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It is our pleasure to be host of the Third International Olympiad on Astronomy and Astrophysics. Exceptional students and 
their delegate team leaders from 19 countries have participated. This is certainly a great event in history of astronomy 
education in Iran. 

Iran has a great legacy in astronomy going back to more than 1000 years ago when famous astronomers like Abdurrahman 
Sofi and Nasiredin Tousi have criticized geocentric idea with their precise naked eye observation. During Islamic period great 
observatories were established in Maraghe and Samarghand  which their observation enlightened European scholars during 
15 and 16 centuries when they made the new solar system model. 
 
United Nations has declared 2009 to be the international year of astronomy. This make a unique opportunity for IOAA to 
establish how astronomy as the oldest science, can influence to human community. During thousands of years peoples with 
different cultures, religions and ethnic have tried to observe and understand the same borderless sky. This shows that how 
astronomy can make people united. 

International Astronomy Olympiad has had great impact in astronomy education in Iranian high schools.  We started to 
participate in International Astronomy Olympiad (IAO) in 2003.  Since seven years many small size observatories with 20 to 40 
cm telescopes are constructed. Astronomy classes are now part of regular educational program in intermediate and high 
schools and amateur activities are raised to such high level that they arrange nationwide performance to popularize 
astronomy. 

By the third IOAA, it is clear that this international event is now a mature event to give energy and to motivate talented 
student for further study and research in astronomy.   

Local Organizing Committee  
Third International Olympiad on Astronomy and Astrophysics 
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Distinguished scholars, professors, organizers, honorable participants, dear guests to the 3rd 
International Olympiad of Astronomy and Astrophysics.
 
It is indeed my great pleasure to witness a lively and dynamic presence of lovers of astronomy in a 
warm atmosphere of friendship, brotherhood and affection, in which one can feel the scent of venture 
for knowledge and understanding.We are privileged to be y
historical and scientific background in terms of astronomy.
  
This country is proud to be the cradle of prominent scientists namely Khajeh Nasir al

Abdolrahman Soufi-Razi, Qiaseddin Jamshid-Kashani and tens of other renowned figures, each of them is truly the origin of 
significant developments and breakthroughs in the whole world.We are honored to have such national scientific assets as well 
as tireless young generation who have guaranteed our remarkable p

 
I hope this year competition would create a suitable ground for growth of merits and talents, enhancement of astronomy and 
international congruity. 
To conclude, I would like to express my sincere thanks to all founders and
competition and wish you prosperity and success. 

 
Seyed Ramezan Mohsenpour 
Acting Minister of Education 

 


Distinguished scholars, professors, organizers, honorable participants, dear guests to the 3rd 
International Olympiad of Astronomy and Astrophysics. 

is indeed my great pleasure to witness a lively and dynamic presence of lovers of astronomy in a 
warm atmosphere of friendship, brotherhood and affection, in which one can feel the scent of venture 
for knowledge and understanding.We are privileged to be your host in a great land with an ancient 
historical and scientific background in terms of astronomy. 

This country is proud to be the cradle of prominent scientists namely Khajeh Nasir al-Din Tousi, 
ns of other renowned figures, each of them is truly the origin of 

significant developments and breakthroughs in the whole world.We are honored to have such national scientific assets as well 
as tireless young generation who have guaranteed our remarkable place in scientific developments. 

I hope this year competition would create a suitable ground for growth of merits and talents, enhancement of astronomy and 

To conclude, I would like to express my sincere thanks to all founders and organizers of this scientific forum and such valuable 
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Dear Students, Distinguished Professors, Honorable Guests;
 
It is to my greatest delight to have the Young Scholars Club honored with hosting the third 
International Olympiad in Astronomy and Astrophysics. It i
fruitful and enjoyable, and that you return home with pleasant memories to keep forever.
 
Your eager and wholehearted participation will undoubtedly help us achieve the goals for which 
international Olympiads have always been organized. 
Realizing these goals gives hope that today's turbulent world can be brought together, through the 

ethical and cultural roots that we all share and by relying on human virtues and compassion, to fulfill our mission of 
disseminating, and furthering international collaboration on, knowledge and education.
Once again I would like to thank you for joining us and wish everybody success and fulfillment in their life.

 
Mohsen Jamaali, 

 
Head of the Organizing Committee, 
Third International Olympiad in Astronomy and Astrophysics 

 


Dear Students, Distinguished Professors, Honorable Guests; 

It is to my greatest delight to have the Young Scholars Club honored with hosting the third 
International Olympiad in Astronomy and Astrophysics. It is our hope that you will find your stay in Iran 
fruitful and enjoyable, and that you return home with pleasant memories to keep forever. 

Your eager and wholehearted participation will undoubtedly help us achieve the goals for which 
have always been organized.  

Realizing these goals gives hope that today's turbulent world can be brought together, through the 
ethical and cultural roots that we all share and by relying on human virtues and compassion, to fulfill our mission of 

ating, and furthering international collaboration on, knowledge and education. 
Once again I would like to thank you for joining us and wish everybody success and fulfillment in their life. 
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Dear Organizing committee, Team Leaders, Students, Honor Guests, Ladies & Gentlemen 

  
On Behalf of the IOAA secretariat, including me as an IOAA president and Dr.Chatief Kunjaya as an IOAA 
general secretary would like to express our deep appreciation to the Islamic Republic of Iran for hosting the 
3rd International Olympiad On astronomy and astrophysics. From 2006, the representative from five 
countries namely, Iran, Indonesia, Poland, China and Thailand gathering together to discuss the possibility 
to organize the IOAA and establish statue and syllabus. Finally in 2007 the first IOAA was organized in the 
city of Chiang Mai in Thailand and was very successfully when 20 countries sent students to participate in 

this competition.  
The second IOAA was also successfully organized by Indonesia in 2008 in the city of Bundung at that time 22 countries were 
involved. 
So, I strongly believe that the 3rd IOAA organized by the Islamic Republic of Iran in 2009 with 20 participating countries would 
be as successful as those previous IOAA. IOAA is established to promote competitions in the subject of astronomy and 
astrophysics among students from different countries around the world in friendship atmospheres. This activity, not only give 
students opportunity to show their best potencies in the area of astronomy and astrophysics, but also give them 
opportunities to make friends with students from other countries. I would like to commend the LOC for the 3rd IOAA for their 
hard work that make today's event possible. I hope again for the successful of the 3rd IOAA and wish for the best to all 
participants. 

 
Thank you very much. 

 
Professor Boonrucksar Soonthornthum, 
President of IOAA 
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Ladies and gentlemen, Dear honorable guests;
Three years ago when we did accept to be the host of the third international Olympiad on
and astrophysics in 2009, we did know that putting together 20 countries, evaluating
students and preserving high standards of IOAA need hard works accuracy and
this goals more than 150 professionals including faculty members
and astronomy were employed as examiners jury members and
 
The theoretical exam was the major challenge for the academic committee
problems take at least 6 months to design

performed to be sure that they are correct and qualificative.  
Practical exam was another issue, data analysis is a major field in modern astronomy
what taking place in real astronomical researches and executable with
different ideas we chose, two where adequate to student understanding

 
Observation has been hart of astronomy from the beginning. Iran is the land of big deserts with clear
naked eye to explore the beauty of universe. During observational exam
the darkest skies in Iran but also to visit an old Karvansara where placed in the famous silk road. Skillful amateur astr
and well trained physics students helped us during  this exam.  
Ladies and Gentlemen; IOAA was a huge event, after ten days of hard work we are
"Enhancing the development of international contacts between d
astrophysics". 

 
Taghi Mirtorabi 
Head Of Academic Committee 

 
ear honorable guests; 

Three years ago when we did accept to be the host of the third international Olympiad on astronomy 
we did know that putting together 20 countries, evaluating most exceptional 

students and preserving high standards of IOAA need hard works accuracy and discipline. To achieve 
this goals more than 150 professionals including faculty members, PhD and MSc Students in Physics 
and astronomy were employed as examiners jury members and assistants. 

