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Full Moon Events 2019
Largest

Jan 20 - 2nd biggest full moon of the year

Feb 19 — This is the 3rd biggest full moon of the next 10 years, and the
biggest of the year. Next larger full moon is at 12-24-2026

Apogee Moon Perigee Moon
Jan 15, 2014 Nov 13, 2016
406,532 km 350,853 km

Canon DSLR FL=300mm



Moon 2019

Smallest

Sept 13 — Smallest full moon of the next 10 years, and the
smallest of the year. Next smaller full moon is 10-22-
2029

Apogee Moon Perigee Moon
Jan 15, 2014 Nov 13, 2016
406,532 km 350,853 km



Moon Conjunctions 2019

Feb
Feb
May
Aug
Oct

Nov

13
17
10
28
22
18

21:29

21:05

19:35
5:31
2:15
4:11

Aldebaran 1.7°S of Moon, Alt=55°
Beehive 1°S of Moon, Alt=60°
Beehive 0.0°S of Moon, Alt=50°
Beehive 0.2°S of Moon, Alt=10°
Beehive 2°S of Moon, Alt=18°
Beehive 3°S of Moon, Alt=70°




Other Moon Events 2019

Golden Handle on the Moon

Sun rises on the Jura mountains, while
Sinus Iridium is still in shadow

« Feb 14 -21:24 Alt=72°
« Aprl5-2:30 Alt=22°

« Jun13-00:12 Alt=33°
« Aug10-19:12 Alt=30°
« Oct8-17:36 Alt=34°
 Dec6—21.48 Alt=52°

Start times. Event visible up to 7 hours
Data provided by CalSky

Photos by Werner Priller

Local STL times




Other Moon Events 2019

Lunar-X on the Moon

« Feb11-20:18 Alt=43°
« Aprll-23:24 Alt=30°
e Jun9-23:24 Alt=27°
« Aug7-22:48 Alt=19°
« Oct5-23:12 Alt=10°

Start times. Event visible up to 2 hours
Data provided by CalSky
Local STL times




Other Moon Events 2019

Curtiss Cross on the Moon

Ridges in Fra Mauro visible on the evening terminator
« Apr28-03:18 Alt=1°

« Jun26-01:42 Alt=1°

e Oct22-00:36 Alt=2°

« Dec 20 -02:54 Alt=24°

Start times. Event visible
Data provided by CalSky
Photo by Jerry Lodriguss
Local STL times




2019 Meteor Showers

. January 3 Quadrantids: ZHR=40 (N M¥3days |
» April 22 Lyrids; ZHR=20 (FM+3days)

- May 5 Eta Aquarids; ZHR=60 (NM) -

- July 28 Delta Aquarids; ZHR=20 (NM-4days)
 Aug 12 Perseids; ZHR=60 (FM-3days) |

» Oct 21 Orionids; ZHR=20 (LQ+1day)

+ Nov 17 Leonids; ZHR=20 (LQ-1day)

+ Dec 14 Geminids; ZHR=120 (FM+2days)

Yellow=Favorable Moon Conditions

Perseid Meteor, Aug 11, 2016, Belle, MO



Eclipses 2019

Jan 6 — Partial Solar Eclipse
— Eastern Asia, not visible from US

Jan 20 — Total Lunar Eclipse
— visible from US

Jul 2 - Total Solar Eclipse
— S America, not visible from US

Jul 16 — Partial Lunar Eclipse

— not visible from US

Dec 26 — Annular Solar Eclipse

— Middle East thru Far East, not visible from US
Yellow=Favorable Conditions



Small Body Oppositions 2019

May Dwarf Planet Ceres (1) at opposition, mag +7.0 (2019)
Apr 6 Asteroid Pallas (2) at opposition, mag 9.0 (2019)

Apr 2 Asteroid Juno (3) at opposition, mag 8.2 (2020)

\[e)Y; 12 Asteroid Vesta (4) at opposition, mag +6.5 (2019)
Apr 3 Asteroid Hebe (6) at opposition, mag 9.9 (2020)

