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Solar eclipse:

Sun, Moon, and Earth
line up, with the Moon
in the middie.
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June 10, 2002 | 23:45:22

December 4
2002

07:32:16

May 31,2003 | 04:09:22

November 23
2003

22:50:22

[wl_u 999,48 SIS a;,l_!] 1
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LS PSess

Hybrid

v

29>

Total

Annular

Annular

Total

Annular

Total

/ aas: Partial /7 La3b : Annular

L',lSGb:Sjj;, R

Total: Angola, Zambia, Zimbabwe, Mozam-
bique and Madagascar

Partial: South America, Africa

Annular: Nicaragua and Costa Rica

Partial: North and Central America, North-
western South America, Hawaii

Annular: Manado, Indonesia, Guam, Northern
Mariana Islands, and Puerto Vallarta, Mexico

Partial: Eastern Asia, Northeastern Austra-
lia, North America, Hawaii

Total: Angola, Botswana, Zimbabwe, South
Africa, Mozambique and South Australia

Partial: Africa, Antarctica, Indonesia, Australia

Annular: Greenland, Iceland, Northeastern
Scotland, Faroe Islands, Shetland Islands
Partial: Eastern Europe, Northern and Western
Asia, Middle East, Alaska, Greenland and
northwestern Canada

Total: East Antarctica

Partial: Australia, New Zealand, Antarctica,
Southern Chile and Argentina
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April 19, 2004

13:35:05

October 14, 2004/ 03:00:23

April 8, 2005

October 3, 2005

March 29, 2006

September 22,
2006

March 19, 2007

20:36:51

10:32:47

10:12:23

11:41:16

02:32:57

25>

Partial

Partial

Hybrid

Annular

Total

Annular

Partial

C)‘S‘C'L):Sl;g e

Partial: Antarctic Peninsula, East Antarctica,
Southern Africa

Partial: Eastern Russia, Mongolia, North-
eastern China, Korea, Japan, Hawaii, West-
ern Alaska

Hybrid: Venezuela, Colombia, Panama, south-
eastern French Polynesia, Bounty Islands

Partial: Pacific, Mexico, Central America, Ca-
ribbean, Western South America, New Zea-
land, West Antarctica

Annular: Portugal, Spain, Algeria, Tuni-
sia, Libya, Chad, Sudan, Kenya and Somalia

Partial: Africa, Europe, Western Asia, Middle
East and India

Total: Natal, Brazil, Ghana, Togo, Benin, Nige-
ria, Niger, Libya, extreme northwest Egypt, Tur-
key, Georgia, southwestern Russia and Kazakhstan

Partial: North Africa, Central Africa, east-
ern Brazil, Central Asia, Middle East, In-
dia and Europe

Annular: Guyana, Suriname and French Gui-
ana

Partial: South America, West Africa, Southern
Africa, Antarctic Peninsula, East Antarctica

Partial: Asia, Western Alaska
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September 11, an.
2007 12:32:24

February 7, 2008 03:56:10

August 1, 2008 | 10:22:12

January 26, 2009| 07:59:45

July 22,2009 | 02:36:25

January 15. 2010/ 07:07:39

July 11,2010 | 19:34:38

[wl_u 999,48 SIS a;,l_!] 1y

25>

Partial

Annular

Total

Annular

Total

Annular

Total

&‘543'):5153 e

Partial: Central and Southern South Ameru
ica, Antarctic Peninsula, East Antarctica,
South Atlantic

Annular: West Antarctica

Partial: Antarctica, Southeastern Australia,
New Zealand, Southeastern Melanesia, South-
eastern Micronesia, Southeastern Polynesia

Total: Nunavut, northern Greenland, central
Russia, western Mongolia, western China

Partial: Nova Scotia, PEI, New Bruns-

wick, Quebec, Nunavut, Greenland, northern
Europe, Asia

Annular: southeast Sumatra, Jakarta and Bor-
neo

Partial: Southern Africa, east Antarctica, South
East Asia, Philippines, Australia

Total: central and northeastern India, Bhutan,
Bangladesh, Myanmar, China, northern part of
the Ryukyu Islands (Satsunan)

Partial: Southeast Asia, Japan, South Korea,
the Philippines, Indonesia, Central Pacific
Ocean area and its islands

Annular: Central African Republic, Democrat-
ic Republic of the Congo, Uganda, Maldives,
southeastern India, Sri Lanka, Myanmar, central
China

Partial: Africa, Southeastern Europe, Middle
East, Asia

Total: Southern Chile and Argentina, South-
eastern Polynesia

Partial: southwestern South America, French
Polynesia, Hawaii
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January 4, 2011

June 1, 2011

July 1, 2011

November 25
2011

May 20, 2012

November 13
2012

May 10, 2013

08:51:42

21:17:18

08:39:30

06:21:24

23:53:54

22:12:55

00:26:20

25>

Partial

Partial

Partial

Partial

Annular

Total

Annular

C)‘S‘C'L):Sl;g e

Partial: Europe, Northern Africa, Central
Asia, Middle East

Partial: Iceland, Northern Canada, Alaska,
Northeastern Asia, Greenland, northern Scan-
dinavia

Partial: Southern Indian Ocean near Antarctica

Partial: Southwestern South Africa, Antarcti-
ca, Tasmania, New Zealand

Annular: Southern China, Hong Kong, Ma-
cau, Kyushu, Shikoku, southern Honshu,
Tokyo, Oregon, California, Nevada, Utah, Ari-
zona, New Mexico, Texas

Partial: Pacific, eastern Asia, North Ameri-
ca, Hawaii

Total: Arnhem Land and central Cape York
Peninsula, Australia, Kermadec Islands, New
Zealand

Partial: Australia, New Zealand, Melanesia,
Southeastern South America, Southern Pa-
cific, Polynesia, Antarctic Peninsula, West
Antarctica, Talos Dome

Annular: Western Australia, Northern Ter-
ritory and Queensland, Australia, Louisiade
Archipelago, Solomon Islands, Kiribati

