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6. An extra-solar planet transit. One of the most BRNRARRR RRRARE LRRRRS RRARRE LRRRRY RRRRRE RS
reliable methods to detect and study planets around - - -
. . . 1.000 |— potmnurediorry, o AR ety —]
stars other than the Sun, is the observation of their E : E
transits across the stellar disk. When a transit B : ]
occurs, the flux F from the star fades temporarily 54 i
from the standard value Fo because of the planet that . I 2 ]
is passing in front of it. FEils o 9
The first planet ever detected in this way is 0990 — —
HD209458b, a jovian-like planet orbiting the solar- L : ; .
. . — B ? =
like star HD209458 (mass of 1.09 Mgsyn) with a B S / g
period of 3.5248 days. A transit lightcurve, recorded ~ ***[ b w/ o
by theHUbble SpaceTelescope OnMaYZOO()’ iS —III lllllllllllllllll-llIIlIlIlIIIIlIIII II_

shown in Figure. LR

Along the lightcurve on the answer sheet 1, mark T
the first contact with the letter A, the second contact with B, the central transit with C, the third contact
with D and the fourth contact with E, and draw the planet at the correct positions in the corresponding
pictures at the answer sheet 2. Moreover, complete the table with the times at which each contact occurs.
Assume that the transit occurs across the diameter of the star and that the orbit for the planet is circular.

7. The Roemer’s experiment. The first historical attempt to derive the speed of light from astronomical
observations was performed by the Danish astronomer Ole Roemer in 1675. He observed many eclipses of
the jovian moon Io by the Jupiter’s shadow, and noted that they did not occur at regular times. This

phenomenon was interpreted as a consequence of the finite Io Eclipses start times
speed of light, which takes therefore different times to Date T T T Rey T AT
reach the Earth placed at different positions along its orbit Nr. | (min)
during the year. The speed of light was also estimated by [ 3 /01/2004 | 00:55 | 00:55 | 0
Roemer based on the deviation of the measured eclipse |74 102/2004 | 23:10 9
times from the expected ones. 29/02/2004 | 02:57 17
Io’s observations can be performed at any time. The 17/03/2004 | 19:42 27
table reports some measured start times Ty, of Io’s eclipses 7
; : : ’ 30/03/2004 | 05:03 34
in 2004, with the corresponding number of orbits elapsed 16/04/2004 | 21:49 a4
since the first measurement. Since Io completes a 16/05/2004 23: 56 6l
revolution around Jupiter every 1.76979 days, complete 17/06/2004 20: 3 7
the table (on answer sheet 3) with the expected start times
T. and the resulting deviation from the measured ones, 15/07iafis 0dsle =
AT = T — Te. Report on a diagram these deviations as a LT/9Bietie Wi i
function of the measured times and mark on the graph the 16/09 20047 0580 Lo
points where Jupiter is at opposition with the letter O, at 30/00:2004.| O i
conjunction with C and at quadrature with Q. Finally, give 16/10/2004 | 05:00 17
an estimate of the light speed based on these data, as made 30/10/2004 | 08:48 155
by Roemer. 17/11/2004 | 01:32 165
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3BE3 sBISETCS HAOJIIOEHUWE WX TMPOXOXKACHHUM MO JIUCKY
3Be34bl. Bo BpeMs Takux nmpoxoxkaeHuid cBeToBoi motok F ot
3BE3/1bl CTAHOBMUTCS MEHbLUE O CPABHEHUIO CO CTaHAAPTHOM 0995

