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General parameters

Software program
:
GEOS (General Eclipse and Occultation System)


Dutch Occultation Association

Solar ephemeris
:
VSOP87


P. Bretagnon and G. Francou

Lunar ephemeris
:
ELP 2000‑82B


J. Chapront and M. Chapront‑Touzé

Lunar craters
:
Moon nomenclature and positional data


International Astronomical Union

ΔT
:
+66.55s (extrapolated)



International Earth Rotation Service

Shadow enlargement 1
:
1.6% equatorial, 1.6% polar



Lunar eclipse observation analysis

1 Umbral shadow enlargement based on lunar eclipse observation analysis (2% on the average).
The observed shadow enlargement is the result of the refraction characteristics of the Earth’s atmosphere. Therefore, its value also depends on the actual distance Sun‑Earth and Earth‑Moon.
The shadow enlargement is taken into account by increasing both equatorial‑ and polar radii of the Earth. The values currently being used are Re + 77 km and Rp + 73 km. The corresponding umbral flattening is 1 / 204.

Eclipse summary

Eclipse type
:
Total lunar eclipse

Penumbral magnitude
:
2.6841

Umbral magnitude
:
 
1.6970


Date
Time UT1
Position angle Moon

Begin penumbral phase
:
15 - 06 - 2011
AD
17h 24m 19s
270°

Begin partial phase
:
15 - 06 - 2011
AD
18h 22m 42s
272°

Begin total phase
:
15 - 06 - 2011
AD
19h 22m 16s
278°

Maximum eclipse
:
15 - 06 - 2011
AD
20h 12m 36s
357°

End total phase
:
15 - 06 - 2011
AD
21h 02m 54s
76°

End partial phase
:
15 - 06 - 2011
AD
22h 02m 27s
82°

End penumbral phase
:
15 - 06 - 2011
AD
23h 00m 58s
83°


Duration

Penumbral phase (1st)
:
0h 58m 23s

Partial phase (1st)
: 
0h 59m 34s

Total phase
: 
1h 40m 38s

Partial phase (2nd)
: 
0h 59m 34s

Penumbral phase (2nd)
: 
0h 58m 31s

Maximum eclipse details

Geocentric radius Moon
:
00°
15'
57"

Geocentric radius penumbra 1
:
01°
15'
09"

Geocentric radius umbra 1
:
00°
43'
39"

Geocentric libration in longitude
:
+
04°
40'
Geocentric libration in latitude
:
-
00°
07'

1 Equatorial value

Local circumstances

Location ID #
:
0002 (Observatory 'Sonnenborgh')

