 0.151 2.793 
3.1855 -0.390 4.431 3.1938 0.177 2.782 
3.1878 -0.297 4.522 3.1962 0.211 2.795 
3.1902 -0.230 4.258 3.1986 0.235 2.796 
3.1926 -0.177 4.389 3.2011 0.253 2.788 
3.195 -0.129 4.449 3.2035 0.277 2.796 
3.1974 -0.072 4.394 3.2059 0.288 2.783 
3.1998 -0.036 4.362 3.2083 0.296 2.796 
3.2023 -0.001 4.394 3.2108 0.302 2.791 
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3.2047 0.016 4.363 3.2132 0.292 2.806 
3.2071 0.024 4.439 3.2157 0.285 2.779 
3.2096 0.036 4.078 3.2181 0.298 2.779 
3.2120 0.020 4.377 3.2206 0.312 2.787 
3.2145 0.001 4.360 3.2231 0.313 2.804 
3.2169 0.001 4.325 3.2255 0.281 2.796 
3.2194 0.005 4.355 3.2280 0.239 2.795 
3.2219 0.041 4.474 3.2306 0.115 2.792 
3.2243 0.009 4.369 3.2330 -0.111 2.788 
3.2267 -0.043 4.330 3.2354 -0.165 2.793 
3.2293 -0.183 4.321 3.2378 -0.152 2.781 
3.2318 -0.508 4.370 3.2403 -0.088 2.787 
3.2342 -0.757 4.423 3.2428 -0.014 2.780 
3.2366 -0.762 4.373 3.2452 0.044 2.766 
3.2390 -0.691 4.427 3.2476 0.100 2.806 
3.2415 -0.591 4.483 3.2500 0.119 2.791 
3.2440 -0.445 4.452 3.2524 0.140 2.797 
3.2463 -0.295 4.262 3.2548 0.190 2.825 
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Solution: 

1)   

  Fig.1. Light curves of KZ Hya in V.   Fig. 2. Light curves of KZ Hya in R. 

6p 

2) magV
n

V
n

i
i 248.01

1
−=Δ=Δ ∑

=
                                       4p 

magR
n

R
n

i
i 127.01

1
=Δ=Δ ∑

=
                                           4p 

3) magVV
n

n

i
iV 083.0)(

1
1

1

2 =Δ−Δ
−

= ∑
=

Δσ                              4p 
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  magRR
n

n

i
iR 011.0)(

1
1

1

2 =Δ−Δ
−

= ∑
=

Δσ                               4p 

4) measured from the differences of times at the maximum values of the fits of the two peaks in V and R, 
respectively: 0.06 days, 0.06 days. 

                                                              4p 
5) measured from the differences of magnitudes at the maximum values of the fits of the two peaks in V and 

R, respectively: 0.79 mag, 0.49 mag. 
                                                                 4p 

6) measured from the differences of times at the maximum values of the fits of the first peaks in V and R: 
0(±0.025) P. 

                                                              5p  
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The 4th IOAA 
Observational Competition 
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I. Telescope Tests  

1. Find M15, M27 or one specified star. 
2. Estimate the magnitude of a specified star. 
3. Evaluate the angle distance of two stars. 
 

II. Tests in the Planetarium 

1. The showing is the night sky in Beijing on 21 o'clock tonight. You have two minutes to 
observe it. 
The examiner will point 5 constellations using the laser pen one by one. Each 
constellation will be pointed about 1 minute. Write down the name of the five 
constellations. 25 points in total and 5 points per constellation. 
Answer: 
Cygnus (Cyg), south fish place (Psa), Delphinus (Del), corona borealis (Crb), proxima 
centauri (Sgr) 
 
2. Write down any five constellations that lie on current celestial equator. 10 minutes, 25 
points. More than five constellations, no additional points. 
marking criterion: 
Virgo (Vir), Serpens (Ser), Ophiuchus ( Oph), Aquila (Aql), Aquarius (Aqr), Pisces (Psc), 
Cetus (Cet). 
   --  One constellation (included in the above 7 constellations), 5 points. 
Libra (Lib), Hercules ( Her), Scutum (Sct), Delphinus (Del), Equuleus (Equ), Pegasus 
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(Peg).  
    -- One constellation (included in the above 6 constellations), 2 points 
 
3. The showing is the night sky in Beijing on a specified night. Determine the month that 
the night belongs to. What's the age of the moon for this night? Be accurate to one unit. 
10 minutes, 20 points. 
marking criterion: 
The time is 19h30m, February 15, 2008. 
The month: February ~ 10 points 
           January or March ~ 5 points 
           Other ~ 0 points 
Moon's age: about 9. ~ 10 points 
            8 or 10 ~ 7 points 
            7 or 11 ~ 3 points 
            Other ~ 0 pints 
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The 4th IOAA 
Team Competition 

Assembling Telescope (indoor) 
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The Problem 

Every team is given 10 minutes to assemble a telescope with an equatorial mount, so that 
it is ready for tonight’s observation. 
 
Once the competition starts, the assembling procedure will be monitored and judged by a 
jury, for any mistake in the process. And the assembling process will be timed. When the 
assembling is finished, the students of the group should raise their hands to indicate the 
assembling is completed. The jury should record the time taken for the assembling, after 
which the students should not be allowed to touch the telescope again. After the jury has 
checked the assembled telescope for the assembling quality, the participating group 
should take apart the telescope assembly and restore the various parts to the condition as 
they were before the assembling process. 
 
The coordinates of Beijing is (116°48’,  40°32’) 
 

Procedure: 

The competition is divided into 4 rounds, with each round having 6 teams participating. 
The team with highest overall score wins. 
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Marking scheme 

1. Time taken for the assembly: 50% 
2. Team participation and collaborating skills: 20% 
3. Major mistakes: 30%:  

a) The balance of the telescope, in both axes. 
b) Is the parts corrected put together: finder scope, fine adjustment knobs in both 

axes, and eyepieces, etc. 
c) Are all the screws and knobs securely fastened? 
d) Is the polar axis roughly adjusted? (The participants will be given the rough 

condition of the North.) 
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The 4th IOAA 
Samples of Problems  

in Different Languages 
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The 4th IOAA 
Samples of Solutions 
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Results of the 4th IOAA 
 

 Theoretical Problems’ Marks  

 Data Analysis Problems’ and Observational Problems’ Marks  

 Medalists and Honorable Mentions  

 
 



 

 

 Proceedings of 4th IOAA 

99

Theoretical Problems’ Marks of the 4th IOAA 
 Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total 