The theoretical exam was the major challenge for the academic committee. 15 short and 2 long 
problems take at least 6 months to design. Long discussion between academic committee was 

Practical exam was another issue, data analysis is a major field in modern astronomy. Designing a problem which simulates 
xecutable with a simple calculator was not easy. Among more that ten 

adequate to student understanding. 

beginning. Iran is the land of big deserts with clear sky which invites the 
naked eye to explore the beauty of universe. During observational exam students not only had opportunity to explore one of 

old Karvansara where placed in the famous silk road. Skillful amateur astronomers 

IOAA was a huge event, after ten days of hard work we are now one step closer to the main IOAA aim: 
Enhancing the development of international contacts between different in the field of education in astronomy and 



 People

• Steering Committee 
• Organizing Committee 
• Academic Committee 
• Juries 
• Team Guides, Tour Guides 
• Medical Team
• Help desk
• press 
• Staff 
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 3rd IOAA

• Contestants
• Leaders and Observers
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Pritom Mojumdar 
Md. Shahriar Rahim Siddiqui 
Md. Marzuk Shalvi 





 
Anastasiya Meishutovich 
Katsiaryna Shakhorka 
Raman Samusevich 
Vladimir Horoshko 
Dzmitry Yemelyanau 

 

 
Alvaro Ruben Hurtado Maldonado 
Anita Carol Padilla Vaca 



 
Otávio Menezes 
Daniel Soares 
Leonardo Stedile 
Thiago Hallak 
Hugo Araujo 

 

 
Wathna Ly 
Sok Eng Van 
Ly Sorng Oeng 

 
Duong Dyraden 
Phorn Sopheak 



 
Yanbin Feng 
Wenxiong Li 
Yunpeng Li 

 
 

Mu Bai 
Jiarui Huang 
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Georgios Valogiannis 
Angelos Tsiaras 
Orfefs Voutyras 
Athanasios Mitrakis 
Georgios Lioutas  
 



 
Sujeet Gholap 
Nidhi Pashine 
Nitin Jain 
Kedar Tatwawadi 
Aniruddha Bapat 


 

 
Veena Salim 
Alfiah Rizky Diana Putri 
Dyah Arini Hutaminingtyas 
Stevanus Kristianto Nugroho 
Anas Maulidi Utama 





 
HamidReza Akbari 
Mehrnoosh Shafieezade Abade 
Shahab Sarmashghi 
Shadi Farahzadi 
Ramyad Hadidi 

 
Ali Aliyari 
Mohsen Rezaei Zadeh 
Nima Chartab Soltani 
Niloufar Nilforoushan 
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Otemissov Adilet 
Sultangazin Adil 





 
Ho Jin Cho 
Hyun Kyu Choi 
Donghyeon Kim 
Uiryeol Lee 
Yoonsoo Park 
 

 

 
Ilona Kovieraite 
Dainius Kilda 
Motiejus Valiunas 
Povilas Kanapickas 





 
Piotr Godlewski 
Patryk Pjanka 
Grzegorz Gajda 
Przemysław Mróz 
Rafal Sikora 
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Constantin Marius 
Zelko Ioana Alexandra 
Kruk Şandor Josef 
Oprescu Miruna Antonia 
Mărgărint Vlad Dumitru



 
Aleksandar Vasiljkovic 
Natasa Dragovic 
Milena Milosevic 
Filip Zivanovic

 

 
Galabada Dewage Ashan Ariyawansa 
Eranga Thilina Jayashantha Bannack Gedara 
Yasith Mathangasinghe 
Basnayake Mudiyanselage Shyaminda Bandara 
Basnayake 
Godagama Rajapakshage Danula Sochiruwan 
Godagama 



 
Miroslav Jagelka 
Fridrich Valach 
Peter Kosec 
Eugen Hruska 

 

 
Thanawuth Thanathibodee 
Taweewat Somboonpanyakul 



Nathanan Tantivasadakarn 
Puttiwat Kongkaew 
Yossathorn Tawabutr 
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Ronald Cruz
Moshurl Amin 




 
Alexander Poplavsky 
Stanislaw Sekerzhitsky 

 

 
Roy Omar Edgar Bustos Espinoza 



 
Thais Mothe Diniz 
Bruno L'astorina 

 

 
Ing Heng 
Tharith Sriv 
Koy Hen 



 
Jin Zhu 
Dongni Chen 


 

 
Loukas Zachilas 
John Seiradakis  





 
Aniket Sule 
Mayank Vahia 





23

 

 
Hakim Luthfi Malasan 

               Mochamad Irfan



 
Sepehr Arbabi Bidgoli 
Leila Ramezan

 

 
Baranovskaya Svetlana 




 

Yong Hee Kang 
Yoojea Kim 

 

 
Jokubas Sudzius 
Audrius Bridzius 





 
Grzegorz Stachowski 
Jacek Szczepanik 

 

 
Trocaru Sorin 
Petru Craciun 







 
Slobodan Ninkovic 
Ivan Milic 
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Dr. Kalu Pathirannahelage Sarath Chandana 
Jayaratne 
Ranawaka Arachchige Sujith Saraj Gunasekera 





 
Ladislav Hric 
Maria Bartolomejova 

 

 
Arthit Laphirattanakul 
Sathon Vijarnwannaluk 



 
Volodymyr Reshetnyk 

 



 Timetable

• Contestants  
• Leaders,Observers
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● 

 18:45   Arrival, Registration   
 19:00 22:00 Welcome Ceremony   
      ●
 6:30 8:00 Breakfast (Laleh Restaurant-Bkc Complex)   
 9:00 12:00 Observation Exam Briefing   
 12:00 14:00 Lunch (Laleh Restaurant)   
 14:00 17:00 Checking Equipments For Observational Exam   
 17:00 18:00 Leaving Bkc Complex For Water & Energy Hall   
 18:15 21:00 Opening Ceremony   
 21:00 23:00 Dinner   
      ●
 6:30 8:00 Breakfast (Laleh Restaurant-Bkc Complex)   
 9:00 12:00 Visiting Sa'ad Abad Palace   
 12:00 14:00 Lunch (Laleh Restaurant)   





































 

14:00 16:00 Visiting Dar-Abad Wild Life Museum 





































  Visiting Fan-Amooz (Technology)Park 
16:00 18:00 Visiting Fan-Amooz (Technology)Park Visiting Dar-Abad Wild Life Museum 
19:00 20:00 Dinner (Laleh Restaurant) Dinner (Laleh Restaurant) 
21:00   Theoretical Exam Briefing  Theoretical Exam Briefing  
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● 
 6:30 8:00 Breakfast (Laleh Restaurant)   
 8:30 9:00 Leaving For Exam Venue   
 9:00 14:00 Theoretical Exam   

  14:00 15:00 Lunch (Laleh Restaurant)   

  17:00 19:00 Scientific Theatre   

  19:30   Dinner    
      
●

 6:00 8:00 Breakfast(Laleh Restaurant)   
 9:00 12:00 Photometer Making Workshop   
 12:00 14:00 Lunch (Laleh Restaurant)   

  15:00 17:00 Astrolabe Making Workshop   

  17:00 20:00 Visiting Eram Park & Italian Circus   

  20:00 21:30 Dinner    
      ●
 6:30 8:00 Breakfast(Laleh Restaurant)   
 9:00 12:00 Data Analysis Exam   
 12:00 14:00 Lunch (Laleh Restaurant)   

  15:30 20:00 Leaving For Deh-Namak Caravanserai   

  17:00 20:00 Dinner In Deh-Namak Caravanserai   

  20:00 21:30 Observational Exam    
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● 

 6:30 8:00 Breakfast(Laleh Resturant-Bkc Complex)   
 9:00 12:00 Tochal Tele-Cabin   
 12:00 14:00 Lunch(Laleh Restaurant)   

 

14:00 20:00 Meeting With Members Of Niavaran  

 

 
        Astronomical Center  

20:00 21:00 Dinner(Laleh Restaurant)  
      

●
     
 6:30 8:00 Breakfast(Laleh Restaurant)   
 9:00 11:00 Visiting Milad Tower   
 12:00 14:00 Lunch    

