11-15. (a) According to Eq. (11-30) the condition for missing orders is, a = (p/m)b. The fourth order interference
maxima are missing so p=4m and e =4b=4 (0.1 mm)=0.4 mm.

(b) The irradiance is given by,
AN
1= —Lfo(\mf ) cos? v

In zeroth order I =41, The interference maxima occur for,

pA=asinf=sind=0,+Aa, +2N/a, +3 A/ a,..

sin 32
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. Th A I sin /3 sin (m/4) )
p=1:sinf=\a;: f=—"=m(b/a); —= ‘ = 8
p=1:sint=\/a; | Yo (b/a) i ( 3 ) ( /4 ) =0.8106

2

mh 2\ I sin 3 sin (m/2) -
T2y, ; = = =0.405:
N T (b/a); 17, ( 3 ) ( /2 ) =0.4053

e . _mh 3A _ (sing 2 sin (37/4) \" ’
p=23:sinf =3\/a: | =X =3m (b/a); ’_7( (T/—l =0.0.0001

Also cos? =1, so at the interference maxima

where = (kb/2)sinf = (wb/A)sin §. Then:

p=2:sinf =2\/a; 5=

11-20. The irradiance is given by,

1= Io( \111]) f) (5111(?'11-)2

with N =10.a =5b, b= 10"* cm, A = 435.8 nm. Recall that 3 =

maxima,
( sin N o ) e ID( sin | f)
&t 3

Also, sinf =m Afa and = b ( mA ) =mw (b/a)=mmn /5. Then,
a

" bsin f, 50 a =4 . For interference
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. —0y 2
, sin 3\~ (sin(7/5)\" -
Form=1: 1 Io—( 7 ) 7(7,7/5 =0.875
27/5)\? sin(37/5)\2
Form=2 1/Ij= M =0.573. Form=3:1/Ij= M =0.255
2m/5 3m/5
N e e N2
For m=4:1/Iq= M =0.0547. For m=5:1/Iy= M =0.
4m/5 51/5

Aav  589.2935

12-4. R=m N = AN 0507 =987 : N= i, So, for m=1, N =987 and for m =2, N =494.

12-6. See Figure 12-14 that accompanies the statement of this problem in the text.

R(m=3)=mN =(3) (16,000 x 2.5) =120, 000
R(m=2)=mN=(2) (16,000 x 2.5) =80, 000
AXN=\/PM=550nm /80,000 =0.006875 nm = 0.069 A

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

(by I=1Ige @ For I =0.011;, e **=0.0l=s=(—1/a)In(0.01) =40.75nm = 0.069 A



23-21. (a) The penetration depth is

12| . 1 0.546 pan 1 0.164 jum
Te a2 fsin20/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 = E =6.089 pm 4,
“lise
! — —2al= — —2(6.089 g =) (L) —51 %10 G
In

25-1. (a) Consider,
- .2 o - J—
K=n?= (nr+ing) =nh—-n3+2innp=Kp+iK;
Kp=nh—n? K;=2nrngp

Solving these two relations for np and ny proceeds as,
Ki=2nmnp=2n;VK&+n3
Ki=4n3 (K& +n?)
Ant+AKin?2—K7?=0

—AKp+VI6KE+16 K]  —Kp+ K&+ KP
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2
ny= =
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To make n7 > 0, choose the + sign. Thus,
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np=Kp+ni= 5 3
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- 1/2
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(b) If I(} =} IXrR._
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25-7. (a) du :( ) - ( 354> 107 (47 x 10-7) 27 x 6 % 1(}4>

T jipw

m = 0.345mm

9= 1nT
(b) 0. = (3;44721[1) X 04 =099lm~Llm



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



