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- The Tilted Teacup Ride

R Coordma‘res and the Day 9/6/22
= & Celestial Nawga’rlon - |

X The Year: 9/13/22 |
% The Age of Aquarius

- % The Month and Moon Phases 9/ 20/ 22
% The Harvest Moon

# The Day in All its Glohy 9/27/22
@ The Analemma | |



~ The Tilted Teacup Ride

% The Year: 9/13/22 4
% The Age of Aquarius



Celestial Coord ma‘res

.‘*nghf Ascensmn
% RA ora

% From pmme |
meridian (Oh) fo -

23h59m50s
Eastward-
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- equator (0%) fo
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Tilted Sky

R Observeré See sky Tnl‘re due to Ia’rl‘rude

We sPe / r'ldlan - |'I'o |
ourselves '° NCP ; \\ Eztf;m
“on top” of
the Earth,

benea’rh the -
sky.

So we see
sky motions
tilted



- Horizon Coordma’re SysTem

HGNIGTU I ‘ro observer's
celestial zehith
pole

Yo celestial
equator

A = observer's ,
latitude .

o dbser'ver"-s' — g&u to observer's
northern = f—’;"{ =4> southern
= horizon

| = horizonk '

s Phato by Marc Staves, Adirondack Public Observatory



~ View of Observers
‘--* Diurnal circles are parallel to CE
(% Stars rise and se’r at CEs angle from horizon

;
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¥

Phato by Martc Staves, Adirondack Public Observatory



- Sunrise, Sunset ...

. e Every’rhmg In The Sky (sun moon, stars, e’rc)
) Rlses in the east
® Sets in the west

Measuring Circles:
36024 e L
Y -. 150 _:' 1 hr T ABhP—
Each hour, the sun moves
15 degrees in the sky  \ .
1°=4 min or 15'=1min ~ .
Every 4 minutés, the sun moves e
- ldegree = 60" in fhe sky 3

each day




- Clock Time = Position of Sol

v 7 It's 6 pm
: i‘«’ O_I:_)_servers move Through Times (sunsel?r).

It's 9 pm.
LN

| It's
~midnight.

-l
"’= g ate
Ty
ey
4

i’r's 3 am.
o

It's 6 am (sunrise).

ves, Adirondack Public Observatory



Solar Time vs. Clock Time
B * Solar' ’rlme varies across time zones

Time Zones Solar Noon -
Clock Noon FOR ALL

e

Sun's path seen from:
time zone center

Western Observer's
Solar Noon

- Eastern Observer's:
Solar.Noon: -




Solar Time vs. Clock Time
: * Solar' ’rlme varies across time zones

Time Zone_s Solar Noon |
Clock Noon FOR ALL

Solar hoems/
(DegreeW nutes/degree)
earlier“than clock noon

-

A

\b‘ler noon is Lo
(Degrees)x(4 Rhu’res/ degree)
‘later than.clockyoon |

5 D'e-gr"ees
:Eastern East of TZ
- Observer's

center
- Solar Noon * .

Risihg

| Dm ;
West of ‘

TZ center

Western
Observer's
Solar Noon

.-




Celestial Navigation

Y Fmdlng Latitude & Longitude from
(% Altitude of Polarls (NCP)

% Transit time of star
) Looked up in an ephemeris (eg. Fleld Guude)

Yo observer's

zenith o celes’ridl _
equator

. tonorth
celestial-
- ool

- Obszevze g N



‘Star Transit Time

Gives posu’rlon of star with respect to the sun

eg. Aldebaran transits at 11 6 pm 5 pm Standard
pm on December 15 for * 4 pm Ti
every time zone _ ime

9 pm

*

Aldebaran's
Position on
12/15
nearly
opposite
Sol!

12 am

9 am



Clicker Question

Y Whafs your longitude if you see Altair transit
- at 1am on September first and your watch is set
for Pacific time? o

On 9/1 Altair transits Observer sees Altair

at 10 pm PDT transit at 1 am PDT
At 10 pm Altair
transits TZ Late = West
center at 120° of TZ center

.

