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Shrinking Night Window

2019 Skygazer’s Almanac by Sky & Telescope

Night: When the Sun is 18°
it or more below the horizon

O AR T

March 28 21:17 05:24 8 hr. 07 min.

April 24 22:00 04:27 6 hr. 27 min.

Night shrinks by 1 hr. 40 min. over the next 28 days




2019/03/28 21:16:00 (Local)
0.000", Azimuth: 180° 0.000" (south)
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2019/04/24 22:00:00 {(Local)
0.000', Azimuth: 180° 0.000' (south)

. Cassiopeia. [ . -
UrsélingCamelopardalts.




The Climbing Sun

2019/03/28 13:00:00 (Local)
Altitude: 48° 48.757°, Azimuth: 172° 7.448" (south)

Sun climbs nearly 10° in 28 days




Coronal Holes

sSDO/AlA 193 2019-03-26 19:1¢:05 UT

SDO/AIA 193




Moon Phases




Lunar X & V

VS

Apr. 12, 00:10 EDT

Observing the Moon

Libration

Pascal Crater
(April 1)

Max. libration
in latitude +5.5 °

April 18, 19

Max. libration in latitude -6° 2
(Full Moon) 4

k Lyot Crater

Tip:

Visit NASA's Scientific Visualization
Studio (svs.gsfc.nasa.gov) and do
a search on “libration 2019” (or
whatever you wish) for more.

Apogee / Perigee

Full Moon April 19

April 16
Full Moon drifting _ Perigee
away from Perigee. \‘
End of recent series of N\
Full Super-Moons Q\k-& \
N \
& ‘

: \




Observing the Moon

\
Apr 23: Jupiter — Moon Apr 25: Saturn — Moon
less than 2° apart 2.5° apart
SSE, before dawn SE, before dawn

(Remember this one for later...)




Observing the Moon

~ April 13,in west after sunset:
~ The Moon passes the Beehive Cluster




Where are the planets?
Mercury, Venus & Neptune

2019/04/02 06:15:00 (Local)

E

All three tightly bunched as April begins, rising low in the east before sunrise.
April 2 - slender crescent Moon (8% illuminated) joins the trio

Mercury very low in Pisces due to shallow ecliptic on spring mornings.
April 11 - GWE: 28° from the Sun, but only 8° high at sunrise, mag 0.9

Venus 12” across, 88% illum., mag. -4. Spends time visiting Agr, Psc
Neptune in Aquarius, mag 7.95, 2.2”. Opposition in September.




Mercury - Neptune Conjunction

2019/04/02 06:10:00 (Local)

30 Arcminutes

L

Conjunction on Apr 2 occurs ~ 3 pm.

Just 25’ apart when rising that morning.

Mercury mag. 0.91 Neptune mag. 7.95




Venus - Neptune Conjunction

2019/04/10 05:45:00 (Local)

30 arcminutes

Conjunction on Apr 10 before they are up, but
they are still close as they rise in nautical twilight.

Venus mag. -3.94 . Neptune mag. 7.95




Where are the planets?
Mars

2019/03/27 22:00:00 (Local)

W

In Taurus, slowly drifting lower in the west

Mars continues to chase Earth since last July’s opposition, causing
it to linger for months in the western sky, slowly edging lower.
(Mars will eventually slip behind the Sun on Sept. 1.)

Mid-month: magnitude +1.5, apparent diameter 4.4 arc-seconds




Mars passes Pleiades & Hyades

Aldebaran mag. 0.84 Spectral Class K5 (orange)
\ETES mag. 1.52 How does Mars’s colour compare?




Where are the planets?
]Upiter 77—:'2.019/04/15 04:%2_:43 (LIOCEfl)

5E 5

In Ophiuchus, approaching the meridian before morning twilight.

Excellent opportunity to view or photograph Jupiter in the pre-
dawn calm.

Apr. 10: begins retrograde motion

Mid to late April: 23° high at start of twilight, mag -2.4, 42" wide




2019/04/19 00:43:39 (Local)

2019/04/25 02:00:44 (Local)

April 19

- Europa shadow transit
- lo exits occultation

- Europa transit

April 25
- GRS transit est. 03:35

(movie is about an hour “fast”)
- lo shadow transit




Where are the planets?
.~ e01% 64/15 b4:32:58 Local
Saturn ) .