  15:00 18:00 Group Competition   

  20:00 22:00 Dinner Banquet Hosted By    

         Municipality In Sheean Hotel    
      
●

 6:30 8:00 Breakfast(Laleh Restaurant)   
 9:00 11:00 Visiting Tehran Bazaar & Shopping   
 12:00 14:00 Lunch    

  15:00 18:00 Sundials Making Workshop    

  20:00 22:00 Dinner Banquet Hosted By  Sharif    
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● 
 6:30 8:00 Breakfast(Laleh Restaurant)   
 9:00 12:00 Free Time   
 12:00 14:00 Lunch    

  15:00 18:00 Closing Ceremony   

  20:00 22:00 Dinner   

      
●

 6:30 8:00 Breakfast(Laleh Restaurant)   
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● 

 18:45   Arrival, Registration   
 19:00 22:00 Welcome Ceremony   
      ● 
 6:30 8:00 Breakfast(Persian Evin Hotel)   
 9:00 12:00  International Board Meeting (I)   
 12:00 14:00 Lunch(Evin Hotel)   
 14:00 17:00 Free Time   
 17:00 18:00 Leaving Bkc Complex For Water & Energy Hall   
 18:15 21:00 Opening Ceremony   
 21:00 23:00 Dinner   
      ●  
 6:30 8:00 Breakfast   
 9:00 12:00 Theoretical Exam:  Discussion   
 12:00 14:00 Lunch In Parsian Evin Hotel   

  14:00 20:00 Theoretical Exam: Translation    

  20:00 21:30 Dinner In Parsian Evin Hotel    
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●  
 6:30 8:30 Breakfast   
 9:00 12:00 Visiting Sa'ad-Abad Palace    
 12:00 14:00 Lunch (Hotel)   

 15:00 17:00 Visiting Contemporary Arts Museum    

 17:00 19:00 Visiting Iran Carpet Museum    

 20:00 21:00 Dinner    
●  
 6:30 8:00 Breakfast   
 9:00 12:00 Practical And Observational Exams: Discussion   
 12:00 14:00 Lunch    

  14:00 20:00 Practical And Observational Exams :Translation    

  20:00 21:00 Dinner    
      ●  
 6:30 8:00 Breakfast   
 9:00 12:00 Ray Sightseeing   
 12:00 13:30 Lunch    

  15:00 18:00 Visiting Iran Bastan Museum    

  20:00 21:00 Dinner    
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●  
 6:30 8:30 Breakfast   
 9:00 12:00 Tochal Tele-Cabin   
 12:00 14:00 Lunch   

 16:00 17:30 Visiting Imam Khomeini House (Jamaran)     20:00 21:00 Dinner    
      ●  
 6:30 8:00 Breakfast   
 9:00 11:00 Moderation   
 12:00 14:00 Lunch    

  16:00 19:00 Moderation    

  20:00 22:00 Dinner Banquet Hosted By  Municipality In Sheean Hotel    
      ●  
 6:30 8:00 Breakfast   
 9:00 12:00 Visiting Tehran Bazaar & Shopping   
 12:00 14:00 Lunch    

  16:00 19:00 International Board Meeting  (Ii)    

  20:00 22:00 Dinner Banquet By Sharif University Of Technology    
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● 
 6:30 8:00 Breakfast   
 9:00 12:00 Free Time   
 12:00 14:00 Lunch    

 15:00 18:00 Closing Ceremony    

 20:00 22:00 Dinner    
      
 ●  
 6:30 8:00 Breakfast   
 


  

   

     

     



• Theoretical Problems 
• Practical Problems
• Observasional Problems
• Students Answer sheets

 Problems and solutions
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TTTTable of Constantsable of Constantsable of Constantsable of Constants    (All constants are in SI)    Parameter Symbol Value 
Gravitational constant G 6.67 × 10   Plank constant h 6.63 × 10J s   ℏ 1.05 × 10    Speed of light c 3.00 × 10    Solar Mass ⨀ 1.99 × 10  Solar radius ⨀ 6.96 × 10  Solar luminosity ⨀ 3.83 × 10  Apparent solar magnitude (V) ⨀ -26.8 Solar constant ⨀ 1.37 × 10   Mass of the Earth ⨁ 5.98 × 10  Radius of the Earth ⨁ 6.38 × 10  Mean density of the Earth ⨁ 5 × 10    
Gravitational acceleration at sea level g 9.81   Tropical year  365.24 days Sidereal year  365.26 days Sidereal day  86164 s Inclination of the equator with respect to the ecliptic ε 23.5° Parsec pc 3.09 × 10   Light year   9.46 × 10  Astronomical Unit AU 1.50 × 10   Solar distance from the center of the Galaxy  8 × 10 Hubble constant H 75    Mass of electron  9.11 × 10  Mass of proton  1.67 × 10  Central wavelength of V-band  λ 550   Refraction of star light at horizon  34′ 
 π 3.1416 

 Useful mathematical formula: ln(1  )           0 
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et oe te ne enit o t in te i oixit  ie exonenti nctiono  exp (−  ) ee eeent teitnceotecenteo tex i teitnceo ten
otecenteotexiteticieoin iteteenitoitteoitionote
n.ntonoeoeetecenteotexitinieoie.eteticteoe
inttectetncneoteoetionitoxitecontntotenite
o  −

 onieiniitinniteo  1oteecoecctetexiitncettteecoe
cnetectteect.oiiciteinoeteeenceointeteeioteeino
extinction.

 enextinctiono oteinteteei.eettecctiononeintet
notinoneotexiitnceteeeinttcneoee.

c ienexeionoteneoteeeintteniteitinoineotte
cnoeeitentniteinteneon + i.e..einttcontite
ooet.ntitenoextinctioninteinteteeit.
intteoexniono  log i
    + 11  −  
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 =  2 

       =   =      

=
3 × (3.00 × 10)32 × 3.1416  1(6.67 × 10)(10 × 1.99 × 10)

 
      = 1.85 × 10     





















 = 6  −  = −2.5 log 6 – (−26.8)  =  − 2.5 log 1.37 × 10

 = 1.04 ×  10( ⁄ )
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 = ℎ = ℎ 
 = 6.63 × 10 × 3.00 × 10550 × 10 
 = 3.62 × 10 


  =  = 1.04 ×  103.62 × 10 × 3.1416 × 0.003 = 8 × 10    






















  = 2ℎ = √2 × 9.81 × 0.5 = 3.13 



 =  2 
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  =  2 =  2  43   
 =  3   
  =  3
  = 2 × 10 




















  =    23. = 12.


  =    23. = .


 tan() = ℎ = 0.22
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tan() =   +  = 1.70
  = 1.70   = 0.0 


 = .7 























 '
 










Winter solstice Summer solstice  
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Cos  =  + ℎ = 6370.86370.8 + 5.6  ⟹   = 2° 24′
en   = 90 −  −  −  

 = 90 − 35° 57′ − 34′ − 2° 24′
 ⟹   = 51° 5′





int





int


int



letileetlltegittinltentiltteentetel
letting (∞) = 0nienitneilititinee









47



 12 ( = ) −  =  = 12( = 0)  (0)


( = ) = 0( = 0) =  

 (0) = −12 −  


(0) = −12   −  
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(0) = −32 ×  


  =   ( = 0) =  −    = 0


 = 3        →         = 3 

















  = 



  = 286164 = 7.29 × 10( ⁄ )
  =  = 7.29 × 10 × 5.3 × 60 = 0.023 (rad) 
 =  =  = 0.02339° = 0.018 (rad) ≃ 62  
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 12  = 12  2 


 ≈ √2  

  =  
  =  = 20 × 3.09 × 10 × 9 × 106.67 × 10 = 8.3 × 10

  = 4.2 × 10⨀

























   = 
      =  cos    sin  = (cos   sin )
 sin  = cos   ⇒ cos  =  sin 
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  =   − 1 sin 
  − 1 = 
  =    sin  