BA-S-1 8 10 2 0 7.5 10 5 4 4 0 5 3 10 3 0 0 26 97.5

BA-S-2 0 10 10 1 7 4 0 4 0 0 5 6 5 0.5 0 0 14.5 67

BA-S-3 10 10 10 4 10 3 5 4 0 10 0 6 10 2.5 1 8 23 117

BA-S-4 10 10 0 2 0 4 0 0 0 0 0 3 5 0 0 0 16.5 50.5

BA-S-5 10 10 8 10 7.5 10 5 2 7 0 5 6 10 0 0 19 19 129

BE-S-1 10 10 10 3 10 10 5 2 7 10 5 10 10 2 3.5 10 28 146

BE-S-2 10 6 10 9 10 10 5 6 7 10 10 10 10 2 0 30 20 165

BE-S-3 10 10 10 10 10 10 10 6 7 0 8 6 10 4 0 11 21.5 144

BE-S-4 10 10 2 3 10 10 10 6 7 10 10 10 10 4.5 0 0 26 139

BE-S-5 10 10 10 10 10 10 10 0 4 10 3 6 10 0 0 0 18.5 122

BO-S-1 8 6 8 4 8 3 5 4 0 0 2 0 10 1 0 2 19 80

BO-S-2 0 10 0 2 1 2.5 0 4 0 0 2 0 5 1.5 0 0 18 46

BO-S-3 10 10 2 2 0 0 0 4 0 0 0 10 10 0 0 0 10 58

BR-S-1 10 10 6 10 10 8 10 10 7 0 8 10 10 2 1 12.5 27.5 152

BR-S-2 10 10 2 10 10 4 5 8 2 0 5 8 10 0 0 4.5 22 111

BR-S-3 10 10 8 10 8 7 10 8 4 2 10 10 5 4 4 28.5 24 163

BR-S-4 10 10 10 7 10 5 5 6 5 8 8 6 10 3.5 0 24 17.5 145

BR-S-5 10 10 10 2 10 8 0 10 4 0 8 6 10 2 2.5 4 21.5 118

CNG-S-1 10 10 4 10 10 10 10 10 0 0 8 10 10 6.5 0 9 18.5 136

CNG-S-2 8 10 10 2 10 10 10 10 3 0 8 6 10 6 0 14.5 18.5 136

CNG-S-3 10 2 10 10 10 6 10 4 8 10 8 6 10 5 1 7.5 21 139

CNG-S-4 10 10 10 1.5 10 6 10 6 7 1 8 6 10 2.5 2 30 20 150

CNG-S-5 10 10 10 10 10 8 10 10 7 10 10 8 10 4 4 14 29 174

CN-S-1 10 10 10 10 10 10 5 0 10 0 10 6 10 10 4 8.5 21.5 145

CN-S-2 10 10 10 10 10 6 10 8 0 10 8 6 10 6 7 18 24 163

CN-S-3 10 10 10 9 10 10 5 8 2 2 8 6 10 4.5 0 8 26.5 139

CN-S-4 10 10 8 10 10 10 10 10 9 2 8 10 10 7 0.5 11.8 19.8 156
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CN-S-5 10 10 10 10 10 10 10 6 4 0 8 6 6 7 0 4 29 140

CZ-S-1 10 10 10 6.5 5 10 10 10 3 10 10 6 10 4 0 23 26 164

GR-S-1 10 3 10 7.5 10 7.5 10 10 4 0 8 10 10 3 0 0 30 133

GR-S-2 10 10 2 2 10 5 10 10 4 10 8 6 10 3 1.5 11 21 134

GR-S-3 10 10 10 3 4 5 0 10 0 0 10 6 10 1 0 0 15.5 94.5

GR-S-4 10 10 2 2.5 8.5 4 5 10 0 10 2 6 10 2 0 7 16 105

GR-S-5 10 10 10 0 0 0 5 0 0 0 0 3 10 0 0 2 15 65

IN-S-1 10 10 10 10 10 8.5 10 6 0 10 8 10 10 5.5 7 30 28 183

IN-S-2 10 10 10 10 10 10 7 10 8 10 10 6 10 6 6 27 30 190

IN-S-3 10 10 10 10 10 10 0 10 10 2 5 10 10 4.5 0 28 30 170

IN-S-4 10 10 10 10 10 10 10 10 10 10 10 10 10 3 6 29 30 198

IN-S-5 10 10 2 10 10 10 5 10 10 0 10 6 10 2.5 2.5 7.5 17 133

IO-S-1 10 10 10 10 10 10 10 10 10 0 8 10 10 10 4 5.5 26 164

IO-S-2 10 10 10 10 10 10 5 10 3 2 10 10 10 10 0 5.5 22 148

IO-S-3 10 10 2 10 10 7 5 10 4 2 10 10 10 4 0.5 2 16.5 123

IO-S-4 10 10 10 5 10 10 5 10 3 10 8 10 10 5.5 1 7 26 151

IO-S-5 10 10 10 10 10 6 5 10 10 5 8 6 10 7 0 5.5 22 145

IRG-S-1 10 10 10 10 7 8 10 9 8 10 2 10 1 0.5 0 13 24.5 143

IRG-S-2 10 10 4 10 8 5.5 5 6 10 8 8 6 10 0 0 22.5 22.5 146

IRG-S-3 10 10 4 3 10 3 10 10 2 10 8 10 10 6.5 4 29 22.5 162

IRG-S-4 10 10 10 10 10 2 5 4 10 10 5 10 10 4 0 27 17.5 155

IRG-S-5 10 10 10 10 10 7 5 2 4 0 10 10 10 3 0 20 25.5 147

IR-S-1 10 10 10 10 10 8 10 10 7 0 10 10 10 4.5 6 30 17 173

IR-S-2 10 10 6 10 6.5 8 10 10 4 10 8 6 10 3.5 7 30 19 168

IR-S-3 10 10 10 8 10 8 5 10 8 5 8 6 10 4 5 18 23.5 159

IR-S-4 10 10 10 10 10 8 10 10 7 10 8 10 10 8 3 18 20 172

IR-S-5 10 10 10 10 10 2 10 10 3 0 8 6 10 7 0 30 22 158

KA-S-1 10 10 10 1 0 10 0 0 0 0 10 0 10 1 1.5 0 20 83.5

KA-S-2 10 8 2 4 9 8 5 4 0 0 8 6 10 3 0 0 16.5 93.5

KA-S-3 0 0 0 0 0 0.5 0 0 0 0 2 0 10 0 0 0 0 12.5
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KA-S-4 10 1 2 5.5 3 4 5 2 0 0 0 6 10 1 0 0 15 64.5

