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TheScienceofanEclipse
TheMoon'sorbitaround theEarth is tiltedby5° relative to theEarth'sorbitaround theSun.
When theplanesoftheorbitsintersectduringanewMoon (PositionsA&C)asolareclipseis
possible.Theunlikelihoodofthiscoincidenceaccountsfortherarityofsolareclipses.Whenthe
planes intersectduring a fullMoon, a lunar eclipse ispossible.More typically,new and full
MoonsoccurwhentheMoonisaboveorbelowtheplaneoftheEarth'sorbit(PositionsB&C).
The2017eclipsewas"PositionA"eclipsewiththeMoonintersectingEarth'sorbit fromabove.

ThePathofanEclipse
TheMoon takes a few hours to cross the plane of the Earth's orbit.
During this period,much of the sunlit face of the planetmay be in
shadow,butonlyasmallregionsees theentireSuneclipsed (and then
only fora short time).This region is referred toas thepathof totality.
Duringthe2017eclipse,anareanearHopkinsville,KYexperiencedthe
maximumdurationof totalityatalmost3minutes.Those inRichmond,
INsaw90%oftheSunoccludedbytheMoon.Evenso,theremaining
10%oftheSunwas40,000brighterthanafullMoon.

ThePhenomenaofanEclipse
Duringaneclipseseveralextremelyrarephenomenaareobservable.Oneof
theseisthe"360°sunset"illusionvisibleonlyduringthemomentoftotality.
This is shown in the above panoramic photo taken by Earlham student
Georgia Tillotson. Another phenomenon is the "crescent shadow," easily
visibleduringanypartialeclipsebymakingapinholecamera.Asshownto
the right, a pinhole camera can be as simple as the gaps between your
fingers.Othervisiblefeaturesincludethe"diamondring"(below)visibleonly
forafewsecondsbeforeandafterthemomentoftotalityaswellastheSun's
(usuallyinvisible)chromosphereandcorona(orupperatmosphere).

Earlham'sTriptoTotality
Astronomy professor Seth Hopper led a group of
Earlham students, faculty and staff to witness the
totalityof the2017 eclipse inKentucky.Thegroup
leftRichmondbefore5AM,drivingthreevans.They
arrivedinthepathoftotalityaboutonehourbefore
the beginning of the eclipse. The whole eclipse
lastedalmostthreehourswiththemomentoftotality
lasting under three minutes. During the totality,
insects sang their night songs while farm animals
traveledbacktotheirbarnsforaveryshortnight.

PhotographinganEclipse
CapturingtheSunpresentsauniquechallengetophotographers.OurneareststarissobrightintheskythatitcaneasilydamagetheCCDofadigitalcamera.
Therefore,asolarfilterisnecessarywhenevertakingphotosoftheSun.Additionally,itisonlyabouthalfadegreeacross(narrowerthanafingerheldatarm's
length),sooneneedsalargelensoratelescopeinordertoseeanydetail.Theimagesshownhereareatimesequence takenfromleft(beginning)toright
(end).TheMoon'sshadowappearsfromthetopright,indicatingthatthiseclipsewasa"PositionA"eclipse(seethediagramaboveandtotheleft).

TheDestination
Thewhimsical nature ofweathermakes firm, pre-
plannedeclipsetripsill-advised.Therefore,weonly
decided to travel to Kentucky after checking the
weather themorningof theeclipse. In theend,we
werewelcomed to the verysmall townofFruitHill
byLindaandGlenn Farmer(whogaveustheabove
illustration).TheFarmersprovided uswithgenerous
hospitalityandabeautifullocaletowitnessthisrare
celestialphenomenon.

TheabovephotomontageiscomposedofimagescapturedbyGeorgiaTillotson.Sheusedablackpolymerfilter,givingtheSunitsorangelook.Onlyforthe
threecenterimagesdidTillotsonremovethefiltertocapturethe"diamondring"andtheSun'smagnificentcorona.

Beloware fourhigher-resolution images takenusingacamera lentbyEarlhamphotographyprofessorWaltBistline.The first twophotographs were taken
usingBaadersolarfilmasafilter,accountingforthealmost-whitecoloroftheSun'sphotosphere(surface).Acarefulexaminationofthephotospherereveals
sunspots.Thepinkaroundthediskintheright-mostimageistheSun'schromosphere,which(alongwiththecorona)isonlyvisibleduringatotaleclipse.