SE 5

Trailing 26° behind (east) of Jupiter, in Sagittarius

Saturn’s rings remain highly tilted with south pole still hidden.
Mid to late April: ~16° high at start of twilight, mag 0.5, 17” wide

Saturn will begin retrograde motion April 29.




2019/04/06 04:53:21 (Local)

Reflector




Where are the planets?
Uranus

Sun
Uranus

In Aries, with the Sun.
April 22: Conjunction

Returns to the morning sky in the summer.




Where are the planets?
Neptune

Hanging out with Mercury and Venus.




Zodiacal Light

N
e
N

Still possible to catch the Zodiacal Light at
the onset of night (next 9 nights).
Dark site a must, with no Moon interference.




Meteor Showers
Lfrids About 80 » 120 km up

Yega

Lyrids: Apr 16 - 28 (peak 22-23)
» Parent body C/1861 G1 (Thatcher)
Medium strength: ZHR 18
Radiant rises ~ 9 pm (nautical tw111ght)
Up 30° by midnight, 76° at dawn
Gibbous Moon interferes - 83.4% illuminated, rising @ midnight

* ok ok .ok

Eta Aquariids: Apr 19 - May 28 (peak May 4-5)
# Southern Hemisphere shower - not for us.

MMoon

Jupiter
.

a-Scorpids




- Auroras
About 90 - 400 km up

» Solar minimum
#+ Few or no sunspots, magnetic loops, CMEs

# Chance if coronal hole returns to Earth-facing side
# Space weather reports, forecasts:

*

*

From movie by lan Wheelband


http://www.spaceweatherwoman.com/
http://auroraforecast.com/

Asteroids

Asteroid 2 'Pallas in Bootes

March 30 - closest to Earth
- 1.6 AU |
- mag.7.9

April 6 - Opposition




Asteroids

Asteroid 7 Iris in Corvus.

April 5: opposition

- Magnitude 9.07

- 1.8 AU away
April 10: Iris 1° from Sombrero Galaxy (M104)
April 17: moves into Virgo




Asteroid Occultation

185 Eunike occults UCAC4-525-056010 on 2019 Apr 3 from 6h 47m to 7h Om UT

Star: Max Duration = 10.5 secs Astero
Mag V = 11.8 Mag Drop 1.0 (0.0x) Mag
RA 13 36 42.8530 (J2000) Sun : Dist 157° Dia
Dec 14 54 54.731 e Moon: Dist 148° Parallax
[of Date: 13 37 40, 14 45 2] : illum 4 % Hourly dRA
Prediction of 2019 Feb 14.0 E 0.013"x 0.008"™ in PR S8 dDec

d:

nunn
L T

4/-
/o

April 3 - 02:55 EDT
Mag. 12.3 asteroid 185 Eunike occults mag. 11.8 star for 10.5 seconds
Visible from south-western Ontario
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Visit www. poyntsource. com for more




Lunar Occultation of Xi Ophiuchi

2019/04/23 00:37:53 (Local)

April 23 - Lunar occultation of Xi Ophiuchi (mag. 4.35)
00:43 - Occultation (from Toronto)
01:29 - Reappears

Xi Ophiuchi is a multiple star system

Primary magnitude 4.4 LY
Component B magnitude 8.9, separation 3.5*

Component C magnitude 13.7, séparation 10.8"

International Occultation Timing Association:
Observations are highly desired
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Chart by Seiichi Yoshida

Comet C/2018 Y1 Iwamoto
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lIwamoto Passing through ngcz.903

Opening frame of video by Doug Nan Jiang (on our Forum)



— . Gemini
15 May

01 May

Comets

15 Apr

Comet 64P/Swift-Gehrels
March 28 - May 15

Auriga _

- Chart by In The Sky



Comets

Leo Minor
~01.Apr
46P /Wirtanen
\ 01 Ap . ' Cancer
01 May
123P/West-Hartley
/~ 01 May
Len-:r
*

March 28 - May 28 . . Cha_rt by In The Sky-
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Comet 38P/Stephan-Oterma
March 28 - May 28
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Chart by In The Sky



ISS - Visible Passes

Now through April 8 - nightly visible passes in early evening

Apr11 08
20 53 21 01 ¢

: March 28 | B March 30 g Ap_‘nl_O_Z Aprll 05

| 20 12= 20~21

| 20:81 2 20539 M 2096 220:35 Bl 21:08 - 21:44

April 9 through April 27 - no visible passes (daytime)

Visible passes resume on April 28, pre-dawn.




