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General Instructions

Scientists have discovered a crashed alien flying saucer. High up inside the hold, they found several
screens transmitting views of the sky and telescopes have been set up to let you see them clearly from
the level of the deck. Use your telescope to observe the (simulated) targets on the screens and record
your results.

There are 5 screens on the opposite side: the central one will display video for tasks 1 and 2, the other
four will display static images for tasks 3 and 4. The two screens closer to the centre will display the
(same) image for task 3, and the two outer screens will display the (same) image for task 4. Point your
telescope at the screens furthest away from you.

4 3 1,2 3—H 4

You will have a total of 30 minutes to complete the observing tasks, however tasks 1 and 2 will only be
displayed once: just as with real observations you will only have one opportunity to collect the data.
There will be two clocks visible showing the time remaining in the round.

At the start of the round a clock on the central screen will show the simulated time at the observer’s
location. The clock will have the correct orientation when seen through the telescope. The time will be
shown for 3 minutes after which it will disappear; use this to set a start time for your observations.

Caution: the scale of the field of view is different between the video and still images.
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Procedure

You have 30 minutes to read the questions and plan your observations. Do not talk to other participants.
When you are shown the sign to ‘GO NOW’ by the supervisor, follow the directions to the telescope
location taking with you the questions, clipboard and pen/pencil (a red light will be provided at the
telescope). Keep your distance from other participants and do not talk to them. Show your badge and
code to the assistant at your telescope.

You will have a total of 30 minutes to complete the observing tasks, starting when all participants are
ready. At the end of 30 minutes take your papers and clipboard (leave the light) and wait until called
to leave the observing location.

Follow the directions back to the preparation hall. Keep your distance from other participants and do
not talk to them.

You will have another 30 minutes to process your observations and complete the answer sheet (there
will be a calculator, geometrical instruments etc.). If you had any technical problems you can write
a report for your team leader on the form in the answer sheets. At the end of 30 minutes place your
answer sheets and the report in the envelope and wait at your desk until directed to leave the hall.
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ITokpurTs 30pi acrepoigom (15 6asriB)

Po3paxyHKw, 1110 6a3y10ThCI Ha 0p6iTaIbHUX eJleMeHTax, epe6avaroTh, 1110 BiZl0yeThCA ITIOKPUTTS,
TpuBagicTIO 21 cekyHpza, 3opi HD 163390 acrepoimoM. MaKCHUMyM IIOKpPUTTS (CepefyrHa MOTO
TPUBAJIOCTI - CepeArHa 3arajJJbHOTO 4Yacy IIOKpUTTSA) Mae BigoyTuca o 23:03:32 UT s3a BcecBiTHIM
gacoMm. TUM He MeHII, epeMePHUIH He € ileaTbHUMU Ta IliepefdadeHHsI MOKe MaTH IIOXUOKY 70 20
CeKyH[, /I 4acy IIOKpUTTS Ta 10 CeKyH[ /I TPUBAJIOCTI ITIOKPUTTSL.

Criparouuch Ha Balrri criocTepeskeHHs, 3HaH/IITh CIIPaByKHiH Yac cepeIMHU IIOKPUTTS Ta CIIPABKHIO
WOr0 TPUBAJICTh. 3 MeTOI OTOTOXKHEHHS 30pi BHKOPHUCTOBYHTe Mally Map no.l Ta HacCTyIHI
KOOPIUHATH:

HD 163390 RA: 171 58™ 05 DEC: -18° 50’ 46.14”

Emoxa KapTH BifTIOBifia€e faTi criocTepesKeHHs.

A.1 (15 pt)

Yac CepefyHU | + IIOXHUOKa TpuBaicTh IOKPUTTH + IoxubKa
TIOKPUTTS
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B ToMy X camMoMy IIOJIi 30py, IO i Ay1g 3amuTaHHA 1, "JIaHITIOKOK” CYIIyTHUKIB CTapJliHK Mae
3’IBUTHCSA TI0PYY 3 MepHiaHoM 171 59™ opienToBHO 0 23:05 UT 3a BcecBiTHIM yacoM. IX MpoxopKeHHs
TpHUBAaTHUMe OPi€HTOBHO TPU XBUJIUHU.

Bu MoO’KeTe IPUITYCTHUTH, IO IIeHTP IIOJIS 30py 3HAXOQWUTHCS HA BHUCOTL 20° Ta IO CYIIyTHHUKHU
3HAXOAIThCA Ha BUCOTI 400 KM HaJ| TOBEpXHEI0 3eMJIi, 06epTarThCd KOJIOBUMHU OpbiTaMU Ta MalTh
OJJHAKOBY BiZIcCTaHb MK CyCiTHIMH CyITlyTHUKaMH. TaK0>K MOKeTe BBa>KaTH, 11[0 CYIIyTHUKHU OyIyTh
pyXaTHCs BepTUKaJIBHO (TOOTO IIepIIeHAUKYJISIPHO 10 TOPHU30HTY).

(a) BuMmipsaiTe KyTOBY IIBUAKICTh CYIIyTHUKIB BiZJ[HOCHO CIIOCTepiraya Ha 3CUMYJIbOBaHOMY He0i.