Geographical longitude WGS84
:
005°
07'
45".4
E

Geographical latitude WGS84
:
052°
05'
07".5
N

Geodetic height WGS84
:
+
0057
meter


Azimuth Moon
Altitude Moon
Altitude Sun


Begin penumbral phase
: 
103°
-
20°
 
21°

Begin partial phase
:
113°
-
12°
 
12°

Begin total phase
: 
124°
-
 5°
 
 4°


Maximum eclipse
: 
134°
 
 2°
-
 2°


End total phase
: 
144°
 
 6°
-
 7°


End partial phase
: 
156°
 
11°
-
12°


End penumbral phase
: 
169°
 
13°
-
14°


Entrances and exits

	Object name
	Event
	Time UT1
	Pos.
	Az. moon
	Al. moon
	Al. sun

	Lohrmann A
	Entrance
	18h 24m 49s
	
270°
	
114°
	
-
12°
	

12°

	Damoiseau E
	Entrance
	18h 26m 00s
	
269°
	
114°
	
-
12°
	

12°

	Byrgius A
	Entrance
	18h 28m 41s
	
262°
	
114°
	
-
12°
	

11°

	Billy
	Entrance
	18h 29m 11s
	
266°
	
114°
	
-
12°
	

11°

	Aristarchus
	Entrance
	18h 30m 57s
	
280°
	
115°
	
-
11°
	

11°

	Mersenius C
	Entrance
	18h 31m 34s
	
264°
	
115°
	
-
11°
	

11°

	Kepler
	Entrance
	18h 31m 58s
	
274°
	
115°
	
-
11°
	

11°

	Gassendi alpha
	Entrance
	18h 31m 59s
	
265°
	
115°
	
-
11°
	

11°

	Encke B
	Entrance
	18h 32m 16s
	
272°
	
115°
	
-
11°
	

11°

	Bessarion
	Entrance
	18h 32m 49s
	
277°
	
115°
	
-
11°
	

11°

	Brayley
	Entrance
	18h 33m 50s
	
279°
	
115°
	
-
11°
	

11°

	Lansberg D
	Entrance
	18h 34m 53s
	
270°
	
115°
	
-
11°
	

11°

	Milichius
	Entrance
	18h 35m 10s
	
275°
	
115°
	
-
11°
	

10°

	Euclides
	Entrance
	18h 35m 37s
	
269°
	
116°
	
-
11°
	

10°

	Lansberg B
	Entrance
	18h 35m 55s
	
271°
	
116°
	
-
11°
	

10°

	Agatharchides A
	Entrance
	18h 38m 21s
	
264°
	
116°
	
-
10°
	

10°

	Dunthorne
	Entrance
	18h 38m 42s
	
261°
	
116°
	
-
10°
	

10°

	Darney
	Entrance
	18h 38m 56s
	
267°
	
116°
	
-
10°
	

10°

	Sharp A
	Entrance
	18h 39m 46s
	
288°
	
116°
	
-
10°
	

10°

	Gambart A
	Entrance
	18h 40m 05s
	
272°
	
116°
	
-
10°
	

10°

	Pytheas
	Entrance
	18h 40m 24s
	
279°
	
116°
	
-
10°
	

10°

	Foucault
	Entrance
	18h 41m 32s
	
288°
	
117°
	
-
10°
	

10°

	Kies A
	Entrance
	18h 41m 35s
	
262°
	
117°
	
-
10°
	

10°

	Kundt (Guericke C)
	Entrance
	18h 44m 08s
	
268°
	
117°
	
-
10°
	

 9°

	La Condamine A
	Entrance
	18h 45m 25s
	
290°
	
117°
	
-
 9°
	

 9°

	Maupertuis A
	Entrance
	18h 45m 40s
	
289°
	
117°
	
-
 9°
	

 9°

	Birt
	Entrance
	18h 46m 41s
	
265°
	
118°
	
-
 9°
	

 9°

	Alpetragius B
