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Ha Q = mkisebb/(mkisebb + mnagyobb) < Q* = 0.03852, 

 

akkor L4 ®s L5 stabilak. 

 

 

Ha Q Ó Q* , akkor L4 ®s L5 instabilak. 

Mivel 

Q = mHold/(mHold +mFºld) = 0.0123 < Q* = 0.03852, 

 

ez®rt L4 ®s L5 stabilak. 

Leonhard Euler (1767):                         (E1)L1, (E2)L2, (E3)L3 pontok 

                                                               instabilak 

 
 
 
Joseph-Louis Lagrange (1772):                       L4, L5 pontok 

                                                                         (in)stabilak 

S²kbeli cirkul§ris h§romtest-probl®ma: (Euler-)Lagrange-pontok 



Lagrange-pontok ekvipotenci§lis fel¿letei 



S²kbeli cirkul§ris h§romtest-probl®ma: Lagrange-pontok 



Instabil L 1 Lagrange-pont 

Instabil L 2 Lagrange-pont 

Instabil L 3 Lagrange-pont 

Instabil L 1, L2 ®s L3 Lagrange-pontok 



A Nap-Fºld instabil L 1 Lagrange-pontjabeli Ťrszond§k 

ACE (Advanced Composition Explorer, 

1997) Ťrszonda 
SOHO (Solar and Heliospheric 

Observatory, 1995) napszonda: 

Nap, aszteroid§k, ŤridŖj§r§s 



Instabil L 4 Lagrange-pont 



Stabil L4 Lagrange-pont 



Stabil L5 Lagrange-pont 



PorfelhŖ + stabil L4 ®s L5 Lagrange-pontok 



A Naprendszer stabil L4 ®s L5 Lagrange-pontja kºr¿li aszteroidok 

Jupiter - Nap 

(L4, L5: sok ezer aszteroid) 

 

Mars - Nap 

(L4: 1 aszteroid, 

 L5: 3 aszteroid) 

 

Neptunusz - Nap 

(L4: 6 aszteroid, 

 L5: 1 aszteroid) 

 

Fºld - Hold 

(L5: 1 porfelhŖ ?) 



A Nap ®s Jupiter stabil L4 ®s L5 pontjai inercia rendszerben 

A Jupiter L4 ®s L5 pontja 

 

Sloan digit§lis 

®gboltfelm®r®s (SDSS)  

 

Ăgºrºgºkò 

®s Ătr·jaiakò 



A Nap ®s Jupiter stabil L4 ®s L5 pontjai egy¿ttforg· rendszerben 



Kazimierz Kordylewski  

lengyel csillag§sz 

(1903 - 1981) 



A Kordylewski -f®le porhold fotometriai (f®nyk®p®szeti) megfigyel®se: 1961 



A Kordylewski -porhold ®szlel®s®re tett kor§bbi k²s®rletek 

NASA (1966): rep¿lŖg®prŖl szabadszemes k²s®rlet, volt porhold 

 

Roosen (1966, 1968): nem tal§lt porholdat 

 

Wolff (1967): rep¿lŖg®prŖl f®nyk®pezve nem tal§lt porholdat 

 

Roach (1975): l®tezett a porhold, kb. 6o 

 

Valdes & Freitas (1983):  f®nyk®ppel nem tal§ltak porholdat 

 

Winiarski (1989):  t§vcsŖvel ®szlelte a porholdat 

 

Jap§n HITEN mŤhold (1992): nem tal§lt anyagsŤrŤsºd®st (porholdat) 



Position vectors of components (Sun, Earth, Moon, P: particle) of the studied four-body problem in the barycentric ecliptic coordinate system. 

The x-y plane is the plane of the ecliptic, the x axis points towards the vernal equinox, r12, r13, r14, r23, r24 and r34 denote the vectors of the Sun-

Earth, Sun-Moon, Sun-particle, Earth-Moon, Earth-particle and Moon-particle, respectively. The particle is in the vicinity domain V around the 

L5 Lagrange point. The sizes and distances are not to scale. 



(A) Initial positions (black pixels) of the non-escaped trajectories of 1 860 000 particles started at t0 = 01:14 (UT) on 22 August 2007 from the 

vicinity domain V around the L5 point in geocentric ecliptic coordinate system. (B-D) The positions (black pixels) of these particles (composing 

a particular dust cloud) after 28 (B), 1460 (C) and 3650 days (D). Earth: dot (center of the picture), L5 point: Ĭ, Moon: Ĭ. A given black pixel 

means that in that direction of view there is at least one particle. 