Partial: Australia, New Zealand, Central Pacif-
ic, Hawaii, Indonesia
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November 3
2013

12:47:36

April 29,2014 | 06:04:33

October 23, 2014} 21:45:39

March 20, 2015 | 09:46:47

September 13 ez,
2015 06:55:19

March 9, 2016 | 01:58:19

September 1, No.
2016 09:08:02

[wl_u 999,48 SIS o;,\_!] \o

25>

Hybrid

Annular
(non-cen-
tral)

Partial

Total

Partial

Total

Annular

OSCLSh]) Mo
Hybrid: Gabon, Republic of the Congo, Dem-
ocratic Republic of the Congo, Uganda, Ken-
ya, Ethiopia

Partial: Eastern America, Eastern Cana-
da, Caribbean, Eastern South America, South
Europe, Africa

Annular: western Wilkes Land
Partial: South Indian Ocean, Australia,
east Antarctica

Partial: Northern Pacific, North America, Mex-
ico, Eastern Russia

Total: Faroe Islands, Svalbard, North Atlan-
tic, North Pole

Partial: Greenland, Europe, Estonia, Central
Asia, Western Russia

Partial: Southern Africa, South Indian Ocean,
east Antarctica

Total: Indonesia, Micronesia, Marshall Islands

Partial: Southeastern Asia, Korea, Japan,
Eastern Russia, Alaska, Northwestern Austra-
lia, Hawaii, Pacific

Annular: Atlantic, Central Africa, Madagascar,
Indian

Partial: Africa, Indian Ocean
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February 26,
2017

August 21, 2017

February 15,
2018

July 13, 2018

August 11, 2018

January 6, 2019

14:54:33 | Annular

18:26:40

20:52:33

03:02:16

09:47:28

01:42:38

25>

Total

Partial

Partial

Partial

Partial

C)‘S‘C'L):Sl;g e

Annular: southern Chile and Argentina, Ango-
la, southwestern Katanga

Partial: Southern and Western Africa, Southern
South America, Antarctica

Total: Oregon, Idaho, Wyoming, Nebraska,
Northeastern Kansas, Missouri, southern I1-
linois, Western Kentucky, Tennessee, South-
western North Carolina, Northeastern Geor-
gia, South Carolina

Partial: North America, Hawaii, Green-
land, Iceland, British Isles, Portugal, Central
America, Caribbean, northern South Ameri-
ca, Chukchi Peninsula

Partial: Antarctica, Southern South America

Partial: South Australia, Victoria, Tasma-
nia, Indian Ocean, Budd Coast

Partial: Northeastern Canada, Greenland, Ice-
land, Arctic Ocean, Scandinavia, northern Brit-
ish Isles, Russia, Northern Asia

Partial: Northeastern Asia, Southwestern Alas-
ka, Aleutian Islands
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July 2, 2019 | 19:24:08

December 26
2019

05:18:53

June 21,2020 | 06:41:15

December 14
2020

16:14:39

June 10,2021 | 10:43:07

December 4
2021

07:34:38

[wl_u 999,48 SIS o;,\_!] v

25>

Total

Annular

Annular

Total

Annular

Total

OSCLSh]) Mo
Total: central Argentina and Chile, Tuamotu
Archipelago

Partial: South America, Easter Island, Galapa-
gos Islands, Southern Central America, Poly-
nesia

Annular: northeastern Saudi Arabia, Bah-

rain, Qatar, United Arab Emirates, Oman, Lak-
shadweep, Southern India, Sri Lanka,
Northern Sumatra, southern Malaysia, Singa-
pore, Borneo, central Indonesia, Palau, Micro-
nesia, Guam

Partial: Asia, Western Melanesia, Northwest-
ern Australia, Middle East, East Africa
Annular: Democratic Republic of the Con-
go, Sudan, Ethiopia, Eritrea, Yemen, Empty

uarter, Oman, southern Pakistan, North-
ern India, New Delhi, Tibet, southern Chi-
na, Chongging, Taiwan

Partial: Asia, Southeastern Europe, Afrip
ca, Middle East, West Melanesia, Western Aus-

tralia, Northern Territory, Cape York Peninsula
Total: Southern Chile and Argentina, Kiriba-

ti, Polynesia

Partial: Central and Southern South America,
Southwest Africa, Antarctic Peninsula, Ells-
worth Land, Western Queen Maud Land

Annular: Northern Canada, Greenland, Russia

Partial: Northern North America, Europe, Asia

Total: Antarctica
Partial: South Africa, South Atlantic
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Partial: Southeast Pacific, Southern South
America

April 30,2022 | 20:42:36 | Partial

October 25. 2022 11:01:20 Partial Partial: Euro[!e, Northeast Africa, Mid EaSt,
West Asia

Hybrid: Indonesia, Australia, Papua New

. -+ | Guinea
April 20,2023 | 04:17:56 | H ST . . ..
= 7 R Partial: Southeast Asia, East Indies, Philip-

pines, New Zealand

Annular: Western United States, Central Amer-

October 14,2023 18:00:41 | Annular |ic8 Colombia, Brazil
ELODET T portial: North America, Central Ameri-

ca, South America

Total: Mexico, Central United States,
April 8,2024 | 18:18:29 Total |East Canada
Partial: North America, Central America

October 2. 2024 | 18:46:13 | Annular Ann}llar: Squthern Chile, Southern Ar.gentina
Partial: Pacific, Southern South America

March 29. 2025 | 10:48:36 | Partial Partial: Northwest Africa, Europe, North-
ern Russia
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September 21, . " . . .
€ ezr(r)lzser 19:43:04 | Partial |Partial: South Pacific, New Zealand, Antarctica

Annular: Antarctica
Annular | Partial: South Argentina, Chile, South Afri-
ca, Antarctica

