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Australia + 8-10 | Cuba -5 India +5.5 Libya +2 Rumania +2 |UAE +4
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Penumbral Lunar Eclipse of 2020 Jan 10

Ecliptic Conjunction = 1922276 TD (=1921:16.1 UT)
Grealesl Eclipse = 1911:108TD (=1909:59.2 T )

P. Radius = 1.2669° Gamma = 1.0726

Penumbral Magnitude = 0.8956
L. Radius = 0.7248° Axis = 1.0599°

Umbral Magnitude = -0.1160

Saros Series = 144 Member= 16 of 71
Moon al Greatest Eclipse

Sun at Greatesl Eclipse

{Geocentric Coordinates) {Geocentric Goordinales)
R.A.= 19h26m32.0s N R.A.= 07h26m45.0s
Dec. = -21756'19.6" | Dec. = +23°0002.8"
50 = 00°16'1 59" : 5.0 = 00°16'04.8"
H.P. = 00°00'08 9" H.P. = 00°59'00.8"

Ediptiz o=

Earth’s Umbra

Eclipse Durations
Penumbral = Mhidim3d s

AT= 72s
Rule = CdT (Danjon)
Eph. = VSOPS7/ELP2000-85

Earth’'s Plenumbra

S

0O 15 30 45 B0
Arc-Minutes

£ Fspenak, NAS4 s GSFC
edclipse.asfenasa.qoviecipse html

Eclipse Contacls
Pl =17:0745 UT
P4 =21:1219 UT

60° N

30°N

Latitude o°

s

60° S

180° W 120° W

60° W o 60° E
Longitude

Edlipse a
Moonsst

120° E 180° E

2009 Apr 24
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Penumbral Lunar Eclipse of 2020 Jun 05

Ecliptic Conjunction = 19:1332.7TD (= 1912209 UT )
Greatest Eclipse = 18:26:113.8TD (= 19:25:02.0 UT }

P. Radius = 1.2652° Gamma= 1.2406

Penumbral Magnitude = 0.5682
Umbral Magnitude = -0.4053 U. Radius = 0.7399° Axis= 1.2285°
Saros Series= 111 Member = 67 of 71

Sun at Grealest Eclipse Moon at Grealest Eclipse
{Geocentric Coordinates) {Geocentric Coordinates)

B.A. = Mh57m21 .65 R.A. = 16h58mM25. 55

Dec. = +22°39'21.3" Dec. = -21°27/08.8"

S.0. = 00°1545.7" 5.D. = 00°16'11.4"

H.F. = 00°00'08. 7" H.P. = 00°5925.1"

P1
Graatest
P4
E =
Ediptic’ __oomm—mm=""TTTTTT

Eclipse Durations
Penumbral = 03h18m13s

AT= 728
Hule = CdT (Danjon)
Eph. = VSOP87/ELP2000-85

Earth's Umbra

Earth’s Penumbra

S

0 15 B30 45 ®]
Arc-Minutes

F.Egrenax, NASA 2 GEFT
edipse gefcnasagoviecipse html

Eclipse Contacts

P1=17.4550UT
P4 =21:04:06 UT

60" N
30°N
Lattude o= &
Eofinee af (y Alf Elcs'.:r)se {m:{f&'}b'ﬁ ar
90° S Mooasise \isitie Meaonssar
o el
60° S T
180° W 1200 w 60° W o° 60" E 1200 E 180° E
Longitude

2005 Apr 29
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Annular Solar Eclipse of 2020 Jun 21

Geocentric Conjunction = 06:41:18.4 UUT 1D, = 2459021.778685
Greatest Belipse = 06:39:39.3 UT 1D. = 2459021.777769

Eclipse Magnitude = 0.9940 Gamma = 0.1210

3aros Series = 137 Member = 36 of 70
Zun at Greatest Eclipse
{(Geocentric Coordinates) N

R.A. = 06h01m33.0s ; !
Dec. = +23°26'09.7" o

Moon at Greatest Eclipse
[Geocentric Coordinates)

R.A, = 06h01m30.1s
Dec. = +23°32'57.2"

5.0, = 0071544.2"
HF. = 00°00'08.7"

External/Internal

P1=03:45:53.8UT
P2 =05:51:326 UT
P3=07:28:250UT
P4=02:33:575UT

Ephemeris & Constants

Eph. = Newcomb/ILE
AT= 7723
kl = 0.2724880
k2 = 0.2722810
Ab= 00" Al= 00"

Lat. = 30°31.6'N
Long. =079°413'E

Path Width = 212 km  Duration = 00m38.2s

Sun Alt. = §2.9°
Sun Azm, = 174.3°

a 1000 2000 2000 4000 000
Kilomaters

F. Espenak, NASA's GSFC - Fri, Jul 2,
suncarth.gsfe nasa.govieelipse/velipse uml

5D = 0091524.0"

HP. = 00°56'31.1"

External/Internal
Contacts of TImbra

Ul =04:47:38.0UT
U2 = 04:49:04.5 UT
U3 =0830:55.1 UT
U4=08532:158UT

Geocentric Libration
(Optical + Physical)
1= -497°
b= -0.11°
c= 1.69°
Brown Lun. No. = 1206
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Penumbral Lunar Eclipse of 2020 Jul 05

