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Figure 2. A: Uvedan deo oblasti sa slike 1 posmatran nedto ranije. Podaci

#a ovaj snimak su: DATE-OBS

2010-09-07 04:42:33.3" / Sredina trajs

ckapozicije. B: Uveéan deo oblasti sa slike 1 oko objekta 2.
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Zadatak 11:Krive sjaja zvezda (35 poena)

Pulsirajuéa promenljiva zvezda KZ Hydrae posmatrana je telreskopom sa
CCD kamerom. Slika 4 pokazuje CCD snimak KZ Hydrae koja je data za-
jedno sa zvezdom za djenje (C: ison) i lom za proveru (Check).
U tablici 1 (slika 5) nalazimo trenutke posmatranja u julijanskim danima i ra-
zlike zvezdanih veli¢ina KZ Hydrae (AV (mag)) i zvezde za proveru (AVen)
u odnosu na zvezdu za poredjenje za dva filtra, V i R.

Pitanja:

1) Nacrtaj krive sjaja za zvezdu KZ Hya u odnosu na zvezdu za poredjenje
za ViR filtre.

2) Kolike su srednje razlike zvezdanih veliéina zvezde KZ Hye u odnosu
na zvezdu za poredjenje za V I R filtre?

3) Kolika je fotometrijska preciznost za filter V i za filter R?
4) Odrediti periode pulsacije KZ Hye za filter V i za filter R.
5) Odredi amplitude pulsacija KZ Hye za filter V i za filter R.

6) Koliko je fazno kasnjenje izmedju V i R filtra u jedinicama perioda
pulsacije?

Figure 5: Tabela 1. Kriva sjaja zvezde KZ Hye za filter V i za filter R. AV
i AR su razlike prividnih veligina zvezde KZ Hye i zvezde za poredjenje za
filtre V i R za date trenutke; AV, su razlike vidnih veli¢ina zvezde za
proveru i zvezde za poredjenje za filtre V i R za iste trenutke.

HID-2453800(1) AV(mag) AV HID-2453800(1) AR(mag) AR
3.162 0.068 | 4.434 1679 | 0.260 | 2.789
.1643 0.029 | 4.445 1702 0.185 .802
.1667 -0.01 4.287 1725 -0.010 .789 |
3.1691 -0.10 4.437 L1749 | -0.147 809
I 0.31 4.468 1772 0.152 .809

~0.64 4.501 .1796 -0.110 .789
—0.736 | 4.457 .1820 -0.044 .803
-0.698 | 437 .1866 | 0.075 | 2.805
-0.588 | 4. .1890 .12 .793
-0.499 | 4. 1914 5 .793
-0.390 | 4. .1938 .17 2.782
-0.297 | 4. .1962 .21 2.795
-0.230 | 4.25 1.1986 .23 2.796
-0.177 | 4.389 011 .25 2.788
-0.129 | 4.449 035 .27 796
-0.072 | _4.39 2059 .288 783
-0.036 | 4.36 2083 .296 796
~0.001 | 4.39 08 .302 791
0.016 .36 32 .. .806
0.024 .439 57 0. 779
036 .078 81 0. 779
20 377 06 0. .787

0 360 31 0. .804
.00 325 55 0.28 .796
.00 355 80 0.23 .795
04 474 06 0.11 792
.00 .369 30 -0.111 788
-0.043 | 4.330 54| -0.165 93
-0.183 | 4.321 78| -0.152 81
.508 | 4.370 403 -0.088 | 2.787
-0.757 | _4.423 428 | -0.014 80
-0.762 | 4.373 452 .044 766
-0.691 4.427 476 .100 .806
=-0.591 4.483 500 .119 791
-0.445 4.452 524 .140 2.797
-0.295 | _4.262 548 190 | 2.825
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Theoretical Problems Marksof the 4" |OAA