  =   sin   
  =   1 1°1  1°

  =   1





























  = 
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 =     = 4 × 6.96 × 1020 


  = 1.93 × 10 
 = 1.93 × 10 















  =  = 38π 
  =   = 2.4 × 10
  = 1.1 × 10 
  = 0.2 10  = 3 × 10 























 ⨀ = − ∆∆ = − ∆∆ = − 
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  = −⨀ = − 3.83 × 10(3.00 × 10) = −4.26 × 10()

  =    =  


 =    = 


  =  ⇒  =  ⇒  = −   = − 
 ⇒  = − ( ⁄ )  = − ⇒  = − ⇒  = −
 ⇒  = −1.50 × 10 × 4.26 × 101.99 × 10 = 3.21 × 10( ⁄ )
  = 3.19 × 10 × 100 × 86400 × 365.24 = 1.01(100)
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 ∠ 


 ∠ = 106687 × 360 = 55.5°


∠ ∶
 ∠ = 106365 × 360 = 104.5°


 ∠
 ∠ = 104.5 − 55.5 = 49.0°

 cos(∠) =    

  =  = 1cos(∠) = 1cos(49°) = 1.5  
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OS

  = 8   = 8  . = 3°
  = 8     = .°

EOS sin = sin 
  = sinsin  = 3.98




























b
  ∝ 

  ∝  
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 ∆ = −2.5 log  = −2.5 log 2 = −2.5 log 4
 ∆ = −1.5














 
  =  ∘ −  = − 2 < 0
  < 0  0


  = − 2 
  = 


 

  ΄ = 2
΄ = 
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In′ n
  = ′ 
nnn ∘
()


In  =  −  =  − ( −   ) =  −      =    = 2

 n 
  = 2 2 −   = ( − 2) = 23 
























n





n
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   1  )1  
   1  )1  2  )
     12
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∆ = ∆ 

∆ =  =  + 2 
= 2 × bae2 + πab2 = bae + πab2 



∆ = bae + πab2 =  + 2 = 0.5 + 2  



 =  = .5 


∆ =  × 0.5 + 2  = 55.7 
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 =  + 5  10


 = 1 = 0
  =   10 




  =  + 0 + 5 (100)





  = 0 + 5 ()


 
  = 5  55    5


    1 


 
 + ∆

 ∆ =   () ∆
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∆
 ∆∆ =   ()





  =   5  10

  =   5   ∆10 
 ∆ = 5   ∆ 
 ∆ = 5 1  ∆ 
 ∆ = 510  1  ∆ 
 ∆ = 510 ∆ 


∆ ∆
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∆∆ = ∆∆ × ∆∆



    ∆∆ = 105 ()


 x = 10 






    


  =     



 =     
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∆∆

   ∆∆ = 105 exp (10 ) × 10()           
 ∆∆ = 105 nexp (2R )exp (− 10 ) × 10()  Θ( −  )    


Θ()
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V
50 × 50






 1.20 

 25 × 25 μ

 450 

 25°


 0.3

 

 

 

 

(1) 

Figure (1.1) 
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1 9.03

3 6.22

4 8.02
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Table 2.1 


 

 

 

 

 

 

 










 Column 2 Column 3 Column 4 
 Earth - Sun Distance (AU) Phase (%) Elongation (SEV; degree) 

 1.0043 88.4 27.56 
 0.9986 84.0 32.29 
 0.9957 81.6 34.53 
 0.9931 79.0 36.69 
 0.9905 76.3 38.71 

 0.9883 73.4 40.62 
 0.9864 70.2 42.38 
 0.9839 63.1 45.29 
 0.9834 59.0 46.32 
 0.9838 49.5 47.09 
 0.9863 37.2 44.79 
 0.9881 29.6 41.59 
 0.9904 20.9 36.16 
 0.9956 3.8 16.08 
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Solution 1: CCD Image Processing 

a) To measure instrumental magnitude we should choose an aperture. Careful investigation of the image, shows that a 
5 × 5 pixel aperture is enough to measure  for all stars.  can be calculated using: 

 = −2.5 log(
∑ I() −  NI̅




Exp ) 

where I() is the pixel value for each pixel inside the aperture, N is number of pixels inside the aperture, I̅ is the 
average of sky value per pixel taken from dark part of image and Exp is the exposure time. Table (1.4) lists values 
for  and  calculated for all three identified stars. 

I̅ = 4.42 

 = 25 

 = 45 

Table (1.4) 

Star    
1 -3.02 9.03 12.38 
3 -5.85 6.22 12.40 
4 -4.04 8.02 12.39 

 



69

b) Average  = 12.4 
c) Following part (a) for stars 2 and 5, we can calculate true magnitudes () for these stars 

 
Table (1.5) 

Star   
2 -2.13 9.93 
5 -0.66 11.4 

 
d) Pixel scale for this CCD is calculated as 

 

 =
 

  ×
180 × 3600

  

 
= 4.30˝ 

 
e) Average sky brightness: 

 = −2.5 log
 I̅

()()    

 
= 20.6 
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f) To estimate astronomical seeing, first we plot pixel values in x or y direction for one of the bright stars in the image. 
As plot (1) shows, the FWHM of pixel values which is plotted for star 3, is 1 pixel , hence astronomical seeing is equal 
to  
 

  ˝ 
 
 

 

 

 

 

 

 

 

 

 

Plot (1) 
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Solution 2:  Venus

                  




2 +
′

2 



 ′ = ()



 = (


2 +  cos()
2  

 ) × 100 =
100

2 (1 + cos()) = 100(


2 )
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 =




 = 
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0.712

0.714

0.716

0.718

0.720

0.722

0.724

0.726

0.728

0.730
Sun - Venus Distance (AU)
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 = 0.2
 = 0.1



 =
  )

2 = 0.2



 =
  

2 = 6.92 × 10
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Table 2.2 



 

 

 

 

 

 

 

 

 

 

 

Column 1 Column 2 Column 3 

Date SVE 
( ͦ) 

Sun - Venus Distance 
(AU) 

2008-Sep-20 39.83 0.726 
2008-Oct-10 47.16 0.728 
2008-Oct-20 50.80 0.728 
2008-Oct-30 54.55 0.728 
2008-Nov-09 58.26 0.728 
2008-Nov-19 62.10 0.728 
2008-Nov-29 66.17 0.727 
2008-Dec-19 74.81 0.725 
2008-Dec-29 79.63 0.723 
2009-Jan-18 90.57 0.721 
2009-Feb-07 104.83 0.719 
2009-Feb-17 114.08 0.718 
2009-Feb-27 125.59 0.719 
2009-Mar-19 157.52 0.721 



77




























∠























78  




  c  ecee  eo e   od  e  e d  ed  e

oe
 coeocooo

 oeooedeoeooeeoeeeoeo
 eeooeecoecoeoecceceoed

oeoee
  c  e ded   o e oe e  e o e  

coeceedoeee
  oo eoe e ooeceeeocoedode

code
 oeeoeoeoeodddeooeoe

eoeeeeoeod
 edceeedeedoecooe
 coeeccdeeceodee









79 







1.1:1 ≅ 100° × 70°1:.
.
...
1.1









You Have 12 minutes to answer the questions of the Naked Eye Observations (Question 1 
and Question 2) 
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Polaris 1.95
lais 3.05
i 3.3
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Before starting this part, please note: 

The telescope is pointed by the examiner towards Caph (αααα Cas). Please note the readings on the grade 
circles before moving the telescope (to be used in 3.2). 
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3.2.2.
.
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 11°: 09′: 10′′~11°

 18°: 36′: 50′′~19°




∆ =   


∆≤ 2°            
2° < ∆≤ 4°
∆> 4°
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∆= 

