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Prechody vnutornych planét pred slneénym diskom

Prechod Merkura 9. maja 2016

Miroslav Znasik, Krajska hvezdaren v Ziline, Horny val 41/20, 010 01 Zilina

mznasik@vuczilina.sk
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achody telies pred slnecnym diskom.

Podmienkami prechodu su: - dolna konjunkcia so Sinkom )
- poloha blizko uzla drihy e

&
lnecnej sustave vyhovuju vnutorné planéty, niektoré asteroiMk&m :

aja 1910 — P/Halley ). Pre malé rozmery su prechody objektov MPH
‘disku SInka nepozorovatelné (1 vo vzdialenosti 1 AU = 725 km),
nodmienky tak spliriaju iba planéty: Merkur a Venusa
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Lunar Parallax: March 22, 1988, 10:42 UT
{Moon's position near Pleiades from 4 points on earth)

Harold Spencer Jones 1931, opozicia 433 Eros,
16 pristrojov, vybraté referencné hviezdy: 8,79“
http://www.mccarthyobservatory.org/pdfs/pm
020102.pdf

.



//upload.wikimedia.org/wikipedia/commons/a/ab/Great_Comet_of_1577.gif
http://www.mccarthyobservatory.org/pdfs/pm020102.pdf
http://www.mccarthyobservatory.org/pdfs/pm020102.pdf
//upload.wikimedia.org/wikipedia/commons/3/32/HipparchusEclipse.png

Historicky vyvoj pozorovani prechodu Venuse pred slnecnym diskom.

IV. Methadus i ngulqr:s qua Solis q’arallaxzs fove di-
[tantia 4 Terra, ope Veneris intra Solem confpi-
czendae tuto determinarit poterit : propoﬁta coram

chna Societate ab Edm. Hallcio J. U e]uf
dem Sccietatis Secretario.

Lurima funt maxime qmdem paradoxa, omnemquc
fidem apud vulgus {uperantia, quz tamen adhibi-

tis Mathematicarum Scientiarum principiis levi negotio
enodantur, -Ac {ane nullum problema magis arduum ac
difficile videbitur, quameft So/is 3 Zerra diftantiam vero

proximam detcrmmarc quod -tamen obtentis accuratis

qu' 1761- 1.Rodrigues 2.Paris 3. Tobolsk
176%:- 1. Tahiti 2 Batavia 3. Vardo 4. Paris



http://eclipse.gsfc.nasa.gov/transit/HalleyParallax.html

E. Halley, J.N. Delisle

=it V roku 1677 pozbroval na S

tranzit Merkdra a potvrdl i

nie paralaxy treba poznat ca;y Sy
kontaktov s presnostou * ngu‘h ¢
0,5%). Preto odporucil pozorovat tran
Venuse.

Joseph Nicolas DELISLE spracoval prechody
’ B Merkura 1723, 1736, 1740, 1743, 1753, 1756
| " w a snazil sa vytvorit metdédu, umoZfiujicu
o ” T kombinovat i netiplné udaje z r6znych miest
'/ pozorovania.
‘Vytvoril tieZz unikatne geografické mapy pre
‘prechody 1761 a 1769 a bol organizatorom
' tychto kampani.

Rozdiel v trvani prechodu:
Falkland Isl. (60S, 30W)
Swalbard (80N, 20E)
Merkar: A =57 sek
Venusa: A =918 sek
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1639 J.Horrock, W. Crabtree

Jeremiah | B =72 AU = 130 mil. km

w

WILLIAM CRABTRERE
1610 - 1644
Made the first observation of the
7  TRANSIT OF VENUS
b 24 November 1639

from his home on

CRABTREE CROFT


//upload.wikimedia.org/wikipedia/commons/c/cf/JeremiahHorrocks.jpg
//upload.wikimedia.org/wikipedia/commons/4/4a/Horrocks_Venus_in_sole.jpg
//upload.wikimedia.org/wikipedia/commons/5/55/Crabtree_TOV.JPG

