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~ *Time for Astronomy!
*The Moon

*The Planets
*Meteor Showers
*Some targets for observing...




Time for Astronomy!

19th October 26" October 2"9 November 9% November 16t November
sunrise 7:41 7:53 7:06 7:19 7:32
Sunset 18:03 17:49 16:35 16:23 16:13

Astronomical

Twilight Ends 19:57 19:43 18:32 18:21 18:13



Time for Astronomy!

19th October 26th October 2" November 9t November 16 November

Sunrise 7:41 7:53 7:06 7:19 7:32

Sunset 18:03 17:49 16:35 16:23 16:13
Astronomical 19:57 19:43 18:32 18:21 18:13
Twilight Ends

Horizon * Civil Twilight: can probably still
Sunset : see, no stars visible.
il dusk * Nautical Twilight: artificial lights
R needed.
qutical AU s * Astronomical twilight:
wicd Y astronomical objects begin to

Pg,'(.\' on© dus\k

be visible.




The Moon This Month

> Full Moon: October 16t
»New Moon: October 30t"

> Full Moon: November 14th October 19

Waning Gibbous
lllumination: 84%

- October Full Moon—.l_-lunter’s Mgo_n-/- Blood Moon - November — Beaver Moon / Frost Moon




/
/ * Mercury — slowly being lost in the glare of the sun!

* Venus — Low in the south-western sky just after sunset.
* Mars — Evening object, low on the horizon in constellation Sagittarius.
 Jupiter — Rising in early morning, need to be up very early.

* Saturn — In Ophiuchus close to Antares (and Venus — Conjunction 29t
Oct), low in south-western sky.

* Uranus — At opposition on 15t October so still nice and high in the sky
through most of the night, rising in NE and setting in SW. Binocular object,
mag. +5.7. Conjunction with moon on 12 Now.

* Neptune — currently undergoing retrograde motion in the constellation
Aquarius, high in the sky for most of the night but dim, mag. +7.8.



. .ﬁ.‘;ﬁ )

R (srogedilty

I *‘ v the* QY

‘?L :ﬁ Vil

A .

Y | | e F |a| 1ets tl 1S Mol Itl |

Summary:
Not a good month to observe planets!
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Meteor Showers
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Southeast, After Midnight

Orionid Meteor Shower

XX

* Peaks in the early morning of October 215t Ra““’“‘/
* 10 — 20 meteors per hour in dark skies.
* Radiant does not rise above the horizon until . .

COPYRIGHT 2007-2012 EARTHSKY COMMUNICATIONS INC.

about 10:30 but you will be able to see meteors before!

e Look 30 — 40 ° from the radiant for the best chance of spotting the
meteors!

* Orionid meteors are bits of debris left behind by Halley’s Comet crashing
into the Earth’s Atmosphere!

e But...a bright waning gibbous moon might make it tricky to spot any
meteors!



. ' e/ | Southern Taurids
Orionid Meteor 2o prord LN , — § _

Alnath . Taukus
Shower \ ) | \Aldebaran

Lastor fe-Geminids

Semini

.Palfux Orionids .

AlHerts Bellatrix

Betdl
2

* Wrap up warm! Aeuse

e Take a chair and look up

KWSQ“R |
* Probably best to observe 9e
before the moon rises (try.
before 11pm on 215Y). |5'|"'c5cyor[1v1 /
; Lepus
Sirias
|

21/10/16,



Orionid Meteor - ' | Southern Taurids
Sh Owe r | .Alnath . TauEES ) |

JAldebaran
// * Wrap up warm!
* Take a chair and look up Castor fe- Gemm.ds
* Probably best to observe Palfux [*™" ~ Orionids .| B&llatrix
before the moon rises (try — TSR Betdlgeuse
before 11pm on 21°Y). Vioon i
' AR
[e[=]
:1“l.5ii"ldcyor[]1
Monoceros Lepul
Sirias
£

21/10/16,



Taurid Meteor Shower, 4th of November

 The radiant is in Taurus, close to the Pleiades.
* Best place to look is 30-40° from the radiant.

East, November Mid-Evening

 The maximum rate of meteors expected to be visible
from a dark location is around 10 per hour.

“The Pleiades”
1.

* Moon is only 6 days old at the peak of the shower so
will not interfere with your view.

Taurus

®Aldebaran

EarthSky.org



(% Taurid Meteor Shower(s), 41" & 11t of November
* There are two Taurids, the North and South Taurids!

e Peak of the North Taurids is on 11t" Nov. which clashes with
a waxing gibbous moon (3 days from full).

