PHY 133:  Introduction to Astronomy

Spring 2006
THE SCALE OF THINGS – stuff that’s not in the text:
Astronomers face unique challenges in their science.  Every time we see the universe in a new light, or see a new object, we have to try to figure out what the heck it is, how it behaves, and how it fits into the overall grand scheme of things.  Sometimes astronomers are right; sometimes they’re wrong.  But the picture hasn’t gotten any less interesting, and there is no shortage of unanswered questions. 

So how’s it all laid out???  Get an idea of the scale of things, 


If Earth is baseball, how big is Moon?   (large marble – about ¼ size of earth)


WHERE is Moon? (about 8 feet away)


How big would Sun be?   (about 30 feet across)


WHERE would Sun be?  (about 1/2 to 1 mile away)

         
Where would the outermost planet, PLUTO, be?  (about 20-40 miles away – Woodlands!)


And this is the CLOSE stuff!!


Let’s shrink the scale somewhat…  Make the SUN baseball.  Where would the next nearest SUN (or star) be?  (about 1500 miles away – in San Francisco).  Entire solar system fits within a mile radius of baseball.


So here’s the basic picture…. If you shrink the solar system (sun and planets) to the scale where the sun is a baseball, the ENTIRE solar system will span less than a mile.  The next nearest area that is so crowded with stuff will be 1500 miles away!  And there’s virtually nothing in between except for random molecules and atoms and occasional rocks or snowballs!

   
The UNIVERSE IS HUGE!!  AND EMPTY!!!!   AND AMAZING!!  And in motion and constantly changing on timescales that we just can’t fathom.  If this doesn’t give you a finer appreciation for infinity and eternity, nothing can.


Consider the fact that our Milky Way Galaxy is a collection of 200 to 400 billion stars all spread out essentially like the here-San Francisco scale, spanning 100,000 light years from one side to the other. 

THE REAL NUMBERS:   (don’t bother memorizing this stuff!  I’ll give you numbers like this on the tests.  What you DO need to know is:  What is an AU?  What is a light year?



DISTANCES –




Earth – Moon = 384,000 km

Earth - Sun = 150,000,000 km = 1 Astronomical Unit (AU)




Sun – Pluto = 6,000,000,000 km = 40 AU




Sun – Proxima Centauri (next nearest star)= 40,000,000,000,000 km (or so)





= 4.3 light years!!  

One light year is HOW FAR LIGHT TRAVELS IN A YEAR (a light year is a distance, not a time), given that its speed is 300,000 km/s (186,000 mi/sec).  1 ly = about 10,000,000,000,000 km or about 6,000,000,000,000 miles.



SIZES –




Earth = 12,756 km across




Moon = 3,476 km across




Sun = 1,400,000 km across (about 100 x earth)




Solar System = 12,000,000,000 km across (about 80 AU)




Milky Way Galaxy = 100,000 light years across 

SOME EXTRA INFO ABOUT ANCIENT ASTRONOMERS AND TIME KEEPING
DAY NAMES – in English, Sun and Moon are evident in Sunday, Monday.  Saturn is found easily in SATURDAY.  Then it gets weird because we get to all the Germanic gods.  But if you look at Spanish, for instance, Tuesday is Martes – from MARS; Wednesday is Miercoles – from MERCURY; Thursday is Jueves – From JOVE, which is just another name for JUPITER; Friday is Viernes – from VENUS.  

WE HAVE SEVEN DAYS IN A WEEK  BECAUSE THERE ARE SEVEN OBJECTS THAT YOU CAN SEE WITHOUT A TELESCOPE THAT APPEAR TO TRAVEL THROUGH THE SIGNS OF THE ZODIAC!  

What the heck is the zodiac?  SEE BOOK.

Other everyday astronomy things – the DAY is measured astronomically (sunrise to sunrise)



MONTH – full cycle of lunar phases



YEAR – sun appears to go through full cycle of constellations (zodiac)


Less obvious unit – HOUR (related to motion of Moon – how long moon takes to traverse its own diameter)


WEEK, MINUTE & SECOND are simply subdivisions.  Week at least somewhat astronomical in nature – from new to 1st quarter, or from 1st quarter to full or from full to 3rd quarter moon.


(interesting aside – the fact that a circle has 360 degrees is related to the fact that the Babylonians thought there were 360 days in a year, and so each day represented another step in the sun’s motion through the stars.  After 360 days, it had made it nearly full circle)

You see, the SUN and the STARS both rise and set (except for a set of ‘circumpolar’ stars which just appear to do rings around a fixed spot in the sky), but they do so at slightly different rates.  Stars rise about 4 minutes earlier each night, and so over the course of the year, it looks like the Sun is traversing the stars.  Sirius (the Dog Star) is rising at almost the same time that the Sun rises RIGHT NOW (August).  Since it’s so bright, the ancients used to think that its light was ‘helping’ the sun make it so damned hot.  Thus – the DOG days of summer…not because dogs are melting, but because the Dog star is making it hot (not really the case.)  
Lunar cycles made decent calendars, too (Hebrew calendar, for example) but because the lunar cycle doesn’t divide evenly into the solar year (29.5 days in lunar phase cycle, versus 365 days in a solar year) it always needs modifications, extra months thrown in, etc.  

WHY WAS CALENDAR SO IMPORTANT?  Not really for planting and harvesting (with a few exceptions, you could easily tell when it was time to plant, and you harvest when the stuff’s RIPE!).  


COMMERCE – “Hey, Bob, meet me on Tuesday with those goats, and you can have these chickens and some wool.”  “Um…what’s Tuesday?”


RELIGION – mark important events like births, deaths, religious ceremonies.  Definitely need to know when the festival of the Sun god is to be held, or he’ll roast your crops.

ALSO, needed astronomy for NAVIGATION.  Migrant or seafaring people could use stars to travel by.

MOST ANCIENTS DIDN”T REALLY CARE WHY THE UNIVERSE LOOKED THE WAY IT DID.  Simply knew it did what it did, and used that knowledge to create calendars and to navigate.  Explanations of cosmic happenings usually involved deities or mythology. Not much effort wasted in determining the rules of the universe till the Greeks came along. 

