Changing Magnitudes

Magnitudes/Brightness

INFORMATION

Apparent Magnitude



Over two thousand years ago, the Greek astronomer Hipparchus (160-125 B.C.) divided the stars that he could see from his latitude into six classes of brightness.  His idea of six classes 
probably came from the Babylonians whose base number was six.



The formal introduction of six magnitudes has been credited to Ptolemy (100-150 A.D.) who was a Greek/Egyptian astronomer.  He simply advanced the ideas of Hipparchus by placing the twenty brightest stars he could see into magnitude one.  All stars that were just visible were placed into magnitude six, and the other visible stars were arbitrarily placed between magnitudes one and six according to their apparent brightness.



Apparent Magnitude refers to the apparent brightness of one star relative to another as seen with the unaided eye.  Keep in mind this refers to the apparent brightness, not the actual brightness of a star.  Today, Ptolemy’s original division of six magnitudes has been retained but the placement of stars into the different magnitudes has been greatly refined and the difference between magnitudes has been precisely defined.



Each step in the magnitude scale is about 2.5 times different 
than the next step.  As an example:  Magnitude #1 is 2.5 times brighter than magnitude #2; magnitude #2 is 2.5 times brighter than magnitude #3, etc.  Thus, a star of magnitude #1 is 6.3 times (2.5 x 2.5) as bright as a star of magnitude #3 and about 16 times (2.5 x 2.5 x 2.5) as bright as a star of magnitude #4.  See Table of Magnitude/Ratio of Brightness.


On a clear night with no moon or city lights, the unaided eye may detect nearly 3,000 stars as faint as magnitude +6.5.  To keep things simple we’ll say the limiting magnitude is +6.  Binoculars help us to see “down” to magnitude +10.  A six-inch telescope sees down to +13, a 200-inch telescope to +20; and a 200-inch telescope with a photographic plate +23.5.  The Hubble Space Telescope can see down to +29, which is about 1 billionth what the human eye can see.



Modern technology has refined the magnitude scale so that some stars are now deemed brighter than first magnitude
. To provide a classification for these stars, the zero and negative magnitudes were added.  Hence, there are four stars brighter than zero magnitude:  Sirius (-1.5); Canopus (-1.5); Rigel Kentaurus (-.27), and Arcturus (-.03).  The negative magnitudes extend even further to accommodate bright objects like the Sun (-27) and the Full Moon (-13).

INFORMATION
Table of Magnitude/Ratio of Brightness
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INTERPRETATIONS



