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Can you see the rays?

Does this photo show 

us a limb or terminator 

line?







Some people believe that tidal pools, with their combination of shallow, still water, 

plenty of sunlight, and regular influx of fresh materials, plus evaporation to concentrate 

the brew, might have provided the environment in which some of the first forms of life 

on Earth might have developed. 







Without this tilt, the rays from the Sun would always strike the Earth's 

surface at a fixed angle every day of the year. At the Earth's equator, 

the Sun's rays would always be perpendicular to the ground all year 

long. At a latitude of 45 degrees, they would strike the ground at 45 

degrees every day, and at the North and South Poles, the Sun would 

never make it above the horizon. There would be a belt around the 

equator where it always felt like summer. At mid-latitudes it would 

always feel like spring or autumn, and in the extreme latitudes we 

would have winter all year around. 



• Tides caused by pull of Moon’s gravity on Earth

• High tide –

– Side facing Moon and side away from Moon

– Every 12 hours, 25 ½ minutes

• Low tide –

– On sides of Earth



· Earth + Moon = single system rotating about a common CM. 

(T=27.3 days)
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High Tides

North Pole



For example, particularly large tides are experienced in the 

Earth's oceans when the Sun and the Moon are lined up with the 

Earth at new and full phases of the Moon. These are called 

spring tides (the name is not associated with the season of Spring). 

The amount of enhancement in Earth's tides is about the same 

whether the Sun and Moon are lined up on opposite sides of the 

Earth (full Lunar phase) or on the same side (new Lunar phase).
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Conversely, when the Moon is at first quarter or last quarter 

phase (meaning that it is located at right angles to the Earth-

Sun line), the Sun and Moon interfere with each other in 

producing tidal bulges and tides are generally weaker; these 

are called neap tides.

SunEarth

First Quarter

Last Quarter

Earth-Moon-Sun positions and the monthly tidal cycle











FULL

QUARTER

CRESCENT

GIBBOUS



• Moon moves into 

Earth’s shadow – this 

shadow darkens the 

Moon

– Umbra

– Penumbra

• About 2-3 per year

• Last up to 4 hours



Solar Eclipses

• Moon moves between 

Earth and Sun

• Moon casts a shadow 

on part of the Earth

• Total eclipses rare –

only once every 360 

years from one 

location!
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زماوی کً طول می کشد تا ماي، وسبت بً ستاري ٌای ثابت، بً مکان اولیً خود  

بازي زماوی بیه دو وضعیت  . روز است و آن را ماي وجومی می وامىد 27.3برگردد 

چرا و  . ماي قمری از ماي وجومی طولاویتر است. یکسان ماي را ماي قمری می وامىد

چقدر؟

Sidereal Month     ماه نجومی

27.3 days 29.5 days

Synodic )lunar( Month  ماه قمری

    



In one sidereal month, the Earth travels about 

(0.985 degrees per day) x (27.3 days) = 26.9 degrees 

along its orbit around the Sun. 

The Moon moves at a speed of about 13.2 degrees per 

day. So to get back to the same relative Sun-Earth-Moon 

position, the Moon has to travel an additional 

26.9/13.2 = 2.04 days. 

This means that from one lunar phase to the next one a 

month later, the time interval is 27.3 + 2.04 = 29.3 days. 

This accounts for nearly all of the synodic month. The rest is 

taken up by slight differences due to the fact that both orbits 

(the Earth around the Sun and the Moon around the Earth) 

are elliptical, not circular. 





• 1950s to 1960s - probes

• Neil Armstrong      First 

man on the Moon – July 

20, 1969  

• Six Apollo missions 

(1969-1972)

– 382 kg (842 lbs) rocks

• 12 Americans have 

walked on the moon
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The earth’s inclination in relation to the sun also effects the tides. The 
sun’s inclination follows a year-long cycle, and is in highest inclination in 
the summer and winter months. During these months the "bulges" in the 
ocean are offset the most from the equator, and it is most likely to 
encounter only one tide cycle per day, or diurnal tides.