lIlIlTl]II11[IIIIIII
I'Illlllllllllllll

BeUUMHOM F . o
llepBas nnaHera, obHapyeHHas TakuM oOpazoMm, — 3T0 “ E
naaHera HD209458b (tuna HOnurtepa) oOpawuarouiascs c o .
nepuoaom 3,5248 cyrok Bokpyr 3Be3abl HD209458 tuna .‘-,. H
ConnHua (c maccoii 1,09 maccei Cosnua, M = 1,09 Mgyn). — N\ 4
KpuBas Onecka Takoro mnpoxoxaeHus B Mae 2000 roga, \\\ _.~:-»"/ ]
noJlyYeHHas Kocmuueckum TEJIECKONOM Xab6ia, Ll Ll ';‘Iu'”’ : 'u‘ulz,;o' : ‘DLLLO' : '”'"L;o‘ e '“'"L'”‘ |
npeacrasieHa Ha ['paduke cnipaea. S I Ry LY f
Ha nucre orsetoB 1 momerbTe Ha KpHUBOH Onecka nepBbiid
KOHTaKT OykBOH A, BTOpOH KOHTaKkT — OykBoi B, cepenuHy
npoxoxzaenus — OykBoit C, Tperuii KOHTaKT — OykBoii D u Jannbie nianeTHoi cucrembl HD209458
uetBépThii — Gykeoii E, a Take Ha nucre orBeros 2 | CTEKTpasibHbIH Kiace G2V
HapuCyWTe COOTBETCTBYIOLUME TMOJOXKEHHUS TUIAHEThl Ha Pannyc 3se3abl R ,?ﬁﬂffﬁ
kapTuHkax. Kpome Toro, Bnuumute B Tabnuuy Ha jaucte | Macca 3esast M 1,09 Mgun
OTBETOB 2 MOMEHTbI BPEMEHH, COOTBETCTBYIOLME Kaxaomy | OpOuranbHeiii nepuon P 3,5248 cyr.
KOHTAKTY. - | PaccTosHue 3Be3/a-naaHeTa a 7y
MoxHo cuuTtath, uTO oOpbHMTa mnnaHeThl KpyroBas, a |Paauyc nnaHeTsi r Y6 2?6/ ,4/
MPOXOKACHUE MPOUCXOAMT M0 GOJBLIOMY AUAMETPY 3BE3/Ibl. Macca nnaHeTsl m 1,87./0 1’7
B 3akmoueHue Baiueild pabotbl mepepucyiite B TeTpaab = f
Tab/MLYy, PacroNoKEHHYIO CMpaBa, U 3aroJIHUTE MyCTbie TYEHKH.
7. Dxcnepument Pémepa. IlepBas nonbiTka HalTH CKOPOCTb CBETA Hauano 3armenuii Mo
U3 acTPOHOMHYECKMX HabjtoaeHud Oblia MpeanpuHATa AATCKUM Jlata 4 e Ne AT
actpoHomom Osadom Pémepom B 1675 roay. Ou HaGmogan (MMH)

3armMeHusa cnyrHuka Mo tenbto HOnurepa W 3aMeTUI, 4TO OHH [ 30/01/2004 | 00:55 | 00:55 0
MPOMCXOAAT HE 4epe3 CTPOro OnpeneiEHHbe NPOMEKYTKH [ 14/055004 | 23:10
BPEMEHH, a C OTK/IOHEHMAMH. 3anepXKKd WM OMepexeHus B 29/02/2004 | 02:57
HACTYTUICHWM 3aTMEHMH WHTEPNPETMPOBANUCL KaK CNEACTBUE [™17/035004 | 19:42
KOHE4HOW CKOPOCTM CBETA, HTO MPUBOJMT K TOMY, 4TO CBET 10 [30/635004 | 05:03
3e%4.rm uner_[ pasHoe BpEMs B 3aBMCHMOCTH OT €& MONOXKEHUS Ha | ) mnns 5149
opowure. pOaHaIM3MpPOBaB  OTKJIOHEHUS B  HACTYIUIEHUH =
3aTMeHUi, Pémep oLieHun ckopocTb cBeTa. i:;ggggg: gggg
Habnionenns Mo moxHO mpoBoauth M ceiiuac. B TabGnuue S
ChpaBa MpeACTaBI€Hbl MOMEHTbI BpEeMEHM Hauana 3aTMeHuil T, 16817 E0 s Ghc
corsiacHo HabmoaeHusM 2004 r. 3Has, uro nepuon obpatenus Mo 17/08/2004 | 00:48
Bokpyr FOnurepa cocrasnsier 1,76979 cyTok, 3anonHute Tabauiy 16/09/2004 | 02:55
(Ha nucTe OTBETOB 3) COOTBETCTBYHOIUMMH HomepaMu (Ne) 30/09/2004 | 06:44
oboporoB Mo, oxupaeMbiIMH MOMEHTaMW BpEeMEHM Hayasa 16/10/2004 | 05:00
sarmenud T, u pasHuue AT =T, — T, Iloctpoiite rpaduk 30/10/2004 | 08:48
3aBucumocTu AT ot T,, u nomerbTe Ha 3TOM rpaduke TOUKH, rae 17/11/2004 | 01:32 {
IOnutep Haxommiics B npotuBoctosHuu (GykBoit Q), B coenunenun (6yksoii C) u B kBaapatype (GykBoii Q). B :
3aK/IIOYEHHUE, HA OCHOBAHMH 3TUX JAaHHbIX CeNaliTe OLEHKY CKOPOCTH CBETa, Kak 3TO B CBOE BpeMs caenan Pémep. '
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6. An extra-solar planet transit 6. IlpoxoxkaeHue niaHeTbl
A.
o -
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o L s
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e s
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S = Bl
ot S
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HD209458b transit data — nannblie npoxoxaeHus HD209458b —
Contact Konmarxm dmeape
» 05./3.0¢0

First contact A IlepBbIii KOHTaKT A Lt et (///d A vy u J Alg N e

Second contact B Bropoi kontakt B "L,’/y{ L F ALV wd B (/' Lo

Central transit C | Cepenuna npoxoxnenus C o 7 BED/m— =—C ; 44 g iy, /(0 1, 0y

Third contact D Tpernii kontakT D 'Zf//'v //’/7/ V e 5 uﬂ‘/ D | 78 T06

Fourth contact E YerBEpThIit KOHTAKT E 5= r “r /} / Y, i wé fE| 20 Y }
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