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Manens faser skapas av dess
banrorelse

® Manens faser
uppkommer av att |jus ’
fran solen reflekteras
av manens yta

® Da jorden, manens och
solens positioner
andras kommer vi se
mer eller mindre av
den av solen belysta
halvan av manen
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\.) crescent
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Moon'’s orbit
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gibbous crescent
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Object’s “orbit”

As seen by you ;

nymane halv vdxande fullmane  halv avtagande

A C E G
“New” “First quarter”  “Full” “Third quarter”
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Ndr detta foto togs, var manen vaxande
eller avtagande sett fran jorden?
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Visar planeterna faser?

Full Y —__ Superior Conjunction

@ De planeter som ligger
innanfor jordbanan

(Merkurius och Venus) S e ey
uppvisar aven de N

'I'Yd I i g a Fase r Conjunction D 18

Aspects & Phases of the Inferior Planets

& Planeter bortom —
jordbanan (Mars,
Jupiter, Saturnus,
Uranus, Neptunus,
Pluto) uppvisar inga
tydliga faser

Aspects & Phases of the Superior Planets




Manad

@ Det finns tva typer av manad relaterat ftill
manens rorelse

@ Relativt stjarnorna sa ror sig manen ett varv
kring jorden pa en siderisk manad, i medeltal
27.32 dagar

® Manen genomgar en fascykel (ett varv kring
jorden med avseende pa solen) i en synodisk
manad, i medeltal 29.53 dagar



To distant constellation

Earth’s orbit

Sun._

New moon .

e

New moon




Manen vdander alltid samma sida mot jorden
dess rotation ar synkroniserad med

Tidvatteneffekt banan runt jorden
kap 4

If the Moon did not rotate,
we could see all sides of the Moon

Both craters visible

In fact the Moon does rotate,
and we see only one face of the Moon

} Light from Sun

N AN

Moon’s orbit
Earth

Moon’s orbit
Earth

, Red crater D
visible

* from Earth;

Blue crater
visible
from Earth;

Light from Sun

At all points in the orbit,
the red crater is visible

from Earth but the blue
crater is not

red crater blue crater
not visible

not visible

Both craters visible






Det finns ingen
"dark side of the moon”

@ Bara ca. 4/7 av manens yta kan ses fran jorden
(libration)

@ Hela manens ytan belyses dock av solen under
ett mandygn






Formorkelser

@ Manformorkelse uppkommer da manen
passerar i jordens skugga (normalt
fullmane)

@ Solformorkelse uppkommer da jorden
passerar i manens skugga (normalt
nymane)

Solformorkelser nagot vanligare (2-5 per

ar). Varfor ej en gang per manad?




Formorkelser kan bara in’rr'dffq_,fgrﬁr solen och
manen befinner sig langs skarningspunkten
mellan banplanen (line of nodes)

Plane of Earth’s orbit Moon’s orbit
(= plane of the ecliptic) around the
Ekliptikan Earth

cending node

o

Plane of
Moon’s orbit

Line of nodes
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Eclipse can occur Full
3 No
. 5 4 Earth’s orbit .
Line of / eclipse
nodes possible

Full

Sun

Line of
nodes

Line of
nodes

Eclipse 5 2l I\_Io
can occur eclu?se
possible

Full Line of nodes



Manformorkelser kan vara antigen totala,
partiella eller penumbral, beroende pa solen,
jorden och manens upplinjering

Moon
R e
/\ Penumbra
2 -
Umbra
3 »

To
penumbral
eclipse

To total
eclipse

To partial
eclipse

Penumbra

halvskugga

kdrnskugga
helskugga
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Time

Manen ror sig med en hastighet av ca. 1 km/s
genom jordens karnskugga. Maximal tid for
totalitet = 1 tim 42 min



table 3-1 | Lunar Eclipses, 2004-2008

Duration of totality
Where visible (h = hours, m = minutes)

2004 May 4 Total South America, Europe, Africa, Asia, Australia 1h 16m
2004 October 28 Total Americas, Europe, Africa, central Asia 1h 21m
2005 April 24 Penumbral Eastern Asia, Australia, Pacific, Americas e
2005 October 17 Partial Asia, Australia, Pacific, North America —
2006 March 14 Penumbral Americas, Europe, Africa, Asia —
2006 September 7 Partial Europe, Africa, Asia, Australia —
2007 March 3 Total Americas, Europe, Africa, Asia 1h 14m
2007 August 28 Total Eastern Asia, Australia, Pacific, Americas 1h 31m
2008 February 21 Total Central Pacific, Americas, Europe, Africa 51m
2008 August 16 Partial South America, Europe, Africa, Asia, Australia —

*Eclipse predictions by Fred Espenak, NASA/Goddard Space Flight Center. All dates are given in standard astronomical format: year, month, day.