Apr 5 Asteroid Iris (7) at opposition, mag 9.4 (2019)

May 11 Asteroid Flora (8) at opposition, mag 9.7 (2019)
Oct 26 Asteroid Metis (9) at opposition, mag 8.6 (2019)
\[e)Y; 26 Asteroid Hygiea (10) at opposition, mag 10.3 (2019)
Jul 12 Dwarf Planet Pluto (134340) at opposition, mag 14.2
Yellow=Favorable Conditions

Moon

_ _ 000 km
Relative sizes



Planet Oppositions 2019
‘ Venus

Mars

‘ Jupiter

- Saturn

Uranus

Neptune

Top to Bottom:
Relative sizes of




M42 Sep 14,2018
e . Whiteside MO



Venus 2019

Yenus

Largest/Smallest Size
Venus GEW — Jan 6 (24.5 arc-sec)
Venus 2.4deg from Jupiter — Jan 22
Venus 3deg from Moon — Jan 31, Alt=20deg
Venus 1 deg from Saturn — Feb 13

Venus 1.2deg from Moon — Mar 2 (mag= -4.1) i

Venus 4deg from Mercury — Apr 16 venus —Jan 5

Venus 1 deg from Regulus — Aug 21
Venus 0.3deg from Mars — Aug 24
Venus 0.3deg from Mercury — Sep 13
Venus 1.5deg from Jupiter — Nov 24
Venus 1.9deg from Moon — Nov 28
Venus 1deg from Moon — Dec 29

Images from Stellarium



Lunar Eclipse — Jan 20, 2019

Moon is 0.6 days before perigee

Part of Saros Cycle 134 (1150AD - 2830AD)
Beehive Cluster 5 deg east of Moon

Partial Eclipse start: 9:35pm , EL=51 deg
Total Eclipse start: 10:42pm, EL=63 deg
Total Eclipse ends: 11:45pm, EL=70deg

Partial Eclipse ends: 12:52am, EL=69deg



Lunar Eclipse

I I

Lunar Eclipse Jan. 20, 2000

R B

AN 2

Eclipse almost same exact time and location as Jan 20, 2000



Eclipsed Moon/Beehive
- Jan.20, 2019
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Eclipsed Moon Mid-eclipse
- 11:19pm

Mag=10.2 star

Mag=7.8 star
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Eclipsed Moon
Mid-eclipse 2014

Total Lunar Eclipse
April 15 2014
Mid-eclipse 2:46am CDT

mag-8.8
mag=8.4
-
mag=11.3
mag=10.1
Spica mag=0.9

mag=9.3



Venus, Jupiter, Antares — Jan 22, Alt=10deg
4:50am

Venus

_ « Antares
Jupiter
o
Date and Time X
Date and Time Julian Day
Images from Stellarium 2019 / 1 [ 22 4 = 5 ; 20




Venus 3deg from Moon — Jan 31, Alt=20deg
6:45am
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Moon Hyades Feb 13

Feb 13
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Images from Stellarium.

. i ~ “‘
S
L N
aldebaran d
= —

9:00pm

21:06 Aldebaran 1°S of Moon, Alt=55deg

.
HIP 21029
L . ©
* 75 Tau
: .
.
. 38115.53“
&
.
71 Tau

- 82 Tau

Hyadum II



Uranus 1deg from Mars — Feb 13 (65deg from Sun)
10:20pm

Mars

Uranus
-

Date and Time

Date and Time Julian Day

pots / 2 [ 13

Images from Stellarium



Saturn 1deg from Venus — Feb 18 (43deg from Sun)
6:00am .

Jupiter .

