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Gravitacni zakon

Isaac Newton 1687
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Gravitacni zakon

X — vzdalenost, kterou predmét uleti za 1 s vodorovné
S =0g/2~4.9m vzdalenost, o kterou predmét spadne za 1 s
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1. kosmicka rychlost



Gravitacéni zakon

F — (.T
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ry = 380 000 km

téleso na Zemi:

polomér Zemé R = 6378 km Zemé
R =6378 km

zalspados=49m

Meésic:
'y = 380 000 km, T\,= 27 dni— Mésic se pohybuje okolo Zemé rychlosti vy, = 2rr,, / Ty, = 1.02 km/s
za 1 s spadne Mésic na Zemi o Sy, = Vy? / 2ry =~ 1.4 mm

gravitacni sila klesa s kvadratem vzdalenosti:
zalspados (R/ry)?=4.9 (6378/380000)? ~ 1.4 mm



Gravitacni zakon
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R,=6378km  T,=24h g =9.81 ms?

thlova rychlost otaceni Zemé: w, = 7.3 x 10° 571

r, = 42300 km

vyska nad Zemi: ~ 35900 km



Gravitacni zakon

Priliv a odliv
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Cavendishiv experiment

Henry Cavendish 1798

Vazeni Zemé
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G = 6.67430(15) x 10~ Nm?kg 2
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My =5.97 x 10** kg

Phil. Trans. Royal. Soc. 88, 469-526 (1798)



Cavendishiv experiment

Henry Cavendish 1798 Vazeni Zemé - lemg
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ﬂ[z — 5.97 X 1024 kg




Cavendishiv experiment

Henry Cavendish 1798 Vazeni Zemé Cavendishiv vysledek

G =6.74 x 107! Nm?kg—2
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:{;': soucasna hodnota
G = 6.67430(15) x 107" Nm?kg™*
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Pb koule W
m=0.73kg |

Pb koule m =158 kg



Cavendishiv experiment

Henry Cavendish 1798 Vazeni Zemé Cavendishiv vysledek
G =6.74 x 107" Nm?kg 2
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Gravita¢ni konstanta G

experimentalni hodnoty gravitaéni konstanty

Year i 011 m3c-;kg‘1 _5_2] Relative standard uncertainty

1969 | 6.6732(31) 460 ppm
1973 | 6.6720(49) 730 ppm
1986 | 6.674 49(81) 120 ppm
1998 | 6.673(10) 1500 ppm
2002 | 6.6742(10) 150 ppm x
2006 | 6.674 28(67) 100 ppm
2010 | 6.673 84(80) 120 ppm

2014 | 6.674 08(31) 46 ppm
2018 | 6.674 30(15) 22 ppm

2022 6.674 30(15) 22 ppm s0 1
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Domaci ukol

Jak zvazit Mésic?
* perioda ob¢hu Mé&sice okolo Zemé: T\, =27.321582 dni
* vzdalenost Mésice od stiedu Zemé: ry, = 384 400 km

 hmotnost Zemé: M, = 5.9736 x 1024 kg