Code 1 4 5 6 7] 8| 9| 10| 11| 12| 13| 14| 15 16 17 | Total
BA-S-1 8| 10| 2 0] 75| 10 5 41 4| o] s 30 10 3 0 26 97.5
BA-S-2 0] 10| 10 1 7 4 0| 4] o] o s 6 51 05 0 14.5 67
BA-S-3 10 10| 10 4| 10 3 5 41 o] 10] 0] 6] 10] 25 1 8 23 117
BA-S-4 0] 10| o 2 0 4 o] o of of of 3 5 0 0 0] 165 50.5
BA-S-5 10| 10| 8| 10] 75| 10 5 2 71 ol s 61 10 0 0 19 19 129
BE-S-1 10 10| 10 30 10 10 5 2 71 10] 5] 10] 10 2| 35 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| o0 8| 6| 10 4 0 11| 215 144
BE-S-4 0| 10] 2 30 10| 10] 10| 6| 7| 10| 10| 10| 10| 45 0 0 26 139
BE-S-5 10| 10| 10| 10| 10| 10 10| 0| 4| 10| 3 10 0 0 0] 185 122
BO-S-1 8| 6 8 8 3 5 41 o of 2 10 1 0 2 19 80
BO-S-2 0] 10| o0 1| 25 41 o of 2 50 15 0 0 18 46
BO-S-3 0] 10| 2 2 0 0 41 of of o] 10] 10 0 0 0 10 58
BR-S-1 0| 10| 6| 10| 10 8| 10 10| 7] o 8| 10| 10 2 1| 125 275 152
BR-S-2 0] 10| 2| 10 10 4 5 8| 2| ol s 8| 10 0 0 45 22 111
BR-S-3 0] 10| 8| 10 8 701 10| 8| 4| 2| 10] 10| 5 4 4| 285 24 163
BR-S-4 10| 10| 10 71 10 5 5 6| s 8 8| 6| 10| 35 0 24 | 175 145
BR-S-5 10 10| 10 2] 10 8 0] 10| 4| o 8| 6| 10 2| 25 4] 215 118
CNG-S-1 10| 10| 4| 10| 10| 100 10/ 10| 0] o0 8| 10| 10| 65 0 9| 185 136
CNG-S-2 81 10| 10 21 10| 10] 10| 10| 3 0 8| 6| 10 6 0] 145 | 185 136
CNG-S-3 | 2| 10| 10| 10 6| 10| 4| 8] 10 8| 6| 10 5 1 75 21 139
CNG-S-4 10 10| 10 15| 10 61| 10 7 1 8| 6| 10| 25 2 30 20 150
CNG-S-5 0] 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| o] 10| 6| 10| 10 4 85 | 215 145
CN-S-2 0] 10| 10| 10| 10 6 10| 8 0l 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| 45 0 8| 265 139
CN-S-4 10| 10| 8| 10| 10| 10| 10| 10| 9| 2 8| 10| 10 71 05| 11.8] 198 156
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CN-S-5 10 10 10 10 10 10 10 6 4 0 8 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 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 0 155 94.5
GR-S-4 10 10 2 2.5 8.5 4 5 10 0 10 2 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 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
10-S-1 10 10 10 10 10 10 10 10 10 0 8 10 10 10 4 55 26 164
10-S-2 10 10 10 10 10 10 5 10 3 2 10 10 10 10 0 55 22 148
10-S-3 10 10 2 10 10 7 5 10 4 2 10 10 10 4 0.5 2 16.5 123
10-S-4 10 10 10 5 10 10 5 10 3 10 8 10 10 5.5 1 7 26 151
10-S-5 10 10 10 10 10 6 5 10 10 5 8 6 10 7 0 55 22 145
IRG-S-1 10 10 10 10 7 8 10 8 10 2 10 1 0.5 0 13 245 143
IRG-S-2 10 10 4 10 8 55 5 10 8 8 6 10 0 0 22.5 225 146
IRG-S-3 10 10 4 3 10 3 10 10 2 10 8 10 10 6.5 4 29 225 162
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 20 255 147
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 10 0 10 1 1.5 20 83.5
KA-S-2 10 8 2 9 8 5 0 0 8 6 10 3 0 16.5 93.5
