23-17. Using Eq. (23-65) for the TE case:
2

cos f — \/(n%} —n? —sin? #)+i(2ngpny)

Ryp =
cos # — \/(‘n%L —n} —sin? 9) +i(2 n.Rn.])

and for the TM case,

2
—[nk—ni+i(2npnr)]cosd+ (nk—nf—sin®0)+i(2npng)
[nE—ni+i(2nrnr)]cosd+(nk—n?—sin?0)+i(2nans)

Ry =

The given parameters are ng = 2.485 and ny = 1.381. The free computer algebra system Maxima with the
TeXmacs front end, can be used to determine the reflectances. Below I show the syntax used and give a
table with the output.
(%i1) (nR:2.484,nI:1.381,k:%pi/180)8$
(%i2) for j from O step 10 thru 90 do (RTE[j]:float(abs((cos(k*j)-sqrt(nR~2-nI"~2-
sin(k*j)*sin(k*j)+4i*2+nR*nI))/ (cos(k*j)+sqrt(nR~2-nI"2-
sin(k*j)*sin(k*j) +%41i*2+nR+nI)))~2) ,RTM[j] : float (abs (((-nR~2-nI~2+2+%i*nR*nl)*cos (k*j)+sqrt(nR~2-nI"2-
sin(k*j)*sin(k*j)+4i*2*nR*nI))/ ((nR~2-nI~2+2*}i*nR*nl)*cos (k*j)+sqrt(nR~2-nI"2-
sin(k*j)*sin(k+j) +%i*2+nR+nl)))~2))
(%03) done

(%i4) for j from O step 10 thru 90 do display(RTE[j],RTM[j])

6 ] 0° | 30° | 50° | 70° | 90°
Ror 2931345 454 [65.7 | 100
R [293]242[14.9] 5.4 [100

23-18. Using the Maxima program from the last problem with the input values np= 1.5 and n; =53 T find,

o | Bre | Rru
0° [82.5% | 82.5%
307 | 84.7% | 80.1%
GO [ 90.9% | 69.5%

23-19. Given ny=5.3 at A=589.3nm. (a) a=47n;/A=47(5.3)/(589.3mm)=0.113mm !

(by I=lge™®5 For I =0.011p, e7**=0.0l=s=(—1/a)In(0.01) =40.75nm =0.069 A

23-21. (a) The penetration depth is
1 A 1 0.546 1

E =—=- - : ; =(.16G4 pan
hye=4 27\ /sin20/n? — 1 27 /sin?(45°)/(1/1.6)2 =1

(b) Since irradiance is proportional to the square of the field amplitude and with o = =6.089 pm 4,
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—2a|z| _ —=2{6.089 g — L) Lpean ) —51 %10 G



(a) Consider,
- L2 P - .
K=n?= (np+ing) =nh—ni+2innp=Kp+iKr

25-1.
Kp=nk—n}. K;=2n;np

Solving these two relations for ngp and n; proceeds as,
Kr=2ninp=2n;VK+n3
K#=4n? (K;Zg + H%)
Ant+4Kin?—Ki=0
—4Kr=V16K2+16K; —-Krp+VEKia+ K7
B 2

8

n}=

To make n7 >0, choose the +sign. Thus,
1/2
{ —Krp+VEK}+ K} ]
n=|—

2

|~ Kp+VER K7 Kp+VERLT K}
2 - 2

_ 1/2
Kp+VEK:+K7? } '

np=

. - 5 2K
nh=Kp+ni= ‘)R

1/2
/2
! \/j ) =1.099 Ky

(b) I I(] i} .KR.

2 R2 1/2 1++/2 e
2 r] ‘/E(%) =0.455 VK

m~3=6.027 x 108 m~3 77=23.54 x 107/Q-m

_ Nap  (6.02x10%0) (2.70 x 10%)
26.982

25-4. Given
=1 electron fat N = =
1 clectron fatomn ;l[

Ne? Ne?  (6.027 x 10°%) (1602 x 10719)2 ;
¢ = == =- - s =480 > 101 571
(a) 0= = = s = 0100 X 107T) (351 = 107) A
(6.027 x 10°8) ¢2

=1.918 x 10*57? = w, =138 x 1016571

5 Neé?
b) wi= ==
(b) wp mep m o
(c) At A=550nm,w=27 f=2mc/A=3.425x 10'° Hz. Now,
w2 ~ w?
P 15347 2nmp= K= 2| —0.2201

n%;fn%zf(j;:lfﬁ
W T Y

2L 302

Solving these simultancously as in problem 25-1 gives,
1/2
Krp+VEKi+ K} .
np=| BT VYIRTRIL (0292 n;=-
2 2np

5 \1/2 , 1/2
25-7. (a) a=( — = . = —0.345
5-T. (a) dm (mmw) (:3.54>< 107 (47 x 1077) 27 % 6 x 1(}4) w i
. 3.54 x 107
b) By = (ot
(b) A, ( 13

) X 041=0991l m=lm



Ao\ V2 0.1 1/2
s _ - _ 16 6.1
25-8. dpg = (W) 7(3 ” “]7(4ﬂ <10-T)7 (3 0% ) m=168x10""m=1.68pm

As long as the silver coating is thicker than this the silver-plated brass component would work.

25-9. (a) I=Ipe “*=(I/Ip)=(1/4)=¢ T = 2G2M) 2 3404 —In(4) = a=0.405m !

(b) (I/Ig) = (1/100) = ¢~ @405m 7 D7 o () 405 m 1) = In(100) = 2= 11.37 m