ISS Moon-transit
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'26./; N 79°47'15.38" W elev




[SS Solar-

transit

" 3 S LG %l‘ ey L ' a-i b,
o ¥ B - ' * 3 W -
- ¢ ] A = N . » -:I.‘- .ﬁl'ﬁ - '
‘j_lc_esherton ; . : ' e /Ané{ugﬂ* .
\ - 1 ' T Tl
- : E M 4 -l
g { i 5 9:12:17460%
L% v A : . Jat
e - " s - B o 912717205 T ‘
: puiam: N 9:12:16.80 | :if} e 1
e 9:12:16:40 45 ¥o % | A
X s o 8 9:12:16.00 Zr - W v 8
- 4 T 9:12115.60, 41 " e )
) 8 | '9:12:15:20 e W y s
Q < P -y '{"" 2 3.1 -
Centerline of ISS Solar-transit on A8 1‘1 ey T e oy
8 April 20 as predicted by CalSKY ol12,1400% S “h L oS
3 ¢ =g i # {Ne Tecumseth
LY oy = 9:12:13.60 - ; . y
A 9112:43.20' i iy TR
e 9:12:12.80 * 4 Shelburne a5 o . PR
] i ; 9:12:12.40 ""‘Passes fchat* 25544 < ; ‘;\' P A
: YEUP, T RS 3 : W o -- Y
g SRR B LY e ) IR B 9:12:42:00 ; 3 4
. 9:12:11.60" o
 * oumEorest.a 9:12:11.20 3 X Bt
¥ E A 9:12:10.80 o ) : j .
 FREL i ¥ S 19:12:10.40 ; 85
" !  9112:10.00 ; . ; S e
gy " 9.12:09:60 - ¥ PR ‘E i
y .’&59 12: 09:20 .. Luther Marsh Wildlife - : v ‘
9:12:08:80 M ‘ v el
. - - Management Area bW
; : 9:12:08.40 , " : ' e = tar s
REE 12.08. 00 : b ; 3
9:12:07.80, N -.
3 Intersecnon of line Sun- ISS 9h12m07 60s EDT Y .'1{.4.__(-_ "
g i A L Sl (N R L ; 7 = B
"] t . “ iR - e
J . ‘ 012018 Google :
% T 3 Image © 2019 CNES /Aifbus /. & g ¢ 4
Image € 2018 DigitalClabe, o _ iagh B ¥ 3
€ Imagery Date: 7/31/2011 = 44°08'17.49" N 8023348.26" W ey,






Birds in Space

2027/03/29 22:00:03 (Local)

e Sombrero Galaxy (M104)

S0 LTEOMmMES

Corvus the Crow

Rising after dark.
Surrounded by galaxies.

PLNGC 4361 in middle  °©




Birds in Space

Gumball Globular (M12)=
QRing Nebula (M57)

«M10
. M107»
“M56 A ' '
» : ~ ' ¢ A “M14
Gy ; N -
g \.h2o e
=M39 . == ' R "
: - "‘- s F'
E = ¥4 h
—% : -<Dumbbel Nebula (M «M9
"2 ‘(: : . AM71 |
e | : ] The Moon -«
by ! .
J ¥ Z \ 4 i
4 ' . *M26 # ey = Jipkar
z 1
{ f RN Ly Omega Nebula (M17)~ e
&/, (o

M21+ «Trifid Nebula (M20)
CaM25 i :
-Pegésus Cluster (M15) -

TM28 -
Sagittarius Cluster (M22)~ Butterfly Cluster (M6)~

E
Cygnus the Swan

Ptolemy's Cluster (M7 )~
a5

SE
Aquila the Eagle
Contains the Pelican Nebula (IC 5070)
and the Egg Nebula

In neighboring Scutum: Wild Duck Cluster (M11)
In neighboring Serpens Cauda: Eagle Nebula (M16)

Rising in pre-dawn (e.g. the Apr. 23 morning Moon-Jupiter conjunction)
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Galaxy M108

: . . 2019/03/28 22:45:00 (Local)
Birds in Space

The Owl Nebula (M97)

Planetary Nebula
Magnitude 12
Angular size 4.7’

48’ from Galaxy M108

-M108 ~OW

Nebula (M97)




Spring aperture fever
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Coma Berenices
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16 Messier galaxies in the Virgo Cluster
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Space Mission Updates




