Ponder the Portage County Sky June 2012
1 Sunrise 5:16 a.m.; sunset 08:36 p.m.

3 Moon at perigee (close) 222,752 miles from us

4 Full Moon 6:12 a.m.

5 Venus transits the Sun, final time this century
5 Venus at inferior conjunction 8 p.m.
11 Last quarter Moon at 5:41 a.m.
15 Moon at apogee (far) 252,144 miles from us

19 New Moon at 10:02 a.m.
20 Summer solstice 6:09 p.m.

20 Sunrise 05:13 a.m., sunset 08:46 p.m.
21 Crescent moon below Mercury at dusk

26 First quarter Moon 10:30 p.m.
30  Mercury at greatest eastern 

30 Sunrise 05:17 a.m.; sunset 08:47 p.m.

When to View the Transit
Venus’s silhouette enters the disks of the sun at 5:04:27 p.m. and is entirely in the sun at 5:22:03 p.m. for Portage County.  The show will be over at Portage County sunset, when the transit is over half completed.  We will be on the corner of Taft and Birch, S.W. of Plover, recording the transit if you wish to join us.  I may put you to work. 
WHERE ARE THE PLANETS IN JUNE?
Mercury is most noticeable at the end of June just North of due West at sunset in Cancer.  Venus is of course crossing in front of the Sun on the 5th but by the end of the June Venus joins Jupiter by in Taurus, just North of due East just at dawn.   Saturn is just above Spica (so follow the curve of the handle of the Big Dipper and arc to the bright star, Arcturus, and speed onto the star Spica (in Virgo) with non-twinkling Saturn above it.  Mars has Leo the Lion walking on top of it.  Just take the pointer stars at the front of the bowl of the Big Dipper and follow them south to Mars.
NORTHERN SUMMER BEGINS

The solstice means many things besides the official beginning of the northern hemisphere summer.  Astronomically, solstice means the Sun is at its greatest northern declination (+23.433 N Declination); thus closest to the North Star Polaris; thus our longest amount of daylight in the northern hemisphere.  I think it is cool that Portage County has a longer amount of daylight than Texas, Florida, and Hawaii on this day.  In fact Portage County has 15 ½ hours of sunlight on June 20th.  Compare that to Austin, TX where the sun rises at 6:30 a.m. and sets at 8:36 p.m. (14.1 hours of sunlight); Key West, Fl where sunrise is 6:39 a.m. and sunset 8:19 p.m. (13.66 hours of sunlight) and Honolulu, Hi where sunrise is 5:50 a.m. and sunset 7:16 p.m. (13.23 hours of sunlight).  However, locations north of Portage County even have longer daylight. Like, Barrow, Alaska where the Sun will not even set and rise again until August 1st.
STATES OF MATTER

You probably learned from your teachers that there exists three states of matter (solid, liquid, gas).  Some teachers may have even added plasma (example: lightning) making four states of matter.  However, just like everyone thought infinity was infinity until Cantor proved there are actually an infinite number of infinities; there are actually many more states of matter.  A list bringing it up to twenty would include Bose-Einstein Condensate, Fermionic Condensate, superconductors, superfluids, Rydberg molecules, Quark-gluon Plasma, Degenerate matter, Supersolids, String-Net liquid, Superglass, Liquid crystalline states, Amorphous solids, Neutronium, Stongly Symmetrical Matter, Weakly Symmetrical Matter, and Strange Matter.  But just like there are an infinite number of real numbers between 1 and 2 and another infinite number between 2 and 3, there are actually an infinite number of states (phases) of matter between any two of the above twenty.

THE INDEX OF REFRACTION
The refractive index (or index of refraction) n of a optical substance (like air, water, glass, diamond) is a number that describes how radiation (radio, light, x-rays, etc.) propagates through that medium.  Just like all fingerprints differ; no two substances have exactly the same index of refraction.  A simple way to estimate n of water ( which is 1.333) is to place a quarter in a glass full of water and look through the water at the quarter from above and it will look closer.  Next, mark where the quarter appears to be located, and measure from that mark to the water level. Now divide the real water depth by that smaller apparent depth and you’ll get the index of refraction of water.  Light bends as it enters a new medium (Snell’s Law) and light slows as it enters a more optically dense medium (velocity in new medium = 3X108 m/s divided by n).  The concept of the index of refraction is needed to explain everything from mirages, rainbows (dispersion), to why diamonds sparkle, and fiber optics.  GNATS
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