Longitude difference from clock’s
time zone center =

(3 hours)x(15°/hour) = 45° West
/ N

/ 7
Observer's Longitude =

TZ center + Latitude difference =
120° W +45° =165 ° W

e




odels of Earth
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Earth's Orbit




elgansl s Orbit

% Ellipse with Sun at one focus

" (% perihelion - closest tosun Fa UMi
- D January 4, 2023 at 11:17 am EST T

D Earth mo'vi_ng fastest ... Feb is short!
® aphelion - farthest from sun
. July 6, 2023 at 4:06 pm EDT

* N Pol'e toward Polaris

2 Aphelion® =i 3 - : 3¢ Perihelion -
T/6725 BN Othen - 0 & . 1/4/23
"L focus | o



w Earth's Orbit
* Rotation Axis tilted 23.5° from L

2357

Or'blT

s

Photo by Marc Staves 2011 e .



~The Home World

Ve The Earth in space: AXxis points at POIGI"IS
) 360° in 365 days = ~1°/day |
% Ro’ra’rlon axis tilted 23.5° from orbit axis
e = Declma‘rlon of sun varles Through year
= subsolar latitude varies through year

rrrrrrrr



Seasons

N Equmox sun on Celestial Equa’ror_
% Vernal (spring): 6 = 0°,.a = O

D Sun _crossmg equator moving horth
® Autumnal (fall): & = 0%, a = 120
) Sun crossing equator moving south

(c) Spring/Autumnal Equinox

" Phato by Marc Staves, Adirondack Public Obse

ory



Seasons

J*Solshce sun far’rhes’r nor’rh or sou’rh

% Nor"rher'n Summer & = +23.5°, a. = 6h
D Sun over Tropic of Cancer (23.5°N)_ o

® Northern Winter & = -23.5%, o.=.18"
) Sun over Tropic of Capricorn (23.5°S)

(a) Summer (June) Solstice () Winter {December)} Solstice

s Phato by Marc Staves, Adirondack Public Observato

ry



- Seasons
N Due fo changing angle of sunlight

QO A’r low angles sunlight.spreads out
D less energy falls on any piece of ground

- 30

 Sun45°from Sun30°from. Sundirectly’
* verticall oW eTtical e o overhead



Atmosphere
ﬁ. %
L
Sun's
rays
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Copyright @ The McGraw-Hill Companies, Ine. Permission required for reproduction or display.

‘Seasons
»* Vary with latitude &

‘Copyright © The McGraw-Hill les, Inc. required for or display.

A Mear north pole

Sun is low
in the sky

1 cm?
Solar beam

B Mid-latitudes

1 cm?2
Solar beam

Sunis
overhead

o Equatorial

— June e September, March December



Seasons

Yo Equmox 'sun on Celestial Equa’ror o
- % Vernal (spring) 0" 0° I Nar )

) Sun crosses CE moving nor‘rh

- ® Autumnal (fally 120.0° W Selllelllllem n

- ). Sun crosses CE movmg sou‘rh

A ¢ SolsTnce sun far’rhes’r nor’rh or souTh
‘ @ Nor"rher'n Summer Hh w2357

D) Sun nor’rhernmos’r (+23 5°) m 51 am llme 21 2“23

| Q SouThern Summer' 18h -23.5°

s )) Sun sou’rher'nmos’r( 23, 5°) Manmwmmw 2] 2022



SUH ln The Sky The .
* VIZW fl"0m EGI"Th : | ECIlpTlc ~"”.—;-"_T\\
%) Rotate to Earth's equa’romal plane —

% Center on Earth
® Project sun onto sky

« Vernal ]::Equinox
' N




The Eclup’nc (paTh of The sun)

*Vlew from Ear‘rh . RS
(%)Sun moves ~1°/day | o
eastward across . - 5
stars | .
&)Sun moves north

and south in -
d€C|In(1TIOH

- ® Solshces & i

. inoxesare =~ . | o v
: Equ n; i S N « Vernal Equinox
‘positions in the sky:. _

_____

JJJJJ

. This motion is x



, Sun'spa’rh _o_h a winter dqy

lirondack Public O

i S W R~ Phato by A




Sun's’pa’rh _o_h a winter dqy

Wi h’rer

" Altitude of Declination of -

Celestial Equator: Sol: -23.5°
00-446-=-454° et .
Winter

“Altitude of
ooli 29

Phato by Matc Staves, Adirondack Public Observato

ry



~ Sun's path on a fall/spring day




Sun's path on a summer'day




,Sun S pa’rh on a summer day

| Summer
_ Declination of
N Sol: +23.5°

Altitude of Summer
Celestial Equator: Altitude Oof :
90 - 44.6 = 45.4° Sol: 68.9°