Current Solar Missions (6)

p"‘_J
: ':}3}!’”
7 NS DSCOVR
WIND - Wind and CME
Study the Sun’s wind monitoring
SOHO
Study Sun in

multiple wavelengths

Advanced Composition Parker Solar Probe
Explorer (ACE) (enroute)
Study the Sun’s wind Study corona

S{ereo A
Observe the Sun
from side/back




Current Moon Missions (9)

ARTEMIS P1 & P2
Study Moon'’s interaction w/ Sun

-

Lunar Reconnaissance

Orbiter

Yutu rover
Topography
Geology

Chang’e 5 T1
Lunar flyby and
Earth reentry.
Testfor C’ 5
~ sample return

L mission

Quegiao
Communication
relay

Longjiang-2
Micro satellite
Obs. sky (not
Moon) in low
frequencies:
300to 10 m

wavelengths

Chang'e 4
and
Yutu 2 rover

Same as C’' 3
“ and Yutu 1, but
« placed on far

p side of the

=== \loon.
44 Communicates
- via Queqiao

Beresheet
Currently enroute.

Feb 22: launched
atop SpX Falcon 9

Apr. 4: lunar orbit
Apr. 11: soft landing

Private lander
technology
demonstration;
measure local
magnetism




Current Mars Missions (8)

ars Odyssey

oy Orbiter. Detects water /
ice in soil, below surface

2001 MARS ODYSSEY.

April 2001: Launched. Oct. 2001: Orbit
2025: estimated fuel life

Mars Reconnaissance
Orbiter (MRO)

Aug 2005: Launched March 2006: Orbit

2030’s: estimated fuel life

Mars Science Laboratory
(MSL) or Curiosity Rover

Acquires

rock,

1 Nov. 2011: Launched.
Aug. 2012: Landed
“4 Operate for 6 — 15 years?

MAVEN
Mars ﬁtmnsphere aa | Orbiter.

Bolatllefuolutln wssun Stu dy how Mars
looses its water
and atmosphere
Nov. 2003: Launch Sep. 14: Orbit
Mission extended indefinitely

InSight Lander
TS Seismology,
_ precession,
geodesy, weather,
: ~ interior heat
May : Launch Nov. “18: Landed
Mission duration: 1 & yr. (~2 @ yrs)

****
2
Mars Express
W (ESA)
* 3y Orbiter
/ - Search for sub-

surface water.
June 2003 Launch Dec. ‘03: Orbit
Mission extended to Dec. 2020

~ 8. ExoMars Trace
y 9 ® Gas Orbiter
™ (ESA & Roscosmos)

Orbiter
Search for methane, other trace gases
Mar. 2016: Launch Oct. “16: Orbit
Mission duration: 7 years

soil, air
samples for onboard analysis

S Orbiter

Study morphology, topography and mineralogy
Nov. 2013: Launch Sept. 2014: Orbit
Mission to last as long as possible.

Bl Mars Orbiter Mission (MOM)

(Indian Space Research Organization)

Technology demonstration.




Current Mercury Mission

* X %

* 4

* 5 *

"‘,"

BepiColombo

European Space Agency
Currently enroute.

Oct 2018: launched atop Ariane 5
Dec 2025: orbital insertion

Two orbiters:
MPO Mercury Planetary Orbiter
MMO Mercury Magnetospheric Orbiter

Orbit MPO
’ 480 x 1,500 km
2.3 hours

Orbit MMO
590 x 11,640 km




Current Venus Mission

Solar Array Paddle

RCS thruster
High-Gain Antenna

LAC

IR2

lRl 2010-05-21 00:53 Akatsuki

uvI -

e N

LIR

0.0km/s 202,490,196km

Akatsuki - Venus Climate Orbiter
Japanese Space Agency (JAXA)
Study the atmosphere of Venus

May 2010: Launched atop H-I1A 202
Dec 2015: Orbital Insertion




Current Jupiter Mission (1)

Juno Orbiter Seismology,

precession, geodesy, weather, interior heat

August 2011 — Launch

July 2016 — Orbital Insertion

July 2021 - Planned deorbit into
Jupiter’s atmosphere

Roman god Jupiter, his wife Juno
and Galileo Galilei hitched a ride
aboard Juno in a collaboration
between NASA and the LEGO
Group to inspire children to
explore science, technology,
engineering, and mathematics




Current Asteroid Missions (2)

i, £ \T,;
Hayabusa2 OSIRIS-Rex
Sample return in 2020 Sample return in 2023
from near-Earth asteroid from near-Earth asteroid