	Entrance
	18h 46m 43s
	
267°
	
118°
	
-
 9°
	

 9°

	Mösting A
	Entrance
	18h 46m 50s
	
272°
	
118°
	
-
 9°
	

 9°

	Bancroft (Archimedes A)
	Entrance
	18h 47m 52s
	
283°
	
118°
	
-
 9°
	

 9°

	Bode
	Entrance
	18h 48m 16s
	
275°
	
118°
	
-
 9°
	

 9°

	Bode A
	Entrance
	18h 48m 57s
	
276°
	
118°
	
-
 9°
	

 9°

	Tycho (peak)
	Entrance
	18h 49m 07s
	
258°
	
118°
	
-
 9°
	

 9°

	Pico
	Entrance
	18h 49m 42s
	
288°
	
118°
	
-
 9°
	

 8°

	Chladni
	Entrance
	18h 50m 02s
	
274°
	
118°
	
-
 9°
	

 8°

	Maginus H
	Entrance
	18h 51m 20s
	
256°
	
118°
	
-
 9°
	

 8°

	Werner D
	Entrance
	18h 52m 36s
	
264°
	
119°
	
-
 8°
	

 8°

	Aratus
	Entrance
	18h 52m 37s
	
282°
	
119°
	
-
 8°
	

 8°

	Pickering
	Entrance
	18h 53m 08s
	
272°
	
119°
	
-
 8°
	

 8°

	Hipparchus C
	Entrance
	18h 53m 50s
	
271°
	
119°
	
-
 8°
	

 8°

	Airy A
	Entrance
	18h 53m 58s
	
267°
	
119°
	
-
 8°
	

 8°

	Manilius epsilon (peak)
	Entrance
	18h 54m 23s
	
279°
	
119°
	
-
 8°
	

 8°

	Cassini C
	Entrance
	18h 55m 34s
	
287°
	
119°
	
-
 8°
	

 8°

	Epigenes A
	Entrance
	18h 55m 49s
	
293°
	
119°
	
-
 8°
	

 8°

	Abulfeda F
	Entrance
	18h 56m 32s
	
268°
	
119°
	
-
 8°
	

 8°

	Zach delta
	Entrance
	18h 57m 00s
	
255°
	
119°
	
-
 8°
	

 8°

	Egede A
	Entrance
	18h 57m 20s
	
290°
	
119°
	
-
 8°
	

 7°

	Menelaus
	Entrance
	18h 57m 59s
	
280°
	
120°
	
-
 8°
	

 7°

	Dionysius
	Entrance
	18h 58m 27s
	
275°
	
120°
	
-
 8°
	

 7°

	Eudoxus A
	Entrance
	19h 00m 31s
	
289°
	
120°
	
-
 7°
	

 7°

	Nicolai A
	Entrance
	19h 01m 39s
	
260°
	
120°
	
-
 7°
	

 7°

	Dawes
	Entrance
	19h 03m 04s
	
280°
	
121°
	
-
 7°
	

 7°

	Polybius A
	Entrance
	19h 03m 36s
	
266°
	
121°
	
-
 7°
	

 7°

	Posidonius A
	Entrance
	19h 04m 20s
	
285°
	
121°
	
-
 7°
	

 7°

	Censorinus
	Entrance
	19h 06m 00s
	
274°
	
121°
	
-
 7°
	

 6°

	Rosse
	Entrance
	19h 06m 44s
	
268°
	
121°
	
-
 7°
	

 6°

	Hercules G
	Entrance
	19h 07m 00s
	
290°
	
121°
	
-
 7°
	

 6°

	Janssen K
	Entrance
	19h 07m 18s
	
259°
	
121°
	
-
 7°
	

 6°

	Maury
	Entrance
	19h 08m 02s
	
287°
	
121°
	
-
 7°
	

 6°

	Gutenberg A
	Entrance
	19h 09m 04s
	
271°
	
122°
	
-
 6°
	

 6°

	Hill (Macrobius B)
	Entrance
	19h 09m 23s
	
282°
	
122°
	
-
 6°
	

 6°

	Cepheus A
	Entrance
	19h 09m 56s
	
289°
	
122°
	
-
 6°
	

 6°

	Tralles A
	Entrance
	19h 11m 25s
	
285°
	
122°
	
-
 6°
	