~Clicker Question

A’r nooh on the summer solstice, the sun's
max_lmu_m_ altitude in Key Wes_’r_ (24.6°N) is

VA TAlo
B. 656.4°
[c 889]
Hint: s
; 90—- - 24.6° = 65. 4°

Hm’r What is %,
65 23,,5?_. -‘

* " Photo by Marc Staves, Adirondack Public Observatory


https://www.youtube.com/watch?v=aZI6HMwgUFg

‘Sun in The sky

-'*Vlew from Ear’rh

%) Sun moves ~1°/day eas’rwar'd across stars
%) Sun moves nor’rh and sou’rh in declination

. I,
" —t e, .
) ! N -
'-.. L] L ] '_
. .‘ "
|'En- [
| ™y
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Selar Dates
Winter Solstice Autumnall =~ Summer Solstice  Vernal Equinox
in Sagittarius  Equinox in Virgo: in Taurus, in Pisces




~ Stars in the sky

Y Mldnlgh’r view from Earth

& Stars opposite sun's posmon |

) see opposite season's constellations,
Y’ eg. Gemini is a winter sky constellation, Scorpius summer °

® Mldmgh’r “wmdow shifts 1° eas’rwar'd/day

0wl 2010 1 2010
ctober  September  August uly

Solar Dates

Winter Solstice Autumnal. ©  Summer Solstice  Vernal Equinox
in Sagittarius  Equinox in Virgo: in Taurus, in Pisces



_. Time
~ % Clock Time S
" " (® the position of the mean sun at TZ center

D) eg 12 pm = transit of mean sun (avg. of analemma)

%) Mean Solar Day = 24 OO 00 (hours:minisec of time)

#* Solar Time -

(% the position of the sun wrt ’rhe obser'ver'
. eg. Noon = sun fransits |

% Solar Day var'les as shown by analemma %

» Sidereal Time

@ The posmon of ‘Y’ er The observer
D eg. 0" Local Sidereal Time (LST) = 7 transits
Y Sidereal time = R.A. on the meridian. =

(% Sidereal Day =:23:56:00 .



The Sidereal Day

@ Ear’rh turns 360° with respect to sTars
~ D.eg. Vega ‘rransﬁr to Vega Tr*ansu‘r | |

@23 b6: OO

*




The Sidereal Day

@ Ear’rh turns 360° with respect to s‘rars
~ D.eg. Vega ‘rransﬁr to Vega Tr*ansu‘r | |

@23 b6: OO

oy e
Earth takes |
- 4 minutes fo |
turn extra 1°| .

*




The Sidereal Day

@ Ear’rh turns 360° with respect to sTars
) 2 Capella transit ’ro Capella Transn’r

@23 b6: OO

—
e
—
-
—
-—
—
—
—
—-—
—

Tranéi’r 61‘ |
Capella occurs 4
| minutes earlier
S‘rar's rise, “transit & e s
four mmu’res earller each

et

» Transit



~The Sidereal Day

Slder'eal Day: 360° rotation
pu‘rs star back on mer'ldlcm

to distant Star

‘ along orbit
: R - to dIS'I'an-’- S"' I" : ‘ P R
e : _TO SUn

Gl
5

k.