East, November Mid-Evening East, November Mid-Evening

 Debris from Comet
Encke, thought to have

(TiePisisles been ejected 1500 and
| 4700 years ago. * plaindes”
Taurus.
A Misharan ) Taurus
A dahersl

EarthSky.org EarthSky.org



Watch out for the ISS!

* Keep an eye out with mobile apps such as “ISS Detector Satellite
Tracker” , NASA app, “Where is I1SS?”, “ISS Rapid Locator” etc...




Some Targets for Observing This Month

SO

" *The Hyades and Pleiades Clusters — Naked eye,
Binoculars, telescope

*The Summer Triangle — Naked Eye
*The Ring Nebula — Telescope



,C. Per

Pleiades and Hyaties tiisters Pleiades
- Menkalinan | M

Auriga Hassaleh
6 Aur H ya d €5
Alnath

L AR bR

MTau

A CAau 'Moon .
Castor Propus . Tabit
MebsutBeiat 1 ',abl
Lol ‘_ Bellatrix /
.A|hena' Orion

Betelgeuse

19/10/16, 11pm



Pleiades and Hyades clusters

e Easy to spot with the naked eye, but look even
better through binoculars.

[11] 10x%50 [12] 10x50

South, Winter Evenings

e_Elnath
Taurus the Bull

+os+ “The Pleiades”

- “The Hyades"”
Aldebaran
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South, Winter Evenings [8]

Elnath

Taurus the Bull
+s)» “The Pleiades”

Pleiades and Hyades clusters

“The Hyades"”

ASTRO SOC Aldebaran

* Or with a really nice set-up and a wide field of view...
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Looking West... - Deneb

ﬁﬁenggégdf

Rraco

Enif

Etamin
BautifEls )
Delphinus

§Véga

Vulpecula @ T g

Sagitta

JAltair
| Herclles

Aguila

Carona Bor  »

Cygnus, Aquila, & ThélSummer Triahgle g o
19/10/16, 11pm



Rraco

Looking West... . Deneb (mag 1.25)

Enif
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EautiEls . .
Delphinus J
: vulpecula ! Vega
| AItalr (magO 75) n Herdbles
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Cygnus, Aquila, & Thél Summer Triahgle —
W 19/10/16, 11pm
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Target deep sky object: M57
(Telescope needed, mag. 8.8) .
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Cygnus, Aq'ui'lé , ra-& The Summer Triangke © 19/10/16, 10pm
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HIP 92860 Ring_nebula in Lyra . .
= « "HIP 92849 ® e e
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¢ JHIP 92851 .
. ol ' Shéliak
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Cygnus , Aquila, & The Summer Triangle 19/10/16, 10pm



The Ring Nebula

[15]
* The Ring Nebula is a planetary nebula located 2000 ly away and is
approx. 1 ly across.

* |t was formed when a star at the centre ejected its outer layers into
space via stellar winds.

* In 1970 B. Paczynski established that the central stars (mag 14.7 for
Ring!) are cores of AGB stars.

* The gas is ionized by the central star and it glows in different colours
due to the presence of different elements.

* The gas expands over time (rate of 20-50 km/s) and the planetary
nebula appears to expand and fade.



The Ring Nebula

/ ¥ Canon 550D,
/ 10 inch reflector,
s0¢ 8 second

exposure,
6400 iso

Ring Nebula, Credit: Nathan Adams



The Ring Nebula

Canon 550D,
10 inch reflector,
s0¢ 8 second

exposure,
6400 iso

Hubble Space
Telescope

[15]

Ring Nebula, Credit: Nathan Adams
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Looking: east (272 above horizon)

Delta 1 Tauri
“mag.3.75 @ =

N Epsilon Tauri

ASTRO SOC . o
mag. 3.50 2 Tau _
CEININERENIT

/ mag. 3.62

ARl A - Theta 1 Tauri
mag. 0.84 . . mag. 3.81

+=71 Tau

Theta 2 Tauri - ' ‘
mag. 3.37 ™™ 19/10/16, 11:15pm

afdebaran
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L) " The Pleiades and Hyades — the evolution of
/ a star cluster

** & The Pleiades and are examples of clusters of stars at different ages.

 Stars form from the collapse of a big cloud of gas and dust when it exceeds
some critical mass (the Jeans mass ~1000M)) and maybe it gets a kick
from a nearby supernova.

e As the cloud collapses it fragments and forms many small stars.

* Over time the system is disrupted by interactions with other nearby stars
or by differential rotation in the plane of a galaxy.

e Pleiades is 75-100 million years old while is 500 million years old —
it has spread out much more and has used up all the gas and dust to form
stars.

stars are more evolved (with the main sequence turn-off point at



. T =t
HR Dlagram W ; SUPERGIANTS ‘Buebeuse
| |} :‘. A SAT0US

J Antares

STRO SOC

* Big stars live fast and die young!