 6°

	Stevinus A
	Entrance
	19h 11m 53s
	
264°
	
122°
	
-
 6°
	

 6°

	Proclus
	Entrance
	19h 11m 55s
	
281°
	
122°
	
-
 6°
	

 6°

	Bellot
	Entrance
	19h 12m 15s
	
271°
	
122°
	
-
 6°
	

 6°

	Furnerius A
	Entrance
	19h 13m 42s
	
264°
	
122°
	
-
 6°
	

 5°

	Picard
	Entrance
	19h 14m 49s
	
281°
	
123°
	
-
 6°
	

 5°

	Firmicus
	Entrance
	19h 17m 41s
	
278°
	
123°
	
-
 5°
	

 5°

	Langrenus M
	Entrance
	19h 18m 05s
	
272°
	
123°
	
-
 5°
	

 5°

	Lohrmann A
	Exit
	21h 06m 18s
	
82°
	
144°
	

 6°
	
-
 7°

	Damoiseau E
	Exit
	21h 07m 46s
	
83°
	
144°
	

 7°
	
-
 7°

	Aristarchus
	Exit
	21h 08m 42s
	
73°
	
145°
	

 7°
	
-
 8°

	Byrgius A
	Exit
	21h 10m 01s
	
90°
	
145°
	

 7°
	
-
 8°

	Sharp A
	Exit
	21h 10m 43s
	
65°
	
145°
	

 7°
	
-
 8°

	Billy
	Exit
	21h 11m 12s
	
86°
	
145°
	

 7°
	
-
 8°

	Foucault
	Exit
	21h 11m 35s
	
64°
	
145°
	

 7°
	
-
 8°

	Brayley
	Exit
	21h 12m 09s
	
73°
	
145°
	

 7°
	
-
 8°

	Bessarion
	Exit
	21h 12m 22s
	
76°
	
145°
	

 7°
	
-
 8°

	Kepler
	Exit
	21h 12m 39s
	
78°
	
145°
	

 7°
	
-
 8°

	Mersenius C
	Exit
	21h 13m 28s
	
88°
	
146°
	

 7°
	
-
 8°

	Encke B
	Exit
	21h 13m 40s
	
80°
	
146°
	

 7°
	
-
 8°

	Gassendi alpha
	Exit
	21h 13m 58s
	
88°
	
146°
	

 7°
	
-
 8°

	La Condamine A
	Exit
	21h 14m 04s
	
63°
	
146°
	

 7°
	
-
 8°

	Maupertuis A
	Exit
	21h 15m 21s
	
63°
	
146°
	

 7°
	
-
 8°

	Milichius
	Exit
	21h 15m 32s
	
77°
	
146°
	

 7°
	
-
 8°

	Lansberg D
	Exit
	21h 16m 45s
	
82°
	
146°
	

 7°
	
-
 8°

	Euclides
	Exit
	21h 17m 45s
	
83°
	
146°
	

 7°
	
-
 8°

	Lansberg B
	Exit
	21h 17m 45s
	
82°
	
147°
	

 7°
	
-
 8°

	Pytheas
	Exit
	21h 18m 33s
	
73°
	
147°
	

 7°
	
-
 8°

	Dunthorne
	Exit
	21h 20m 10s
	
91°
	
147°
	

 8°
	
-
 9°

	Agatharchides A
	Exit
	21h 20m 20s
	
89°
	
147°
	

 8°
	
-
 9°

	Epigenes A
	Exit
	21h 20m 23s
	
59°
	
147°
	

 8°
	
-
 9°

	Pico
	Exit
	21h 20m 24s
	
64°
	
147°
	

 8°
	
-
 9°

	Darney
	Exit
	21h 21m 14s
	
86°
	
147°
	

 8°
	
-
 9°

	Gambart A
	Exit
	21h 21m 35s
	
80°
	
147°
	

 8°
	
-
 9°

	Kies A
	Exit
	21h 23m 21s
	
90°
	
148°
	

 8°
	
-
 9°

	Bancroft (Archimedes A)
	Exit
	21h 23m 45s
	
70°
	
148°
	

 8°
	
-
 9°

	Egede A
	Exit
	21h 25m 37s
	
62°
	
148°
	

 8°
	
-
 9°

	Kundt (Guericke C)
	Exit
	21h 26m 27s
	
84°
	
148°
	

 8°
	
-
 9°

	Cassini C
	Exit
	21h 26m 55s
	
65°
	
148°
	

 8°
	
-
 9°