1761 — Opatrna medzinarodna spolupraca astronomic-
kych velmoci (GB, F, G, A, S, DK, E, P, NL, RU, |,). Problém
cestovanim a vybavenim. Podrobny prehlad pozorova-
iest pozorovani je na:
sitofvenus.nl/history.html

m Halleyho metddy (trvanie prechodu) uz existuje
aj Delisleho (T 1768) metdda, ktora pouziva aj Ciastocné
udaje z pozorovani (casy jednotlivych kontaktov). Vedecka
verejnost prijima postupne prichadzajuice spravy o pozoro-
vaniach. Z nich jednoznacne najpresnejsie su pozorovania:

1) James Cook, Charles Green, Daniel Solander — Tahiti
2) Jean Baptist Chappe d Auteroche, Jean Pauly, Vincente de Doz, Joaquin
Velasquez Cardenas de Leon, Salvadore de Medina — San José del Cabo, Baja
§- California
3) William Wales a Joseph Dymond, Fort Prince of Wales, Hudson Bay
4) Maxililian Hell, Janos Sajnovics a Jens Borchgreving — Vardo , Norsko

—

1


http://www.transitofvenus.nl/history.html

Terra Australls Incognita. HMB ENDEAVOUR (po6vodne ,,Earl of Pembroke
32x9 m, 4 deld, 369 BRT, £ 2307.5s.6d, 12 kral. ndamornikov (vojaci), 73 i
gosadka, zasoby na 1,5 roka). Plymouth 26.8.1768 - 13.4.1769 Tahiti. Tri ‘L

iny. pozorovatelov, r6zne Casy kontaktov. Objav: efekt tmavej kvapky,
suvisiaci s atmosférou Venuse.

http://southseas.nla.gov.au/journals/cook/contents.html



http://southseas.nla.gov.au/journals/cook/contents.html
http://southseas.nla.gov.au/journals/cook/contents.html

Prechody Venuse 1761 a 1769.

- Abbé Jean Baptist Chappe d Auteroche - skisenosti z Tobolska, 1
nielskym sprievodom do Mexika. Cadiz 8.3. 1768, 77 dni Atlantick
km cez vnutrozemie Mexika do Matlazanu. 500 km plavba do ar
0. VVybava a pristroje az 21.5.1779!

[

ive.orq/stream/vovaqeencalifornOOchap#paqe/Q'O/mode/2 g

V) N CE
EN CALIFORNTIE
POUR LOBSERVATION '
PASSAGE DE VENUS
LE DISQUE DU SOLEIL,

Le 3 Juir 17693

Contenant les ok e ¢ “_“..‘ , &1 Rriprion

hiftorique de $a roste de I Aatenr & waven b Mesigue.

Pur fiw M. Criares vActeraeny, 4 U4



http://www.archive.org/stream/voyageencaliforn00chap

Prechod Venuse 1761 a 1769.

am Wales - Druhd vyprava ROYAL SOCIETY, spolu s Josep

 Hudson Bay nie je pod ladom iba VI-IX, zaciatok 23.6.1768 Londy

Rupert. 7.8.— Fort Churchil. 9.9 vo Fort Prince of Wales — 2 sn
och priprav Uspesné pozorovanie, prave zaciatku a konca.



M. Hell pozoroval prechod 1761 vo Viedni, na pozvanie
Kristiana VII. dosSiel 18.11. 1768 na Vardo. Vyhodna
poloha, poziéné merania po celt zimu. Daldie (magne-
ické, bioldgia, polarna Ziara) pozorovania. Uspedné
anie, nasledujuci den z kontaktov Mesiaca pri
enf aj astronomicka dizka.
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Data SI0, NOAA, U.S. Navy, NGA, GEBCO
45°14'06.12"S  176°59'01.27"Z vy8.-5702 m

N

h. de Auteroche

. GOOgle

VySka pohladu 12560.39 km ()




Prechody Venuse 1761 a 1769.
) e v
alost M. HeIIa je dnes v muzeu
observatéria vo Viedni, spolu
dobovych pristrojov a knih.
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Ako bezpecne pozorovat’ prechod prechody planét ?