Solformorkelser kan vara totala, partiella, eller
ringformiga (annular)




Totalitet i mindre an 7.5 min

corona




Ringformig solformorkelse

@ Manens avstand till
jorden varierar nagot

@ I vissa fall upptar
manen en mindre
vinkelstorlek an solen
sett fran jorden
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Date Type Where visible Notes
2004 April 19 Partial Antarctica, southern Africa 74% eclipsed
2004 October 14 Partial Northeast Asia, Hawaii, Alaska 93% eclipsed
2005 April 8 Annular New Zealand, North and South America Annular along part of path;
and Total maximum duration of totality Om 42s
2005 October 3 Annular Europe, Africa, southern Asia -
2006 March 29 Total Africa, Europe, western Asia Maximum duration of totality 4m 7s
2006 September 22 Annular South America, western Africa, Antarctica —
2007 March 19 Partial Asia, Alaska 87% eclipsed
2007 September 11 Partial South America, Antarctica 75% eclipsed
2008 February 7 Annular Antarctica, eastern Australia, New Zealand —
2008 August 1 Total Northeast North America, Europe, Asia Maximum duration of totality 2m 27s

Eclipse predictions by Fred Espenak, NASA/Goddard Space Flight Center. All dates are given in standard astronomical format: year, month, day.




Latitude

o

2008 Aug 01
2015 Mar 20

™ 2017 Aug 21 1999 Aug 11

2016 Mar 09 2006 Mar 29

2005 Apr 08 2013 Nov 03

1998 Feb 26
2019Jul 02 2001 Jun 21

2012 Nov 13 2010 Jul 11 2020 Dec 14

2003 Nov 23

LI L L
2008 Aug 01

1997 Mar 09

2009 Jul 22

2016 Mar 09
2012 Nov 13 i

2002 Dec 04

180°W 150°W 120°W 90°W 60°W 30°W 0°

30°E
Longitude

60°E

90°E 120°E 150°E

Dessa band kan vara upp till 270 km breda







Saroscyken

P =18 ar 11.3 dygn
0.3 dygn = 120°

54 ar 34 dagar mellan
nastan identiska
formorkelser

I Sverige har vi inte
haft total
solformorkelse sedan
1954, nasta 2126




Tidiga forsok att bestamma solen och
manens storlekar samt avstandet till dessa

To zenith at Alexandria

o I staden Syene (Egypten), rakt
ned i vertikala brunnar vid
sommarsolstandet

To Sun at Alexandria

7° [ To Sun and zenith at Syene

o I Alexandria, hade solens Alexandria| | Syene
position dandrats 7° ca. 1/50 av
ett cirkelvarv

& Runt 200 fkr., sa anvande den
grekiske astronomen
Eratosthenes 50 x avstandet
mellan Alexandria and Syrene
for att bestamma jordens
omkrets till ca. 42000 km

(verkliga vardet ca. 40000 km)



@ Aristarchus visste att solen, manen, och jorden bildar en
ratvinklig triangel vid halvmane

® Genom att madta upp vinkeln mellan solen och manen sett
fran jorden kan relativa avstand uppskattas

Third quarter moon

sin 3° = a/c = 0.05 = 1/20
(verklig’r varde = 1/390) First quarter moon




Comparison of Ancient and Modern
Astronomical Measurements

Ancient Modern
measure (km) measure (km)

Earth’s diameter 13,000 12,756
Moon’s diameter 4,300 3,476
Sun’s diameter 9 X 10% 1.39 X 10¢
Earth-Moon distance 4 X 10° 8L 5 1P
Earth-Sun distance 1107 11,50 3¢ 110k




Varfor ser manen storre ut vid horisonten?

o Kan ej forklaras med manens
elliptiska bana (ca. 11% skillnad)

Apogee Perigee

@ Ej heller refraktion i jordens
atmosfar. Omvand liten effekt,
dock viktig att korrigera for i
astronomiska observationer

ZEHITH —=

@ En mdtning ger att manens
vinkeldiameter ar i stort sett
oberoende av hojd over
horisonten
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ATHOSPHERE

@ Kopplat till hur hjarnan uppfattar
storlekar hos avlagsna objekt

TO CEMTER OF ERRTH
FOIWT C