	Mösting A
	Exit
	21h 28m 39s
	
81°
	
149°
	

 8°
	
-
 9°

	Bode
	Exit
	21h 28m 48s
	
77°
	
149°
	

 8°
	
-
 9°

	Birt
	Exit
	21h 28m 56s
	
88°
	
149°
	

 8°
	
-
 9°

	Bode A
	Exit
	21h 29m 04s
	
76°
	
149°
	

 8°
	
-
 9°

	Alpetragius B
	Exit
	21h 29m 05s
	
85°
	
149°
	

 8°
	
-
 9°

	Aratus
	Exit
	21h 29m 21s
	
71°
	
149°
	

 8°
	
-
 9°

	Tycho (peak)
	Exit
	21h 29m 35s
	
94°
	
149°
	

 8°
	
-
 9°

	Eudoxus A
	Exit
	21h 30m 06s
	
63°
	
149°
	

 8°
	
-
 9°

	Maginus H
	Exit
	21h 30m 42s
	
96°
	
149°
	

 8°
	
-
 9°

	Chladni
	Exit
	21h 30m 55s
	
78°
	
149°
	

 8°
	
-
 9°

	Manilius epsilon (peak)
	Exit
	21h 33m 11s
	
74°
	
150°
	

 9°
	
-
10°

	Werner D
	Exit
	21h 34m 42s
	
89°
	
150°
	

 9°
	
-
10°

	Pickering
	Exit
	21h 34m 46s
	
80°
	
150°
	

 9°
	
-
10°

	Zach delta
	Exit
	21h 35m 34s
	
98°
	
150°
	

 9°
	
-
10°

	Hercules G
	Exit
	21h 35m 41s
	
63°
	
150°
	

 9°
	
-
10°

	Hipparchus C
	Exit
	21h 35m 51s
	
82°
	
150°
	

 9°
	
-
10°

	Menelaus
	Exit
	21h 36m 09s
	
73°
	
150°
	

 9°
	
-
10°

	Airy A
	Exit
	21h 36m 20s
	
85°
	
150°
	

 9°
	
-
10°

	Posidonius A
	Exit
	21h 37m 52s
	
67°
	
151°
	

 9°
	
-
10°

	Abulfeda F
	Exit
	21h 38m 53s
	
85°
	
151°
	

 9°
	
-
10°

	Dionysius
	Exit
	21h 39m 11s
	
78°
	
151°
	

 9°
	
-
10°

	Maury
	Exit
	21h 39m 29s
	
65°
	
151°
	

 9°
	
-
10°

	Cepheus A
	Exit
	21h 39m 57s
	
64°
	
151°
	

 9°
	
-
10°

	Dawes
	Exit
	21h 40m 41s
	
72°
	
151°
	

 9°
	
-
10°

	Nicolai A
	Exit
	21h 42m 38s
	
93°
	
152°
	

 9°
	
-
10°

	Tralles A
	Exit
	21h 45m 29s
	
68°
	
152°
	

 9°
	
-
10°

	Hill (Macrobius B)
	Exit
	21h 45m 31s
	
70°
	
152°
	

 9°
	
-
10°

	Polybius A
	Exit
	21h 45m 53s
	
87°
	
152°
	

10°
	
-
10°

	Censorinus
	Exit
	21h 46m 51s
	
78°
	
153°
	

10°
	
-
11°

	Janssen K
	Exit
	21h 47m 58s
	
93°
	
153°
	

10°
	
-
11°

	Rosse
	Exit
	21h 48m 57s
	
84°
	
153°
	

10°
	
-
11°

	Proclus
	Exit
	21h 49m 05s
	
72°
	
153°
	

10°
	
-
11°

	Gutenberg A
	Exit
	21h 50m 44s
	
81°
	
153°
	

10°
	
-
11°

	Picard
	Exit
	21h 52m 05s
	
72°
	
154°
	

10°
	
-
11°

	Stevinus A
	Exit
	21h 53m 42s
	
89°
	
154°
	

10°
	
-
11°

	Bellot
	Exit
	21h 54m 02s
	
82°
	
154°
	

10°
	
-
11°

	Furnerius A
	Exit
	21h 55m 23s
	
89°
	
154°
	

10°
	
-
11°

	Firmicus
	Exit
	21h 56m 22s
	
74°
	
155°
	

10°
	
-
11°

	Langrenus M
	Exit
	21h 59m 18s
	
81°
	
155°
	

10°
	
-
11°