* Small stars are economical and
live for ages.

luminosity (solar units)

e Stars spend most of their life on
the main sequence, with their
energy source being fusion of
hydrogen into helium. 109

102

104

103

10,000 6,000

[1 3] increasing i decreasing
- rbocbeorn surface temperature (Kelvin) MeOperatre —



1044 NGC 2362

® HR Diagram for r fr prene
./ Open Clusters al |

 Big stars live fast and die young!

e

e}
o
1

* Small stars are economical and live
for ages.

[y
o
1

 When the hydrogen fuel is exhausted
the star evolves off the main
sequence becoming a

* |f we plot all the stars in a cluster on a 4
HR diagram we find that there is a
certain turnoff point where the stars
leave the main sequence. 10-1

Luminosity (Le) —

* From the turnoff point of an open

cluster we can determine its age. 40,000 10,000 5000 3000

[14] <— Surface temperature (K)




The Planets this Month (26/10/16)

Right ascension

Declination
Range (AL)
Brightness
Constellation
Meridian transit
Rises

Sefs

Altitude
Azimuth

Inferior Conjunction

Opposition

Superior Conjunckion
Max. eastern elongation
Max. western elongation
Perihelion

Aphelicn

Mercury

Venus

Mars

Jupiter

Saturn

Uranus

Neptune

Pluto

14" 4™ 19,65 16M 33™ 16.6%| 19N 28™M 41.4%|12M 38™ 54.1%| 16" 50™ 37.8%|1h 22™ 30,75 | 22P 45™ 14,75 19P 5™ 14 1°

-11° 57" 15"
1.426
-0.9
\Virgo
12:32
07:04
18:00

136.8°

2016-5ep-12
2015-Dec-28

2016-Jul-06

2016-0Oct-27
2016-Aug-16
2016-Dec-10

2016-5ep-28
2017-Jan-19

2016-5ep-28
2016-Dec-25
2016-Aug-15
2016-Nov-11

-23° 26" 55"
1.224
-3.8
Ophiuchus
15:01
10:08
19:549
0.0°
118.6°

2015-Aug-15
2017-Mar-25

2016-Jun-06
2018-Jan-08

2015-Jun-06
2017-Jan-12

2015-0ct-26
2017-Jun-03

2016-Jul-10
2017-Feb-20

2016-Mar-20
2016-0ct-31

-23° 55'9"
1.219
0.4
Sagittarius
17:56
13:05
22:47
-34.8°

97.5¢

2016-May-22
2018-ul-26

2015-Jun-14
2017-Jul-26

2014-Dec-12
2016-Oct-29
2015-Nowv-20
2017-0ct-07

-2° 58' 32"
5.349
-1.5
Virgo
11:07
05:15
16:58
50.9°

156.5°

20156-Mar-08
2017-Apr-07

20165-5ep-26
2017-0ct-26

2011-Mar-17
2023-Jan-20
2005-Apr-14
2017-Feb-186

-21° 5' 51°
10.782
1.4
Ophiuchus
15:18
10:18

20:17

(=l

—l.0T

114.3°

2016-Jun-02
2017Jun-15

2015-MNov-29
2016-Dec-10

2003-Jul-26
2032-Nov-28

1988-5ep-11
2018-Apr-17

7% 59' 54"
18,973
5.7
Pisces
23:48
17:28
06:12
-41.8°
325.1¢

2016-0ct-15
2017-0ct-19

2016-Apr-09
2017-Apr-13

1966-May-21
2050-Aug-16

2009-Feb-26
2092-Nov-22

-82 51'5"
29.362
7.9
Aquarius
21:11
15:36
02:50

30.3¢

2016-5ep-02
2017-5ep-04

2016-Feb-28
2017-Mar-01

1876-Aug-26
2042-5ep-03

1959-Jul-16
2125-Dec-01

-21° 26" 23"
313.504
14.2
Sagittarius
17:32
12:33
22:30

2016-Jul-07
2017-Jul-09

2016-)an-05
2017-Jan-06

1989-5ep-05
2237-5ep-15

1866-Jun-04
2114-Feb-18




The Planets this Month (9/11/16)

Right ascension

Declination
Range (AU}
Brightness
Constellation

Meridian transit

Rises
Sets
Altitude
Azimuth

Inferior Conjunction

Opposition

Superior Conjunction
Max. eastern elongation

Max. western elongation

Perihelion

Aphelion

Mercury

Venus

Mars

Jupiter

Saturn

Uranus

Meptune

Pluto

15h 32m 3.25(17h 47™ 1. 75| 20M 11™ 56,25 12h 40™ 22 75 (16P 56™ 52,4510 20™ 31.35| 22D 94™ 44 05| 10P 6™ 20.35