∆≤ 0             
0  < ∆≤  4  
4  < ∆≤   
1  < ∆≤  1 
∆> 1 




∆≤ 2°                
2° < ∆≤  4°
4° < ∆≤  8°
8° < ∆≤  10°
∆> 10°






90



91



92



93



94



95



 Results

• Theoretical Exam Marks 
• Practical Exam Marks
• Observational Exam Marks 
• 3 rd IOAA Medalists and Honorable Mentions  
• Special Prizes  
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BGD1 9.2 7.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 9.6 0.0 3.6 2.0 0.0 38.7 
BGD2 9.2 6.0 7.0 4.6 0.0 10.0 5.6 8.0 0.0 0.0 0.0 2.0 7.6 0.0 0.0 0.0 8.5 68.5 
BGD3 8.2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 4.0 0.0 15.2 
BGD4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BGD5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BLR1 7.0 0.0 8.0 3.0 3.0 0.0 10.0 2.0 0.0 0.0 0.0 4.0 10.0 8.0 10.0 31.0 21.2 117.2 
BLR2 10.0 3.0 7.0 7.6 3.0 0.0 9.6 6.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 4.0 19.2 78.4 
BLR3 9.2 10.0 9.6 0.0 3.0 10.0 9.6 0.0 0.0 0.0 0.0 10.0 10.0 10.0 7.0 0.0 20.5 108.9 
BLR4 9.2 10.0 9.0 9.6 8.0 10.0 10.0 6.0 9.4 0.0 0.0 9.6 10.0 7.0 10.0 42.0 40.0 199.8 
BLR5 9.2 9.0 5.0 8.0 10.0 10.0 10.0 10.0 0.0 0.0 4.0 8.0 10.0 9.6 4.0 25.0 13.0 144.8 
BOL1 9.2 9.0 9.0 7.6 5.0 10.0 8.0 0.0 0.0 0.0 4.0 6.0 4.0 9.6 10.0 0.0 19.5 110.9 
BOL2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BOL3 6.0 3.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 12.0 
BOL4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BOL5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BRA1 6.0 7.0 10.0 3.0 6.6 10.0 10.0 0.0 10.0 0.0 0.0 0.0 9.6 9.6 10.0 0.0 13.0 104.8 
BRA2 7.2 9.0 8.0 10.0 5.0 10.0 6.0 6.0 2.0 9.6 9.8 8.0 10.0 10.0 7.0 16.0 10.0 143.6 
BRA3 9.2 9.0 7.0 9.6 10.0 10.0 8.0 8.0 6.0 2.0 0.0 10.0 10.0 10.0 10.0 43.0 20.0 181.8 
BRA4 10.0 9.0 9.6 0.0 0.0 10.0 10.0 0.0 8.4 0.0 0.0 0.0 9.6 9.6 10.0 36.0 22.0 144.2 
BRA5 7.0 10.0 8.0 9.6 10.0 10.0 9.6 0.0 9.4 0.0 6.0 2.0 9.6 9.6 10.0 43.0 21.0 174.8 
CHN1 8.2 10.0 8.0 4.5 10.0 10.0 9.6 6.0 9.4 2.0 3.5 10.0 10.0 10.0 0.0 45.0 17.0 173.2 
CHN2 9.2 10.0 6.0 10.0 10.0 10.0 9.6 10.0 9.4 0.0 5.0 8.0 10.0 10.0 10.0 43.0 23.0 193.2 
CHN3 9.2 0.0 5.0 4.2 4.0 0.0 5.6 10.0 0.0 0.0 2.0 3.6 7.6 9.6 0.0 2.0 14.0 76.8 
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CHN4 8.2 0.0 8.0 6.1 4.6 0.0 3.0 10.0 2.0 0.0 0.0 2.0 10.0 10.0 0.0 13.0 14.0 90.9 
CHN5 9.2 9.0 8.0 9.2 10.0 10.0 9.6 10.0 9.4 0.0 0.0 2.0 9.6 9.6 10.0 40.0 25.5 181.1 
GRC1 6.0 9.0 0.0 4.5 0.0 2.0 9.6 0.0 0.0 0.0 4.0 2.0 0.0 0.0 0.0 14.0 13.0 64.1 
GRC2 8.4 9.0 5.0 3.0 0.0 1.0 4.6 0.0 2.0 0.0 2.5 6.0 9.6 10.0 0.0 7.0 20.5 88.6 
GRC3 4.0 9.0 2.0 7.2 1.0 2.0 0.0 0.0 0.0 0.0 0.0 4.0 1.0 10.0 0.0 3.0 7.5 50.7 
GRC4 9.2 6.0 0.0 9.6 0.0 0.0 9.6 0.0 0.0 0.0 0.0 2.0 0.0 9.6 2.0 0.0 17.5 65.5 
GRC5 9.2 0.0 1.0 8.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 17.5 45.7 
IDN1 9.2 9.0 10.0 0.0 3.0 0.0 5.6 8.0 2.0 0.0 0.0 4.0 10.0 10.0 0.0 0.0 20.5 91.3 
IDN2 9.2 10.0 8.0 10.0 10.0 2.0 6.0 6.0 0.0 0.0 9.8 3.6 9.6 10.0 10.0 0.0 22.5 126.7 
IDN3 6.0 0.0 9.6 0.0 0.0 2.0 5.6 4.0 0.0 0.0 0.0 6.0 9.6 0.0 9.6 4.0 17.5 73.9 
IDN4 9.2 9.0 7.0 0.0 0.0 0.0 6.0 10.0 2.0 0.0 7.0 2.0 10.0 0.0 10.0 0.0 11.5 83.7 
IDN5 10.0 9.0 10.0 8.0 10.0 2.0 10.0 10.0 10.0 0.0 9.5 10.0 10.0 10.0 10.0 29.0 14.5 172.0 
IND1 9.0 10.0 3.0 7.6 2.6 10.0 10.0 0.0 6.0 10.0 0.0 2.0 10.0 10.0 10.0 44.0 37.5 181.7 
IND2 9.2 9.0 7.0 4.5 10.0 10.0 9.6 10.0 2.0 9.6 2.0 4.0 8.0 8.5 8.0 19.0 29.0 159.4 
IND3 9.2 9.0 10.0 9.6 10.0 10.0 10.0 10.0 9.4 10.0 9.8 10.0 10.0 10.0 10.0 43.0 41.5 231.5 
IND4 10.0 10.0 8.0 3.0 10.0 10.0 10.0 6.0 9.4 10.0 0.0 9.6 10.0 10.0 10.0 42.0 37.5 205.5 
IND5 10.0 10.0 10.0 10.0 7.6 10.0 7.6 10.0 8.4 8.0 9.8 10.0 10.0 8.0 10.0 43.0 26.0 208.4 
IRG1 9.2 10.0 7.0 6.1 4.6 4.0 9.6 10.0 2.0 9.6 0.0 8.0 10.0 10.0 5.0 41.0 30.5 176.6 
IRG2 9.2 10.0 7.0 4.5 9.6 10.0 8.0 6.0 8.4 9.6 9.8 8.0 9.6 10.0 10.0 44.0 24.5 198.2 
IRG3 9.2 10.0 7.0 9.6 4.6 10.0 8.0 8.0 9.4 9.6 6.0 9.6 10.0 10.0 10.0 42.5 30.0 203.5 
IRG4 6.0 9.0 10.0 7.6 5.0 0.0 9.6 6.0 7.4 0.0 0.0 5.0 10.0 10.0 0.0 42.0 15.0 142.6 
IRN1 9.2 10.0 7.0 7.6 3.0 10.0 8.0 10.0 10.0 10.0 9.8 10.0 10.0 8.0 10.0 42.0 41.0 215.6 
IRN2 10.0 10.0 10.0 7.6 10.0 7.0 9.6 10.0 9.4 10.0 9.5 10.0 10.0 10.0 7.0 42.0 30.0 212.1 
IRN3 10.0 10.0 10.0 3.0 5.0 10.0 9.6 10.0 10.0 9.6 10.0 10.0 10.0 10.0 10.0 37.0 40.0 214.2 
IRN4 9.2 10.0 9.0 4.5 4.6 10.0 10.0 10.0 6.0 10.0 9.8 10.0 10.0 10.0 10.0 29.0 32.0 194.1 
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 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 
IRN5 10.0 9.0 10.0 3.0 10.0 2.0 8.0 10.0 10.0 0.0 0.0 5.0 10.0 9.5 6.0 44.0 28.0 174.5 
KAZ1 9.2 10.0 5.0 7.6 10.0 10.0 10.0 8.0 3.0 0.0 0.0 0.0 10.0 9.6 0.0 1.0 0.0 93.4 
KAZ2 9.2 1.0 2.0 3.0 3.0 3.0 8.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 48.2 
KHM1 9.2 9.0 6.0 1.5 0.0 0.0 5.6 0.0 0.0 0.0 0.0 6.0 2.0 10.0 0.0 0.0 20.5 69.8 
KHM2 1.0 0.0 2.0 1.5 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 1.0 0.0 10.5 
KHM3 6.0 8.4 4.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 26.4 
KHM4 9.2 3.0 4.0 0.0 0.0 4.0 0.0 6.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 28.2 
KHM5 0.0 0.0 5.0 0.0 0.0 2.0 0.0 6.0 0.0 0.0 0.0 0.0 5.6 0.0 0.0 0.0 7.0 25.6 
KOR1 9.2 9.0 10.0 9.2 10.0 10.0 8.6 10.0 2.0 9.6 9.8 9.6 10.0 9.6 6.0 44.0 37.5 214.1 
KOR2 6.0 9.0 4.0 4.5 3.4 0.0 5.6 0.0 9.4 10.0 5.0 8.0 10.0 9.6 5.0 12.0 37.0 138.5 
KOR3 9.2 7.0 10.0 8.0 10.0 10.0 9.6 2.0 7.4 9.6 6.0 4.0 9.6 9.6 10.0 42.0 22.5 186.5 
KOR4 9.2 9.0 8.0 3.0 5.0 4.0 6.0 6.0 0.0 0.0 0.0 10.0 10.0 5.0 10.0 17.0 33.0 135.2 
KOR5 9.2 9.0 7.0 8.0 9.6 2.0 9.6 8.0 9.4 0.0 5.0 4.0 9.6 10.0 10.0 32.0 22.5 164.9 
LKA1 2.0 9.0 6.0 3.9 4.6 10.0 9.6 10.0 0.0 0.0 4.0 4.0 10.0 9.6 4.0 32.0 19.0 137.7 
LKA2 2.0 3.0 3.0 6.0 2.6 0.0 5.6 4.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 18.0 47.2 
LKA3 6.0 10.0 8.0 4.5 5.0 10.0 9.6 6.0 0.0 0.0 0.0 4.0 10.0 0.0 0.0 0.0 17.0 90.1 
LKA4 9.2 9.0 3.0 2.4 0.0 0.0 5.6 0.0 0.0 0.0 4.0 2.0 9.6 0.0 0.0 0.0 15.5 60.3 
LKA5 6.0 10.0 7.0 0.0 0.0 0.0 5.6 4.0 0.0 0.0 0.0 4.0 0.0 0.0 1.0 0.0 17.5 55.1 
LTU1 7.2 0.0 3.0 7.7 1.0 0.0 2.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 15.7 46.6 
LTU2 9.2 9.0 9.0 0.0 1.0 0.0 5.6 6.0 0.0 0.0 0.0 0.0 0.0 9.6 8.0 1.0 18.0 76.4 
LTU3 9.2 10.0 0.0 9.6 5.0 0.0 10.0 0.0 10.0 0.0 0.0 0.0 10.0 10.0 0.0 31.0 8.0 112.8 
LTU4 9.2 8.0 6.0 10.0 8.0 10.0 10.0 8.0 0.0 2.0 0.0 8.0 0.0 10.0 10.0 12.0 13.5 124.7 
POL1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
POL2 9.2 9.0 10.0 7.6 7.2 10.0 9.6 2.0 7.4 0.0 0.0 8.0 10.0 10.0 10.0 28.0 16.0 154.0 
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 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 