Plate XTI

Arn APPARATUS (11/(1/1//1/ to the REFLECTTNVS TELES COPE |

/'("/- ./A:')P(')I}] —,L//;: TRANSIT 47 § VENUS.
12 - i

o~

) sposobe niektorych pozorovani prechodov
planét po sine¢nom disku sa opravnene disku-
uje dodnes. Ak opustime hypotézu (nebez-
ecnych) filtrov pred okularom, da sa do
lekohladu na SInko pozriet jednej osobe iba
akrat; raz lavym a potom, naposledy, pra-
okom ... (st vynimky; Lunt, Coronado)

C M Dranks shens the -/’)//4(///.: [hhe

— LT
Captain Cook and the Transit

Astronomical Calendar 2004

/
Pt et L nies on Hoe » Jrene




Prechod Venuse 2004 .
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enuse 2004

VENUS

> NSI
", N TRSAQDSOIL ESO — kampan , dopo

$00¢¢q

Vysledky: 1 AU 149 608 708 km # 11 835 | .* 0,08 %o)
Polomery objektov : Sinko: 695980.7 km * 806 k

s Venu$a: 6052.3 km % 7.0 km
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http://www.eso.org/public/archives/posters/screen/vt_2004.jpg

Transits of Mercury S
a— the beginning of May

Orbit of Mercury

Part of orbit of
Mercury above
the orbital plane
of the Earth

/

Mercury

- Earth

Transit possible at the

beginning of November ———— Orbit of the Earth

S



Prechody Merkuru 1901-2050

* vzdialenost stredov Sinka
planéty, v oblikovych sekundach

Datum uT vzdialenost*

Transits of Mercury Across the Sun
Transit Series 9

ov10 10:32 26"

1986 NOV 13 04:07 471” Qoa
2003 Maj07 07:52 708" \ )

o7
2095 May 08

Ecliptic

2016 Maj09  14:57 319" _—
2032Nov13 08:54 572" \

2039 Nov07 08:46 822" ‘

2049 Maj 07 14:24 512"

Descending Node

Opakovania: Maj : 10“ (DN) : 13 a 33 rokov
November : 12° (AN): 7, 13 a 33 rokov

S




J. Kepler 1.11.1605 — nepresnost tabuliek,
slnec¢na skvrna, dierkovou komorou,
P. Gassendi, Pariz 7. 11. 1631
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Prechod 9.5. 2016 preferuje severnu a zapadnu Eurdpu, zapadnu Afriku, vychodné
pobrezie oboch Amerik. S ohladom na priemerné pokrytie oblohy oblac¢nostou su
idealne miesta centralne Grénsko, zapad Afriky a tropické pasmo juznej Ameriky




Prechod Merkura 9.5. 2016.

Figure 1:
Transit of Mercury: 2016 May 09

Greatest Transit = 14:57:25.9 UT1

(Geocentric Coordinates) N {Geacentric Coordinates)
R.A. = 03h0¥m59.58

R.A. = 03h07m48.75
Dec. = +17°34'38 4" Dec. = +17°29'52.6°
5.0. = 00°00'06.0"

S5.0.= 00°15'50.4"
H.P. = 00°00°08.7" H.P. = 00°00'15.8"

S
Movement of Mercury across the solar disc
(topocentric coordinates)

ave sa planéta po disku
a pohybuje uplne inak.

dny sineény protokol Seocentric Data
Separation = -318.5"

any EaW navzajom Position Angle = 153.8° : Eph: JPL DE406 I =11:12:19 UT1
B 1} =11:15:31 UTH

Mercury Transit Contacts
{Geocentric Coordinates)

Duration = 07h 30m
Greatest = 14:57:26 UT1

o s I =18:38:14 UTH
Arc-Minutes vV =18:42:26 UT

F. Espanak, www.EclipseWisa.com




1112 UTC 14:57 UTC

Pohlad z Merkura na Zem na zaciatku,
blizko stredu a na konci prechodu 9.5.
2016. U nas (Slovensko) zapada Sinko
9.5.2016 okolo 20h 20 min SELC, s
planétou na disku.

