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A look back at 2020 ... ... (or maybe not)
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THE GREAT CONJUNCTION OF JUPITER AND SATURN
DECEMBER 20, 2020 AT 6:16 PM CST BY JAMES WEHMER




A note about angles . . ..




Solar Cycle #25 begins

SOLAR MINIMUM SOLAR MAXIMUM




Solar Eclipses

SOLAR ECLIPSE

PENUMEBRA
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The moon’s orbit is tilted.

- 5° tilt
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Perigee A4 Apogee
362 600 km ‘gt 405 400 km

At perigee, the At apogee, the
Moon is closer to Moon is farther
the Earth and looks from the Earth and
slightly larger looks slightly smaller

Moon'’s orbit is elliptical
(greatly exaggereted here)



“Supermoons?”

20 Dec 2010 19 Mar 2011




“Moon illusion?”
. . ..." I A . | '




Solar Eclipses

Total Solar Eclipse of 1999 August 11

umbra

@ 1999 by F. Espenak



June 10 — Annular Solar Eclipse

Annular Solar Eclipse of 2021 Jun 10

Geocentric Conjunction = 11:00:58.7 UT JD.= 2
Greatest Eclipse = 10:41:51.0 UT JD. = 24

Eclipse Magnitude = 0.9435 Gamma = 0.9152

Saros Series = 147 Member = 23 of 80
Sun at Greatest Eclipse Moon at Greatest Eclipse
(Geocentric Coordinates) (Geocentric Coordinates)
R.A. = 05h15 4 — R.A. = 05h14m53.5s
Dec. 2 3 : ol Dec. = +23°51'21.8*
S.D.= LR ) S.D. = 00°14'46.8"
H.P. iy P4 H.P. = 00°54'14.4"

! Contacts of Unbra
P1 =08:12: J X Ul = 09:49:43.4 UT



ecember 4 — Total Solar Eclipse

Total Solar Eclipse of 2021 Dec 04

Geocentric Conjunction = 07:56:04.9 UT J.D. S5 830612
Greatest Eclipse = 07:33

Eclipse Magnitude = 1.0367 Gamma = -0.9526

Saros Series = 152 Member = 13 of 70

Sun at Greatest Eclipse Moon at Greatest Eclipse
(Geocentric Coordinates) (Geocentric Coordinates)

“ . Exteral/Internal

S 2000 A e F‘onmc(s F".I]Ifll)lTl

&.T.Sinclair 4 — ' 459 UT

. ot
sunearth.gsfc.nasa.govfeclipse



ril 8, 2024

©2020 Fred Espenak, MrEclipse.com



Lunar Eclipses

LUNAR ECLIPSE

PENUMBRA




Lunar Eclipses

Orhit of the Earth




May 26 — Total Lunar Eclipse

Total Lunar Eclipse of 2021 May 26

Ecliptic Conjunction= 11:15:024 TD (=11:13:50.1 UT )
Greatest Eclipse = 11:19:527TD (=11:18403 UT )

Penumbral Magnitude = 1.9540 P. Radius = 1.2981" Gamma= 04774
Umbral Magnitude = 1.0095 U. Radius = 0.7719° Axis = 0.4880°
Saros Series = 121 Member = 56 of 84

Moon at Greatest Eclipse
{Geocentric Coordinates)

16h14m37.8s

Sun at Greatest Eclipse
{Geocentric Coordinates)

R.A. = 04h14m03.6s R.A. =
Dec. =+21°12'25.4" Dec. = 4.9"
S.D. = 00°15'47.3" S.D. = 16'42.9"
H.P. = 00°00'08.7" H.P.= 01°01'20.5"

Earth’'s Umbra

Earth’'s P|enumbra Edlipse Contacts
P1=084739 UT

Eclipse Durations
Penumbral = 05h02m02s s




November 19 — Partial Lunar Eclipse

Partial Lunar Eclipse of 2021 Nov 19

Ecliptic Conjunction= 08:5837.0TD (=08:5724.4 UT )
Greatest Eclipse = 09:04:05.7 TD (= 09:02:53.1 UT )

Penumbral Magnitude = 2.0720 P. Radius = 1.1829" Gamma = -0.4552
Umbral Magnitude = 0.9742 U. Radius = 0.6434" Axis= 0.414"°

Saros Series = 126 Member = 46 of 72

Sun at Greatest Eclipse Moon at Greatest Eclipse
{Geocentric Coordinates) {Geocentric Coordinates)
R.A. = 15h39m50.9s N R.A. = 03h40m?24.8s

Dec. = -19°32'33.1" | Dec. = +19°09'15.5"

S.D.= 00°1611.0" Earth's Penumbra S.D.= 00°14'44.5"
H.P.= 00°00'08.9" H.P.= 00°54'06.1"

Earth’s Umbra

Ecliptic —

Greatest

Eclipse Contacts
P1=06:02:00 UT

Eclipse Durations
Penumbral = 06h01m29s
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. "y Planets Orbital Inclination