KA-S-3 0 0 0 0 0.5 0 0 0 2 0 10 0 0 0 12.5
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KA-S-4 10 1 2] 55 3 4 5 2 0] 61 10 1 0 0 15 64.5
KA-S-5 0] 10 2 21 95| 10| 10/ of of of 5 8| 10 0 0 0 12 88.5
KO-S-1 10| 10| 10| 10 10| 10 7 10| 10 8| 6| 10 30 45| 285 15 168
KO-S-2 10| 10| 10| 10| 10| 100 10| 10| 7] 10 8| 10| 10 51 65 18 26 181
KO-S-3 0] 10| 10| 10| 10 41 10 10| 4| 10 8| 9l 10 2 0 20 25 162
KO-S-4 10 10| 10 30 10| 35] 10| 4| 4| 10 8| 10| 10 4| 35| 225 14 147
LLS-1 10 10| 10 5| 10| 10] 10/ 6| 10| 10| 5| 10| 10 5 0 16 | 205 158
LLS-2 10 10| 10 s 10| 10 10 6| 7| 10 8| 6| 10| 75 0 4 25 149
LI-S-3 10 10| 10| 10| 10 8| 10| 10| 10| 10 8 5 2 4 30 28 181
LI-S-4 10| 10| 10 3] 10| 10 10| 6| 10| 10| 10 10| 10 0 0 25 150
LI-S-5 10| of 10| 10 8 7 o] o] o 2 8| 10| 10 0 0 1 9 85
PH-S-1 0] 10| 2 0| 10| 10 o] o] of of 2 10 1 0 1 20 72
PH-S-2 o] o] 2 2] 25 3 0] 2 o o] 2] 3] 10 4 0 2 15 475
PH-S-3 10 10| 10 0] 10 1 s 10 of o 8| 10| 10| 45 0 55 23 117
PH-S-4 2| 2 5 0 9| 45 0] 2 ol o] 2] o] 10 0 0 0 20 56.5
PH-S-5 31 10 10 1| 10 6 o] o o] of 5] 10] 10 30 15 0 22 91.5
PO-S-1 o] 10| 2| 10] 10| 10 701 100 7] o0 8| 10| 10| 45 5 5 25 144
PO-S-2 10| 10/ 10| 10| 10| 10 7 6| 71 10 8| 10| 10 6 6| 295 275 187
PO-S-3 0] 10| 2 6] 10 4 5 2 o o 2] 10] 10| 35 1 2 17 84.5
PO-S-4 0] 10| 2| 10] 10| 10 70 4] o] 10| 5| 10| 5| 35 0 25 29 151
RO-S-1 10| 10| 10 8| 10 9| 10| 6| 5 0 8 3 51 05 10| 215 132
RO-S-2 10| 10| 4 4| 10 8| 10| 6| 4 8 8 10 3] 55 11 25 143
RO-S-3 91 6] 10| 10 9] 10 30 10 1| 10| 5 8| 10 4| 45 3 22 135
RO-S-4 10| 10| 10| 10 10| 10| 10| 6| 10| 10| 10| 6| 10| 45 2 15 29 173
RO-S-5 10| 10| 10| 10 10| 10 10| 8| 10| 10 8| 10| 10 7 6 20 | 205 180
RU-S-1 0] 10| 2 51 10] 75 5 6| ol 10 8| 10| 10 4 0 20 120
RU-S-2 0] 10 2 2 6 7 5 6| 4 8 8| 10| 10| 55 4 0 15 113
RU-S-3 0] 10| 2| 45] 10| 10 s 10| 71 10 8| 6| 10 8 4 30 26 171
SE-S-1 0] 10| 10| 10| 10 7 s 10| 71 10 8| 10| 10 6 0 30 25 178
SE-S-2 8 8| 10 30 10 10 5 2 71 10] 2] 6] 10 8 0 14| 205 134
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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 0 5 6 10 1.5 0 1 20.5 103
SR-S-2 8 10 10 10 8.5 10 10 7 0 8 10 10 35 0 0 155 127
SR-S-3 10 10 10 2 6.5 10 5 4 0 5 2 2 0 0 13 89.5
SR-S-4 8 10 10 10 10 10 10 0 0 5 10 3.5 0 0 6 103
SR-S-5 10 10 10 10 8 8 5 10 4 0 8 10 1.5 0 2 10.5 113
TH-S-1 8 10 10 10 10 10 10 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 55 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 35 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 4" |OAA
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M edalists and Honor able M entions of
The 4™ |IOAA

