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Practical round. Problems to solve

7. Asteroid.
Analysis of observations of a near earth asteroid.

Astronomers of two observatories, which are located at a distance of 3172 km from each other, took CCD
images of a certain region of the sky for the search of a near earth asteroid. Two images were obtained by
Observatory 1 during the same night at 4"53™ UT and at 7"16™ UT. These images (negatives) are shown in
Figs. 7.1 and 7.2, respectively. The next two images obtained on the same night were made at Observatory
1 .and Observatory 2 simultaneously. These images (negatives) are shown in Figs. 7.3 and 7.4. The scale
of all the images is the same as shown in Fig. 7.1.

7.1. Identify and mark the asteroid in the given Figs.

7.2. Measure the angular displacement (in arcsec) of the asteroid as seen from Observatory 1 and calculate
its angular velocity in arcsec/s.

7.3. Measure the parallax of the asteroid (in arcsec) and calculate its distance from the earth.

7.4. Calculate the tangential linear velocity (velocity perpendicular to the line of sight) of the asteroid.

Note: You are provided a transparency for measurements of angular displacements of the asteroid.

Jursa, Buasuioc 2013 Vilnius, Lithuania



ACTPOHOMWYECKOE
OBLLUECTBO

EURO-ASIAN
ASTRONOMICAL SOCIETY

Round

Prac

XVIII MexaynapoaHasi acTpOHOMHYeCKasl OJIMMIHA/JA
s

Jinrea, Buasnioc

6 - 14. IX. 2013

XVIII International Astronomy Olympiad

Vilnius, Lithuania

Group

KO

code

7. Asteroid.

l  313(Chﬂhi_

7. Actepoun.

Fig. 7.1. 4:53 UT Puc. 7.1.

Fig. 7.2.

-4

7:16 UT

-
Puc. 7.2.

Jurea,

Buasuioc

2013

Vilnius, Lithuania




ACTPOHOMMWYECKOE ' ’ EURO-ASIAN Round Prac

OBLLUECTBO ASTRONOMICAL SOCIETY
Group (0
XVIII MexaynapoaHass acTpoHOMHYeCKasi 0JHMIHAAA
fv‘/ﬁ\ﬂ\gﬁ/”, XVIII International Astronomy Olympiad Koa
Q~_.f/ Jurea, Buasmioc 6 - 14. IX. 2013 Vilnius, Lithuania code
7. Asteroid. 7. Actepoua.

-

Fig. 7.3. Observatory 2 Puc. 7.3.
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Practical round. Problems to solve

of-8. Jupiter. Analysis of observational data of Jupiter and its moons

Observational data of Jupiter and its moons are given on separate sheets.
Your answers (measured values, results of calculations, used formulas) must be written in corresponding
tables.

A. See separate sheet.
B. Equatorial rotational period and radius

Two CCD images of Jupiter are shown in Figs. 2 and 3. The vertical lines in figures marks the position of
the projection of Jupiter‘s rotation axis (we assume it is perpendicular to the line of sight). The rotation
period can be obtained from horizontal shifts of stable atmospheric features located relatively close to the
equator.

B.1. What time interval in seconds (dt) separate these images?

B.2. One feature useful for measurements is already marked “1”. Select and mark two additional features
as “2” and “3” in both pictures.

B.3. Measure distances from the central vertical line to the marked features in both images

(x1 and X3, respectively) and to the Jupiter limb at the feature’s latitude (Ly).

B.4. Calculate the rotational angle (¢) for each feature.

B.5. Calculate the averaged value of rotational angle (¢_avg).

B.6. Calculate the rotational period (Py.), in hours.

B.7. Calculate Jupiter‘s equatorial radius (Ry), in km.

C. Mass and density

Figs. 4-6 display observations of three Jupiter moons obtained during five successive nights in September
2011. Abscissa in those figures is time of observation measured in hours from the beginning of the
observing session. Ordinate is the angular distance (in angular minutes) of the moon from the center of
Jupiter at the moment of observation. The equatorial radius of Jupiter in the angular seconds is also given
for some moments.

C.1. Estimate the period of revolution of each Jupiter‘s moon (Py,), in hours.

C.2. Estimate the semimajor axis of the orbit of each Jupiter's moon expressed in Jupiter‘s equatorial
radii (a_Je) and convert it into meters (a).