POL3 9.2 10.0 0.0 10.0 5.0 10.0 9.6 0.0 3.0 0.0 9.8 8.0 0.0 0.0 10.0 34.0 23.5 142.1 
POL4 9.2 10.0 8.0 9.6 10.0 10.0 10.0 10.0 2.0 9.6 9.8 9.6 9.6 9.6 8.0 40.0 38.0 213.0 
POL5 8.2 1.0 0.0 0.0 9.6 0.0 8.6 4.0 0.0 0.0 0.0 4.0 9.6 9.6 9.6 3.0 19.5 86.7 
ROM1 8.2 10.0 7.0 9.2 10.0 10.0 9.6 10.0 1.0 8.0 9.8 5.6 10.0 10.0 4.0 41.0 44.5 207.9 
ROM2 9.2 10.0 4.0 10.0 10.0 10.0 10.0 0.0 9.4 10.0 9.5 4.0 10.0 10.0 10.0 45.0 30.0 201.1 
ROM3 8.2 9.0 7.0 7.6 9.6 2.0 5.6 6.0 0.0 8.6 5.0 6.0 9.6 3.0 4.0 8.0 17.0 116.2 
ROM4 8.2 9.0 10.0 9.2 10.0 10.0 9.6 10.0 7.4 0.0 9.5 10.0 10.0 10.0 10.0 44.0 11.0 187.9 
ROM5 9.2 8.0 10.0 7.6 9.4 10.0 5.6 10.0 2.0 9.6 6.0 8.0 10.0 10.0 4.0 43.0 16.0 178.4 
SRB1 9.2 10.0 9.0 9.6 10.0 10.0 6.0 10.0 2.0 0.0 0.0 6.0 10.0 9.5 10.0 45.0 34.5 190.8 
SRB2 9.2 9.0 4.0 7.6 9.6 8.0 5.6 6.0 6.0 10.0 0.0 4.0 9.6 10.0 10.0 33.0 25.0 166.6 
SRB3 9.2 10.0 10.0 7.6 4.6 5.0 5.6 0.0 2.0 0.0 0.0 4.0 9.6 9.5 0.0 10.0 16.6 103.7 
SRB4 6.0 10.0 6.0 9.2 10.0 2.0 5.6 8.0 9.4 9.6 0.0 9.6 9.6 0.0 9.6 41.0 22.0 167.6 
SVK1 8.2 3.0 9.5 4.5 6.0 0.0 10.0 10.0 0.0 0.0 0.0 2.0 9.6 9.6 0.0 32.0 21.5 125.9 
SVK2 8.2 9.0 0.0 8.0 10.0 0.0 9.6 10.0 0.0 0.0 0.0 4.0 6.0 8.0 10.0 3.0 21.0 106.8 
SVK3 9.2 10.0 8.0 9.6 4.0 2.0 10.0 10.0 2.0 10.0 0.0 4.0 10.0 10.0 10.0 4.0 8.0 120.8 
SVK4 9.2 10.0 10.0 10.0 6.0 10.0 9.0 10.0 0.0 10.0 0.0 9.1 6.5 10.0 10.0 16.0 26.5 162.3 
THA1 8.2 10.0 7.0 9.6 5.0 10.0 10.0 9.0 0.0 9.6 9.8 8.0 10.0 10.0 10.0 44.3 17.0 187.5 
THA2 9.2 10.0 10.0 3.0 4.6 2.0 8.0 9.0 2.0 0.0 9.8 2.0 10.0 2.0 4.0 41.0 21.5 148.1 
THA3 7.0 10.0 10.0 4.5 10.0 10.0 10.0 10.0 9.4 10.0 9.5 10.0 10.0 8.0 10.0 42.5 29.0 209.9 
THA4 10.0 9.0 6.0 4.5 5.0 0.0 9.6 9.0 0.0 6.0 2.0 8.0 10.0 0.0 6.0 19.0 19.5 123.6 
THA5 10.0 9.4 10.0 4.5 8.0 5.0 5.6 9.0 0.0 0.0 5.0 4.0 10.0 10.0 4.0 45.0 19.0 158.5 
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Code CCD VENUS Total Code CCD VENUS Total 

