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Circular planar three-body problem:

Leonhard Euler (1767):

points L1, L2, L3 are unstable

Joseph-Louis Lagrange (1772):

points L4, L5 are (un)

Lagrange points
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If Q > Q*, then L4 and L5 are unstable.



Unstable L1 Lagrange point

Unstable L2 Lagrange point

Unstable L3 Lagrange point

5. dbra Az instabil L,, L, és Ls Lagrange-pontok kézelébsl
zérus kezdosebességgel inditott egy-egy porrészecske palyajanak
kezdeti szakaszai.



Unstable L4 Lagrange point

N

}l == 0.1

7. dbra A p > po valasztassal instabilld tett L, Lagran-

ge-féle librdcids pont kozelébdl, a 6. dbre kezdd- és peremfel-

tételeivel megegyezden indulé porrészecske péalydjanak kezdeti
szakasza.



Lagrange point

}J- =0.01
6. dbra A p < po valasztissal stabilld tett L, Lagrange-

féle libraciés pont kozelébdl nulla kezddsebességgel indulé por-
részecske hurkokbdl all6 libraciés palyadjanak kezdeti szakasza.



Asteroids in the stable L4 and L5 points of the Solar system

Asteroids around the
L4 and L5 points:

Hilda-csopont

Trojal csopant
Jupiter - Sun
(L4, L5:

Mars - Sun
(L4:
L5:

Neptune - Sun
(L4:
L5:

e Jupliter Ay
Gorlig csopont

Earth - Moon
(L5: 1 dust cloud ?)




Simulated particles of the Sun-Jupiter system in a co-rotating coordinate system

Date: 2003204027

Petr Zcheirich, 2005



Kazimierz Kordylewski
(1903 - 1981)

and 5 points of the Earth-Moon system are —> dust clouds ?




Photometric detection of the dust cloud by Kazimierz Kordylewski in 1961

> PORHOLD

8. dbra Az dllandé fényintenzitishoz tartozé gdrbék serege
([8] alapjdn) a Fold-Hold rendszerben. Az egyes gérbékhez
tartozd szamok a fényintenzitast mutatjdk magnitidéban. Az
Ls librdciés pont az iin. ellenfény kdzelében van, s ez az el-
lenfény okozza a kézponti kifényesedést. Jél lthaté az Ly sta-
bil librécids pont koriili két kidudorodas a gorbeseregben, ami
a komyezetnél nagyobb fényintenzitis miatt a bolygdkdzi por
helyi siirlisodésére utal. Elsdnek Kordylewski azonositotta ezt
a két stirlis6dési gécot a Fold porholdjaiként.



Earlier attempts to detect the Kordylewski dust cloud (KDC) around the L5 point

Roosen (1966, 1968): did not find the KDC by photography

Wolff (1967): did not find the KDC by photography from an airplane

Valdes & Freitas (1983): found nothing by photography

Japanese HITEN satelite (1992): did not find particle aggregation



Computer modelling of dust cloud formation around the L4 and L5 points of the
Earth-Moon system with 1 860 000 particles and the Sun in 3 dimensions

1




Density of the Kordylewski dust

cloud simulated around the L5

point of the Earth-Moon system
versus time for 1 860 000 particles

Evolution of the computer-modelled Kordylewski
dust cloud in 3 dimensions for 10 years
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Evolution of simulated dust clouds around the L4 and L5 points of the
Earth-Moon system

Video clip



Astronomical observatory of Judit Sliz-Balogh in Balatontordemic
FORNAX 100 mechanics

MEADE 16" f/10 ACF

GPU 132/1050

Tokina AF 300/2.8 teleobjective
Samyang T3/100 teleobjective

Moravian G3-11000 ABG CCD
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Judit Sliz-Balogh




Position of the L5 point of the Earth-Moon system: 23:29:67 UT, 17 August 2017




The Kordylewski dust cloud in the L5 Lagrange point of the Earth and Moon
detected by imaging polarimetry (A) on 17 August (23:29:67 UT) and (B) on 19
August (01:14:15UT) 2017

Sur A N Sun B N\

Moon

Earth Earth




Imaging polarimetry of the Kordylewski dust cloud on 17 and 19 August 2017
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Control measurements

(sunlight scattered by zodiacal dust in the Ecliptic),
of an airplain

, (C)
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Patterns of the Kordylewski dust cloud

Computer modelling

2

Degree of linear polarization

DE 16°48°48”

2

Angle of polarization

DE7°6’15”

RA 3h 41m SOs 15° RA 2h 41m S0s



Position of the simulated Kordylewski dust cloud at 01:14 UT on 19 August 2017
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