KA-S-5 10 10 2 2 9.5 10 10 0 0 0 5 8 10 0 0 0 12 88.5

KO-S-1 10 10 10 10 10 10 7 6 10 10 8 6 10 3 4.5 28.5 15 168

KO-S-2 10 10 10 10 10 10 10 10 7 10 8 10 10 5 6.5 18 26 181

KO-S-3 10 10 10 10 10 4 10 10 4 10 8 9 10 2 0 20 25 162

KO-S-4 10 10 10 3 10 3.5 10 4 4 10 8 10 10 4 3.5 22.5 14 147

LI-S-1 10 10 10 5 10 10 10 6 10 10 5 10 10 5 0 16 20.5 158

LI-S-2 10 10 10 5 10 10 10 6 7 10 8 6 10 7.5 0 4 25 149

LI-S-3 10 10 10 10 10 8 10 10 10 10 8 6 5 2 4 30 28 181

LI-S-4 10 10 10 3 10 10 10 6 10 10 10 6 10 10 0 0 25 150

LI-S-5 10 0 10 10 8 7 0 0 0 2 8 10 10 0 0 1 9 85

PH-S-1 0 10 2 0 10 10 0 0 0 0 2 6 10 1 0 1 20 72

PH-S-2 0 0 2 2 2.5 3 0 2 0 0 2 3 10 4 0 2 15 47.5

PH-S-3 10 10 10 0 10 1 5 10 0 0 8 10 10 4.5 0 5.5 23 117

PH-S-4 2 2 5 0 9 4.5 0 2 0 0 2 0 10 0 0 0 20 56.5

PH-S-5 3 10 10 1 10 6 0 0 0 0 5 10 10 3 1.5 0 22 91.5

PO-S-1 10 10 2 10 10 10 7 10 7 0 8 10 10 4.5 5 5 25 144

PO-S-2 10 10 10 10 10 10 7 6 7 10 8 10 10 6 6 29.5 27.5 187

PO-S-3 0 10 2 6 10 4 5 2 0 0 2 10 10 3.5 1 2 17 84.5

PO-S-4 10 10 2 10 10 10 7 4 0 10 5 10 5 3.5 0 25 29 151

RO-S-1 10 10 10 8 10 9 10 6 5 0 8 6 3 5 0.5 10 21.5 132

RO-S-2 10 10 4 4 10 8 10 6 4 8 8 6 10 3 5.5 11 25 143

RO-S-3 9 6 10 10 9 10 3 10 1 10 5 8 10 4 4.5 3 22 135

RO-S-4 10 10 10 10 10 10 10 6 10 10 10 6 10 4.5 2 15 29 173

RO-S-5 10 10 10 10 10 10 10 8 10 10 8 10 10 7 6 20 20.5 180

RU-S-1 10 10 2 5 10 7.5 5 6 0 10 8 10 10 4 0 2 20 120

RU-S-2 10 10 2 2 6 7 5 6 4 8 8 10 10 5.5 4 0 15 113

RU-S-3 10 10 2 4.5 10 10 5 10 7 10 8 6 10 8 4 30 26 171

SE-S-1 10 10 10 10 10 7 5 10 7 10 8 10 10 6 0 30 25 178

SE-S-2 8 8 10 3 10 10 5 2 7 10 2 6 10 8 0 14 20.5 134
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SE-S-3 10 10 10 10 10 10 5 10 0 10 10 10 10 0 0 30 23.5 169

SE-S-4 10 10 10 10 3 8 5 10 0 8 8 10 10 10 3 19 20 154

SE-S-5 10 0 10 10 1 8 10 10 0 0 8 10 5 0.5 0 2 20 105

SL-S-1 10 8 10 7 10 6 9 5 0 10 10 6 10 5.5 3 6 28.5 144

SL-S-2 10 10 10 9 10 10 7.5 10 10 2 3 8 10 3 4 25 26 168

SL-S-3 10 10 2 2 4 5 7.5 10 0 0 8 6 10 1.5 0 3 20 99

SR-S-1 8 10 10 0 10 8 5 4 4 0 5 6 10 1.5 0 1 20.5 103

SR-S-2 8 10 10 10 8.5 10 10 6 7 0 8 10 10 3.5 0 0 15.5 127

SR-S-3 10 10 10 2 6.5 10 5 4 4 0 5 6 2 2 0 0 13 89.5

SR-S-4 8 10 10 10 10 10 10 4 0 0 5 6 10 3.5 0 0 6 103

SR-S-5 10 10 10 10 8 8 5 10 4 0 8 6 10 1.5 0 2 10.5 113

TH-S-1 8 10 10 10 10 10 10 6 4 10 10 10 10 3.5 5.5 26.5 26.8 180

TH-S-2 10 8 2 10 10 4 10 10 7 10 10 10 10 4 2 29 29 175

TH-S-3 2 10 10 10 10 6 5 10 4 0 8 9 10 6 1 29.5 26 157

TH-S-4 10 10 10 5 10 5 5 6 0 0 10 6 10 10 0 5.5 20 123

TH-S-5 8 10 8 5 10 3 10 4 1 10 8 6 5 3 1 16 24 132

UK-S-1 10 10 10 2 10 10 3 6 7 10 10 6 10 4 0 4 23 135

UK-S-2 10 10 3 0 1 10 10 0 2 10 5 6 2 2 0 2 20 93

UK-S-3 10 10 2 3 10 10 10 8 4 10 8 10 10 3.5 2 0 22 133

UK-S-4 10 0 2 3 10 10 4 8 0 10 10 6 10 4.5 4 2 20 114
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Data Analysis Problems’ and 
Observational Problems’ Marks of the 4th IOAA 
Code 

Data Analysis Part I Data Analysis Part II DA 

Tot

Observation 
Sum

1 2 3 4 5 6 7 Tot 1 2 3 4 5 6 Tot 1 2 3 Tot

BA-S-1 0 0 0 0 0 0 0 0 6 4 0 0 0 0 10 10 20 25 8 53 63

BA-S-2 2 2 0 0 0 0 0 4 5 0 0 0 0 0 5 9 25 25 5 55 64

BA-S-3 2 2 2 0 0 0 2 8 3 0 0 0 0 0 3 11 10 17 5 32 43

BA-S-4 0 0 0 0 0 0 0 0 6 8 0 4 0 0 18 18 5 10 8 23 41

BA-S-5 2 2 1 2 2 0 0 9 6 8 0 4 0 0 18 27 10 17 10 37 64

BE-S-1 2 0 4 3 2 0 0 11 6 0 8 0 2 2 18 29 25 12 10 47 76

BE-S-2 2 2 0 3 2 1 16 26 6 8 2 4 4 5 29 55 15 20 8 43 98

BE-S-3 2 2 4 1 0 2 13 24 6 8 0 0 4 5 23 47 20 22 15 57 104

BE-S-4 2 2 4 4 0 0 0 12 6 8 0 4 0 5 23 35 20 25 5 50 85

BE-S-5 2 2 4 4 0 2 4 18 3 0 0 0 0 0 3 21 15 0 10 25 46

BO-S-1 2 2 3.5 0 0 4 10 21.5 6 8 0 2 0 0 16 37.5 10 15 10 35 72.5

BO-S-2 2 2 0 0 0 0 16 20 3 4 0 0 0 0 7 27 15 20 0 35 62

BO-S-3 2 2 0 0 0 0 3 7 0 2 0 2 0 4 8 15 10 15 0 25 40

BR-S-1 2 2 4 1 0 0 13 22 6 8 1 5 2 2 24 46 25 25 20 70 116

BR-S-2 0 0 0 0 2 0 1 3 0 0 0 0 0 0 0 3 25 25 8 58 61

BR-S-3 3 3 4 1 2 1 10 24 2 2 0 0 2 0 6 30 20 25 0 45 75

BR-S-4 0 0 1 1 0 0 6 8 6 8 0 4 2 3 23 31 15 20 5 40 71

BR-S-5 2 2 4 1 1 0 0 10 6 8 8 4 2 3 31 41 25 22 15 62 103

CNG-S-1 2 2 4 1 1 2 9 21 6 1 0 4 4 5 20 41 25 25 20 70 111

CNG-S-2 2 2 4 4 1 2 13 28 6 8 0 4 2 0 20 48 20 22 20 62 110

CNG-S-3 2 2 4 2 2 0 16 28 6 8 8 4 4 5 35 63 25 25 15 65 128

CNG-S-4 2 2 4 0 2 2 13 25 6 0 2 4 4 1 17 42 20 22 15 57 99

CNG-S-5 2 2 4 1 1 0 9 19 6 8 0 4 4 5 27 46 25 25 15 65 111
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CN-S-1 2 2 4 1 0 2 6 17 6 8 0 4 4 5 27 44 25 25 15 65 109