1.
Of the following magnitudes, which represents the faintest star?




A)  +1      B) +3       C) +2       D) +6       E) +4




ANS:  D



2.
Of the following magnitudes, which represents the brightest star?




A) +1       B) +3       C)  +2       D) +6      E) +4




ANS: A



3.
Star A has a magnitude of +1 and Star B has a magnitude of +4.  How many times brighter is A than B?  ANS:  16x



4.
Star C has a magnitude of +1 and Star D has a magnitude of +5.  How many times brighter is C than D?  ANS:  40x



5.
If two stars differ in magnitude by 1, the ratio of brightness is about
to 1.




ANS:  2.51



6.
How many times brighter is magnitude +1 compared to magnitude +6?




ANS: 100x


7.
Naked eye observations will not allow us to see beyond magnitude




ANS: +6.5  To simplify we’ll use +6



8.
A near perfect night sky has stars at or near
+6, which means we can see




A.  many faint stars, and overall we can see a few thousand stars.




B.  only the bright stars, and overall we can see a few hundred stars.




C.  only the faint stars, and overall we can see a few hundred stars.




D.  only the bright stars, and overall we can see a few thousand stars.




ANS:  A  



9.
Let’s say our limiting sky magnitude is +3.  This means compared to a perfect sky




A.   we can see more bright stars and overall a few thousand stars.




B.   we can see a few thousand faint stars.




C.   we have a sky nearly free of light pollution.




D.   we can see only the brighter stars and very few, if any, faint stars.




ANS:  D



10.
Many years ago your night sky had a magnitude of +6.  If your current sky is magnitude +4 that means




A. your night sky is growing brighter and you see fewer stars.




B. your night sky is growing darker and you see more stars.




ANS:  A



11.
If we can diminish light pollution 




A. the magnitude number of the stars 
will go up and we’ll see more stars




B. the magnitude number of stars will go down and we’ll see fewer stars.




C. the magnitude number of stars will go down and we’ll see more stars.




D. the magnitude number for stars will go up and we’ll see fewer stars.




ANS:  A

How Does Light Pollution Affect Our Ability to See the Night Sky?


Information



In a perfect night sky--that is, no man-made light pollution--one should easily be able to see stars as faint as magnitude +6.  In an area that is interrupted by errant outdoor lighting one may see only the brightest stars like magnitude +1 or +2.  Therefore, if we increase the light pollution we reduce our ability to see stars.  Conversely, as we reduce excessive outdoor lighting practices we start to see more and more of the fainter stars like magnitude +3, +4, +5 and possibly +6.  Remember, each jump in magnitude means a change of 2.5x in brightness.


Interpretations


12.
CALCULATING  AN AVERAGE (MAG. CHART #) FROM YOUR OBSERVATION CHART.  After two weeks (14 days) of observing the night sky you total your Magnitude Chart #s and find they total 22. (Example: C, C, C, +3, C, +4, +3, C, +4, +4, C, C, +4, C)  The nights that were cloudy (marked with a “C”) are not counted; therefore, what is the average magnitude for the nights you were able to observe the night sky?




ANS: +3.66 (round up to +4)




You would divide 22 by 6, which is the number of nights you were able to view the night sky.  So, 22 divided by 6 = 3.66.  Round this up to the next whole number, which is +4.



13.
If the magnitude chart number of your night sky is +4, how many magnitudes have you lost compared to the near perfect sky of +6.




ANS:  2 Magnitudes



14.
If the magnitude chart number of your night sky is +4 how many times brighter is your sky compared to the perfect sky of +6.




ANS:  6x brighter 



15.
If the magnitude chart number of your night sky is +4, are you seeing more stars or fewer stars compared to a night sky that is +6?




ANS: Fewer



16.
Comparing a night sky of magnitude +4 with a near perfect sky of magnitude +6…what’s causing our night sky to grow brighter?




ANS:  Errant man-made light 



17.
If we can reduce light pollution, our magnitude chart # for the night sky should




A. go up, allowing us to see more stars.




B. go down, allowing us to see fewer stars.




C. go up, allowing us to see fewer stars.




D. go down, allowing us to see more stars.




ANS:  A

Interpretation:

Orion Observation Magnitude Chart 



18.
Mag Chart #1 means your sky is very…




A.   bright because of excessive light pollution, which means you can only see the very brightest stars




B.
dark with no light pollution and you can see a few thousand stars, the near perfect sky.




ANS:  A



19.
Mag Chart #6 means your sky is very…




A.
bright because of excessive light pollution, which means you can only see the very brightest stars




B.
dark with no light pollution and you can see a few thousand stars, the near perfect sky




ANS:  B



20.
As we go down from magnitude chart #6




A.
we are experiencing more and more light pollution, and seeing less stars




B.
we are experiencing less and less light pollution, and seeing more stars




ANS:  A

�Classes, or  levels?


�Different up and different down, not necessarily brighter


�Stay with "


�Title is too technical and intimidating


�How about DIFFERENCE, so that difference in magnitude is paralleled with difference in brightness?


�You’re switching for the first time to suggest the sky is a magnitude as opposed to the stars in the sky being of a certain magnitude.  Needs a sentence in the description noting the “sky’s magnitude” is the magnitude of the faintest stars (the limiting magnitude) that can be seen in that sky.  


�I encourage parallelism here.  Either say the mag number for the night sky or the mag number of the stars, but don’t interchange the terms in the same question.  