s Phato by Marc Staves, Adirondack Public Observatory



- The Solar Day

| Sél_ar‘ Day: 361° 'r"o‘r-a’ri.'on» puts
'sun back on-meridian

~ fo sun

) ~1° along orbit

sido dl'sTan-I-.'S.,.'dr 2 ‘ .
he Y To sun

Phato by Marc Staves, Adirondack Public Observatory



~The Sun at Noon

- % Noon = Sun on mer'ldlcm |
¢ Suns posmon varies: The Analemma

Observer's Meridian (due south

6/25/07
5/26/07

7/30/07

4/26/07
| =—8/29/06

3/27/07
9/28/06

2/27/07
10/28/06

1/26/07

12/27/06 11/27/06

s, Adirondack Public Observatory



~The Sun at Noon

- % Noon = Sun on mer'ldlcm |
e Suns posmon varies: the Analemma

Observer's Meridian (due south

s, Adirondack Public Observatory



~ The Analemma
ik Position i True sun at clock noon

@ CIOCk NOOI’\ Observer's Meridian (due south)
§e% 6/25/07
) 12: OO pm ln G . e 9/26/07 . )\uay Sug
| 24 OO OO day . 4/26/07
D Position of Mean Sun 8/29/06
- at nhoon : 3/27/07
B S 9/28/06
(% True Sun's Position
. : LA TR 2/27/07
) varies due to Sun's 10/28/06
‘ speed along pa’rh | 11 225’2/ (7)/706 . 11/27/06
A V“"'ii due to e”'p*'ca' | True sun East| True sun West
- 8 of mean sun of mean sun
‘Y’ varies due to ’rll’red f __ -
pClTh 3 e | s P R A LIV b s b T L TN f .a 2

Phato by Matc Staves, Adirondack Public Observatory



Mean Sun & True Sun

- % Mean sun on meridian defines clock noon
e True_sun_on mer_ldlan de_fm_es solar noon

Observer's Meridian (due south

6/25/07
~130/07 < A — M\zan Suy
4/26/07 T
B True sun RS rue sun
East of . West of
mean sun: o/28/06 MEan sun:
Solar . Solar'
noon Is 10/28/06 NOON IS
late 1/26/07 early
: . 11/27/06 ;
"sun slow REEPIO0 sun fast

s, Adirondack Public Observatory



- Solar Noon Today (9/13/22)

. % Potsdam (44° 40" N, 75° 00 W)
% Standard time of solar noon = 11:55: 51 am
® Daylight time of solar noon = 12:55: 51

% Canton (44° 36' N, 75°. 10 W) _
® Standard time of solar noon = 11:56:31 am
(% Daylight time of solar noon = 12:56: 31

| @ 40 seconds later than Po’rsdam
) Earth turns 1° in 4 minutes
, ey Earth turns 15' m 1 mmu’re
= Earfh turns 10’ in 40 seconds“ -
.= Celestial events in Canton o

40 seconds laTer' than in Po‘rsdam” S



- Solar Noon Today (9/13/22)

- % www.spot-on-sundials.co.uk/calculator.html
Print Your Solar Noon Calendar |

Our latitude and longitude page will help you to find the input data you need for our unique Solar Noon Calculator

The time of solar noon depends on the Equation of Time and on the difference in longitude between your location and the standard meridian of

the time zone you are in. It is slightly different for every day of the year. Our unique Solar Noon Calculator will provide you with a table showing

the exact time of solar noon for your location for each day of the year If you prefer, you can print out the values of the Equation of Time, which 0
gives you the difference between solar time and clock time for each day of the year.

Note that our calculator requires that your latitude and longitude be in decimal format. If your co-ordinates are in Degrees, Minutes, Seconds
please click here.

i Epsom this information is displayed across the top of your calendar, it is
England not included in any calculations
L atitude 5133250 N _ optional - enter your lafitude if you want your latitudefdongitude

co-ordinates to be displayed on your calendar

Longitude 0.26722 W required - Longitude is used in the calculations

Time Zone :_US Eastern Montreal, New York, Columbia, Peru v_: required - select your time zone from the drop-down list

Solar Noon displays the exact fime of sofar noon each day.
Solar Noon ® Equation of Time Equation of Time displays the difference between solar time
and the standard fime where you are.

Type of
Calendar

. Display Calendar
. If your area has daylight saving time in the summer, we recommend that you highlight or draw a box round the relevant time, and write "Add
one hour for daylight saving time" at the foot of the relevant months.

