[oPTIcAL INSTRUMENTS |

huoman eye
iris = Q¢Ju§nble

cornea

diaphrogm (2-8 mem)

sclera

Vitreous
homMor-
Jelly-like
fluid

inverted 'mnc\se
oNn re+ina.

fovea - high cone concentration

blind SPO“"—
No rods or cones

lens

rehna contouns Cods- sensitive +o intens,
muscu |latvure

rods and cones variachons (esp. at low
levels of light)

1 : Cones- less sensitive +han
retino containg rods +o m+ensq+y var-
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2 125,000 cells/mm 2 s/ lashons; sense color
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% optic nerve - conduit for image nformeotion 4o brain;
can respond fo light variathens 1n -.;;B—é'a Second

¥ lens is flexible and shape is changed by +ension applied
by atrached muscles
power of lens distance +o object muscle o_c.-l—.vg
20D 0o relaxed
30D near (~20em) active

accommodothion (6f a lens)- +he adyustment of Hhe lens bethween
neor and far obJ€C+S

| note diiferen cel camera eye

% \ens shape +ixed . <> % 'mage distonce fixed
% 1moage distance d; varied ¥ lens shape changed




vision
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near point - +he minimum d, for which an object can be properly
focused on +he retna ; depending en a person's age, +he nor-
moaol Conge 18 f-om 10ecm 4o 1.O m.

far point - +he moximum d, for which an object con be proper-
ly focused on +he retina; the \"\Of‘MOL”?’ ‘good” value weuld be co.

nearsightedness (myopia) - condition

in which o person's far point

IS Not+ ot oo, but nearer; very > - %
distant oObjects cannot be Fo- ARSI AL D
cused on ‘the retina; +Hhis S

due to () oo lens +hot connot be-

Come “Hnin"encugh, or @) a
' lona" eye

¥ correct wiHh o diverging ler‘\s!




farsightedness (hyperopia) - condition
in which a person's far point
Moy be ot 00, but +here nNear
point is farther out Hhan some
: . normo.l|
appropriode value; Hais 1s due near point
+o: (1) the lens Not be.lhs o.ble 4o

assume encugh curvature, o ()
a "short+'eye.

# correct with a converging lens Sha

The far point of a persen with myopia (s
78cm, and his near point is 23 cm. What
power must +he correchive lens have i i+
is +o correct his far poirt 500? How
will +he correcticn chonge his near Poin+?

Assume +he lens will be 3em 1n Hormt of
+he eye.

astigmotism - a vision defect in which o peint source cannot

be focused 4o a peint becavse of +Hhe cornea or +he lens
being nen-sphericoal; vsually corrected by a lens wHh a
chinch-‘\ch\ly medified surface.

moagnifying glass (simple microscope)
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(near point) angular mognificatioN pmy m:= 3

= Bn

x Ae/v, - Mdn o (L da
m = di. da E—: = (a;) dﬂ/d.,' = E;
loteral magni‘p\'ca:h'on
(vse magnitude only)

+hos | mx dn seems +o 1mpl +Hhat m can be
do mode arbitracily lorge & de 1S

moade orbitroarily smalt!
% what!'s wrong with Hhis?

* 1 f image s +o be locoated at near point; di=dn and

d.f
= S 3 x d
d-o d_n--F ... subst +ute ln+o mx _d_g_o 4o ge'-)-
mx |+ %5' where obJec—l— must be Pla.c.ed
ot dg= dnf
() d-n—'F

% f .\mase is +o be located ot di=oc0,+hen

da
£

m =

@ Use a converging lens W/ = 12em
os o mo.aﬁ\‘—pying glass. IF your

near Fonn+ 1S 15cm, +ind the lems's
roximumM angular masmplco:hon_

Find the mag neeation Lor reloxed
eye V\ewiﬂa.




compound Microscope

obJef:\' jost
& outside R, image i
0 Should fall
Just inside

=l

~__ normc“y eye

short focal :
lengt-h ob- IS "right on
Jective lens +op of “eye-
piece
L ) ’,’ 3= > - I° l
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B R~ +he +otal mo.an'\(l{co:i-ion of Hhe combinotion

///// M="M Mg angvular
KIe 2 l;;o—"{\ magxam-PmcoH—(on
of eyepiece

lateral magnification
of objechive lens

M°=ﬁ- and Me= |+9L—"l or a
doo r ¢ ¢ - iMage ot oo
f m‘\u.ge
L p L=zdi at+ néar
£o peon

) [

(e A compound micrescope hos an objective lens w/ o
focol lemgtn of 10mm and an eyepiece w/ a focal lenS-Hq
of 4.0 c. The lenses are fixed ot 20 cm O.Pu.H— N +he bar-

rel. Determine +he approximate +otal Mcxﬁni-Pl'cccHoﬁ for
e microscope.




refrochng +elescopes (refractors)

e
* object at oo (dg=o0)
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7 Gol lean
‘L = refro.cltor
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* Golileo built in 1609 alter
hearing about similar instru-

ment built by H. Lipschey
(Duteh)
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reflecking +elescopes (reflectors)

prime focus
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mMirror +ube
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Mirror +obe Cc\sSesr*o.m reflector

hybrid +elescope

£ilm plate
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concave +ube

Correchn
plate (“lens”)

Schmidt telescope




Color

( Mixing \\'3\!\'\" ’

additive method |
of color produchon

magenta

addihve primaries

red
green

blue

¥ +riod dots consls-hng of 3 Phosp\nors
(RGB) are used +o preduce color images

TV +ube
c
V| " ~|~~
EJ’ § %" \‘( ‘+iad dot
[+, (]
13183
el S o]
| 9%y
¢ g,I ~-F4 phosphors
\on inside. of electron
color TV +4ube beam
Magerrta subtrachve method
of color production

subtrochve primaries

cyan
maae_n-lu

yel\ow