Ecliptic Conjunction = 04:45:33.9TD (= 04:44:22.1 UT)
Greatest Eclipse = 04:31:11.9TD (= 04:30:00.1 UT }
P. Radius = 1.2382° Gamma = -1.3638

Penumbral Magnitude = 0.3548
U. Radius = 0.7138" Axis= 1.3146°

Umbral Magnitude = -0.6436

Saros Series = 149 Member= 3 of 72
Sun at Greatest Eclipse Crealest Cclipse
{Geocenttic Coordinates) (Geocentric Coordinates)
R.A. = 06h59mM10.5s N R.A.= 18h59m126s
Dec. = +22°44'23.3" ) | Cec. = -24°03"'16.2"
S.0.= 00°1543.9" Earth’s Penumbra S.D. = 00°1545.6"
H.P. = 00°00'08.6" H.P. = 00°57'50.4"
Earth’'s Umbra
Edliptic ______
— W

Eclipse Gontacts

P1=03.07:23 UT
P4 = 05:52:23 LT

Eclipse Durations
Penumbral = 02h15m00s

Cfeaeat

0 15 B3O 45 8]
Arc-Minutes

Al= 725
Rule = GdT (Danjon)
Eph. = VSOP87/[ELP2000-85

£ Fapenal, NAS4's GIFC
edipss. gsfenasa.qgoviecipsea html

60" N
300N
Latitude 0" F
; /
Eolipse at A Ectipse Foipse at
ars M.ch;ﬁse Visinie MoonSet
L ( £
) /./ o ~ N )
60" 5 T
—0—~r~—t_~|_#|d__| Lo r—'—'ﬁ
180° W 1207 W 60° W 0° 60°E 120° E 1B0°E
Longitude
2005 Apr 29
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Penumbral Lunar Eclipse of 2020 Nov 30

Ecliplic Conjunction = 09:30:50.1 TD (= 09:29:38.0 UT )
Grealest Eclipse = 09:44:01.0TD (= 09:42:49.0 UT )
Gamma=-1.1309

P. Radius = 1.1915°
Axis = 1.0288°

Fenumbral Magnitude = 0.8285
UL Radius = 0.6510°

Umbral Magnitude = -0.2620

Saros Series=116 Member = 58 of 73
Moon at Greatest Eclipse

{Geocentric Coordinates)

Sun at Greatest Eclipse
{Geocentric Coordinates)
R.A. = 16h27m40.0s N R.A. = (4h28m46.65
Dec. = -21°44'31.0" Dec. = +20714'16.3"
S.D.= 00°16'13.1" Earth’s Penumbra S.D. = 00°14'52.4"
H.P. = 00°00'08.9" H.P. = 00°r54'35.1"

Earth’'s Umbra

Ealiptic

Eclipse Contacts

Eclipse Durations Greaksl |
Penumbral = (4h20m59s S =11 P1=0732:21 UT
P4=11.53:20 UT

0 15 30 4% EBD

Are-Minutes
ATl = 728
Rule = CdT {Danjon) £ Espenak, NASH's GaFC
Eph. = V¥ SOP87/ELP2000-85 edipse gafenasagoviecipse html
60° N
30°N
Latitude ¢ :
A Eglioms Elipse gt
50" S Visibie Moonfise
60°S5 -
180° W 1200 W 60° W 0° 60" E 120° E 180°E
Longitude
2009 Apr 29
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Total Solar Eclipse of 2020 Dec 14

Geocentric Conjunction = 16:18:05.4 UT J.D. = 2459198.179230
Greatest Eclipse = 16:13:22.9 UT 1D. = 2459198.175959

Eclipse Magnitude = 1.0254 Gamma = -0.2940
Saros Series = 142 Member = 23 of 72

Zun at Greatest Eclipse Moon at Greatest Eclipse
{(Geocentric Coordinates) N {Geocentric Coordinates)
R.A. = 1Th30m05.8s ' RA = 1Th2%9m34.2s

Dec. = -23°15'32.2"
3.D. = 060°16'14.9" A
HEF. = 00°00'08.9" L

Dec. = -23°32'59.1"
3.D. = 060716237
HEF. = 01°00'10.4"

..... .' .:.. i

Grestest Eclips=
{ ]

w-— -E
External/Internal S . C - 5 - External/Internal
P1 =1333:4771UT ; : Ul =14:32:279UT
P2 =153360:457UT | U2 = 1433001 UT
P3 =16:49:522 1T g U3 = 1753447 UT
= 18:52:59. =17:54:129 T
b= 18mapps U1 Local Circumstances at Greatest Eclipse B =R e T
Lat. = 40°20.5'S Son Alt.= T2.7°
Ephemenis & Constants Long. = 067°56.1'W Sun Azm. = 10.3° GQQQQm[ng_Phhhmm]m
Eph. = Newcomb/TLE Path Width = 90.2 km  Duration = 02m09.65 (Eptical s+ Phystcall
AT= 7T09% 1= 3.49°
kl =0.2724880 b= 041°
k2 =0.2722810 e= 147°
Ab= 00" Al= 00" Brown Lon. No. = 1212
ST N Y Y I M |
a 1000 2000 3000 4000 =000
Kilometers

F. Espenak, NASA's GSFC - Fri, jul 2,
suncarth.gsfe.nasa.govieclipse/velipse html
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