C.3. Use your mesurements of each moon to calculate the mass of Jupiter (M;) independently.

C.4. Calculate the averaged value of Jupiter mass (M;_avg).

C.5. From Jupiter image estimate the ratio of Jupiters polar and equatorial radii (Rp/R¢).

C.6. Calculate the mean radius of Jupiter (R;_avg).

C.7. Calculate the density of Jupiter (py).

Jurtea, Buiawuic 2013 Vilnius, Lithuania

>



Prac

ACTPOHOMUYECKOE , EURO-ASIAN Round
OBLLECTBO ' ASTRONOMICAL SOCIETY

Group
XVIII Mexaynapoasast acTpOHOMHYECKas OJIMMITHAAA

XVIII International Astronomy Olympiad

Jiutea, Buasuioc 6 —14. IX. 2013 Vilnius, Lithuania

V., =12.6 km/s

JInrea, Buawnuioc 2013 Vilnius, Lithuania




ACTPOHOMMUYECKOE
OBLIECTBO

EURO-ASIAN

foia
' ASTRONOMICAL SOCIETY

XVIII MexayHApOIHAS ACTPOHOMHYECKAS] OJTHMITHALA

] f .
L ;
. — Jorsa, Boassoc

6 - 14. IX. 2013

P XVIII International Astronomy Olvmpiad

Vilnius, Lithuania

round | Prac
Group (0} ﬁ
Ko1
code

JIN TOLE'TZ
Z 314

Jdutea, Buasumwc

2013

Vilnius, Lithuania

£0



ACTPOHOMMYECKOE ‘ EURO-ASIAN Round Prac

OBUIECTBO ASTRONOMICAL SOCIETY

Group | O B

XVIII Mexayuapoanasi acTPOHOMHYECKAS OJMHMMIHAIA

€ "84

XVIII International Astronomy Olympiad KOJ
_,ﬁ'_:r/' Jmrea, Boasmwc 6 - 14. IX. 2013 Vilnius, Lithuania Cco d(‘
~N
2
& R
=
;l o

Jdutsa, Buisuwe 2013 Vilnius, Lithuania



[ul swiy
00T 06 08 0L 09 0§ ov (013 o¢ o] 0
WGL°CC YA JF9'€C «,GC2 WG ="y
Apod NI Csapy ST0CXIH -9 Jumarng ‘eUINy e o
rod perdmi[Q Amounor)sy [BUONRWINU] TIAX } [-UOOIA ‘¥ .M_"_

Q 0 | dnoun

ErRHINHEO BeMddhInoHodLe BeHTodeHALNA IIIAX

AL3ID0S TYIINONOMLSY Ty 08123M90
NYISY-0¥N3 30423hMINOHOL LIV

S'T-

S0-

00

S0

0T

ST

0T

ST

[uiwoue] Jayudnp Jo Jsjua0 wol asuelsiq

M



[u] swi

00T 06 08 0L 09 0s (0} (013 074 0t 0
| T 1
W§L°¢C ubl’22 92T WA KA kg Ze ="
apod wuERpIy sy £100°XT 11 -9 SOEIENE EMBE
roM perdmi[Q Amouonsy [euonewul [IIAX %‘z\ ¢-UOOJA *'G§ m_ 4
eIEHIIHTr0 BeNdonnoRodLde BeRTodeHADNAN IITAX
m 0 | dnoun
AL3120S TYIINONOYISY ) 1 08123ma0
Jeld | punoy NYISY-0un3 J0MIFHUWOHOD LIV

[unwaue] Jaudnp jo 181ua0 Woly asuelsiq



[ul swny
00T 06 08 0L 09 0s or 13 0z ot 0
WGL'ee MY A4 W¥9Ce WA NAA ulGCC =Y
Ipoa R sy £102°XIH1 -9 somarng POy e
roy perdmi[Q AWowo.jsy [EUONEWIN] JIIAX @}J\c ¢-UOOA "9 .M_u_
CPCHINHLO BeM)ahnoHodLde BeHTOodeHADWAN [IIAX
m_ 0 | dnoin :

ALFID0S TWIINONONLSY ; : 08123M90
NYISY-0MN3 JONIThMWOHOALIY

9

[unwoae] sapdnr jo Jajuad woly asuelsiq

41