CN-S-2 2 2 4 4 4 0 6 22 6 8 0 4 4 0 22 44 10 22 10 42 86

CN-S-3 2 2 4 1 1 3 16 29 6 2 0 4 4 4 20 49 25 25 20 70 119

CN-S-4 2 2 2 0 3 0 0 9 6 8 4 4 4 3 29 38 15 20 5 40 78

CN-S-5 2 2 4 4 4 2 3 21 0 8 0 4 2 0 14 35 25 25 20 70 105

CZ-S-1 2 2 4 2 4 1 13 28 6 8 4 4 4 5 31 59 25 25 20 70 129

GR-S-1 2 2 0 0 0 0 5 9 6 8 0 4 2 3 23 32 25 25 13 63 95

GR-S-2 2 2 4 0 2 0 0 10 6 8 4 4 4 1 27 37 20 20 13 53 90

GR-S-3 1 2 2 2 0 1 4 12 6 8 4 4 4 6 32 44 10 25 0 35 79

GR-S-4 2 2 0 2 2 0 3 11 2 8 0 0 0 0 10 21 5 15 3 23 44

GR-S-5 2 2 0 0 0 0 6 10 6 8 0 3 4 3 24 34 10 17 13 40 74

IN-S-1 2 2 4 4 0 2 13 27 6 0 0 4 2 5 17 44 25 25 13 63 107

IN-S-2 2 2 3 2 3 3 15 30 6 6 2 4 2 5 25 55 25 25 20 70 125

IN-S-3 2 2 2 1 2 0 7 16 6 0 0 4 0 2 12 28 15 20 5 40 68

IN-S-4 2 2 4 2 2 0 13 25 6 0 0 4 4 2 16 41 25 22 10 57 98

IN-S-5 2 2 4 1 4 1 7 21 6 2 4 4 2 5 23 44 15 25 20 60 104

IO-S-1 2 2 4 3 2 1 16 30 6 1 4 4 2 5 22 52 25 25 13 63 115

IO-S-2 2 2 1 2 2 1 11 21 6 1 4 4 2 5 22 43 25 22 15 62 105

IO-S-3 2 2 0 0 0 0 4 8 6 8 5 3 2 0 24 32 25 22 0 47 79

IO-S-4 2 2 0 1 1 2 7 15 6 7 3 4 2 6 28 43 25 25 15 65 108

IO-S-5 0 0 0 0 2 1 7 10 3 0 4 4 2 0 13 23 10 25 13 48 71

IRG-S-1 2 2 4 2 4 3 1 18 3 8 0 4 2 5 22 40 25 25 3 53 93

IRG-S-2 2 2 2 2 4 0 0 12 6 8 0 0 0 0 14 26 20 25 10 55 81

IRG-S-3 2 2 4 0 4 1 0 13 6 8 0 4 4 0 22 35 25 25 0 50 85

IRG-S-4 0.5 0 0 0 4 1 0 5.5 6 8 0 2 4 5 25 30.5 20 10 10 40 70.5

IRG-S-5 0.5 0 0 0 0 0 2 2.5 0 8 0 4 0 0 12 14.5 15 20 3 38 52.5

IR-S-1 2 2 4 4 4 0 10 26 3 8 0 4 4 5 24 50 25 25 5 55 105

IR-S-2 2 2 4 4 2 3 5 22 6 8 4 4 4 5 31 53 25 25 10 60 113

IR-S-3 0.5 0 2 0 4 1 4 11.5 6 8 0 4 0 5 23 34.5 25 22 0 47 81.5

IR-S-4 2 2 4 0 0 0 0 8 6 8 8 4 4 5 35 43 25 10 20 55 98
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IR-S-5 2 2 3 0 4 1 10 22 6 0 0 4 2 5 17 39 25 25 8 58 97