Yenus Date and Time

Saturn Date and Time julian Day

2009 [/ 2 [ 18

Images from Stellarium




Venus, Moon, Saturn — Mar 2, Alt=10deg
5:15am

Saturn

Date and Time b 4

Date and Time Julian Day

2019 fo8 f 2 5 - 16

Images from Stellarium



Mars 2019

Mars 1deg from Uranus — Feb 13 (76deg from Sun)

Mars 3deg from Pleiades — Mar 31 (50deg from Sun)
Mars 2 deg from Moon —Jun 5 (29deg from Sun)
Mars 0.3deg from Mercury - Jun 18 (24deg from Sun)
Mars 0.2deg from Moon — Jul 4 (19deg from Sun)
Mars 0.4deg from Beehive — Jul 13

Mars Summer begins — Sep 7

Yellow=Favorable Conditions
SC= Superior Conjunction

Images from Stellarium

Largest/Smallest Size




Moon/Beehive Cluster
Feb 17, 9:00pm:+

Feb 17 21:09 Beehive 0.0°S of Moon, Alt=60deg

Asellus Borealis

Asellus australis

Images from Stellarium



Mars 3deg from Pleiades — Mar 31 (50(%@ from sun)
~9:00pm

- g Aldebar:
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Images from Stellarium

03-31 21:05:48 UTC-05:00 |



. M8andM20 July7,2018
 WhitesideMO .. -



Venus, Mercury, Moon — Apr 2, Alt=7deg

6:00am

Date and Time Julian Day

Images from Stellarium



Jupiter 1.4deg from Moon — Apr 23
5:00am

MMoan

Jupiter

Date and Time X

Date and Time Julian Day

Images from Stellarium 2019/ 4 [ 23




Moon/Beehive Cluster
May 10, 9:00pm

May | 10 19:35 Beehive 0.0°S of Moon, Alt=50deg
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Images from Stellarium




Mars 6deg from Moon — Jun 5 (29deg from Sun)
9:00pm

Images from Stellarium



Jupiter 2019 tersestsmaliestsiz
Jupiter west quadrature — Feb 14 (mag=-1.9) 4 '
Jupiter 2deg from Moon — Feb 27

Jupiter 2deg from Moon — Mar 26

Jupiter 2deg from Moon — Apr 23 e &
Jupiter at opposition — Jun 10 (mag= -2.6) upiter — Feb 14
Jupiter 2deg from Moon — Jun 16

Jupiter 3deg from Moon — Sep 5 (69deg from Sun)
Jupiter east quadrature — Sep 8 (mag=-2.2) -
Jupiter 1.3deg from Moon — Oct 31 (45deg from Sun)
Jupiter 1.4deg from Venus — Nov 24 (26deg from Sun)
Jupiter 1deg from Moon — Nov 28 (24deg from Sun) ™

Jupiter SC with Sun — Dec 27

Jupiter

Images from Stellarium



Mars 0.3deg from Mercury — Jun 18
8:45pm

Images from Stellarium



Saturn 2deg from Moon — Jun 18 (159deg from Sun)

10:00pm
Saturn
Hinon Date and Time x
\.‘_‘ Date and Time Julian Day
2019 / 6 [/ 18 22 : b 22

Images from Stellarium



Saturn 2deg from Moon — Jul 16 (174deg from Sun)
3:00am

Date and Time x

Date and Time Julian Day

2019 [/ 7 [ 16 3 : 3 : 19

' MMoan

Images from Stellarium
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Satu r n 20 19 Largest/Smallest Size

Saturn 1deg from Venus — Feb 18 (43deg from Sun)
Saturn 0.4deg from Moon — Mar 1 (53deg from Sun)
Saturn west quadrature — Apr 10

Saturn 0.6deg from Moon — Jun 19 (159deg from Sun)

Saturn 0.4deg from Moon — Jul 16 (174deg from Sun)
Saturn 0.3deg from Moon — Oct 5 (92deg from Sun) s
Saturn east quadrature — Oct 7