Note: The values given by the Calculator are averages for the full leap year cycle of four years (1,461 days) and change slightly from year to
year. The range of variation for the 1st day of each month is shown below:

Jan - 21secs |May-5secs |Sept-6 secs

Feb-6secs |June -7secs |Oct- 15 secs
Mar -9 secs  |July -9 secs




- Solar Noon Today (9/13/22)

Solar Noon Calendar for Potsdam, NY at 44 67N : 75.0W

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
12:03:32 12:13:32 12:12:13 12:03:44 11:57-06 11:67:57 12:04:01 12:06:23 12:40:03 11:49:35 11:43:31 11:49:06
12:04:00 12:13:39 12:12:01 12:03:27 11:56:59 11:58:07 12:04:12 12:06:19 11:98:38 11:49:16 11:43:30 11:49:29
12:04:28 12:13:46 12:11:48 12:03:09 11:56:53 11:58:17 12:04:23 12:06:14 11:98:18 11:48:57 11:43:30 11:49:53
12:04:55 12:13:52 12:11:35 12:02:52 11:56:48 11:58:28 12:04:34 12:06:08 11:98:58 11:48:38 11:43:30 11:50:17
12:05:22 12:13:57 12:11:22 12:02:35 11:56:43 11:58:38 12:04:45 12:06:02 11:98:38 11:48:20 11:43:32 11:50:42
12:05:48 12:14:01 12:11:04 12:02:18 11:56:38 11:58:49 12:04:55 12:05:55 11:98:18 11:48:02 11:43:34 11:51:07
12:06:14 12:14:05 12:10:53 12:02:01 11:56:34 11:69:01 12:05:04 12:05:48 114757 11:47-44 11:43:38 11:51:33
12:06:39 12:14:07 12 10:38 12:01:45 11:56:31 11:69:12 12:05:13 12:05:40 11:97-37 11:47-27 11:43:42 11:51:59
12:07:04 12:14:09 : 12:01:j§5 -bh: : : -8 | 12:05:32 11:97-16 11:47:11 11:43:47 11:52:26
12:07:29 12:14:10 5 y 11:95-55 11:46:55 11:43:53 11:52:53
12:07:53 12:14:11 0% - %524 0 o 13 Nl . 1188934 11:46:39 | 11:43:59 11:53:21
12:08:16 12:14:10 12 09:36 12 U[] 42 11: 55 24 12:00:00 12:05:46 -05: 115613 11:46:24 11:44:07 11:53:48

ey PE=RE=Ed i ey e Cmcerer : 11:55:51 11:46:09 11:44:15 11:54:17
12:09:00 12 14:07 12:09:03 12:00:12 11:56:24 12:00:26 12:06:00 -04: LR 11:45:55 11:44:25 11:54:45
12:09:22 12:14:04 12:08:46 11:59:58 11:56:25 12:00:39 12:06:06 12:04:29 11:55:09 11:45:41 11:44:35 11:55:14

Epsom | this information is displayed across the top of your calendar, it is
England not included in any calculations

Solar Noon Calendar for Canton, NY at 44 6N : 75.167W

Jan Feb Mar Apr MNay Jun Jul Aug Sep Oct Nov Dec
12:04:12 12:14:12 12:12:53 12:04:24 11:57:46 11:58:37 12:04:41 12:07:03 12:00:43 11:50:15 11:44:11 11:49:46
12:04:40 12:14:19 12:12:41 12:04:07 11:57:39 11:58:47 12:04:52 12:06:59 12:00-18 11:49:56 11:44:10 11:50:09
12:05:08 12:14:26 12:12:28 12:03:49 11:57:33 11:58:57 12:05:03 12:06:54 11:58:58 11:49:37 11:44:10 11:50:33
12:05:35 12:14:32 12:12:15 12:03:32 11:57:28 11:59:08 12:05:14 12:06:48 11-5§-38 11:49:18 11:44:10 11:50:57
12:06:02 12:14:37 12:12:02 12:03:15 11:57:23 11:59:18 12:05:25 12:06:42 11-6-18 11:49:00 11:44:12 11:51:22
12:06:28 12:14:41 12:11:44 12:02:58 11:57:18 11:59:29 12:05:35 12:06:35 11-6-58 11:48:42 11:44:14 11:51:47
12:06:54 12:14:45 12:11:33 12:02:41 11:57:14 11:59:41 12:05:44 12:06:28 11:68:37 11:48:24 11:44:18 11:52:13
12:07:19 12:14:47 12:11: 18 12:02:25 11:67:11 11:59:52 12:05:53 12:06:20 11:68:17 11:48:07 11:44:22 11:52:39
12:07:44 12:14:49 e 12:02:08 : g 04 264 12:06:12 11:5§:56 11:47:51 11:44:27 11:53:06
12:08:09 12:14:50 A4 \ y e RPN 11-6f-35 11:47:35 11:44:33 11:53:33
12:08:33 12:14:51 : -l - N B N el 4 11§14 11:47:19 11:44:39 11:54:01
12:08:56 12:14:50 12 1[] 16 12:01:22 11:57-04 12:00:40 12:06:26 12:05:43 o 11:47-04 11:44:47 11:54:28