BGD1 0 13 13 CHN4 20 56 76 
BGD2 0 21 21 CHN5 31 60 91 
BGD3 0 4 4 GRC1 5 54 59 
BGD4 0 0 0 GRC2 20 50 70 
BGD5 0 0 0 GRC3 0 57 57 
BLR1 50 60 110 GRC4 14 56 70 
BLR2 0 4 4 GRC5 3 38 41 
BLR3 40 60 100 IDN1 36 58.4 94.4 
BLR4 40 60 100 IDN2 33 60 93 
BLR5 15 57.6 72.6 IDN3 38 19 57 
BOL1 0 44 44 IDN4 34.4 12 46.4 
BOL2 0 0 0 IDN5 42 60 102 
BOL3 0 10 10 IND1 43 60 103 
BOL4 0 0 0 IND2 4 60 64 
BOL5 0 0 0 IND3 35 60 95 
BRA1 12 60 72 IND4 32 57.6 89.6 
BRA2 27 58.8 85.8 IND5 24 49 73 
BRA3 19 60 79 IRG1 22 54 76 
BRA4 12 58 70 IRG2 36 56 92 
BRA5 13 60 73 IRG3 12 52.9 64.9 
CHN1 32 60 92 IRG4 14 56 70 
CHN2 34 36 70 IRN1 27 57.2 84.2 
CHN3 7 4 11 IRN2 29 59.4 88.4 
        




102

 
Code CCD VENUS Total Code CCD VENUS Total 

IRN3 19 60 79 POL1 0 0 0 
IRN4 13 53.8 66.8 POL2 25 60 85 
IRN5 29 59.2 88.2 POL3 38 60 98 
KAZ1 14 50.4 64.4 POL4 31 60 91 
KAZ2 12 0 12 POL5 37 60 97 
KHM1 0 28 28 ROM1 31 60 91 
KHM2 0 1 1 ROM2 20 60 80 
KHM3 0 12 12 ROM3 11 56 67 
KHM4 0 29 29 ROM4 20 60 80 
KHM5 0 0 0 ROM5 10 46 56 
KOR1 36 59 95 SRB1 25 60 85 
KOR2 27 51 78 SRB2 22 60 82 
KOR3 29 60 89 SRB3 1 60 61 
KOR4 11 57 68 SRB4 23 60 83 
KOR5 34 59 93 SVK1 27 52 79 
LKA1 14 52 66 SVK2 22 60 82 
LKA2 13 24 37 SVK3 12 15 27 
LKA3 22 26.5 48.5 SVK4 16 52 68 
LKA4 12 28 40 THA1 5 60 65 
LKA5 2 3 5 THA2 10 51 61 
LTU1 16 31 47 THA3 50 60 110 
LTU2 14 15 29 THA4 34 60 94 
LTU3 14 60 74 THA5 37 54 91 
LTU4 56 52 108     




103


Code P2 P3 Total Code P2 P3 Total 
BGD1 75 60 135 CHN4 35 40 75 
BGD2 0 40 40 CHN5 50 70 120 
BGD3 0 50 50 GRC1 35 40 75 
BGD4 0 0 0 GRC2 35 40 75 
BGD5 0 0 0 GRC3 25 70 95 
BLR1 30 0 30 GRC4 45 65 110 
BLR2 52 55 107 GRC5 40 50 90 
BLR3 65 75 140 IDN1 60 65 125 
BLR4 57 65 122 IDN2 50 10 60 
BLR5 60 60 120 IDN3 70 60 130 
BOL1 80 65 145 IDN4 40 50 90 
BOL2 0 0 0 IDN5 35 0 35 
BOL3 15 0 15 IND1 80 40 120 
BOL4 0 0 0 IND2 15 60 75 
BOL5 0 0 0 IND3 80 75 155 
BRA1 80 40 120 IND4 80 60 140 
BRA2 80 80 160 IND5 80 45 125 
BRA3 80 60 140 IRG1 75 60 135 
BRA4 80 40 120 IRG2 75 50 125 
BRA5 55 60 115 IRG3 75 50 125 
CHN1 55 55 110 IRG4 80 65 145 
CHN2 65 65 130 IRN1 80 60 140 
CHN3 70 60 130 IRN2 80 60 140 
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Code P2 P3 Total Code P2 P3 Total 
IRN3 80 70 150 POL1 0 0 0 
IRN4 80 45 125 POL2 75 75 150 
IRN5 80 60 140 POL3 60 62 122 
KAZ1 65 0 65 POL4 80 55 135 
KAZ2 0 0 0 POL5 80 50 130 
KHM1 25 0 25 ROM1 70 65 135 
KHM2 5 0 5 ROM2 80 62 142 
KHM3 35 0 35 ROM3 80 60 140 
KHM4 0 0 0 ROM4 70 50 120 
KHM5 0 0 0 ROM5 80 65 145 
KOR1 27 60 87 SRB1 50 55 105 
KOR2 40 70 110 SRB2 60 70 130 
KOR3 45 60 105 SRB3 35 55 90 
KOR4 55 60 115 SRB4 80 80 160 
KOR5 75 40 115 SVK1 60 40 100 
LKA1 55 0 55 SVK2 70 40 110 
LKA2 30 50 80 SVK3 40 60 100 
LKA3 40 0 40 SVK4 45 50 95 
LKA4 35 0 35 THA1 65 62 127 
LKA5 45 25 70 THA2 0 60 60 
LTU1 70 65 135 THA3 75 60 135 
LTU2 45 75 120 THA4 50 70 120 
LTU3 80 0 80 THA5 40 40 80 
LTU4 0 0 0     
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First name Last name Code Country Total Normalized Score Medal 
Nitin Jain IND3 India 921.98 104.33 Gold 
Nathanan Tantivasadakarn THA3 Thailand 880.48 99.64 Gold 
Przemyslaw Mroz POL4 Poland 848.65 96.03 Gold 
Mehrnoosh Shafieezade Abade IRN2 Iran 845.67 95.70 Gold 
HamidReza Akbari IRN1 Iran 845.67 95.70 Gold 
Shahab Sarmashghi IRN3 Iran 840.71 95.13 Gold 
Constantin Marius ROM1 Romania 835.90 94.59 Gold 
Kedar Tatwawadi IND4 India 831.67 94.11 Gold 
Valadimir Horoshko BLR4 Belarus 822.21 93.04 Gold 
Ho Jin Cho KOR1 Korea 814.73 92.20 Gold 
Nima Chartab Soltani IRG2 Iran (Guest) 804.35 91.02 Gold 
Zelko Ioana Alexandra ROM2 Romania 802.54 90.82 Gold 
Aniruddha Bapat IND5 India 790.27 89.43 Silver 
Sujeet Gholap IND1 India 781.33 88.42 Silver 
Niloufar Nilforoushan IRG3 Iran (Guest) 761.15 86.13 Silver 
Jiarui Huang CHN5 China 754.83 85.42 Silver 
Aleksandar Vasiljkovic SRB1 Serbia 752.52 85.16 Silver 
Ramyad Hadidi IRN5 Iran 751.25 85.01 Silver 
Wenxiong Li CHN2 China 750.71 84.95 Silver 
Leonardo Stedile BRA3 Brazil 750.33 84.91 Silver 
Donghyeon Kim KOR3 Korea 750.10 84.88 Silver 
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First name Last name Code Country Total Normalized Score Medal 
Oprescu Miruna Antonia ROM4 Romania 748.92 84.75 Silver 
Filip Zivanovic SRB4 Serbia 741.92 83.96 Silver 
Shadi Farahzadi IRN4 Iran 741.60 83.92 Silver 
Yanbin Feng CHN1 China 727.79 82.36 Silver 
Ali Aliyari IRG1 Iran (Guest) 726.40 82.20 Silver 
Thanawuth Thanathibodee THA1 Thailand 723.10 81.83 Silver 
Yoonsoo Park KOR5 Korea 713.81 80.78 Silver 
Natasa Dragovic SRB2 Serbia 709.21 80.25 Silver 
Patryk Pjanka POL2 Poland 702.71 79.52 Silver 
Margarint Vlad Dumitru ROM5 Romania 698.60 79.05 Silver 
Hugo Araujo BRA5 Brazil 696.90 78.86 Silver 
Daniel Soares BRA2 Brazil 687.75 77.83 Silver 
Anas Maulidi Utama IDN5 Indonesia 675.31 76.42 Bronze 
grzegorz Gajda POL3 Poland 673.79 76.25 Bronze 
yossathorn Tawabutr THA5 Thailand 660.83 74.78 Bronze 
Mohsen Rezaei Zadeh IRG4 Iran (Guest) 638.27 72.23 Bronze 
Eugen Hruska SVK4 Slovakia 636.48 72.02 Bronze 
Dzmitry Yemelyanau BLR5 Belarus 625.75 70.81 Bronze 
Thiago Hallak BRA4 Brazil 618.83 70.03 Bronze 
Puttiwat Kongkaew THA4 Thailand 617.33 69.86 Bronze 
Hyun Kyu Choi KOR2 Korea 611.88 69.24 Bronze 
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First name Last name Code Country Total Normalized Score Medal 
Raman Samusevich BLR3 Belarus 611.83 69.24 Bronze 
Nidhi Pashine IND2 India 602.15 68.14 Bronze 
Uiryeol Lee KOR4 Korea 587.48 66.48 Bronze 
Miroslav jagelka SVK1 Slovakia 573.08 64.85 Diploma 
Alfiah Rizky Diana Putri IDN2 Indonesia 566.75 64.13 Diploma 
Kruk Sandor Josef ROM3 Romania 561.33 63.52 Diploma 
Taweewat Somboonpanyakul THA2 Thailand 553.58 62.64 Diploma 
Anastasiya Meishutovich BLR1 Belarus 550.29 62.27 Diploma 
Veena Salim IDN1 Indonesia 542.10 61.34 Diploma 
Fridrich Valach SVK2 Slovakia 540.96 61.22 Diploma 
Rafal Sikora POL5 Poland 540.71 61.19 Diploma 
Povilas Kanapickas LTU4 Lithuania 536.75 60.74 Diploma 
Galabada Devage Ashan Ariyawansa LKA1 Sri Lanka 533.31 60.35 Diploma 
Otavio Menezes BRA1 Brazil 524.50 59.35 Diploma 
Motiejus valiunas LTU3 Lithuania 511.17 57.84 Diploma 
Alvaro Ruben Hurtado Maldonado BOL1 Bolivia 504.85 57.13 Diploma 
Milena Milosevic SRB3 Serbia 470.71 53.27 Diploma 
Mu Bai CHN4 China 455.90 51.59 Diploma 
Peter Kosec SVK3 Slovakia 452.00 51.15 Diploma 
Angelos Tsiaras GRC2 Greece 437.65 49.52 Diploma 
Otemissov Adilet KAZ1 Kazakhstan 428.60 48.50 Diploma 
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First name Last name Code Country Total Normalized Score Medal 
Dyah Arini hutaminingtyas IDN3 Indonesia 425.38 48.14 Diploma 
Athanasios Mitrakis GRC4 Greece 412.71 46.70 Diploma 
Stevanus Kristianto Nugroho IDN4 Indonesia 390.29 44.17 Diploma 
Dainius Kilda LTU2 Lithuania 363.92 41.18  
Yasith Mathangasinghe LKA3 Sri Lanka 363.79 41.17  
Georgios Valogiannis GRC1 Greece 353.48 40.00  
Ilona Kovieraite LTU1 Lithuania 341.00 38.59  
Yunpeng Li CHN3 China 336.79 38.11  
Orfefs Voutyras GRC3 Greece 334.56 37.86  
katsiaryna shakhorka BLR2 Belarus 304.65 34.47  
Georgios Lioutas GRC5 Greece 284.04 32.14  
Eranga Thilina Jayashantha Bannack Gedara LKA2 Sri Lanka 270.08 30.56  
Basnyake Mudiyanselage 
Shyaminda bandara basnayake LKA4 Sri Lanka 266.90 30.20  
Wathna Ly KHM1 Cambodia 256.27 29.00  
Md. Shahriam arahim Siddiqui BGD2 Bangladesh 252.50 28.57  
Pritom Mojumdar BGD1 Bangladesh 250.40 28.33  
Godagama Rajapakshage 
Danula Sochiruwan Godagama LKA5 Sri Lanka 213.79 24.19  
Sultangazin Adil KAZ2 Kazakhstan 145.50 16.46  
Duong Dyraden KHM4 Cambodia 130.92 14.81  
Ly Sorng Oeng KHM3 Cambodia 123.81 14.01  
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First name Last name Code Country Total Normalized Score Medal 
Md. Marzuk Shalvi BGD3 Bangladesh 93.21 10.55  
Anita Carol Padilla Vaca BOL3 Bolivia 64.90 7.34  
Phorn Sopheak KHM5 Cambodia 64.00 7.24  
Sok Eng Van KHM2 Cambodia 33.02 3.74  
Hugo Roberto Gutierrez BOL2 Bolivia 0.00 0.00  
Md.Shahreer Zahan BGD4 Bangladesh 0.00 0.00  
Nibirh Jawad BGD5 Bangladesh 0.00 0.00  
Hesser Russell Taboada Michel BOL4 Bolivia 0.00 0.00  
Gustavo Tobalin Cardenas BOL5 Bolivia 0.00 0.00  
Piotr Godlewski POL1 Poland 0.00 0.00  
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 International Board Meeting