Febrz‘g‘% 7. | 12:13:06

Total: Arctic, Greenland, Iceland, Spain,
Northeastern Portugal

Partial: Northern North America, Western
Africa, Europe

August 12, 2026 | 17:47:06 Total

Annular: Chile, Argentina, Atlantic
February 6. 2027 16:00:48 | Annular | Partial: South America, Antarctica, West and
South Africa

Total: Morocco, Spain, Algeria, Tunisia, Lib-

Total |¥2 Egypt, Saudi Arabia, Yemen, Somalia
Partial: Africa, Europe, Mid East, West and
South Asia

August 2, 2027 | 10:07:50

Annular: Ecuador, Peru, Brazil, Surina-
me, Spain, Portugal

January 26, 2028/ 15:08:59 | Annular | Partial: Eastern North America, Central and
South America, Western Europe, Northwest
Africa

Total: Australia, New Zealand
July 22,2028 | 02:56:40 Total . : . .
= ot Partial: Southeast Asia, East Indies

[wl_u 999,48 SIS a;,l_!] 14
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January 14, 2029| 17:13:48

June 12, 2029

July 11, 2029

December 5
2029

June 1, 2030

November 25
2030

May 21, 2031

04:06:13

15:37:19

15:03:58

06:29:13

06:51:37

07:16:04

v

25>

Partial

Partial

Partial

Partial

Annular

Total

Annular

L‘,lSGb:Sjje R

Partial: North America, Central America

Partial: Arctic, Scandinavia, Alaska, Northern
Asia, Northern Canada

Partial: Southern Chile, Southern Argentina

Partial: Southern Argentina, South-
ern Chile, Antarctica

Annular: Algeria, Tunisia, Greece, Tur-
key, Russia, Northern China, Japan
Partial: Europe, Northern Africa, Mid
East, Asia, Arctic, Alaska

Total: Botswana, South Africa, Australia
Partial: South Africa, Southern Indian
Ocean, East Indies, Australia, Antarctica

Annular: Angola, Republic of the Congo, Zam-
bia, Tanzania, south Indian Ocean, Malay-

sia, Indonesia

Partial: Africa, south Asia, East Indies, Aus-
tralia
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Hybrid: Pacific, Panama

N ber 14 . Y/ —arvlih, 1dldd

OVETSEL 21:07:31 | Hybrid | Partial: south United States, Central America,
2031 . —_—
I northwest South America

Annular: south Atlantic

May 9, 2032 e Partial: south South America, South Africa

November 3
2032

05:34:13 | Partial | Partial: Asia

March 30,2033 | 18:02:36 | Total | Lotal: east Russia, Alaska
Partial: North America

ot 2 o . . . .
Se ;r(r;;a;:r 3 13:54:31 | Partial | Partial: south South America, Antarctica

Total: Nigeria, Cameroon, Chad, Su-
March 20, 2034 | 10:18:45 | Total |9an Egypt, Saudi Arabia, Iran, Afghani-
stan, Pakistan, India, China
Partial: Africa, Europe, west Asia

Annular: Chile, Bolivia, Argentina, Para-
. . '_’ _——— ) =
SepteMber I2. | 16:19:28 | Annular | guay, Brazil

Partial: Central America, South America

[wl_u 999,48 SIS a;,l_!] 2}
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March 9, 2035 | 23:05:54 | Annular |Annular: New Zealand, Pacific
Partial: Australia, Mexico, Antarctica

September 2, e Total: China, Korea, Japan, Pacific
2035 Olslosio || ARzl Partial: east Asia, Pacific

February 27, 04:46:49 | Partial | Partial: Antarctica, south Australia, New
2036 o Zealand

July 23,2036 | 10:32:06 | Partial | Partial: south Atlantic

Partial: Alaska, Canada, Arctic, west Europe,
northwest Africa

August 21, 2036| 17:25:45 | Partial

Partial: north Africa, Europe, Mid East, west

January 16, 2037| 09:48:55 | Partial .
Asia

Total: Australia, New Zealand

luly 13.2037 | 02:40:36 Total Partial: East Indies, Australia, Pacific
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January 5, 2038 | 13:47:11

July 2, 2038 13:32:55

December 26
2038

01:00:10

June 21,2039 | 17:12:54

December 15
2039

16:23:46

May 11,2040 | 03:43:02

November 4
2040

19:09:02

[wl_u 999,48 SIS a;,l_!] VY

25>

Annular

Annular

Total

Annular

Total

Partial

Partial

&‘543'):5153 e

Annular: Cuba, Dominican Republic, Cote
d’Ivoire, Ghana, Niger, Chad, Egypt

Partial: east North America, north South Ameru
ica, Atlantic, Africa, Europe

Annular: Colombia, Venezuela, Maurita-

nia, Morocco, Mali, Niger, Chad, Sudan, Ethi-
opia, Kenya

Partial: North and Central America, South
America, Africa, Europe, Mid East

Total: Australia, New Zealand, south Pacific
Partial: southeast Asia, East Indies, Australia,
New Zealand, south Pacific, Antarctica

Annular: Alaska, north Canada, Norway, Swe-
den, Finland, Estonia, Russia
Partial: North America, west Europe

Total: Antarctica
Partial: south South America

Partial: Australia, New Zealand, Antarctica

Partial: North and Central America
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April 30, 2041

October 25, 2041

April 20, 2042

October 14, 2042

April 9, 2043

October 3, 2043

February 28,
2044

11:52:21

01:36:22

02:17:30

02:00:42

18:57:49

03:01:49

20:24:40

25>

Total

Annular

Total

Annular

Total
(non-cen-
tral)

Annular
(non-cen-
tral)

Annular

C)‘S‘C'L):Sl;g e

Total: Angola, Republic of the Congo, Ugan-
da, Kenya, Somalia
Partial: Brazil, Africa, Mid East

Annular: Mongolia, China, Korea, Japan, Pa-
cific
Partial: east Asia, Pacific

Total: Malaysia, Indonesia, Philippines,
north Pacific

Partial: east and southeast Asia, Australia, Pa-
cific

Annular: Thailand, Malaysia, Indonesia, Aus-
tralia, New Zealand

Partial: south-east Asia, East Indies, south Pa-
cific, Antarctica

Total: northeast Russia
Partial: north North America, northeast Asia

Annular: south Indian Ocean
Partial: Antarctica, southwest Australia, Indian
Ocean