162173 Ryugu 101955 Bennu




Current Kuiper Belt Mission (1)

‘‘‘‘‘
‘‘‘‘‘‘‘‘‘‘

ttttt
«««««

New Horizons

Flew past Pluto/Charon and 2014 MUgq (Ultima Thule)
May fly past another Kuiper Belt body (TBD)

Download of MUgq data will take another 18 months.
Current mission extended to April 2021.
Will eventually leave Solar System




Current Deep Space Missions (11)

Traveling through or studying deep space

TR 8
* Hubble Space Telescope / NASA, ESA /1990 / Visible, UV, Near-IR / Deep Space Objects

« Transiting Exoplanet Survey Satellite (TESS)/ NASA /2018 / Visible / Exoplanet detection
* ChandraX-ray Observatory / NASA /1999 / X-ray / Various

* Spitzer Space Telescope / NASA /2003 / IR / Distant and Nearby Objects

* Fermi Gamma-ray Space Telescope / NASA /2008 / Gamma-ray / Various

+ Swift Gamma Ray Burst Explorer / NASA /2004 / Gamma ray, X-ray, UV, Visible /Various

* Voyagers1 & 2/ NASA /1977 / Outer Solar System Planet tour, heliosphere / Visible

D ——
........... — HiFik
* *
D —

fonih o - > 1
* Herschel Space Observatory / ESA & NASA /2009 / Far-IR / Various
2

* Planck Observatory / ESA / 2009 / Microwave / Cosmic Microwave Background
« INTEGRAL/ ESA /2002 / Gamma ray, X-ray, Visible / Various




Human Space Flight Returning to U.S.
1. SpaceX Dragon 2

| Demo-1 Docking Webcast

March 2019 - SPACEX Dragon 2 Demo-1
(unmanned) launched and docked with
the ISS and returned to Earth via
splashdown.

July 2019 - First crewed flight



Human Space Flight Returning to U.S.

2. Boeing Starliner

P
b ]

= AT T T

-
b
=

Initial demo flight in April has now been pushed-back to August due to
safety concerns from NASA that will take Boeing 3 more months to address.
If demo is successful, first crewed flight could be in November.

Artist’s rendering
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GLOBEATNIGHT

GLOBE at Night is an annual citizen-science
campaign that encourages people all over
the world to record the brightness of their
night sky.




April 2019 Campaign: Leo
Mar 27 - Apr5 and Apr 25 - May 4
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https://www.globeatnight.org/magcharts/leo
https://www.globeatnight.org/magcharts/leo
https://www.globeatnight.org/magcharts/leo

GlobeatNight  https://www.globeatnight.org/webapp/

When did you make your observations? How dark was the sky that night?

Observation Date 2o19/03/27

10:32

Observation Time
Switch to Nighttime version.

Where did you make your observations?

Map Satellite Red

Constellation: Leo

What were sky conditions like that night?

Location corract: Reset GPS

Latitude: 43.91918690000001
Longitude: -78.9176631
Elevation: 134 .81 maters
Country:

Canada

. ¥ of the sky 2 of the sky Mare than %z of
Location comments the sky

Sky condition comments
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Credits

Sky & Telescope
Sky graphics:
» Starry Night Pro
» Stellarium
» Virtual Moon Atlas

www.timeanddate.com
https://www.spaceweatherlive.com/en/solar-activity /coronal-holes
https://rechneronline.de/log-scale /brightness.php
www.asteroidoccultations.com
www.poyntsource.com/New/Global.htm (for asteroid occultation)

Pelican Nebula image by Kevin Watson
# https://www.flickr.com/photos/82236048@N05/43515170325

Comet Iwamoto by Doug Nan Jiang
# https://forum.rascto.ca/t/the-passing-through-of-c2018-y1-iwamoto/1736

Owl Nebula image by Emil Neata

» http://www.nightskyinfo.com
http://www.astronomytrek.com/nebula-named-after-birds/
http://www.aerith.net/ (re: Seiichi Yoshida)
https://theskylive.com
https://in-the-sky.org
https://commons.wikimedia.org/w/index.php?curid=4290651 (re: Markarian's Chain)
httDS / /lovethenlghtskv COHI/VII‘EO galaXV cluster- complete-guide/
https://www.globeatnight.org/
Slide show prepared by Arnold Brody



http://www.timeanddate.com/
http://www.timeanddate.com/
http://www.timeanddate.com/
https://www.spaceweatherlive.com/en/solar-activity/coronal-holes
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