-20° 3' 16"
1.427
-0.4
Libra
12:04
07:00
17:09
29.67
148.4%

2016-5ep-12
2016-Dec-28

2016-0ct-27
2017-Mar-06
2016-Aug-16
2016-Dec-10

2016-5ep-28
2017-Jan-19

2016-5ep-28
2016-Dec-25
2016-Aug-15
2016-Mowv-11

-25° 26" 48"
1.135
-3.9
Sagittarius
14:20
09:33
19:06
6.1°
126.1°

2015-Aug-15
2017-Mar-25

2016-Jun-06
2018-Jan-08

2015-Jun-06
2017-Jan-12

2015-0Oct-26
2017-Jun-03

2016-Jul-10
2017-Feb-20

2016-0ct-31
2017-Jun-12

-21° 49" 1"
1.305
0.5
Capricornus
16:44
11:46

21:4
10,1°

104.0°

2016-May-22
2018-Jul-26

2015-Jun-14
2017-Jul-26

2016-0ct-29
2018-5ep-16
2015-Nowv-20
2017-0Oct-07

-4% 3' 37"
5.237
-1.6
Virgo
09:22
03:33
15:11
20.7°
198.5°

20156-Mar-08
2017-Apr-07

2016-5ep-26
2017-0ct-26

2011-Mar-17
2023-Jan-20
2005-Apr-14
2017-Feb-16

-21° 17" 36"
10,911
1.4
Ophiuchus
13:29
08:30
18:28
17.1°
131.4°

2016-Jun-02
2017-Jun-15

2015-Nowv-29
2015-Dec-10

2003-Jul-26
2032-Nov-28

1988-5ep-11
2018-Apr-17

748" 17"
19.053
9.7
Pisces
21:51
15:31
04:15
- EI_‘I,II
3.7

2016-0ct-15
2017-0ct-19

2015-Apr-09
2017-Apr-13

1966-May-21
2030-Aug-16

2009-Feb-26
2092-Mov-22

-8° 53' 54"
29.576
7.9
Agquarius
19:16
13:41
00:55
-43.6°

67.9°

2016-5ep-02
2017-5ep-04

2016-Feb-28
2017-Mar-01

1876-Aug-26
2042-5ep-03

1959-Jul-16
2125-Dec-01

-21° 26" 25"
313.729
14.2
Sagittarius
15:38
10:39
20:36

2016-Jul-07
2017-Jul-09

2016-Jan-05%
2017-Jan-06

1989-5ep-05
2237-5ep-15

1866-Jun-04
2114-Feb-18
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Photo Credit

Universe: Friedman and Kauffman 9th ed. P511.

(NASA)

Heavens Above: Chris Peat, Planet Summary

(NASA - Hubble Space Telescope)

(Dave Walker)


http://www.moongiant.com/phase/10/26/2016
http://vee-kay.deviantart.com/art/Hunter-s-Moon-Blood-Moon-432650543
http://2.bp.blogspot.com/-QOv4LMCCwpQ/VFgWCG4QR7I/AAAAAAAACYc/RW6r8JaN1v0/s1600/full+beaver+moon.jpg
http://heavens-above.com/planetsummary.aspx?lat=33.647&lng=-117.688&loc=Lake+Forest&alt=148&tz=PST
https://www.timeanddate.com/astronomy/different-types-twilight.html
http://earthsky.org/?p=50
http://earthsky.org/?p=51946
http://en.es-static.us/upl/files/best_hyades.jpg
http://en.es-static.us/upl/2009/06/Hyades-Lodriguss.jpg
https://apod.nasa.gov/apod/ap150617.html
http://binocularsky.com/binoc_object_file.php?object_id=Mel25&aperture=50
http://binocularsky.com/binoc_object_file.php?object_id=M45&aperture=50
https://upload.wikimedia.org/wikipedia/commons/1/17/Hertzsprung-Russel_StarData.png
https://upload.wikimedia.org/wikipedia/commons/1/13/M57_The_Ring_Nebula.JPG
http://www.skyandtelescope.com/astronomy-news/observing-news/many-pleiades-can-see10222014/
http://en.es-static.us/upl/2016/06/ISS-flyover-Dave-Walker-UK-composite-e1465732981605.jpg
http://en.es-static.us/upl/2013/12/iss-may2011-nasa-580.jpg
http://earthsky.org/astronomy-essentials/everything-you-need-to-know-orionid-meteor-shower
http://earthsky.org/astronomy-essentials/earthskys-meteor-shower-guide
http://oneminuteastronomer.com/860/measuring-sky/