Annular: south Atlantic
Partial: Antarctica, South America
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August 23,2044 01:17:02

Febrz‘as 16, | 23.56:07

August 12, 2045 17:42:39

February 5, 2046 23:06:26

August 2, 2046 | 10:21:13

January 26, 2047 01:33:18

June 23,2047 | 10:52:31

[wl_u 999,48 SIS a;,l_!] Yo

25>

Total

Annular

Total

Annular

Total

Partial

Partial

&‘543'):5153 e

Total: Greenland, north Canada, Mon-
tana, North Dakota

Partial: north Asia, western North Amerit
ca, Greenland

Annular: New Zealand, Pacific
Partial: Australia, Hawaii

Total: south United States, Haiti, Dominican

Republic, Venezuela, Guyana, French Guy-
ana, Suriname, Brazil

Partial: North, Central and South America,
western Africa

Annular: Papua New Guinea, Hawaii, Califor-
nia, Oregon, Idaho
Partial: Australia, western United States

Total: Brazil, Angola, east Namibia, Botswana,
South Africa, Swaziland, south Mozambique

Partial: Africa

Partial: east Asia, Alaska

Partial: north Canada, Greenland, northeast
Asia
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July 22, 2047

December 16
2047

June 11, 2048

December 5
2048

May 31, 2049

November 25
2049

May 20, 2050

22:36:17

23:50:12

12:58:53

15:35:27

13:59:59

05:33:48

20:42:50

25>

Partial

Partial

Annular

Total

Annular

Hybrid

Hybrid

C)‘S‘C'L):Sl;g e

Partial: southeast Australia, New Zealand

Partial: Antarctica, south Chile, south Argen-
tina

Annular: midwest United States, Quebec, On-
tario, Greenland, Iceland, Norway, Sweden,
Russia, Afghanistan

Partial: North America, Caribbean, north Afri-
ca, Europe, west Asia

Total: Chile, Argentina, Namibia, Botswana
Partial: south South America, southwest Africa
Annular: Peru, Ecuador, Colombia, Venezue-

la, Guyana, Senegal, Mali, Burkina Faso, Gha-
na, Nigeria

Partial: southeast United States, Central Amer-
ica, South America, Africa, south Europe

Hybrid: Saudi Arabia, Yemen, Malaysia, Indo-
nesia

Partial: east Africa, south Asia, East Indies,
Australia

Hybrid: south Pacific
Partial: New Zealand, southwest South Ameru
ica
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November 14
2050

13:30:53

April 11,2051 | 02:10:39

October 4, 2051 | 21:02:14

March 30, 2052 | 18:31:53

September 22, 0.
2052 23:39:10

March 20, 2053 | 07:08:19

September 12, an
2053 09:34:09

[wl_u 999,48 SIS a;,l_!] (2%

25>

Partial

Partial

Partial

Total

Annular

Annular

Total

&‘543'):5153 e

Partial: northeast United States, east Canada,
north Africa, Europe

Partial: Asia, Alaska, Canada, Greenland

Partial: Antarctica, Australia, New Zealand
Total: central Pacific, Mexico, United States,
central Atlantic

Partial: Central and North America, north
South America

Annular: Australia, south Pacific

Partial: New Zealand, Antarctica, West Indies

Annular: central Indian Ocean, Indonesia

Partial: Africa, Indies, Australia, Antarctica

Total: Spain, Morocco, Algeria, Tunisia, Lib-
ya, Egypt, Saudi Arabia, Indonesia

Partial: Greenland, Africa, Europe, Asia
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March 9, 2054

August 3, 2054

September 2,
2054

January 27, 2055

July 24, 2055

January 16, 2056

July 12, 2056

12:33:40

18:04:02

01:09:34

17:54:05

09:57:50

22:16:45

20:21:59

25>

Partial

Partial

Partial

Partial

Total

Annular

Annular

C)‘S“:'|J:‘§1;a e

Partial: Antarctica, South Africa, Madagas-
car, Chile

Partial: Antarctica

Partial: Asia, United States, Canada, Green-
land

Partial: Canada, United States, Mexico, Cuba

Total: South Africa

Partial: Africa, Antarctica

Annular: central Pacific, Mexico

Partial: New Zealand, western North America

Annular: central Pacific, Colombia, Ecua-
dor, Peru, Brazil

Partial: south North America, Central America,
north South America
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Total: southern Atlantic, southern Indian
Ocean

January 5, 2057 | 09:47:52 Total

Partial: Africa, Antarctica, Australia

Annular: China, Mongolia, Russia, Canada,

July 1.2057 | 23:40:15 | Annular United States

Partial: Asia, North America

December 26 01:14:35 Total Total: Antarctica

2057 Partial: Australia

May 22, 2058 | 10:39:25 | Partial |Partial: South Africa, Madagascar

June 21. 2058 | 00:19:35 | Partial Pgrtial: Russia, Greenland, Norway, Sweden,
= Finland

Novezr(r)lg)gr 16 03:23:07 | Partial |Partial: Russia, China, Mongolia, Japan

Total: central Pacific, Ecuador, Peru, Brazil

May 11, 2059 | 19:22:16 Total
Partial: North, Central and South America
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November 5
2059

April 30, 2060

October 24, 2060

April 20, 2061

October 13, 2061

March 11, 2062

September 3,
2062

09:18:15

10:10:00

09:24:10

02:56:49

10:32:10

04:26:16

08:54:27

25>

Annular

Total

Annular

Total

Annular

Partial

Partial

C)‘S‘C'L):Sl;g e

Annular: France, Libya, Egypt, Sudan, Ethio-
pia, Eritrea, Somalia, Indonesia

Partial: Africa, Europe, Asia

Total: Ivory Coast, Ghana, Togo, Benin, Ni-
geria, Niger, Chad, Libya, Egypt, Turkey, Ka-
zakhstan, Russia