A Fºld-Hold rendszer L4 ®s L5 Lagrange-pontja kºr¿li porholdak 

sz§m²t·g®ppel szimul§lt fejlŖd®se 

 

2 Videoklipp: 

 

Kordylewski -L4+L5-2007-augusztus-22_441-darab_inercia.mp4 

 

Kordylewski -L4+L5-2007-augusztus-22_441-darab-egyutt-forgo.mp4 



Sl²z-Balogh Judit csillagvizsg§l·ja 

FORNAX 100 ·rag®p-mechanika 

 

MEADE 16" f/10 ACF 

 

GPU 132/1050 

 

Tokina AF 300/2.8  teleobjekt²v 

 

Samyang T3/100 teleobjekt²v 

 

Moravian G3-11000 ABG CCD 



T§vcsºvek 



180o l§t·szºgŤ k®palkot· polarimetria 



180o l§t·szºgŤ k®palkot· polarimetria 



Tiszta ®g polariz§ci·s mint§zatai 



A fºldi l®gkºr n®gy polariz§latlan (neutr§lis) pontja 

Video-Clip-18_01.gif Video-Clip-18_02.gif Video-Clip-18_03.gif 



Az ®g polariz§ci·szºg-mint§zata szinte f¿ggetlen a meteorol·giai helyzettŖl 



A h§zim®hek (Apis mellifera) t§j®koz·d§sa az ®gbolt polariz§ci·ja alapj§n: 1949 

(Nobel-d²j: 1973) 

Karl von Frisch 

(1886-1982) 

Karl von Frisch (1949) Die Polarisation des 

Himmelslichtes als orientierender Faktor bei den 

Tªnzen der Bienen. Experientia 5: 142-148  



Polariz§ci·®rz®keny ®lŖl®nyek 



A Fºld-Hold rendszer stabil L5 Lagrange-pontja az ®gbolton 



Positions of the Moon and the L5 Lagrange point of the Earth-Moon system in the plane of the Moonôs orbit on 17 August 2017 at 23:29:67 UT 

with 73.0o phase angle (A), and on 19 August 2017 at 01:14:15 UT with 87.3o phase angle (B). Apart from the Earth and Moon, the relative 

dimensions are not up to scale. The Sun's direction is indicated by an arrow. KDC: Kordylewski dust cloud. 



(A) Colour photograph, and patterns of radiance I, degree of linear polarization p and angle of polarization Ŭ (clockwise from the scattering plane) of the sky around the L5 

Lagrange point of the Earth-Moon system measured by imaging polarimetry in the green (550 nm) spectral range at 23:29:67 UT on 17 August 2017 (picture center: RA = 

2h12m28.2s, DE = 8o 3' 52.6ò) (A), and at 01:14:15 UT on 19 August 2017 (RA = 3h11m23.36s, DE = 12o 21' 15.38ò) (B). The position of the L5 point is shown by a blue dot. 

In the Ŭ-patterns the short white bars represent the local directions of polarization, while the long yellow and white straight lines show the scattering plane and the 

perpendicular plane passing through the center of the picture, respectively. The Kordylewski dust cloud is visible in both the p-pattern (conglomerata of black pixels with 10 

% Ò p Ò 20 %) and the Ŭ-pattern (red pixels with 81o Ò Ŭ Ò 90o). The I-, p- and Ŭ-patterns are very similar in the red (650 nm) and blue (450 nm) spectral ranges. Apart from 

the perpendicular white and yellow straight lines, the straight tilted lines in the p- and Ŭ-patterns of B are traces of satellites. 



(A) As Figure 2 for the measurement performed at 23:43:17 UT on 16 October 2017 when the L5 point was not within this celestial window, therefore the blue dot òL5ò 

shows the L5 position at 23:29:67 UT on 17 August 2017 (see Figure 2(A)). (B) Measurement at 21:51:30 UT on 8 June 2017 when a thin cirrus cloud covered this celestial 

window with the L5 point. (C) Measurement at 20:59:58 UT on 15 July 2017 when condensation trails of an airplane occurred in this celestial window with the L5 point. 

Apart from the perpendicular white and yellow straight lines, the straight tilted lines in the p- and Ŭ-patterns are traces of satellites. 

Kontroll m®r®sek: 

(A) L5 pont n®lk¿l, de §llatºvi f®nnyel, (B) f§tyolfelhŖ, (C) rep¿lŖg®p kondenzcs²kja 



A Kordylewski -porhold mint§zatai 

sz§m²t·g®pes modell 

 

(r®szecskesŤrŤs®g, ahogyan az ®gen l§tn§nk) 

m®rt line§ris polariz§ci·fok 

m®rt polariz§ci·szºg 



(A) So would look the Kordylewski dust cloud around the L5 Lagrange point of the Earth-Moon system on the night sky at 01:14 UT on 19 

August 2017 at the time of its imaging polarimetric measurement and computer modelling, if we could see it with the naked eye. (B) As Fig. A 

with indication of the most famous star constellations and their names. 



Illustration (not to scale) of the starry night sky with the Earth, Moon, Sun and the Kordylewski dust cloud at the L5 Lagrange point of the Earth-

Moon system, if the dust cloud were visible with the naked eye. 
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