KA-S-1 2 2 4 2 0 0 0 10 0 0 0 0 0 0 0 10 25 17 10 52 62

KA-S-2 2 0 0 2 0 0 0 4 0 8 0 0 4 5 17 21 20 15 8 43 64

KA-S-3 2 2 0 0 0 0 0 4 0 0 0 0 0 0 0 4 10 17 0 27 31

KA-S-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 7 0 12 12

KA-S-5 2 0 0 0 0 0 0 2 0 4 0 2 4 0 10 12         12

KO-S-1 2 2 4 1 1 0 16 26 6 0 0 4 4 0 14 40 25 12 8 45 85

KO-S-2 2 2 4 4 2 2 10 26 6 8 6 4 2 5 31 57 25 22 20 67 124

KO-S-3 2 2 4 3 2 1 16 30 6 2 1 4 2 5 20 50 15 25 15 55 105

KO-S-4 2 2 4 2 2 1 13 26 4 2 1 4 2 5 18 44 25 19 15 59 103

LI-S-1 0 2 2 1 2 0 12 19 6 6 3 4 4 5 28 47 20 25 13 58 105

LI-S-2 2 2 1 1 2 0 2 10 6 1 1 4 2 2 16 26 25 20 10 55 81

LI-S-3 2 2 4 2 1 0 13 24 6 8 8 4 4 5 35 59 15 17 10 42 101

LI-S-4 2 4 4 0 2 1 4 17 6 4 4 4 2 5 25 42 25 17 15 57 99

LI-S-5 2 2 4 0 0 0 2 10 6 8 8 4 4 3 33 43 25 20 13 58 101

PH-S-1 2 2 0 0 0 0 10 14 6 8 0 0 0 5 19 33 5 12 0 17 50

PH-S-2 2 2 0 0 0 0 0 4 6 4 0 4 0 0 14 18 25 12 3 40 58

PH-S-3 2 2 0 1 0 0 5 10 6 8 8 4 0 5 31 41 10 0 8 18 59

PH-S-4 2 2 0 0 0 0 2 6 0 0 0 0 0 0 0 6 5 12 10 27 33

PH-S-5 2 2 0 2 0 0 10 16 6 8 0 4 4 0 22 38 5 15 10 30 68

PO-S-1 2 2 4 4 4 1 16 33 6 8 4 4 0 5 27 60 25 25 20 70 130

PO-S-2 2 2 4 4 4 3 13 32 6 8 8 4 4 5 35 67 25 25 15 65 132

PO-S-3 1 2 4 2 0 3 7 19 6 8 8 0 0 5 27 46 15 17 15 47 93

PO-S-4 2 2 4 4 4 0 13 29 0 0 2 4 0 5 11 40 25 25 20 70 110

RO-S-1 1 2 4 2 4 2 3 18 6 0 0 4 4 5 19 37 25 25 13 63 100

RO-S-2 2 2 2 0 4 0 13 23 6 8 8 4 4 5 35 58 25 25 10 60 118

RO-S-3 2 2 2 4 4 0 9 23 6 8 0 0 0 5 19 42 25 20 8 53 95

RO-S-4 2 2 4 2 4 2 11 27 6 0 0 4 2 5 17 44 25 25 20 70 114

RO-S-5 2 2 4 2 4 1 10 25 6 8 4 4 2 5 29 54 25 25 15 65 119

RU-S-1 2 2 4 0 0 2 10 20 6 4 0 4 2 5 21 41 20 15 10 45 86
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RU-S-2 2 2 4 0 0 2 6 16 6 4 0 4 0 0 14 30 20 0 0 20 50

RU-S-3 2 2 0 0 0 0 2 6 5 4 0 4 0 0 13 19 20 0 8 28 47

SE-S-1 2 2 4 4 4 2 0 18 6 6 2 4 2 3 23 41 25 17 20 62 103

SE-S-2 2 2 4 4 4 3 10 29 4 0 0 0 0 0 4 33 25 15 10 50 83

SE-S-3 2 2 4 3 4 2 8 25 0 2 0 4 4 4 14 39 25 25 13 63 102

SE-S-4 2 2 4 4 4 1 9 26 5 8 8 4 4 3 32 58 20 22 5 47 105

SE-S-5 2 2 3 1 4 0 16 28 5 0 0 0 0 0 5 33 20 14 3 37 70

SL-S-1 2 2 4 3 0 2.5 9 22.5 6 4 6 4 4 4 28 50.5 25 25 20 70 121

SL-S-2 2 2 4 3 2 2 16 31 6 8 8 4 4 5 35 66 25 25 15 65 131

SL-S-3 2 2 4 1 0 1 6 16 6 0 0 4 3 0 13 29 25 25 15 65 94

SR-S-1 2 2 0 1 3 0 2 10 6 0 4 4 2 0 16 26 5 5 0 10 36

SR-S-2 2 2 4 0 1 2 14 25 4 8 0 4 0 0 16 41 10 12 0 22 63

SR-S-3 2 0 2 1 0 0 9 14 3 0 0 0 0 0 3 17 0 7 3 10 27

SR-S-4 2 2 4 1 0 0 5 14 0 8 0 0 0 0 8 22 10 10 5 25 47

SR-S-5 2 2 1 0 0 0 10 15 0 0 0 0 0 0 0 15 0 7 5 12 27

TH-S-1 2 2 2 2 2 0 16 26 6 8 4 4 0 5 27 53 20 25 20 65 118

TH-S-2 2 2 2 2 2 1 16 27 6 0 0 4 2 0 12 39 25 25 20 70 109

TH-S-3 2 2 4 2 2 0 16 28 6 4 8 4 4 5 31 59 20 25 10 55 114

TH-S-4 2 2 4 1 2 0 4 15 6 8 4 4 2 5 29 44 20 25 10 55 99

TH-S-5 2 2 4 2 0 0 6 16 0 8 0 4 0 0 12 28 25 22 20 67 95

UK-S-1 2 2 4 2 4 3 13 30 6 8 0 4 0 0 18 48 20 25 0 45 93

UK-S-2 2 2 0 2 0 4 11 21 6 0 4 4 4 5 23 44 25 19 3 47 91

UK-S-3 2 2 4 4 0 1 13 26 6 8 0 0 4 5 23 49 10 15 10 35 84

UK-S-4 2 2 4 0 4 0 8 20 6 8 0 4 0 5 23 43 10 25 15 50 93
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Medalists and Honorable Mentions of  
The 4th IOAA 

Rank Code Team Name Name Medal Sex 
1 PO-S-2 Poland Przemysław Mróz G/BP/BO M 
2 IN-S-2 India Mr. Chirag Modi G M 
3 KO-S-2 Korea Seo Jin Kim G F 
4 RO-S-5 Romania KRUK SANDOR IOZSEF G M 
5 SL-S-2 Slovakia Peter Kosec G M 

6 TH-S-1 Thailand Mr.Patchara 
Wongsutthikoson G M 

7 IN-S-4 India Mr. Nitesh Kumar Singh G/BT M 
8 CZ-S-1 Czech Republic Stanislav Fort G M 
9 IN-S-1 India Mr. Aniruddha Bapat G M 

10 RO-S-4 Romania OPRESCU ANTONIA 
MIRUNA G F 

11 CNG-S-5 China (Guest) DONG Chenxing G M 

12 TH-S-2 Thailand Mr.Ekapob 
Kulchoakrungsun G M 

13 LI-S-3 Lithuania Rimas Trumpa G M 
14 IR-S-2 Iran Ali Izadi Rad G M 
15 SE-S-1 Serbia Aleksandar Vasiljkovic G M  
16 IO-S-1 Indonesia Raymond D S M 
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17 IR-S-1 Iran Behrad Toughi S M 
18 PO-S-1 Poland Damian Puchalski S M 
19 SE-S-3 Serbia Filip Zivanovic  S M  
20 TH-S-3 Thailand Mr.Yossathorn Tawabutr S M 
21 IR-S-4 Iran Ehsan Ebrahmian Arehjan S M 
22 BR-S-1 Brazil Thiago Saksanian Hallak S M 
23 KO-S-3 Korea Yunseo Jang S M 
24 CNG-S-3 China (Guest) ZHAN Zhuchang S M 
25 SL-S-1 Slovakia Miroslav Jagelka S M 
26 BE-S-2 Belarus Zakhar Plodunov  S M 
27 LI-S-1 Lithuania Dainius Kilda S M 
28 PO-S-4 Poland Maksymilian Sokołowski S M 
29 RO-S-2 Romania POP ANA ROXANA S F 
30 SE-S-4 Serbia Ognjen Markovic S M 
31 IO-S-4 Indonesia Hans T. Sutanto S M 
32 CN-S-3 China CAI Tengyu S M 
33 IR-S-5 Iran Mohammad Sadegh Riazi S M 
34 CN-S-1 China WU Bin S M 
35 KO-S-1 Korea Hyungyu Kong S M 
36 IO-S-2 Indonesia Anas M. Utama S M 
37 KO-S-4 Korea Seongbeom Heo S M 
38 CNG-S-4 China (Guest) YU Wenxuan S F 
39 CN-S-2 China SU Jianlin S M 
40 LI-S-4 Lithuania Motiejus Valiunas S M 
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41 BE-S-3 Belarus Halina Aluf S F 
42 CNG-S-1 China (Guest) LIU Runxuan S M 
43 IRG-S-3 Iran (Guest) Kamyar Aziz Zade Neshele S M 
44 CNG-S-2 China (Guest) GU Xinyu S M 
45 CN-S-5 China XIE Yonghao S M 
46 IR-S-3 Iran Amirreza Sedaghat B M 