Partial: Africa, Asia

Annular: Guinea, Sierra Leone, Liberia, Ivory
Coast, Angola, Namibia, Botswana, South
Africa

Partial: Africa, Antarctica, South America

Total: Kazakhstan, Russia

Partial: Asia, Middle East, North America

Annular: Antarctica, Argentina, Chile
Partial: South America

Partial: Antarctica, Australia, New Zealand

Partial: Greenland, Europe, Asia
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Febrz‘:)a@ 28, | 07:43:30

August 24, 2063 | 01:22:11

February 17, .
2064 07:00:23

August 12, 2064 17:46:06

February 5. 2065 09:52:26

July 3. 2065 17:33:52

August 2, 2065 | 05:34:17

[wl_u 999,48 SIS a;,l_!] AN

25>

Annular

Total

Annular

Total

Partial

Partial

Partial

&‘543'):5153 e

Annular: Indian Ocean, Indonesia, Malay-
sia, Mindanao, Philippines

Partial: Africa, Indies, southeast Asia, the rest
of Philippines, Antarctica, Australia

Total: China, Mongolia, Japan, central Pacific

Partial: Asia, central Pacific

al, Bangladesh, Bhutan, China
Partial: Africa, Asia

Total: Central Pacific, Chile, Argentina

Partial: Americas, Antarctica

Partial: North America, Europe, West Asia

Partial: northern Europe, Russia

Partial: Antarctica, South Africa, Madagascar
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December 27
2065

June 22, 2066

December 17
2066

June 11, 2067

December 6
2067

May 31, 2068

November 24
2068

08:39:56

19:25:48

00:23:40

20:42:26

14:03:43

03:56:39

21:32:30

25>

Partial

Annular

Total

Annular

Hybrid

Total

Partial

C)‘S‘C'L):Sl;g e

Partial: Chile, Argentina, Antarctica, Australia

Annular: Russia, Alaska, Canada
Partial: North America, northern Europe, north
Asia

Total: Australia, New Zealand, south Pacific
Partial: Australia, Antarctica, New Zealand

Annular: central Pacific, Ecuador, Peru
Partial: Americas

Hybrid: Honduras, Nicaragua, Colombia, Ven-
ezuela, Guyana, Brazil, Nigeria, Camer-
oon, Chad, Sudan

Partial: Americas, Africa, south Europe

Total: Australia, New Zealand
Partial: Indies, Australia, Antarctica

Partial: North America, Russia
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April 21, 2069 | 10:11:09

May 20, 2069 | 17:53:18

October 15, 2069 04:19:56

April 11,2070 | 02:36:09

October 4, 2070 | 07:08:57

March 31, 2071 | 15:01:06

September 23, An.
2071 17:20:28

[wl_u 999,48 SIS a;,l_!] AY

25>

Partial

Partial

Partial

Total

Annular

Annular

Total

&‘543'):5153 e

Partial: Europe, Asia, north Africa, North
America

Partial: South America, Antarctica

Partial: Antarctica

Total: Sri Lanka, Myanmar, Thai-
land, Laos, Vietnam, Philippines
Partial: Asia, Indies, Alaska, Canada

Annular: Angola, Zambia, Zimbabwe, Mozam-
bique, Madagascar

Partial: Africa, Antarctica, Australia

Annular: Chile, Argentina, Paraguay, Bra-
zil, Republic of the Congo, Zaire

Partial: South America, Africa, Antarctica

Total: Mexico, Colombia, Venezuela, Guy-
ana, Suriname, French Guiana, Brazil

Partial: Americas, Africa
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March 19, 2072 | 20:10:31

September 12, .
2072 08:59:20

February 7, 2073| 01:55:59

August 3, 2073 | 17:15:23

January 27, 2074| 06:44:15

July 24, 2074 | 03:10:32

January 16, 2075| 18:36:04

25>

Partial

Total

Partial

Total

Annular

Annular

Total
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Partial: Antarctica, South America

Total: Russia
Partial: Greenland, Europe, Asia

Partial: Asia, Alaska

Total: Chile, Argentina
Partial: South America, Antarctica

Annular: Sudan, Ethiopia, Somalia, Sri Lan-
ka, Myanmar, Thailand, Laos, Vietnam, China,
Japan

Partial: Africa, Asia, Indies

Annular: Thailand, Cambodia, Vietnam, Phil-
ippines
Partial: Asia, Indies, Australia, New Zealand

Total: Chile, Argentina, Paraguay, Brazil
Partial: New Zealand, South America, Antarc-
tica
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Annular: south Europe, Russia
July 13,2075 | 06:05:44 | Annular |Partial: Europe, Asia, Africa, north North
America

Total: Antarctica

y 6, :07: . . .
January 6. 2076 | 10:07:27 oz Partial: Australia, South America

June 1,2076 | 17:31:22 | Partial |Partial: South America, Antarctica

July 1,2076 | 06:50:43 | Partial | Partial: Russia, North America

N 2 .
ovezr(l)lg)gr 6| 11:43:01 | Partial Partial: Africa, Europe, west Asia

Total: Australia
May 22, 2077 | 02:46:05 Total |Partial: Indies, Australia, New Zealand, Ant-
arctica

Annular: United States, Caribbean, Colom-
bia, Venezuela, Brazil, Guyana, Surina-
17:07:56 | Annular | me, French Guiana

November 15
2077

Partial: Americas
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May 11, 2078

November 4
2078

May 1, 2079

October 24, 2079

March 21, 2080

September 13,
2080

March 10, 2081

17:56:55

16:55:44

10:50:13

18:11:21

12:20:15

16:38:09

15:23:31

25>

Total

Annular

Total

Annular

Partial

Partial

Annular
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Total: Mexico, United States
Partial: Americas

