IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

eSSy gUad)
All) dda yall

S9Y) B _palaall \7

Department of Op!? T
L el

niques

The Interacti Light with Matter

Dr. Dhay ali sabur

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



rrrrrrrrrrrrrrrrrFrFrFrFrFrFrFrFrFrFrFFrFFFFrFrTFrFrFrFrFrFrFrrrrrrF¥FYFFFFFFFFFFrFrFrFrFrFrFrFrFrFrrFrFFFrrrFFrFrFrFFrFFrFFrFFrFFrFFrFFrFFrFFrFFFFFFSNSECYF

The Interaction of Light with Matter

The interaction of light with matter is what makes life interesting. Light causes -

matter to vibrate. Matter in turn emits light, which interferes with the original light.

Light interacts with matter in five ways:

Reflection
Refraction
Emission
Absorption
Transmission

Ok wWwhE

The interaction between light and matter determines the appeakangé”ofwverything

around us: P
- A

iﬂjre (1): Interaction of light with matter
Reflection: Boun back of light at an interface between two media.
The laws of reflection are:

a. The angle of incidence= the angle of reflected.
b. The incident ray; the normal and the reflected ray lie in one plane.

Refraction: The change in direction of light when it passes from one transparent mediuﬁn

into another of different optical density.

. [l €] [l €] [1,44 SI]
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The laws of refraction are:

a. The angle of incidence and the angle of refraction related by snells law:
Ny SiN 1= N, Sine;
b. The incident and refracted ray are on opposite sides of the normal and all
the three in the same plane.

Mirror: - A smooth and well —polished surface that reflects regularly most of the
light falling on it.

Types of mirrors
4 Plane mirror: - It’s a plane sheet of glass whose one side is Silyered'an er side is

polished. |
The properties of images formed by a plane mirror:-
e Same size as an object. “

e Same distance behind the mirror.
e Laterally inverted.
e Virtual in nature.

4 Spherical mirror: - It’s a part of holl ere whose one side is silvered and the

other is polished.
Types of spherical mlraor@re;

. B
# Concave mirror

% Convex
Light comes i
fromthis side ;'::: ::i :n:i:e
Hard surface
Focal len
Focal length 4—9t

Principal - Center of Focus Principal

nincipa Focus Center of curvature  (F) axis

il F)  curvature (OF

[2F)
Reflective Refl ective

surface

Convex mirror

.. s

surface

Concave mirror

Figure (2): Types of spherical mirrors
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The lenses

A lens is a transparent refracting medium bounded by two surfaces that form a part

of a sphere (spherical lens) or a cylindrical (cylindrical lens).

Lenses are usually made of glass or plastic and are used to refract light rays in a

desired direction.

Positive
meniscus

Plano-
convex

Biconvex

Figure

Table (1): Comparison between (conve

N egz‘ve

meniscus

Biconcave

of lenses

concave) lens

Convex le

Concave lens (-)

Converging

Diverging

Biconvex; plano- cavo-convex

Biconcave; plano-concave and convexo-
concave

Thick in the center

Thin in the center

An object held close to the lens appear
magnified

An object seen through it appears minified

It used for correction of hypermetropia as
example

It used for correction of myopia

.. s
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Spherocylindrical Lenses
The lenses and mirrors discussed thus far have been radially symmetric about an -
optical axis, so a flat diagram has sufficed. Now, however, we need to think in 3
dimensions in order to discuss the lenses used to correct regular astigmatism of the eye. :
A cylinder has no curvature in one direction and has spherical curvature in the
meridian perpendicular to that direction. A spherocylindricallens has the shape of a torus.
That is, its shape is similar to that of the outer surface of a bicycle tire or barrel, with a

greater and a lesser circular curvature meeting at right angles where the ti e barrel

lying on its side) touches the ground-at the point where we woul cal center

of a spherocylindrical spectacle lens, figure (4). P
Atarus has 2 diffarent radiuses of curvature at any point on its surfaca.
_/&e»wnor radius

Major radius

It we “slice off" a gection of either of these toruses we will oblain a
spherocylindric fens. Tha nontoric surface may be flat, ot it may have

positive or negative spherical power.

~Minor radius

\
\s

Major radius

Figure (4): Toric surfaces

[l 5] [l 5] [l 5]
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Refractive errors Second edition

To convert a prescription from positive cylinder form to negative cylinder form (or
conversely), consider the following points:

* The new sphere is the algebraic sum of the old sphere and cylinder.

 The new cylinder has the same value as the old cylinder but with opposite sign.

* The axis needs to be changed by 90°.

Prisms ) :
Prism power is defined by the amount of deviation produced as a light ray -

traverses the prism. The deviation is measured as the number of centimeters of deflection
measured at a distance of 100 cm from the prism (Fig 1-5) and expressed in prism -
diopters (A) .

; cm = prism
| l diopters (A)

Figure (5) Definition of pgsm diopterSFhe power of the prism, when held in this particular
centimeters of deflection of a ray, measured 100 cm
he prism and expressed in prism diopters.

change by I 0
* Glass prisms are calibrated to be held in the Prentice position, that is, with one of the
faces of the prism perpendicular to the light rays. A glass prism, then, is correctly held
with the back face parallel to the plane of the iris-the direction the eye is turned. Ail of
the refraction occurs at the opposite face and is greater than the minimum deviation for
that prism. This is the manner in which prism in spectacle lenses of any material is

measured on a lensmeter, with the back surface of the spectacle lens flat against the nose

. [l €] [l €] [LAJ SI]
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cone of the lensmeter. If the rear surface of a 40~ glass prism is
erroneously held in the frontal plane of the subject's face, only 32~ of
effect will be achieved.

Plastic prisms and prism bars, on the other hand, are calibrated
according to the angle of minimum deviation. To approximate this
angle clinically, these prisms are held with the rear surface in the

frontal plane of the subject's face.

The path of a pencil of rays passing through a
toward the base of the prism to form a real image, w js shifted
in the direction of the base of the prism. Ifyou ism in front
of your vision chart projector with tm‘a
| be shifted in the
direction you are pointing the®gaseef the prism-that is, to the right
(Fig I-6).

side of the room, the letters on the scr

Figure (6)R€ajgmages are displaced by the prism toward the base of
the prism .

On the other hand, if I am looking at a letter on the chart, a real
object, and you interpose in front of my eye the same prism
with its apex pointed toward the left side of the room, the prism
will create a virtual image, which is displaced with respect to
the original object, toward the apex of the prism. My eye sees
those diverging rays as coming from an optically real object,

which my eye brings to focus as a real image on my retina.

flums 51 flums 51 flums 51
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Light

Figure (7): The prism forms a virtual image of a real objegt, and
virtua | image is displaced,compared with the original object. a eP
apex of the prism .

|
|

[l ] [las ] [l ]
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