Jupiter Uranus
v

Neptune
1.77°
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Venl(.l)S Mars Saturn Ecliptic Plane
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Planetary orbit configurations — outer planets

Superior Conjunction

Maximum Elongation
/ Wes




Oppositions in 2021:

e Saturn — August 2

* Jupiter — August 19

* Neptune — September 14

* Uranus — November 4

* (Next Mars opposition — December 8, 2022)



Planetary orbit configurations — inner planets

Superior Conjunction

Maximum Elongation Maximum Elongation

Mercury — 28°
Venus —47/°

Opposition



Ecliptic vs Horizon



Mercury in 2021 (evening)




Mercury in 2021 (evening)




Mercury in 2021 (evening)




Mercury in 2021 (morning




Mercury in 2021 (morning)




Mercury in 2021 (morning)




Venus in 2021 (evening)

SW
March 27 — superior conjunction




Planetary gatherings and other stuft



January 11 - pm




January 21 — Mars/Uranus (binoculars)



Boeing “Starliner”
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February 9 — “Hope



Mars Perseveranc







February 23 (?) — Tianwen-1 orbits Mars




March ? —launch of Chandrayaan-3




15t week of March — Mars/”Seven Sisters”



March 4 — Vesta opposition
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March 5 — Mercury/Jupiter (am)

e S



March 10 — Mercury/Jupiter/Saturn (am)




April 2 —Jupiter & 44 Cap (am)



"~ INTERNATIONAL DARK-SKY ASSOCIATION'
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May 12 — Venus/Mercury/Moon (pm)




May 27 — Mercury/Venus (pm)




June 23 - Mars in the




July 11 — Venus/Mars (pm)

Date and Time X



Tuesday, |1 3 August 2019
at 1am BST, central| UK

Northeast




August 18 — Mercury/Mars (pm)




Cetus

August 18 — Mira max

Cetus

12
12/31/10 12/12/12 11/25/14

12:00 18:14 (B)é?@

Visual Validated V Validated
Visual Prevalidated V Prevalidated




“Blue Moon?”




October 16 — Venus/Antares (pm)



Halloween - James Webb Telescope launch (7

Hubble Primary Mirror




James Webb Telescope
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November 4 — Ceres/Aldebaran
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AJDTEMIS 1

The first uncrewed, integrated flight test of NASA’s Orion spacecraft and Space Launch System rocket, launching from a modernized Kennedy spaceport

1 'gfg’;g: S @® spLasHoown @ eNTRY INTERFACE (E1) @ ouTBOUND TRAJECTORY OUTBOUND POWERED FLYBY (OFF)
off from pad 39B at Pacific Ocean landing within view Enter Earth’s atmosphere _CORRECTION (OTCYBURNS 62 miles from the Moon;
Kennedy Space Center of the U.S. Navy recovery ships P As necessary adjust frajectory. targets DRO insertion
/ for Lunar flyby to DRO Teeao TN
2 g%‘;gig::“"“ @ FiNAL RETURN TRAJECTORY | Heliocentric Disposal
CORRECTION (RTC) BURN ! 4 = . . precludes re-contact
Solid rocket boosters Precision targeting for £ 2 L
separato Earth entry @ oraiT INsERTION
(3) JETTISON e _ Enter Distant Retrograde
LAUNCH ABORT \ Orbit for next 6-23 days
SYSTEM (LAS) \
The LAS is no
longer needed, \ DISTANT
Orion could )

safely abort !

(4 CORE STAGE \!,
" MAIN ENGINE
CUT OFF (MECO),
and separation

. ENTER EARTH

RETROGRADE
,6/ ORBIT (DRO)
5 Orbit Maintenance
43 burns and solar
/ panel adjustments;
/ 38,000 nmi from the
y surface of the Moon

" . @ OUTBOUND TRANSIT
& Requ several attitude maneuvers

ORBIT
parfors fha perigne sooe , @ oro DEPARTURE
raise maneuver > CUBESATS DEPLOY - - DRO and
. ] ICPS deploys 13 CubeSats total — Leave and start
EARTH ORBIT <3 return to Earth
Systems check and \ Sy st -
solar panel adjustments L o e B ReTURN TRANSIT @5 RETURN POWER FLY-BY (RPF)
TRANS LUNAR “rngy STAGE (ICPS) SEPARATION Return Trajectory Correction (RTC) ::’a 2:’::';::"1":':3:’ rotim
INJECTION (TLI) BURN The ICPS has committed Orion to TLI bums as necassary fo aim fof Eartiva
) Burn lasts for approximately atmosphere; travel time 3-11 days
P m— 20 minutes

RTEMIS |~ Launch — EathOrbit — TransLunor — LunarOrbit — Trans Earth — Earth Re-entry -~ Payload Orbit/Disposal | ARJTEMIS |

&




December 5 - pm




December 17 — Mars & Antares (am)
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This justin. ...




ﬁ . Comet C/2021 A1
\ (Leonard)

Arcturus
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Hopefully???
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. Since someone asked about it — this is a
dleake@parkland.edu photo I took from Colorado . . .



