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The rays are straight lines
perpendicular to the wave
fronts and pointing in the
direction of the wave motion.
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Incident  Normal  Reflected ny. sin 61 = Nny. sin 62
ray n, = 1,31sin27°
= n, sin 23°
1 1,31sin27° r
e 7 sin23°
! B 1,31 x 0,454 i 0,595
| Refracted 0,391 0,391
'ray =~ 1,52
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Nn;.sinf; = n,.sinf, - sin b, = Z—:sin 0,
0, = sin™?! (E sin 91> = sin™?! ( ! sin 300> = sin~! (0_50>
n; 1,52 1,52

= sin~1(0,329) = 19, 2°
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Becausc n varics with wavelength, the
prism disperses the white light into its
various spcctral components.
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Color | Wavelength | Frequency | Photon energy
violet | 380-450 nm | 668-789 THz | 2.75-3.26 eV

blue | 450-495 nm | 606-668 THz | 2.50-2.75 eV
green | 495-570 nm | 526-606 THz | 2.17-2.50 eV
yellow | 570-590 nm | 508-526 THz | 2.10-2.17 eV
orange | 590-620 nm | 484-508 THz | 2.00-2.10 eV

red 620-750 nm | 400-484 THz | 1.65-2.00 eV

Color | Wavelength (nanometers).

Red Light ~650 nm =

Orange Light ~590 nm =

Yellow Light ~570 nm e . ‘?

Green Light ~510 nm . i

Blue Light ~475 nm 475 510 570 &40

Indigo Light ~445 nm Wavelength [nm]

violet Light ~400 nm

cu> Nanometers ;s fusc Wavelength isshl Jsb oo JS i3 (¥goizd! o

Wy ATHZ = 102 HZ o> 53,a1,0L 1,uie Frequency ssil Anm = 107°m
leV = 1,602 X 107 19] cps Latgs o5 iSIYL 5,050 Photon energy ossall

E =

:¢9lua ¢! "Called Planck’s Constant” clidly coliy (£05 h:.
h=6,626x103%(].s)
33l 555 oleo¥l pansy Hertz (Hz) s5,0b sad gl (1/5) 2l Gslaes sudg 3081 V
Frequency 4 f s,=L,

Ol el
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h.v (joule)
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= 6,626 X 1073% (J.s) x 688 x 10%2Hz
= 4426,168 x 10722
i@ Jsdly algd (o ASIY (o A8l o Lass

leV = 1,602 x 107*°] - 1]

2 —5 eV
1,602 x 10
Lt 09S0d
1
E = h.v (joule) = 4426,168 x 10722 x — eV
1,602 x 10

= 2762,9x 1073 eV = 2,763 eV
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Electro-magnetic spectrum and light [ s cibli ¢ 53 |
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Internal Reflection — 51| («(Sai¥1 -6
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As the nngln of incidence i} increases,
the angle of relraction 8y increases
until 85 is 90° (ray 4). The dashed line
indicates that no energy actually
propagates in this direction.

The nnglc of incidence pr-m']uring
an angle of refraction equal o 50°
is the eitical angle 8., At this angle
of incidence, all the energy of the
incident light is reflected.

Not;mal NO‘III!DHI
I |
1 : Ry Ry } ny > Ry
I 2 |
L s, |
Ty I / i : 1
m 8, - T i
| |
| |
| 1 |
For cven larger angles of
incidence, total internal
reflection occurs (ray 5).
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! n;
sinf, = — (5)
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RO
sl
1853~ Jude 98 puseiud el e RS
n,;.sinf; = n,.sinf, - sinf, = %sin 0,
(M .. (152 02 . _,(0,76
6, = sin <n—251n 91> = sin (1,335m 30 > = sin (1—33>

= sin"1(0,571) = 34,85° = 35°
Sl aie) [ 181 Lasg ) TS AST Ly (oo JLAnT e 39,5001 Bl cy0 nST LSV 283 0
QI FAESS
1(2) Batkas
W o awg 31 (1,52) ol ol Hlaasl inyd ) z L3l Lo g oo Jathy g pla s
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1) s 19318 a3 Ul e
n,;.sinf, = n,.sinf, - sinf, = Z—jsin 0,
0, = sin™! <2 sin 92> = sin~1 <£ sin 90°> = sin"1(0,875 x 1)
ny 1,52

= sin"1(0,875) = 61, 045°

Ligad 055 Zagall sida ol oo e 61, 045 Lo a5 golady Ay e 05l 395501 Al 0l 6
e § L (o i el IS olKCa]
1(3) Geddas
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n,.sinf; = n,.sinf, - sinf, = Esin 0,
P np - 1'52 0
0, = sin (n—zsm 01) = sin (ﬁsm 62 )

sin~1(1,143 x 0,883) = sin~1(1,009)
Error (Invalid input)

IR

u,«sa_l.._!.))b_“ EL:_&J\A ‘).AASJ-A &L’..:J R Lin.'uh u,«.&.‘ui éi u.L"-‘}.“ L‘?A u@.‘w}\si uyd.‘!m ‘-:\-Qj
Solud (29 62° Golud olSai¥l 4gl; Lyt 9559 «(Total Reflection) (g\.&la &,lswlﬁuﬂ) S IS

29951 4913

' 90° -

total reflection

Ny (zl=s) > ny (L)

;L'. 2

elodly sl ot Juolall usell 3Laan | aie do ol gl sl (1)

ASeadl s 13) Jaal) JSCA) 389 Al ! (6 13Le (aB9ald o) sinld Jo¥) Cllall dnls szl (2)
Hasue Sldane T2255 60 9 A2y 48,6 (s 40 A Ll o301 Ui oy el o ao slamsly (eI 5o
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sinf, = —
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construction of fiber optic cable
Cladding P
t

Strength

==

Outer Core Cladding Coating Stréngthening  Gable Jacket
Fibers

Jacket

Coating.

.= 125 pum (Cladding) Gge D = 62,5 um (Core) il
= 400 pm (Stengthining Fibers) (sScliud! cpo M2 = 250 pm (Coating) Jsf e
= 900 um (Cable Jacket) Sl e
el il oSy b gy SIS

g padl il Loc Tue
ety Jat i g Aigall 71500 dage 52,4 Juds (e Bylee 5o Graadl alll )
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0, = Arc sin—
ny
1S of Laslay s ) Ta\.}.@b

L
a = ap = Arc sin—

1
p T <7T T 2 o n,
== AsS—"—Qy = —-— ArCc Sin—
) 2 2 n,

: . . (N1 .
ngsinf, =n, sinf; - 6, = Arc sin (— sin 91>
No
. (Th . [T L
0y < 0, = Arc sin|—sin |- — Arc sin—
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The violet light refracts

through larger angles
than the red light.
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Refraction of sunlight by a spherical

raindrop.
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