Annular: Chile, Argentina
Partial: Americas, Antarctica

Total: United States, Canada, Greenland
Partial: west Americas, Europe, Africa, Asia

Annular: Antarctica, New Zealand
Partial: South America

Partial: Antarctica, Africa

Partial: North America, Europe, Africa

Annular: Chile, Argentina, Ivory Coast, Gha-
na, Togo, Benin, Nigeria, Cameroon
Partial: South America, Africa, Antarctica
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September 3, tze(r)‘ébler 3| 09:07:31

—ry—hFebrz‘:)agz 27 | 14:47:00

August 24, 2082 01:16:21

Feb%a% 16. | 18.06:36

July 15,2083 | 00:14:23

August 13, 2083 | 12:34:41

January 7, 2084 | 17:30:23

[wl_u 999,48 SIS o;,\_!] AY

25>

Total

Annular

Total

Partial

Partial

Partial

Partial

OSCLSh]) Mo
Total: Central Europe, France, Switzer-
land, Austria, Slovenia, Hungary, Croa-
tia, Serbia, Romania, Greece, Bulgaria, Tur-
key, Syria, Iraq, Kuwait, Qatar, UAE, Saudi
Arabia, Oman
Partial: Africa, Europe, Asia

Annular: Peru, Brazil, Suriname, French Gui-
ana, Portugal, Spain, France, Italy, Germany,
Austria

Partial: Americas, Europe, Africa

Total: Indonesia, New Guinea, South Pacific
Partial: Indies, Australia, Antarctica, New
Zealand

Partial: Mexico, United States, Canada

Partial: Greenland

Partial: South America, Antarctica

Partial: Antarctica, South America
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July 3. 2084

December 27
2084

June 22, 2085

December 16
2085

June 11, 2086

December 6
2086

May 2. 2087

25>

C)‘S“:'|J:‘§1;a e

01:50:26 | Annular Annular: Russia, United States, Canada

09:13:48

03:21:16

22:37:48

11:07:14

05:38:55

18:04:42

Total

Annular

Annular

Total

Partial

Partial

Partial: northern Europe, Asia, North America

Total: South Atlantic, Indian Ocean
Partial: Africa, Antarctica, Australia

Annular: India, Myanmar, China, central Pa-
cific
Partial: Asia, Indies, Australia

Annular: central Pacific
Partial: Australia, North America

Total: Namibia, Botswana, South Africa
Partial: South America, Africa

Partial: Asia

Partial: north Europe, north Asia, North Amer
ica
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June 1, 2087 01:27:14

October 26, 2087, 11:46:57

April 21,2088 | 10:31:49

October 14, 2088| 14:48:05

April 10, 2089 | 22:44:42

October 4, 2089 | 01:15:23

March 31, 2090 | 03:38:08

[wl_u 999,48 SIS a;,l_!] A4

25>

Partial

Partial

Total

Annular

Annular

Total

Partial
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Partial: New Zealand

Partial: South America, Antarctica

Total: Mauritania, western Sahara, Mali, Alge-
ria, Tunisia, Greece, Turkey, Russia, Kazakh-
stan, China

Partial: North America, Africa, Europe, Asia

Annular: Chile, Argentina
Partial: South America, Antarctica, Africa

Annular: Australia, central Pacific
Partial: Antarctica, North America

Total: China, Central Pacific
Partial: Asia, Indies, Australia

Partial: Antarctica, Australia, New Zealand
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September 23,

2090 16:56:36
%& 09:54:40
August 15, 2091 | 00:34:43
February 7, 2092 15:10:20
August 3. 2092 | 09:59:33
January 27, 2093 03:22:16
July 23,2093 | 12:32:04

25>

Total

Partial

Total

Annular

Annular

Total

Annular

C)‘S‘C'L):Sl;g e

Total: Canada, Greenland, United Kingdom,
France

Partial: North America, Europe, Africa, north
Asia

Partal: North Africa, Europe, Asia

Total: southern Antarctic Ocean, near Antarc-
tica

Partial: Australia, Antarctica, New Zealand

Annular: Panama, Colombia, Venezuela, Guy-
ana, Morocco, Algeria
Partial: Americas, Europe, Africa

Annular: Liberia, Ivory Coast, Gha-

na, Togo, Benin, Nigeria, Camer-

oon, Chad, Central African Republic, Su-
dan, Kenya, Somalia

Partial: Africa

Total: Australia
Partial: Indies, Australia, Antarctica, New
Zealand

Annular: United States, Canada, Central Eu-
rope, Turkey, Iraq, Iran, Afghanistan, Pakistan

Partial: Americas, Europe, Africa, Asia
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January 16,2094/ 18:59:03

June 13, 2094 | 00:22:11

July 12,2094 | 13:24:35

December 7
2094

20:05:56

June 2, 2095 10:07:40

November 27
2095

01:02:57

May 22,2096 | 01:37:14

[wl_u 999,48 SIS a;,l_!] LYY

25>

Total

Partial

Partial

Partial

Total

Annular

Total

&‘543'):5153 e

Total: Antarctica
Partial: South America, Antarctica, New
Zealand

Partial: southern Antarctic Ocean, near Ant-
arctica

Partial: North America, Asia

Partial: North America

Total: Namibia, South Africa, Botswana, Zam-
bia, Mozambique, Madagascar

Partial: Africa

Annular: China, Korea, Japan, central Pacific

Partial: Asia, Indies, Australia

Total: Indonesia, Central Pacific, Philippines
Partial: Asia, Indies, Australia, North America
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Annular: Malaysia, Indonesia, New Guinea,
November 15 00:36:15 | Annular | Australia, New Zealand
2096 . ) .
Partial: Indies, Antarctica
Total: Alaska, Russia
May 11,2 18:34:31 Total eos CoReCp
May 11, 2097 8:34:3 ota Partial: Asia, North America, northern Europe
November 4 o Annular: Antarctica
2097 02:01:25 | Annular Partial: Australia
April 1, 2098 | 20:02:31 | Partial | Partial: Antarctica, South America
he tzr(r)lggr 3| 00:31:16 | Partial Partial: Asia, North America
October 24. 2098 10:36:11 | Partial Part.ialz southern Antarctic Ocean, near Ant-
arctica
Annular: central Pacific
March 21, 2099 | 22:54:32 | Annular | Partial: Australia, New Zealand, Antarctica,