e il i o e bl ikl oot i - 11:56-31 11:46:49 11:44:55 11:54:57
12:09:40 12:14:47 12:09:43 12:00:52 11:57:04 12:01:06 12:06:40 12:05:21 TT°55. 10 11:46:35 11:45:05 11:55:25
12:10:02 12:14:44 12:09:26 12:00:38 11:57:05 12:01:19 12:06:46 12:05:09 11:55:49 11:46:21 11:45:15 11:55:54

(T=] H==N Bl L=l D50 PN D0 18 )

wiles|=i|o|en || lm =

Apr - 14 secs Aug - 2 secs Dec - 17 secs




Domg ’rhe Ma’rh

- % Mean Sun .
%) Projection of sun onto Celes’rlal EquaTor
D moves 360° in one-year (365.242191 days)

360°

v - T —0.985647356 °/da
Mean Sun 365.242191 days /day

i\( Tr'ue Sun SR | Y True Sun on Eclipticeg

@ speed varies. due to

) Suns changmg Declination
) EIIlpTlcal or'b|T

Mean Sun on
. Celestial Equator




The Calendar

P Solar Calendars (Tropical Year = 365. 2421897d)
: - ® A’r’remp‘r to keep da’res aligned with seasons

t Council
- ®eg VR Equmox near March 21 {Qr;ejggg' e

#* Julian Calendar

(® Instituted by Julius Caesar in 46 BCE
) Rounded Troplcal Year t0 365.25d
). Added one day every 4 years (5= O 23 day/year)

V> Added too much timel . (10.153 days in 1300 years)
V2 365.25 - 365.2421897 = 0. OO781 extra days/year
Y After 1300 years, Vernal Equinox occurred on March 31l

1 Messed up date of Easter!l - | 8

m) EasTer = first Sunday after first full moon nf‘rer ‘Y’



The Calendar

* Gregormn Calendar (Year = 365. 2421897d)

@ Instituted by Pope Gregory XITI, 1582

) Dropped 10 days |
Y’ Thursday, Oct. 4 1582 followed by Friday Oc‘r 15
Y British Emplre & American Colonies:
Wed. Sep. 2, 1752 followed by Thu. Sep. 14



/

The Calendar
Closel

* Gr'egoman Calendar (Year = 365. 2421897d)

@ Instituted by Pope Gregory XITI, 1582 N\

) Dr'opped 10 days |
Y’ Thursday, Oct. 4 1582 followed by Friday Oc‘r 15 \

Y British Emplr'e & American Colonies:
Wed. Sep. 2, 1752 followed by Thu. Sep. 14

) Cen‘rur'y Years not divisible by 400 not leap year's
- Y lLeap years IyANEUONEE= 0. 24219) — LA
" Y 365.2425 - 365.24219 = 0. 00031 extra days/year' ,
Y 1600.= leap year for everyone o SRR b )
Y? 1700 = leap year only for those on Jullan Calendar (Brits)
1y British Empire had fo. drop 11 days, not 10I
m) Geor'ge Washington ‘s Birthday
.' ~ Julieyy Fze Ll
B Cragorelg Feb. 22, 1731




Cross Quar’rer Days

e Days way beTween solstices & equinoxes

iﬁf 1st days of seasons on some calenders (Cel’r)
- (% Beltane ~May 1
D % way from Vernal Equmox ’ro Summer Solstice
® Lughnasa ~ August 2
D % way from Summer Solstice to Au’rumnal Equmox

® All Hallows (Samhain) ~November 1
i way from Au’rumnal Equmox to Winter Sols’ruce

| @ Candlemas (Imbolc) ~ February 2
D 7 way from Winter SO|STIC€ to Vernal Equinox

* - If-Candlemas Day be fair and bri ght, I.f Candlemas Day be damp & black, g
- Winter will have another: flight Lt will carry cold winter away on its back.



