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HYPEROPIA(FARSIGHTEDNESS)

Hyperopia(Farsightedness).Hyperopia,whichisalsoknownas

“farsightedness,”isusuallyduetoeitheraneyeballthatistoo

shortor,occasionally,alenssystem thatistooweak.Inthis

condition,asseeninthemiddlepanelofparallellightraysarenot

bentsufficientlybytherelaxedlenssystem tocometofocusby

thetimetheyreachtheretina.

 Toovercomethisabnormality,theciliarymusclemust

contracttoincreasethestrengthofthelens.Byusingthe

mechanism ofaccommodation,afarsightedpersonis

capableoffocusingdistantobjectsontheretina.

Ifthepersonhasusedonlyasmallamountofstrengthinthe

ciliarymuscletoaccommodateforthedistantobjects,he

orshestillhasmuchaccommodativepowerleft,andobjects

closerandclosertotheeyecanalsobefocusedsharplyuntil

theciliarymusclehascontractedtoitslimit.Inoldage,when

thelensbecomes“presbyopic,”afarsightedpersonisoften

unabletoaccommodatethelenssufficientlytofocuseven

distantobjects,muchlessnearobjects.

MYOPIA(NEARSIGHTEDNESS)

Myopia(Nearsightedness).Inmyopia,or“nearsightedness,”when



theciliarymuscleiscompletelyrelaxed,thelightrayscoming

from distantobjectsarefocusedinfrontoftheretina.

Thisisadefectofvisioninwhichfarobjectsappearblurred

butnearobjectsareseenclearly.Theimageisfocusedin

frontoftheretinaratherthanonitusuallybecausethe

eyeballistoolongortherefractivepoweroftheeye'slens

toostrong.

Thisisusuallyduetotoolonganeyeball,butitcanresult

from toomuchrefractivepowerinthelenssystem oftheeye.

Nomechanism existsbywhichtheeyecandecreasethe

strengthofitslenstolessthanthatwhichexistswhenthe

ciliarymuscleiscompletelyrelaxed.

Amyopicpersonhasnomechanism bywhichtofocus

distantobjectssharplyontheretina.However,asanobject

movesnearertotheperson’seye,itfinallygetscloseenough

thatitsimagecanbefocused.Then,whentheobjectcomes

stillclosertotheeye,thepersoncanusethemechanism of

accommodationtokeeptheimagefocusedclearly.

Amyopicpersonhasadefinitelimiting“farpoint”forclear

vision.

CORRECTIONOFMYOPIAANDHYPEROPIA

CorrectionofMyopiaandHyperopiabyUseofLenses.Itwill

berecalledthatlightrayspassingthroughaconcavelens

diverge.Iftherefractivesurfacesoftheeyehavetoomuch

refractivepower,asinmyopia,thisexcessiverefractivpower



canbeneutralizedbyplacinginfrontoftheeyeaconcave

sphericallens,whichwilldivergerays.

Conversely,inapersonwhohashyperopia—thatis,someone

whohastooweakalenssystem—theabnormalvisioncan

becorrectedbyaddingrefractivepowerusingaconvexlens

infrontoftheeye,Oneusuallydeterminesthestrengthof

theconcaveorconvexlensneededforclearvisionby“trial

anderror”—thatis,bytryingfirstastronglensandthena

strongerorweakerlensuntiltheonethatgivesthebest

visualacuityisfound.

FormationofanImagebyaConvexLens

Aconvexlenswithtwopointsourcesoflighttotheleft.Because

lightrayspassthroughthecenterofaconvexlenswithoutbeing

refractedineitherdirection,thelightraysfrom eachpointsource

oflightareshowntocometoapointfocusontheoppositeside

ofthelensdirectlyinlinewiththepointsourceandthecenterof

thelens



Anyobjectinfrontofthelensis,inreality,amosaicofpoint

sourcesoflight.Someofthesepointsareverybrightsomeare

veryweak,andtheyvaryincolor.