(b) BumipsiiTe IIPpOMIPKOK Yacy MiXK IIOC/TIZ[OBHUMU IIPOXOPKEHHIMU [IBOX CYCIIHIX CYIIyTHUKIB Ta
II03HAauTe IX IUIAX Ha 30pgHid Mari (Map 1).

(c) 3pob6iTh TeOpETUYHI PO3paxXyHKH KyTOBOI MIBUIKOCTI CYITyTHUKIB [IJIS CIIOCTEepiradya, BUKOPUCTOBYIOUH
Ha/laHy BUIlle iHpopMaIiiro.

(d) BusHauTe BiicTaHb B KM MiXK IBOMA CYCITHIMH CYIIyTHUKaMH.

KoHcTaHTH: G = 6.674 x 107! H M?Kr?%; M= 5.972 x 10*KT ; R, = 6378 KM.

A.2 (15 pt)
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A.2 (cont.)
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A.2 (cont.)
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CynyTHuKH 1Iw1aHeTH (10 6astiB)

Ha expaHi 3’4BUTHCS 300pa>keHHs OfHiel 3 rtaHeT COHAYHOI cucTeMu cTaHOM Ha 00:00 15 cepriHg
2023 poky 3a BcecBiTHIM yacoM. OTOTOKHITE CYIIyTHUKHU Ta II03HAUTe IX Ha ApKyluax Binmosizei (Bu
MOyKeTe CKOPHCTATHCS CXeMOI0 pO3TallyBaHHS CYIIyTHHKIB Ta TabJIUIlel0 IX SCKpaBOCTEU LOJaHUX
HIDKYeE).
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CxeMa posTalllyBaHHS CYIIyTHUKIB. Uwucia 3JiBa BiJIIOBIalOTh AHAM cepIiHA 2023 pOKy
(ommiBHOUI 3a UT BcecBiTHIM yacom).
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CxeMa po3TalllyBaHHS CYIYTHHUKIB: HOMepH cynyTHUKIB (I, 1L, ...) K 3a3HaUeHO BHIIIE.

IMopsankosuii HoMmep Hassa 3opsiHa BeJIMYNHA
I Mimas 13.0
II Enceladus 11.8
11 Tethys 10.4
v Dione 10.6
Vv Rhea 9.9
VI Titan 8.5
VII Hyperion 14.4

VIII Japetus 11.0
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A.3 (10 pt)
ITo3HauTe MOJI0>KEeHHS OY/Ib-IKHX 5 CYyIIyTHUKIB KpPaIlKo Ta mo3HauTe ix HoMmepamu (I, 11, ...)
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HamuoBa (10 6as1iB)

Ha iHImmoMmy exkpaHi IpescTaBjieHO 300pa>keHHs TaJlaKTUKU Ta SICKpaBol (mag < 11) HOBOI 30pi, Ky
paditiie He 6ys10 BUAHO. BusHauTe npsaMe migHeceHHS (RA) Ta cxuieHH: (DEC) 1iiel 30pi Ta OIiHiTSE 1i
30psHY BeJIMUYMHY. BU M0’KeTe BUKOPHUCTOBYBATH Malry Map no. 2, 3 KOOpAHMHAaTaMU 3ip Ta CIIMCKOM

30pPAHUX BEJIMYHH.

A.4 (10 pt)
ITpsime migHeceHHs | CxuieHHs | OIfiHOYHA 30psiHA BeJIUYUHA
Star RA J2000 DEC J2000 mag
h m S| deg m E
BD+69 541 9 55 2.7 68 56 22 10.3715
Gaia DR2 1070097015969362560 9 53 279 68 58 43 11.2281
Gaia DR2 1070144329329069568 9 53 17.7 69 2 48 10.0785
Gaia DR2 1070453463896461952 9 57 0.8 68 54 6 8.9148
Gaia DR2 1070455010084791680 9 55 259 68 51 21 11.4722
Gaia DR2 1070459408131195776 9 58 16 68 57 24 10.20Cz
Gaia DR2 1070467070352960512 9 55 4.4 68 54 5 9.1615
Gaia DR2 1070467379590606976 9 55 1 68 56 22 10.4605
Gaia DR2 1070468169864590208 9 54 453 68 56 59 12.2097
Gaia DR2 1070469475534553728 9 55 414 69 0 30 11.7856
Gaia DR2 1070470265808536448 9 55 45 69 1 46 11.2905
Gaia DR2 1070470609404512512 9 55 332 69 3 55 13.3020
Gaia DR2 1070472293033168640 9 54 53.2 69 3 48 14.2845
Gaia DR2 1070473186386370176 9 54 423 69 S 52 11.6033
Gaia DR2 1070476794158817152 9 57 38.8 69 10 44 12.6348
Gaia DR2 1070476858581360384 9 56 47 1 69 7 27 12.7259
Gaia DR2 1070476897238038272 9 56 34.4 69 7 51 13.6578
Gaia DR2 1070477240835421440 9 56 44 8 69 9 1 13.7626
Gaia DR2 1070477305257957888 9 56 45 1 69 10 1 11.4495
Gaia DR2 1070522934990509312 9 55 154 69 15 19 12.0436
Gaia DR2 1070523111086221568 9 54 28.6 69 13 22 11.0704
HD85458 9 55 4 68 94 6 9.1619)
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