Posmon of Sunr'lse & Sunse’r

. Yo Azlmu‘rh of msmg depends on 6
| e sino
WAL =COS]

A =cos (200

# Sunrise appears to move along hor'lzon
‘% original calendar!
| eg S‘ronehenge Machu Plchu Woodhenge (I|||n0|s)

j degrees

7Y

s Phato by Marc Staves, Adirondack Public Observator



12/9/9 3:40 pm EST
40 minutes before
sunset

e ( P ﬂ-—a""" : r‘*""‘_“ Mﬁ o

¥ LA A

. 5 ., . A ..h o Y
‘\p 5 ‘ ¥ - ‘H- I_'..T

i . | ¥ ":_ i- br ..-l_,:-_l o B

. 4":;'-:. . g % § e -ﬂ &




- Precession
o Ear‘rh S axns wobbles over 26 OOO years

RA and Dec grid wobbles with pole,
ecliptic does not wobble so solstices
- &equinoxes change posu’rlon

©1996 2001 Scott R. Anderson
http://www.opencourse.info/astronomy/introduction/Q03.motion.. earth/
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View from CanTon N\/\m 11:30 am on 9/18/19
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B \When the moon is in the Seventh House
And Jupiter aligns with Mars

SEPTENMN [hen peace will guide the planets

8 22 And love will steer the stars

" o

This is the dawning of the Age of Aquarius
—Reerer Aquarius! Aquarius!
Harmony and understanding
__ Sympathy and trust abaunding

B No more falsehoods or derisions
W Golden living dreams of visions
Mystic crystal revelation

And the mind’s true liberation

3 Aquarius! Aquarius!

“Age S i1 | v . .. __f:'&:i_’_i‘fﬁ%m; :V
AgeOf AqUGr'|usll | Ty y ] "i_____:!_.__:r - 5, Aﬂizoo

CETUS. | Aquamus N







	SOAR: The Sky in Motion
	The Tilted Teacup Ride
	The Tilted Teacup Ride
	Celestial Coordinates
	Tilted Sky
	Horizon Coordinate System
	View of Observers
	Sunrise, Sunset …
	Clock Time = Position of Sol
	Solar Time vs. Clock Time
	Solar Time vs. Clock Time
	Celestial Navigation
	Star Transit Time
	Clicker Question
	Models of Earth
	Earth’s Orbit
	Earth’s Orbit
	Earth’s Orbit
	The Home World
	Seasons
	Seasons
	Seasons
	Slide Number 23
	Seasons
	Seasons
	Sun in the sky
	The Ecliptic (path of the sun)
	Sun’s path on a winter day
	Sun’s path on a winter day
	Sun’s path on a fall/spring day
	Sun’s path on a summer day
	Sun’s path on a summer day
	Clicker Question
	Sun in the sky
	Stars in the sky
	Time
	The Sidereal Day
	The Sidereal Day
	The Sidereal Day
	The Sidereal Day
	The Solar Day
	The Sun at Noon
	The Sun at Noon
	The Analemma
	Mean Sun & True Sun
	Solar Noon Today (9/13/22)
	Solar Noon Today (9/13/22)
	Solar Noon Today (9/13/22)
	Doing the Math
	The Calendar
	The Calendar
	The Calendar
	Cross Quarter Days
	Position of Sunrise & Sunset
	Position of Sunset
	Precession
	Raymo’s 365 Starry Nights
	Raymo’s 365 Starry Nights
	Raymo’s 365 Starry Nights
	Raymo’s 365 Starry Nights
	Raymo’s 365 Starry Nights
	Slide Number 62