Rank Code Team Name Name Medal Sex
1 PO-S-2 Poland Przemystaw Mroz 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 Wonbee 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 PR A ONIA G F
11 CNG-S-5 China (Guest) DONG Chenxing G M
12 TH-S-2 Thailand i gggggsun 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 10-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 Sokotowski S M
29 RO-S-2 Romania POP ANA ROXANA S F
30 SE-S-4 Serbia Ognjen Markovic S M
31 10-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 10-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 G“Stavé’ag%i‘i‘g%fgggcmco e 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 %%I\E%E}gg\] B F
53 LI-S-2 Lithuania Povilas Milgevicius B M
54 RO-S-3 Romania MARCARINT JLAD 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 Tébata Cl%l(l)(rllitae SAmaral de B F
69 10-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 10-S-3 Indonesia Widya Ageng B M
73 IRG-S-5 Iran (Guest) Sina Fazel HM M
74 SL-S-3 Slovakia Jakub Dolinsky HM M
75 BA-S-5 Bangladesh Pritom Mozumdar HM M
76 SR-S-2 Sti Lanka Baﬁﬁ‘a(}g‘gﬁﬂ%ﬁga 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
S Silver
B Bronze
HM Honorable mention




The 4th IOAA International Board Meeting

® Statues of [OAA
® Syllabus
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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
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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:
e 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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e 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:
e The mean number of points accumulated by the three best contestants is considered as
100%.
e The contestants who accumulated at least 90% of points receive first prize (diplomas and

gold medals).
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e The contestants who accumulate 78% or more but less than 90% receive second prize
(diplomas and silver medals).
e The contestants who accumulate 65% or more but less than 78% receive third prize
(diplomas and bronze medals).
e The contestants who accumulate 50% or more but less than 65% receive an honorable
mention (diplomas).
e The contestants who accumulate less than 50% of points receive certificates of
participation in the competition.
e The participant who obtains the highest score (Absolute Winner) will receive a special
prize and diploma.
e Other special prizes may be awarded.
#12
In addition to the individual classification one establishes the team classification according to the
following rules:
e Teams consisting of less than three contestants are not classified.
e 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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#13

The obligations of the organizer:

1.

which option to use or propose a different format in consultation with the Secretariat. This

should be announced to all participants in advance.

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

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.

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.

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

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.

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.

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.
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#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.

Basic concepts in physics and mathematics at high school level are required in solving the
problems. Standard solutions should not involve calculus.

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.

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.

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 & | Electromagnetic spectrum, Radiation Laws, Blackbody radiation, Doppler

Quantum Physics effect

Thermodynamics Thermodynamic equilibrium, Ideal gas, Energy transfer

Spectroscopy and Atomic | Absorption, Emission, Scattering, Spectra of Celestial objects, Line

Physics 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 | Stellar nucleosynthesis, Energy transportation, stellar atmospheres and

Atmospheres 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
naked-eye observations,
2. usage of sky maps and catalogues,
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.

Basic statistical analysis of the observational data.
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