18:42 UTC




hodu Venuse 8.4.2004

Merkur je na disku Sinka 5x mensi ako Venusa (na 250 mm protokole ma priemer 1,6 mm)




UKAZKA, ako bezpeéne pozorovat prechod Merkura
| - : |




yrovat’ prechod Merkura




poklesne spolu na 1,25 %o. Tg’i by
znieslo aj klasicky filter (pre istotu dal
ohniskom. Najlepsie je vSetko odskusat...

Oko pohodlne ,znesie” pohlad na Mesiac,
z toho vyplyva, Ze musime SInku ,,zobrat*
takmer 15 magnitud; t.j. zmensit jeho jas
milionkrat , t.j. na 0,001 %o

Nevyhody : zaclonenim zvysujeme hlbku ostrosti; v
okulari sa nam objavia i tie najmensie zrnka prachu
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Welder's Filter Shade No. 14

Ako si (bezpecne) pomaoct ?
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e L : PR, . : 7 OB
o . ' - -
0 : 500 ' 1000 1500 2000 2500
Vo Wavelength (nm) B.R. Chouand F, Espenak, 2000 Aug

S -
Filter nemusi byt okruhly, staci zaclonit ostatné cas

jektivu. Bezpecny filter neprepusta blizke a IR Ziz
teplo (780 — 1440 nm). Bezpecna hranica je 1(

_‘:
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Projekcia za okularom

Ramsden Huygenian

Eye Lens ——

Field
Lens

- Diaphragm

emietacie okulare vyhovuju
kulare s netmelenymi optickymi
clenmi, bez clony

fok X ( fok + X)
X
0,0093x f,, x f,.

X

Okularova projekcia premieta obraz Slnka z ohniska objektivu na premietaciu
P plochu vo vzdialenosti a tym, Ze okuldr zo zaostrenej polohy (na nekonecno)

posunieme o vzdialenost x. S je potom priemer obrazu Slnka na protokole.
; Pouziva sa S = 250 mm (pre priemery objektivu nad 80 mm) a S = 125 mm pre

I" mensie pristroje

a =




Najmenej presna je vzdy predpoved pocasia!

ol b s ot
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SEARCH Meteorologisk
UR “rl( 9 institutt ss0dr

Front page Slovakia Zilina Zilina

Weatl forecast for Updated at 9:38. Next update around 22:00.

Zilina (Slovakia) DOleZité : poCasie b | -

Today, Monday 11/04/2016

© Hour by hour Forecast | Temp. | Precipiation
2] Long term . 4 mis from north-
[ statistics

Tomorrow, Tuesday 12/04/2016

Time 1Forecast‘ Temp. ‘ Precipitation | Wind

I Maps

RELEVANT PLACES 23 " 7° Oitn ‘ / Light air, 2 mJs from northeast

Zilina 7 i T >
g Light air, 1 mi/s from east
o
i m’;;";ﬂ""::" s ; Xe Light air, 2 mys from west |
4 - 7
Light breeze, 3 m/s from south-

southwest

Banska Bystrica
Wednesday, 13/04/2016
Time | Forecast | T Precipitation | Wind

3 Light air, 1 m/s from southeast rPo -
23:00- - ‘ X Y Salgétarjan

s Light air, 1 m/s from east
today at 17

Sun and moon, 11/04/2016
Light breeze, 3 m/s from south- Sun

southwest SPpL———
J | Su Moonrise 08:59
‘ Sunset 19:31 Moonset 00:27

Vefla stastia pri pc ‘
slneCcnym diskom 9. maja



http://www.yr.no/

Dakujem za pozornost .