47 BR-S-3 Brazil Gustavo Haddad Francisco e 
Sampaio Braga B M 

48 IN-S-3 India Mr. Kottur Satwik B M 
49 IN-S-5 India Mr. Shantanu Agarwal B M 
50 IRG-S-1 Iran (Guest) Seyed Fowad Motahari B M 
51 CN-S-4 China XU Yongchen B M 

52 RO-S-1 Romania CONSTANTIN 
ANA-MARIA B F 

53 LI-S-2 Lithuania Povilas Milgevicius B M 

54 RO-S-3 Romania MĂRGĂRINT VLAD 
DUMITRU B M 

55 GR-S-1 Greece Orfefs Voutyras B M 
56 UK-S-1 Ukraine Dmytriyev Anton B M 
57 TH-S-5 Thailand Mr.Noppadol Punsuebsay B M 
58 IRG-S-2 Iran (Guest) Asma Karimi B F 
59 IRG-S-4 Iran (Guest) Nabil Etehadi B M 
60 BE-S-4 Belarus Hanna Fakanava  B F 
61 GR-S-2 Greece Georgios Lioutas B M 
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62 BE-S-1 Belarus Svetlana Dedunovich  B F 
63 TH-S-4 Thailand Mr.Krittanon Sirorattanakul B M 
64 BR-S-5 Brazil Luiz Filipe Martins Ramos B M 
65 RU-S-3 Russia Borukha Maria B F 
66 SE-S-2 Serbia Stefan Andjelkovic B M  
67 UK-S-3 Ukraine Kandymov Emirali B M 

68 BR-S-4 Brazil Tábata Cláudia Amaral de 
Pontes B F 

69 IO-S-5 Indonesia Raditya Cahya B M 
70 UK-S-4 Ukraine Vasylenko Volodymyr B M 
71 RU-S-1 Russia Krivoshein Sergey B M 
72 IO-S-3 Indonesia Widya Ageng B M 
73 IRG-S-5 Iran (Guest) Sina Fazel HM M 
74 SL-S-3 Slovakia Jakub Dolinský HM M 
75 BA-S-5 Bangladesh Pritom Mozumdar HM M 

76 SR-S-2 Sri Lanka Bannack Gedara Eranga 
Thilina Jayashantha HM M 

77 LI-S-5 Lithuania Arturas Zukovskij HM M 
78 UK-S-2 Ukraine Gorlatenko Oleg HM M 
79 PO-S-3 Poland Jakub Bartas HM M 
80 PH-S-3 Philippines Gerico Arquiza Sy HM M 
81 SE-S-5 Serbia Milena Milosevic HM F 
82 GR-S-3 Greece Nikolaos Flemotomos HM M 
83 BR-S-2 Brazil Tiago Lobato Gimenes HM M 
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84 BE-S-5 Belarus Pavel Liavonenka  HM M 
85 RU-S-2 Russia Apetyan Arina HM F 
86 BA-S-1 Bangladesh Md. Shahriar Rahim Siddiqui HM M 
87 BA-S-3 Bangladesh Nibirh Jawad HM M 
88 PH-S-5 Philippines Rigel Revillo Gomez HM M 
89 KA-S-2 Kazakhstan Maukenov Bexultan  HM M 

 
 

BP best performance 
BO best practical 
BT best theory 
G Golden 金牌 
S Silver 银牌 
B Bronze 铜牌 

HM Honorable mention 
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Statues of International Olympiad on 
Astronomy and Astrophysics 
#1 
In recognition of the growing significance of astronomy and related subjects in all fields of our 
life, including the general education of young people, and with the aim of enhancing the 
development of international contacts between different countries in the field of school education 
in astronomy and astrophysics, an annual competition in these subjects has been organized for 
high school students; the competition is called the "International Olympiad on Astronomy and 
Astrophysics” (IOAA). The International Olympiad on Astronomy and Astrophysics should be 
organized during the within of August - December. 
 
#2 
The competition is organized by the Ministry of Education or other appropriate institution of one 
of the participating countries on whose territory the competition is to be conducted. Hereunder, 
the term "Ministry of Education" is used in the above meaning. The organizing country is obliged 
to ensure equal participation of all delegations, and to invite all the participants of any of the latest 
three competitions. Additionally, it has the right to invite other countries. 
The International Olympiad on Astronomy and Astrophysics is a purely educational event. No 
country may have its team excluded from participation on any political ground resulting from 
political tension, lack of diplomatic relation, lack of recognition of some countries by the 
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government of the organizing country, imposed embargo and similar reasons. When difficulties 
preclude formal invitation of the team representing a country, students from such a country 
should be invited to participate as individuals. 
Within five years of its entry in the competition a country should declare its intention to be the 
host for a future Olympiad. This declaration should propose a timetable so that a provisional list 
of the order of countries willing to host Olympiads can be compiled. 
A country that refuses to organize the competition may be barred from participation, even if 
delegations from that country have taken part in previous competitions. 
Any kind of religious or political propaganda against any other country at the Olympiad is 
forbidden. A country that violates this rule may be barred from participation. 
 
#3 
The Ministries of Education of the participating countries, as a rule, assign the organization, 
preparation and execution of the competition to a scientific society or other institution in the 
organizing country. The Ministry of Education of the organizing country notifies the Ministries of 
Education of the participating countries of the name and address of the institution assigned to 
organize the competition. 
#4 
Each participating country sends one regular team consisting of high school students. Also 
students who finish their high school in the year of the competition can be members of a team. 
The age of the contestants must not exceed twenty on December 31st of the year of the 



 

 

 Proceedings of 4th IOAA 

115

competition. Each team should normally have 5 students. 
In addition to the students, two accompanying persons are invited from each country, one of 
which is designated as delegation head (responsible for the whole delegation), and the other – as 
pedagogical leader (responsible for the students). The accompanying persons become members 
of the International Board, where in they have equal rights. Members of the International Board 
are treated as contact persons for the participating countries concerning the affairs of the 
International Olympiad on Astronomy and Astrophysics until the following competition. 
The competition is conducted in a friendly atmosphere designed to promote future collaborations 
and to encourage friendships in the scientific community. To that effect all possible political 
tensions among the participants should not be reflected in any activity during the competition. 
Any political activity directed against any individuals or countries is strictly prohibited. 
The delegation head and pedagogical leader must be selected from scientists or teachers, capable 
of solving the problems of the competition competently. Normally each of them should be able to 
speak English. 
The delegation head of each participating team should, on arrival, hand over to the organizers a 
list containing the contestants' personal data (first name, family name, date of birth, home address 
and address of the school attended) and certificates (in English) from the schools confirming the 
contestants attendance or graduation in the year of the competition. 
 