Saturn 1deg from Moon — Nov 29 (41deg from Sun)
Saturn 0.4deg from Venus — Dec 11 (30deg from Sun)

vellow=Favorable Conditions

Enceladus
0

Saturn —Jul 9



Pluto 2019

e Pluto SC with Sun —Jan 11

Pluto

Pluto —Jul 14

Images from Stellarium



Moon/Venus Occultation Jul 31




Moon/Beehive Occultation Aug 28  ©

Start: 4:30am
' Alt=3deg

Mid: 5:45pm

Alt=17 deg

Images from Stellarium



Jupiter 3deg from Moon — Sep 5 (Alt=20deg)
10:40pm

Jupiter

Date and Time x

Date and Time Julian Day

Images from Stellarium



Neptune 2019

Neptune SC with Sun — Mar 7
Neptune 0.3deg from Venus — Apr 10 (33deg from Sun)

Triton

MNeptune

Neptune — Sep 10

Neptune — Sep 9, 8:30pm
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Images from Stellarium



Venus 0.3deg from Mercury — Sep 13, Alt=7deg
7:00pm

Date and Time

Date and Time Julian Day

Images from Stellarium
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. Double Cluster in Perseus
July 7, 2018
Whiteside MO



Saturn 2deg from Moon — Oct 5 (92deg from Sun)
8:00pm

Date and Time
Date and Time
m
. FY FY FY
2009 / 10 / 5

Images from Stellarium



Uranus 2019

Titania Largest/Smallest Size

Ariel
Lr8nus

« Uranus 1deg from Mars — Feb 13 (65deg from Sun)
« Uranus SC with Sun — Apr 22
« Uranus west quadrature — Jul 29

Miranda

Umbriel
-

Uranus — Jan 19

Titania
.

Ariel

Miranda .

Llranus

Uranus — Oct 28

Images from Stellarium Urnbriel
L]



Transit ofi Mercury

Nov 11, 2012¢begins right before Sunrisey
Transit begins 6:36am, Sun Altitude =-1°

Last tr ansit May 9, 2016.
Next transit Nov 13, 2032°(f16t visible from St
Disk i1s 10 arc-sec, use 50x to 100x

It takes 2 \
limb




Nov 11, 2019, right before Sunrise 6:39am
Transit begins 6:36am, Sun Altitude = -1°
Mercury’s disk is only 1/194 the size of the Sun’s
Use 50-100X to see Mercury’s small disk

Date and Time

Date and Time Julian Day

2019 / 11 [/ 11 6




« Transit ends at 12:04pm, Sun Altitude = 33°
e Use 50-100X to see Mercury’s small disk

Date and Time

Date and Time Julian Day

Date and Time

Date and Time Julian Day




Warning

Warning! NEVER look at the Sun directly through an
unfiltered telescope — you could be blinded.

Only use filters from reputable suppliers intended for solar
observing.

Do not assume that a filter which makes the Sun look dark
Is safe to look through; it may let through infra-red and/or
UV.

See NASA Website:
http://eclipse.gsfc.nasa.qgov/SEhelp/safety2.html
http://eclipse.gsfc.nasa.gov/transit/catalog/MercuryCatalog
html



http://eclipse.gsfc.nasa.gov/SEhelp/safety2.html
http://eclipse.gsfc.nasa.gov/transit/catalog/MercuryCatalog.html
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Moon/Beehive Cluster
Nov 18, 3:15am

Nov 18 3:16 Beehive 2°N of Moon, Alt=61deg
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Images from Stellarium



Jupiter 1.4deg from Venus — Nov 24 (26deg from Sun)
5:30pm

Jupiter
.

Yenus
Date and Time

Date and Time Julian Day

lzoA19 / 11 / 2

Images from Stellarium




Jupiter, Venus, Moon, Saturn — Nov 28 (24deg from Sun)
5:15pm

Date and Time

Julian Day

Images from Stellarium



Saturn 3deg from Moon — Nov 29 (41deg from Sun)
6:90pm

Date and Time

Moon Date and Time

aturn julian Day
. = - -~ .

Images from Stellarium



Saturn 1deg from Venus — Dec 11 (41deg from Sun)
6:00pm

nus
. Date and Time Julian Day

Images from Stellarium



Moon Occul:gation Dec 12-13

Eta Gem mag= +3.3
start 10:52pm
end: 11:58pm

Mu Gem mag= +2.8
Start: 3:55am
End: 4:35am

Images from Stellarium