North America
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Total: Canada, United States, central Atlantic

September 14, 16:57:53 Total
2099 :57: ota

Partial: Americas, Africa

Annular: central Pacific, Hawaii, Northwestern
March 10,2100 | 22:28:11 | Annular | United States

Partial: Australia, North America

September 4, 08:4920 | Tota] | Total: central Africa, Madagascar
2100 49: %% | partial: Africa, Antarctica

https://en.wikipedia.org/wiki/List of solar eclipses in the 21st century
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ssa : Total /' esen @ Partial / (g <. : Penumral

3954 Date "’1:25‘5 25> Type
1998 Aug 08 2:25 Penumbral
1999 Jan 31 16:18 Penumbral
1999 Jul 28 11:34 Partial
2000 Jan 21 4:44 Total
2000 Jul 16 13:56 Total
2001 Jan 09 20:21 Total
2001 Jul 05 14:55 Partial
2001 Dec 30 10:29 Penumbral
2002 Jun 24 21:27 Penumbral
2002 May 26 12:03 Penumbral
2002 Nov 20 1:47 Penumbral
2003 May 16 3:40 Total
2003 Nov 09 1:19 Total
2004 May 04 20:30 Total
2004 Oct 28 3:04 Total
2005 Apr 24 9:55 Penumbral
2005 Oct 17 12:03 Partial
2006 Mar 14 23:48 Penumbral
2006 Sep 07 18:51 Partial
2007 Mar 03 23:21 Total
2007 Aug 28 10:37 Total
2008 Feb 21 3:26 Total
2008 Aug 16 21:10 Partial
2009 Feb 09 14:38 Penumbral
2009 Aug 06 0:39 Penumbral
2009 Jul 07 9:39 Penumbral
2009 Dec 31 19:23 Partial
2010 Jun 26 11:38 Partial
2010 Dec 21 8:17 Total
2011 Jun 15 20:13 Total
2011 Dec 10 14:32 Total
2012 Jun 04 11:03 Partial
2012 Nov 28 14:33 Penumbral
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2013 Apr 25 20:07 Partial
2013 May 25 4:10 Penumbral
2013 Oct 18 23:50 Penumbral
2014 Apr 15 7:46 Total
2014 Oct 08 10:55 Total
2015 Apr 04 12:00 Total
2015 Sep 28 2:47 Total
2016 Mar 23 11:47 Penumbral
2016 Sep 16 18:54 Penumbral
2016 Aug 18 9:42 Penumbral
2017 Feb 11 0:44 Penumbral
2017 Aug 07 18:20 Partial
2018 Jan 31 13:30 Total
2018 Jul 27 20:22 Total
2019 Jan 21 5:12 Total
2019 Jul 16 21:31 Partial
2020 Jan 10 19:10 Penumbral
2020 Jul 05 4:30 Penumbral
2020 Jun 05 19:25 Penumbral
2020 Nov 30 9:43 Penumbral
2021 May 26 11:19 Total
2021 Nov 19 9:03 Partial
2022 May 16 4:11 Total
2022 Nov 08 10:59 Total
2023 May 05 17:23 Penumbral
2023 Oct 28 20:14 Partial
2024 Mar 25 7:13 Penumbral
2024 Sep 18 2:44 Partial
2025 Mar 14 6:59 Total
2025 Sep 07 18:12 Total
2026 Mar 03 11:33 Total
2026 Aug 28 4:13 Partial
2027 Feb 20 23:13 Penumbral
2027 Aug 17 7:14 Penumbral
2027 Jul 18 16:03 Penumbral
2028 Jan 12 4:13 Partial
2028 Jul 06 18:19 Partial
2028 Dec 31 16:52 Total
2029 Jun 26 3:22 Total
2029 Dec 20 22:42 Total
2030 Jun 15 18:33 Partial
2030 Dec 09 22:27 Penumbral
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2031 Jun 05 11:44 Penumbral
2031 May 07 3:51 Penumbral
2031 Oct 30 7:45 Penumbral
2032 Apr 25 15:13 Total
2032 Oct 18 19:02 Total
2033 Apr 14 19:12 Total
2033 Oct 08 10:55 Total
2034 Apr 03 19:05 Penumbral
2034 Sep 28 2:46 Partial
2035 Feb 22 9:05 Penumbral
2035 Aug 19 1:11 Partial
2036 Feb 11 22:11 Total
2036 Aug 07 2:51 Total
2037 Jan 31 14:00 Total
2037 Jul 27 4:08 Partial
2038 Jan 21 3:48 Penumbral
2038 Jul 16 11:34 Penumbral
2038 Jun 17 2:43 Penumbral
2038 Dec 11 17:43 Penumbral
2039 Jun 06 18:53 Partial
2039 Nov 30 16:55 Partial
2040 May 26 11:45 Total
2040 Nov 18 19:03 Total
2041 May 16 0:41 Partial
2041 Nov 08 4:33 Partial
2042 Oct 28 19:33 Penumbral
2042 Apr 05 14:28 Penumbral
2042 Sep 29 10:44 Partial
2043 Mar 25 14:30 Total
2043 Sep 19 1:50 Total
2044 Mar 13 19:37 Total
2044 Sep 07 11:19 Total
2045 Mar 03 7:42 Penumbral
2045 Aug 27 13:53 Penumbral
2046 Jan 22 13:01 Partial
2046 Jul 18 1:04 Partial
2047 Jan 12 1:24 Total
2047 Jul 07 10:34 Total
2048 Jan 01 6:52 Total
2048 Jun 26 2:01 Partial
2048 Dec 20 6:26 Penumbral
2049 Jun 15 19:12 Penumbral
2049 May 17 11:25 Penumbral
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2049 Nov 09 15:50 Penumbral
2050 May 06 22:30 Total
2050 Oct 30 3:20 Total