#5 
The organizing country has the right to invite guest teams in addition to the regular teams (no 
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more than one guest team per country). Normally the guest team consists also of five students and 
two leaders. However, the leaders of the guest teams are not members of the International Board. 
Except for that, their duties are the same as those of the leaders of the regular teams. 
Participation of a guest team always needs approval from the organizing country. The country 
sending a guest team pays all the expenses arising from its participation. 
The next organizers are not obliged to invite guest teams present at the previous competition. 
Countries present with guest teams only are not obliged to organize the IOAA in the future. 
Contestants from guest teams and guest teams are classified in the same way as regular teams. 
They may receive diplomas and prizes, their names should be identified with the letter “G” 
(“Guest”) in all official documents. 
 
#6 
The working language of the International Olympiad in Astronomy and Astrophysics is English. 
Competition problems and their solutions should be prepared in English; the organizers, however, 
may prepare those documents in other languages as well. 
 
#7 
The financial principles of the organization of the competition are as follows: 

• The Ministry which sends the students to the competition covers the roundtrip travel 
expenses of the students and the accompanying persons to the place where the 
competition is held. 
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• The Ministry of the organizing country covers all other costs from the moment of arrival 
until the moment of departure. In particular, this concerns the costs for board and lodging 
for the students and the accompanying persons, the costs of excursions, awards for the 
winners, etc. 

 
#8 
The competition consists of 2 parts: the theoretical competition (including short and long 
questions) and practical competition (including observations and data analysis). There should 
normally be 15 short and 2 or 3 long questions for the theoretical part. For the practical part, the 
organizer may give a set task on 1) observation, 2) paper-based practical problem, 3) 
computer-based problem, 4) planetarium simulation or combination of the four, which is 
expected to be solvable in 5 hours. The problems should involve at least four areas mentioned in 
the Syllabus. 
The sequence of the competition days is decided by the organizers of the competition. There 
should be one free day between the two parts of the competition. The time allotted for solving the 
problems should normally be five hours for the theoretical part and five hours for the practical 
part. The duration of the Olympiad (including the arrival and departure days) should normally be 
10 days. 
When solving the problems the contestants may use non-programmable pocket calculators 
without graphics and drawing materials, which are brought by the contestants themselves. 
Collections of formulae from mathematics, chemistry, physics, etc., are not allowed. 
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The host country has to prepare 5 short and 1 long spare of theoretical problems and 2 spare 
practical problems. They will be presented to the International Board if some of the originally 
presented is/are rejected by two thirds of members of the International Board. The rejected 
problem cannot be reconsidered. 
 
#9 
The competition tasks are prepared by the host country. 
 
#10 
The theoretical part makes 60 % of the total mark, and the practical part 40 % of the total mark. 
The practical solutions should consist of theoretical analysis (plan and discussion) and practical 
execution. The solution to each problem should contain an answer and its complete justification. 
 
#11 
The contestants will receive diplomas and medals or honorable mentions in accordance with the 
number of points accumulated as follows: 

• The mean number of points accumulated by the three best contestants is considered as 
100%. 

• The contestants who accumulated at least 90% of points receive first prize (diplomas and 
gold medals). 
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• The contestants who accumulate 78% or more but less than 90% receive second prize 
(diplomas and silver medals). 

• The contestants who accumulate 65% or more but less than 78% receive third prize 
(diplomas and bronze medals). 

• The contestants who accumulate 50% or more but less than 65% receive an honorable 
mention (diplomas). 

• The contestants who accumulate less than 50% of points receive certificates of 
participation in the competition. 

• The participant who obtains the highest score (Absolute Winner) will receive a special 
prize and diploma. 

• Other special prizes may be awarded. 
#12 
In addition to the individual classification one establishes the team classification according to the 
following rules: 

• Teams consisting of less than three contestants are not classified. 
• For judging the best team, a task to be performed by the team as a whole will be 

designed.This task may form either a part of the theory exam, practical exam, or be held at 
a different time. In case it is included in the theory or practical exam, the duration of the 
individual exam may be suitably reduced. The test may contain theory, practical or 
observation aspect or any combination thereof. The host country will be free to decide 
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which option to use or propose a different format in consultation with the Secretariat. This 
should be announced to all participants in advance. 

#13 
The obligations of the organizer: 

1. The organizer is obliged to ensure that the competition is organized in accordance with 
the Statutes. 

2. The organizer should produce a set of "Organization Rules", based on the Statutes, and 
send them to the participating countries in good time. These Organization Rules shall give 
details of the Olympiad not covered in the Statutes, and give names and addresses of the 
institutions and persons responsible for the Olympiad. 

3. The organizer establishes a precise program for the competition (schedule for the 
contestants and the accompanying persons, program of excursions, etc.), which is sent to 
the participating countries in advance. 

4. The organizer should check immediately after the arrival of each delegation whether its 
contestants meet the conditions of the competitions. 

5. The organizer chooses (according to the Syllabus) the problems and ensures their proper 
formulation in English and in other languages set out in # 6. It is advisable to select 
problems where the solutions require a certain creative capability and a considerable level 
of knowledge. Everyone taking part in the preparation of the competition problems is 
obliged to preserve complete secrecy. 

6. The organizer must provide the teams with guides. 
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7. The organizer should provide the delegation leaders with Photostat copies of the solutions 
of the contestants in their delegation at least 24 hours before the moderation. 

8. The organizer is responsible for organizing the grading of the problem solutions and 
moderation. 

9. The organizer drafts a list of participants proposed as winners of the prizes and honorable 
mentions. 

10. The organizer prepares the prizes (diplomas and medals), honorable mentions and awards 
for the winners of the competition. 

11. The organizer is obliged to publish the proceedings (in English) of the Olympiad. Each of 
the participants of the competition (delegation heads, pedagogical leaders and contestants) 
should receive one copy of the proceedings free of charge not later than one year after the 
competition. 

#14 
The International Board is chaired by a representative of the organizing country. He/she is 
responsible for the preparation of the competition and serves on the Board in addition to the 
accompanying persons of the respective teams. 
All decisions, except those described separately, are passed by a majority of votes. In the case of 
equal number of votes for and against, the chairman has the casting vote. 
#15 
The delegation leaders are responsible for the proper translation of the problems from English (or 
other languages mentioned in # 6) to the mother tongue of the participants. 
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#16 
The International Board has the following responsibilities: 

1. To direct and supervise the competition to ensure that it is conducted according to the 
regulations. 

2. To discuss the organizers' choice of tasks, their solutions and the suggested evaluation 
guidelines before each day of the competition. The Board can change or reject suggested 
tasks but cannot propose new ones. Changes may not affect practical equipment. There 
will be a final decision on the formulation of tasks and on the evaluation guidelines. The 
participants in the meeting of the International Board are bound to preserve secrecy 
concerning the tasks and to be of no assistance to any of the contestants. 

3. To ensure correct and just classification of the prize winners. 
4. To establish the winners of the competition and make decisions concerning the 

presentation of prizes and honorable mentions. The decision of the International Board is 
final. 

