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Available at the bookstore.
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quickly).
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Which of the following statements is true on May 21st (standing at the Equator)?

A: Scorpius is visible in the night sky, the Sun is passing over Taurus
B: Aquarius is visible in the night sky, the Sun is passing over Leo
C: Taurus is visible in the night sky, the Sun is passing over Scorpius
D: Leo is visible in the night sky, the Sun is passing over Aquarius
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A Few More Things

Homework:

* Out this weekend (Monday at latest)... Will be Due on Tue
30t (why Tue?). Available and due on Webcourses.

Resources:

 Webcourses —
« Discussions: Apps/websites for Night sky

My website: (under construction)
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How the Patterns in the Night Sky are Changing
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The patterns we observe in the
night sky are affected by:
The rotation of the Earth
The revolution of the Earth
around the Sun
The axial tilt of the Earth

The movement of the Moon scuiprop -

around the Earth
The movement of the planets
around the Sun
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2017 Jan 31 Tue, 1 hour after sunset
6:19 PM CST=Feb 1, 0:19 UT
latitude 40° N, longitude 90°W
sidereal time 46" = 3.08h




Our view from Earth:

 Stars near the north celestial pole are circumpolar and
never set.
We cannot see stars near the south celestial pole.

All other stars (and Sun, Moon, planets) rise in east and
set In west.

north celestial pole

A circumpolar
star never sets

— Celestial Equator

This star M ~——Your Horizon

never rises

south celestial pole
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If you are: not at the North\PoIe The sta .s i
_will rotate a;ound a point mdlcatlve of your'
latitude - &8 =1

.

« Zenith at the North pole
e.g., d0%at 90° N
~ at the Harizon if at the Equator
e.g., 00 atithe equator .
* Inthe image to the right, ~.40" N
(NCP = North Celestial Pole)

UPPER CULMINATION

ZENITH TRANSIT

LOWER
CULMINATION

Steven Christenson

StarCircleAcademucom




The Seasons are caused by
the Tilt of Earth’s axis

23.5°

Sept&her 22-23
Autumnai Equinox

et '-Jna 20-22

Summer Solstice

December 21-22
Winter Solstice

March 20-21

Vernal Equinox



iClicker Question...

How much of the Earth is illuminated by the
Sun at all times?

A: 25%
B: 33%
C: 50%
D: 75%
E: 100%
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How are the Tropics/Circles
Related to Seasons?

The Earth is tilted 23.5°

Arctic Circle

W, Tropic of Cancer

Equator

) ~ Tropic of
; Capricorn

Antarctic

23.5°N

- Sun is directly overhead at noon on
June 21st (summer solstice)

23.5°S

- Sun is directly overhead at noon on
Dec 21st (winfer solstice)

Named ~2000 years ago — due to
n, have shifted ~ 1

constellation. Tropics of

Gemini/Sagittarius anyone?

66.5°N (90°-23.5°)
On June 21st, Sun never sets
On Dec 21st, Sun never above Horizon
66.5°S
On Dec 21st, Sun never sets
On June 21st, Sun never above Horizon




The Phases of the Moon

Moon
Waning Crescent Third Quarter
Rise: before dawn Rise: midnight
Highest: mid-moming Highest: sunrise
s Set: mid-afternoon Set: noon
Sy
New Moon 2
Rises and sets
with Sun

Waning Gibbous
Rise: late evening
Highest: before dawn
Set: mid-moming

.’« | Waxing: Increasing
or beginning

Waxing Crescent
Rise: mid-morning
Highest: mid-afternoon
Set: late evening

Waning: Decreasing
or ending

{

First Quarter
Rise: noon
Highest: sunset
Set: midnight

Full Moon
Rise: sunset

Waxing Gibbous H'gg:ft:safgfht 3 600 = 24 h rs

Rise: mid-afternoon
Highest: late evening

Set: before dawn 1800 = 12 hrS
90° =6 hrs




The Phases of the Moon

Waning Waxing ) )

Third Gibbous Gibbous First
Quarter Quarter

Waning

Waxing
Crescent

crescent

First
Quarter

)

™\
’ Waxing Waxing
Gibbous \ Crescent

Moon's
orbital
motion

The moon orbits the

Earth every ~27 days

(sidereal) same position h',

relative to stars... Sy 9/ —
~29.5 (synodic — lunar Yo " ,

Third

m o n t h ) - Quarter




IClicker Question

When will the First Quarter Moon be at its
Maximum??

A: 6 am

B: Midday
C: 6 pm

D: Midnight
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Lunar Eclipse Penumbra
B

Umbra




Types of Lunar Eclipse

—

Total Lunar Eclipse

Partial Lunar Eclipse

Penumbral Lunar Eclipse



Penumbra

Umbra

Solar Eclipse




Types of Solar Eclipse

Blocks out the photosphere
of the Sun
Solar Corona is visible!

Total Solar
Eclipse

path of
total eclipse

Partial Solar
Eclipse
Moon
path of
annular
eclipse

Annular Solar
Eclipse



How Big is the Moon?

In the night sky, varies slightly — because the orbit is
slightly eccentric, so the distance changes...

Lunar perigee (33.48") Lunar Apogee (29.40")
{356,700 km) {406,300 km)
2007 Apr 3 08:50:54 UT

12% smaller




Angular Size

360 degrees
27 X distance

angular size = physical size X

2T hysical size 21
angular size X _bhy Converts from

360° distance 360 degrees to radians

Uses “Small angle approximation”, where sin@~tan6~0
Distance as hypotenuse, or adjacent length ~ the same

—_———

Check your trigonometry to see if this makes sense! s ey
v N
/ N
// angular %
(E / size %
\
istance .
« A e
'\ L size
An object's angular size appears A H
smaller if it is farther away. \ )/
\\ //
N 7
\\ //
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Example Calculation, How
Big is the Moon?

Question: The Moon’s angular diameter is
about 0.5° and its distance is 380,000 km. What
Is the Moon’s physical diameter?

_ 2m physical size
angular size X =

360 distance
o . 2m
physical size = angular size X 360 X distance

T
X
=07 X 380,000 km

physical size = 3300 km

physical size = 0.5° X

Actual value is 3476 km



Why don’t we see a Solar/Lunar
eclipse every 29 days?

Edliptic Pole
A P

Ecliptic
North N

Ecliptic Plane ¢ — ~

Equatorial Plane 23.5°
1-\._\_-- |
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Ecliptic

Ecliptic Plane -

The Relative Size and Distance of the Earth and Moon




Full moon above ecliptic plane:

no eclipse Full moon near node:
lunar eclipse

New moon above ecliptic plane:
10 eclipse

New moon near node: -—-—*——R\.. \

solar eclipse
New moon below

ecliptic plane: no eclipse

Y/—‘_\f ) | New moon near node:
\ % ' solar eclipse

Full moon below ecliptic pfane;
no eclipse

Full moon near node:
lunar eclipse




Eclipse Predictions

Eclipses recur in the approx. 18 yr, 11 1/3 day
(based on the saros cycle)

But even then, eclipse location and type (e.g.,
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Why do we see always see the
same face?

Rotation period = orbital period

No dark side of the moon. Gravitationally bound
(“tidally locked”)

The Moon is very slowly moving away from the Earth..
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Planets

The Wandering