• Officers  
• statues of the ioaa 
• syllabus  
• notes on international board
    meeting
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Associate Professor Boonrucksar Soonthornthum 
Director of National Astronomical Institute of Thailand   
 Contact Address:  Physics Building, Faculty of Science, Chiang Mai University 

Chiang Mai 50200, Thailand 
Email: Boonrucksar@narit.or.th 
Tel:      +66   5322    5569 
Fax:     +66   5322    5524 
 

  



Assistant Professor  Chatief Kunjaya 
Astronomy Department Lecturer 
 Contact Address:    Institut Teknologi Bandung, Jl. Ganesha 10, 

Bandung 40132, Indonesia 
Email:   kunjaya@as.itb.ac.id 
Tel :      +62  22  251  1576 
Fax :     +62  22  250  9170 
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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 period of August - 
December. 


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 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. 
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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. 


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. 


Each participating country sends one regular team consisting of high school students. Also students who finished 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 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 whole delegation), and the other –as pedagogical leader (responsible for the students). The 
accompanying persons become members of the International Board, where they have equal rights. Members of the 
International Board are treated as contact persons in participating countries concerning the affairs of the International 
Olympiad on Astronomy and Astrophysics until the next 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 between the participants should not be 
reflected in any activity during the competition. Any political activity directed against any individuals or countries is strictly 
prohibited. 
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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. 


The organizing country has the right to invite guest teams in addition to the regular teams (no more than one guest team per 
one 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 the duties of the leaders of the 
regular teams. 
Participation of a guest team always needs the agreement of 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 are classified in the same way as regular teams. They may receive diplomas and prizes, their 
names should be associated with the letter “G” (“Guest”) in all official documents. 


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. 
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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.  

 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.  


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. 

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. 
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The competition tasks are prepared by the host country. 


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. 


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).  
 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.  


In addition to the individual classification one establishes the team classification according to the following rules: 

 Teams consisting of less than two 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 host country will be free to decide which 
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option to use or propose a different format in consultation with the Secretariat . This should be announced to all the 
participants in advance.    


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.  
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.  
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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.  


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. 


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. 


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.  
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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. 


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. 


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. 


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. 


Participation in the International Olympiad in Astronomy and Astrophysics signifies acceptance of the present Statutes by the 
Ministry of Education of the participating country. 


The originals of these Statutes are written in English. 
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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 

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 
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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, 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. stellar systems : 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. Cosmology : Contents  Remarks   

Elementary Cosmology Cluster of galaxies, Dark matter, Gravitational lenses, Hubble’s 
Law, Big Bang, Cosmic Microwave Background Radiation 
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6. 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  

 

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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For  continuation of International  Olympiad on Astronomy and Astrophysics,  these countries declared their  candidacy  to 
host  future IOAA events in the  specified year. 

 

China                                       2010 
Poland 2011 
Slovakia or Brazil 2012 
Greece       2013 
Romania 2014 
Korea or  Bangladesh 2015 
Bolivia 2016 
India 2017 
Lithuania      2018 

 



 Appendices

• Gallery  
• Newsletters  
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