2051 Apr 26 2:14 Total

2051 Oct 19 19:10 Total
2052 Apr 14 2:16 Penumbral
2052 Oct 08 10:44 Partial
2053 Mar 04 17:20 Penumbral
2053 Aug 29 8:04 Penumbral
2054 Feb 22 6:49 Total
2054 Aug 18 9:24 Total
2055 Feb 11 22:44 Total
2055 Aug 07 10:51 Partial
2056 Feb 01 12:24 Penumbral
2056 Jul 26 18:41 Penumbral
2056 Jun 27 10:01 Penumbral
2056 Dec 22 1:47 Penumbral
2057 Jun 17 2:24 Partial
2057 Dec 11 0:51 Partial
2058 Jun 06 19:14 Total
2058 Nov 30 3:14 Total
2059 May 27 7:53 Partial
2059 Nov 19 12:59 Partial
2060 Nov 08 4:02 Penumbral
2060 Apr 15 21:35 Penumbral
2060 Oct 09 18:51 Penumbral
2061 Apr 04 21:52 Total

2061 Sep 29 9:36 Total
2062 Mar 25 3:32 Total
2062 Sep 18 18:32 Total
2063 Mar 14 16:04 Partial
2063 Sep 07 20:39 Penumbral
2064 Feb 02 21:47 Partial
2064 Jul 28 7:50 Partial
2065 Jan 22 9:57 Total
2065 Jul 17 17:46 Total
2066 Jan 11 15:02 Total
2066 Jul 07 9:28 Partial
2066 Dec 31 14:28 Penumbral
2067 Jun 27 2:39 Penumbral
2067 May 28 18:54 Penumbral
2067 Nov 21 0:02 Penumbral

[u_.,.\_u 999,48 SIS gl_,] y




2068 May 17 5:40 Partial
2068 Nov 09 11:44 Total
2069 May 06 9:07 Total
2069 Oct 30 3:33 Total
2070 Apr 25 9:19 Penumbral
2070 Oct 19 18:49 Partial
2071 Mar 16 1:29 Penumbral
2071 Sep 09 15:03 Penumbral
2072 Mar 04 15:21 Total
2072 Aug 28 16:03 Total
2073 Feb 22 7:22 Total
2073 Aug 17 17:40 Total
2074 Feb 11 20:53 Penumbral
2074 Aug 07 1:53 Penumbral
2074 Jul 08 17:19 Penumbral
2075 Jan 02 9:52 Penumbral
2075 Jun 28 9:53 Partial
2075 Dec 22 8:53 Partial
2076 Jun 17 2:37 Total
2076 Dec 10 11:32 Total
2077 Jun 06 14:57 Partial
2077 Nov 29 21:33 Partial
2078 Nov 19 12:37 Penumbral
2078 Apr 27 4:33 Penumbral
2078 Oct 21 3:05 Penumbral
2079 Apr 16 5:08 Partial
2079 Oct 10 17:28 Total
2080 Apr 04 11:21 Total
2080 Sep 29 1:50 Total
2081 Mar 25 0:19 Partial
2081 Sep 18 3:32 Penumbral
2082 Feb 13 6:26 Partial
2082 Aug 08 14:44 Penumbral
2083 Feb 02 18:24 Total
2083 Jul 29 1:03 Total
2084 Jan 22 23:10 Total
2084 Jul 17 16:56 Partial
2085 Jan 10 22:29 Penumbral
2085 Jun 08 2:15 Penumbral
2085 Dec 01 8:22 Penumbral
2086 May 28 12:41 Partial
2086 Nov 20 20:17 Partial
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2087 May 17 15:52 Total
2087 Nov 10 12:02 Total
2088 May 05 16:14 Partial
2088 Oct 30 3:00 Partial
2089 Mar 26 9:31 Penumbral
2089 Sep 19 22:08 Penumbral
2090 Mar 15 23:45 Total
2090 Sep 08 22:49 Total
2091 Mar 05 15:55 Total
2091 Aug 29 0:35 Total
2092 Feb 23 5:18 Penumbral
2092 Aug 17 9:11 Penumbral
2092 Jul 19 0:39 Penumbral
2093 Jan 12 17:57 Penumbral
2093 Jul 08 17:21 Partial
2094 Jan 01 16:57 Partial
2094 Jun 28 9:59 Total
2094 Dec 21 19:53 Total
2095 Jun 17 21:57 Partial
2095 Dec 11 6:12 Partial
2096 Jun 06 2:40 Penumbral
2096 Nov 29 21:19 Penumbral
2096 May 07 11:21 Penumbral
2096 Oct 31 11:27 Penumbral
2097 Apr 26 12:15 Partial
2097 Oct 21 1:27 Total
2098 Apr 15 19:01 Total
2098 Oct 10 9:16 Total
2099 Apr 05 8:27 Partial
2099 Sep 29 10:33 Penumbral
2100 Feb 24 15:02 Penumbral
2100 Aug 19 21:41 Penumbral

https:// en.wikipedia.org/Wiki/List_of_Z Ist-century lunar eclipses
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- John D Fox (1995) Astronomy — Journey to the cosmic frontier. Mosby.

- North. J,(1994) Astronomy and Cosmology. Fontana Press. London.

- Moore, P (1997) Guide to Stars and Planets.

- (1995) Astronomy. London.

- Weinberg. W. (1977) The first three minutes : A modern view of the origin of -

- the Universe. Fontana/ Collins. Glasgow.

- https://en.wikipedia.org/wiki/Timeline of astronomy#2006.

- https://en.wikipedia.org/wiki/List_of solar eclipses in the 21st century.

- https://en.wikipedia.org/wiki/List of 21st-century lunar_eclipses .
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THE GREAT LEAPS OF ASTRONOMY

Dr. Wirya Omar Amin






