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14-2. In general B =[Eg.e'=#% + By, (-t“'”’!y}(z?(“ wt) \‘Egz(ﬂi*’VJai(kz “t = By

(a ) = [Eoxz — Evy| ilkz —wt) :>E0—ED[ } [ ] Linearly polarized at — 45°

7
(b) E= [Eoz —Egjg“'i(%"(kz’“"t) :EOZEO[ :| [ :| Linearly polarized at 45°.
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Right elliptically polarized at 45°.

(d) E = {Egi’ + Eget™/2g ] ellhz —wt) o B — ED[(_‘iTlr/Q} = %[ f } Left-cireularly polarized.
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14-3. In general B = [Egg_a(z’*”f:c + Eny vy }01(“7”) - [Et?z(()i,;y](!i(kz7Wt) — Eyettka—wt)
e

(a) E= (2 Ega + 0 )e(Fz—wt) = Ey=2 Eg{é]A Linearly polarized along the z-direction. Velocity is in the

+ z-direction. The amplitude is A =2 Ey 12+ 02 =2 E,.

= . il — = 3 L . . .
(b) B = (3Fox + 4Egy)c?(’“ wt) o By = EU[JA The polarization direction makes the angle o with the -
axis where,
a=tan"1(4/3)=5
The wave is traveling in the + z-direction with amplitude A =32 +42 Eyq=

(¢) E=5 Eo(x — i)t Tl = B = -SED{E!}. The propagation is in the + z-direction. The wave is right-

circularly polarized with amplitude. The electric field vector traces out a circle of radius 5 Ey.

14-4. (a) El =FEn(z -y )(:i'(kz’“’f) = Em = 2En1|:_11:|, This is linearly polarized along — 45°

E,= Em(\f:c + ) kz—wt) o B, = E(,q[\{z]. This is linearly polarized along o= tan’l(%) = 30°
The angle hetween the two is 75°. '

(b) Eyy - Egz = Ey Foa(V3 — 1) = (V2 Eyy ) (V3+ 12 Egy) cos(812) = cos by :\)ﬁ—\/}l =01, =75°

14-13. See Figure 14-13 that accompanies the statement of this problem in the text. Using the Jones formalism,

{ (l) —Ui H i i ][é] = { _1?_ _li Hé] = |:_l’] Right circular polarization
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14-14. Using the Jones formalism,
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14-18. Note that,

+(

6-(c)
(hi ‘;(Pf) ‘, | (tvwmt, ﬂ«/wkwc

SONEA Y W
14 ¢ J:(—m) i:‘. ) "'”') (—-2
/9156{* (’\?\/Cw(fw’% ()ﬁﬁ?w:éeg [:)’d'lc
1= {
6—(6) ( ! _ (,,!~t‘) \ (&4%/(7 PU(OWIQEJ

| £¢ -—| |
Cilf ol = =45

;) } e“f(oﬁc«f[? (h/(ow:ée{g

AN

!
™
S
S
f—‘\s
-~ —~ .
\____,-—

1]
‘/T_\\
= —















15-2. The polarizing angle is given by the relation, tan#, = 2 .So for n, . =1 and ngja,, = 2.42
ny

3 ) A _ —1 Tair _ —1 1 _99E°
Internal reflection: #, =tan (7) =tan (—2.42) =225

Tidiam

External reflection: 6, = tan 1 (ndﬂ) — tan ! (2’42) =67.5°
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A 632.8x1 A 0.063mm

=tan) ot =5 = S 500 ~1504)
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15-4.

15-8. The angular offset between successive polarizers is  =90°/N. Applying Malus’ law N times in succession,
I =1y (cos26)" = Io[cos (90° /N )2¥ =0.9 I,
[cos (90°/ NN =0.9

A numerical solution indicates that N is between 23 and 24. For N =24, [+ =0.9022 I,.

15-9. Using, A/4=(An) ¢,
A 589.3 x 10~ %mm

= TAn = T(1553d— Loy~ (0162mm

15-10. See Figure 15-24 that accompanies the statement of this problem in the text. Also refer to the figure below
for the labeling of the various angles:

Diagonal

Exit face

At the diagonal interface:
E,component fromn jton: 1.4864 sin 45 = 1.6584sinfg orfg=39.329°
E component from n ) ton): 1.6584 sin 45 = 1.4864 sin Bk or B =52.086°
On exit:
Upperray: #; =45 — g =5.6T1%; 1.6584 sin 5.671° = (1) sin f or #o = 9.432°
Lowerray: g = 6} — 45 =T7.086°; 1.4864 sin 7.086° = (1) sin 8y or #, = 10.566°
Deviation: g + #, =9.432° + 10.566° = 19.997° = 20°

15-12. See Figure 15-25 that accompanies the statement of the problem in the text.
{a) The incident angle is the polarizing angle,

ng 1.33

tanf, === = f,="53.12°
a o R e

(b} The angle f#p the refracted ray makes with the normal to the air/water interface is

; sinflp
g =sin"1 (Hm :' ) =36.877°

1.333
Tl litising ansle e ter/elass interface is. 8% = tan=1 [ 2290 ) — 48 370
1e polarizing angle for the water/glass interface is, #p = tan (m) =48.37
If the glass surface was parallel to the water surface the angle of incidence on the glass would be
fr = 36.877°. However, for complete polarization off the glass, #p must be 48.37° Thus the glass must be
tilted by 48.37° — 36.88° = 1 1.5% relative to the water surface.