5. To review the results of the competition. 
6. To select the country which will be the organizer of the next competition. 

The International Board is the only body that can make decisions on barring countries from 
participation in the International Olympiad in Astronomy and Astrophysics for the violation of 
these Statutes. 
Observers may be present at meetings of the International Board, but may not vote or take part in 
the discussions. 
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#17 
The institution in charge of the Olympiad announces the results and presents the awards and 
diplomas to the winners at an official ceremony. It invites representatives of the organizing 
Ministry and scientific institutions to the closing ceremony of the competition. 
#18 
The long term work involved in organizing the Olympiads is coordinated by a "Secretariat for the 
International Olympiad in Astronomy and Astrophysics". This Secretariat consists of the 
President and Secretary. They are elected by the International Board for a period of five years 
when the chairs become vacant. 
The President and Secretary are members of the International Board in addition to the regular 
members mentioned in # 4. They are invited to each International Olympiad in Astronomy and 
Astrophysics at cost (including travel expenses) of the organizing country. 
#19 
Changes in the present Statutes, the insertion of new paragraphs or exclusion of old ones, can 
only be made by the International Board and requires qualified majority (2/3 of the votes). 
No changes may be made to these Statutes or Syllabus unless each delegation obtained written 
text of the proposal at least 3 months in advance. 
#20 
Participation in the International Olympiad in Astronomy and Astrophysics signifies acceptance 
of the present Statutes by the Ministry of Education of the participating country. 
 



 

 

124 

Proceedings of 4th IOAA

#21 
The originals of these Statutes are written in English. 
#22  
Notes on the IOAA IBM 2010 
 - Because there are some countries which still do not agree with the proposal of marking 
composition of theoretical and practical round the decision is postponed to IBM 6 of IOAA 2010. 
The composition used in the 4 IOAA still the 60% - 40% 
 
- About the team competition 
It is decided that two teams which has less than the minimum required number of student for team 
competition is allowed to merge voluntarily if the students and team leaders of the teams agree. 
  
- The proposal submitted in the IBM of the fourth IOAA cannot be decided, in the fourth IOAA, 
because according to the statute it must be proposed in printed version three months before 
decision is made. 
  
- IBM is agree to form a working group to modify syllabus 
  
- It is proposed that the proceedings are in printed and electronic version. 
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Syllabus of International Olympiad on 
Astronomy and Astrophysics 

 

General Notes 
1. Extensive contents in basic astronomical concepts are required in theoretical and practical 

problems. 
2. Basic concepts in physics and mathematics at high school level are required in solving the 

problems. Standard solutions should not involve calculus. 
3. Astronomical software packages may be used in practical and observational problems. 

The contestants will be informed the list of software packages to be used at least 3 months 
in advance. 

4. Contents not included in the Syllabus may be used in questions but sufficient information 
must be given in the questions so that contestants without previous knowledge of these 
topics would not be at a disadvantage. 

5. Sophisticated practical equipments may be used in the questions but sufficient 
information must be provided 
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A. Theoretical Part 
The following theoretical contents are proposed for the contestants. 

1. Basic Astrophysics 
Contents  Remarks  

Celestial Mechanics Kepler’s Laws, Newton’s Laws of Gravitation 

Electromagnetic Theory & 

Quantum Physics 

Electromagnetic spectrum, Radiation Laws, Blackbody radiation, Doppler 

effect 

Thermodynamics Thermodynamic equilibrium, Ideal gas, Energy transfer 

Spectroscopy and Atomic 

Physics 

Absorption, Emission, Scattering, Spectra of Celestial objects, Line 

formations 

Nuclear Physics Basic concepts 

2. Coordinates and Times 
Contents  Remarks  

Celestial Sphere Spherical trigonometry, Celestial coordinates, Equinox and Solstice, 

Circumpolar stars, Constellations and Zodiac 

Concept of Time Solar time, Sidereal time, Julian date, Heliocentric Julian date, Time zone, 

Universal Time, Local Mean Time 

3. Solar System 
Contents  Remarks  

The Sun Solar structure, Solar surface activities, Solar rotation, Solar radiation and 

Solar constant, Solar neutrinos, Sun-Earth relations, Role of magnetic fields, 
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Solar wind 

The Solar System Earth-Moon System, Formation of the Solar System, Structure and 

components of the Solar System, Structure and orbits of the Solar System 

objects, Sidereal and Synodic periods 

Phenomena Tides, Seasons, Eclipses, Aurorae, Meteor Showers 

4. Stars 
Contents  Remarks  

Stellar Properties Distance determination, Radiation, Luminosity and magnitude, Color indices 

and temperature, Determination of radii and masses, Stellar motion, Stellar 

variabilities 

Stellar Interior and 

Atmospheres 

Stellar nucleosynthesis, Energy transportation, stellar atmospheres and 

spectra 

Stellar Evolution Stellar formation, Hertzsprung-Russell diagram, Pre-Main Sequence, Main 

Sequence, Post-Main Sequence stars, End states of stars 

5. Stellar Systems 
Contents  Remarks  

Binary Star Systems Classification, Mass determination in binary star systems, Light and radial 

velocity curves of eclipsing binary systems, Doppler shifts in binary systems

Star Clusters Classification and Structure 

Milky Way Galaxy Structure and composition, Rotation, Interstellar medium 
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Normal and Active Galaxies Classification, Distance determination 

Accretion Processes Basic concepts 

6. Cosmology 
Contents  Remarks  

Elementary Cosmology Cluster of galaxies, Dark matter, Gravitational lenses, Hubble’s Law, Big 

Bang, Cosmic Microwave Background Radiation 

7. Instrumentation and Space Technologies 
Contents  Remarks  

Multi-wavelength 

Astronomy  

Observations in radio, microwave, infrared, visible, ultraviolet, X-ray, and 

gamma-ray wavelength bands, Earth’s atmospheric effects 

Instrumentation and Space 

Technologies 

Ground- and space-based telescopes and detectors (e.g. charge-coupled 

devices, photometers, spectrographs), Magnification, resolving and 

light-gathering powers of telescopes  
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B. Practical Part 
This part consists of 2 sections: observations and data analysis sections. The theoretical part of 
the Syllabus provides the basis for all problems in the practical part. 
 
The observations section focuses on contestant’s experience in 

1. naked-eye observations, 
2. usage of sky maps and catalogues, 
3. usage of basic astronomical instruments–telescopes and various detectors for 

observations but enough instructions must be provided to the contestants. 
Observational objects may be from real sources in the sky or imitated sources in the laboratory. 
Computer simulations may be used in the problems but sufficient instructions must be provided 
to the contestants. 
The data analysis section focuses on the calculation and analysis of the astronomical data 
provided in the problems. Additional requirements are as follows: 

1. Proper identification of error sources, calculation of errors, and estimation of their 
influence on the final results. 

2. Proper use of graph papers with different scales, i.e., polar and logarithmic papers. 
3. Basic statistical analysis of the observational data.  
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Photo Gallery 
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