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A System Engineering Approach to Imaging by Norman S. Kopeika 

Errata to First Printing  

Chapter 1 

p. 13: 1st line, replace β 2πλ by  β 2π λ . 

p. 20: Eq. (1.4.6), 

  1
1 1 1 1 1 1

1

... sin θ exp( ω )exp (β cosθ ) (β sin θ )
η

y
x

A
H j t j x j z     

 1
1 1 1 1 1 1

1

... cosθ exp( ω )exp (β cosθ ) (β sin θ )
η

y
z

A
H j t j x j z     

p. 23: Eq. (1.4.22), replace yRE  by RE . 

p. 26: Example 1.4, replace 3-m by 3 μm . 

p. 33: Eq. (1.5.15), replace 4sin γ by 4sinh γ in the numerator. 

p. 37: 1st line after Eq. (1.6.1), replace 2ω με by  1/22ω με . 

p. 43: Fig. 1.14 should be:  
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p. 45: Exercise 1.4, replace ( σ 0 ) by ( σ 0 ). 

 
Chapter 2 

p. 50: 1st equation after Fig. 2.1, replace 1 1 2 1δ sins s s PQ     by 

1 1 1 1δ sins s s PQ     .  

p. 52: Eq. (2.1.8), 1st line, replace 2s by 2s , 

 2nd line, replace x by x', 

3rd line, replace by 
2

2 2 2 2 2ξ ξ
2

b
b r r b r

r
       , 

4th line, replace by 
2

ξ
2

b
AB r

r
   . 

p. 52: In equation for S(h), replace x by x' in last term of 1st 

line: replace          







 


'2
')1(......)1(...)1(

2

s

xh
snhS  by 

         







 


'2

'
')1(......)1(...)1(

2

s

xh
snhS . 

p. 52: last equation, replace 
 

dh

hds
by 

 
dh

hdS
. 

p. 55: line 15, replace θ  and θ  by θand θ' . 

p. 58: Eq. (2.3.3), replace x by r. 

p. 63: line 9, replace 
   1 2 2sin θ θ sin θ

R f R



 by 

1 2 2θ θ θ

R f R



. 

p. 67: replace Eq. (2.4.6) by 
221

'''

''

''

'

'

r

nn

s

n

s

n 



. 

p. 68: last line of text, replace “To find f ' “ by “ To find f ''.” 

p. 69: Eq. (2.4.13), replace by   









21

11
'

'' rr
nn

s

n

s

n
. 

p. 70: Solution 2.3, replace ...
'

11

11


ss

 by ...
'

11

11


ss
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p. 80:  

 

p. 81: Eq. (2.8.1), replace by '' 21 sts  .  

p. 82: Example 2.5, replace 1.8 cm by 2.8 cm. 

p. 82: 2nd line from the end, replace ''1s  by ''2s . 

p. 82: last equation, replace 2r  by 2r .  

p. 83: 8th line: replace 1.8 cm by 2.8 cm.  

p. 84: Eq. (2.8.2), replace '2f  by ''2f . 

p. 91: line 7, replace 2/rf   by 2/rf  .  

p. 93: line 22, replace “minimum” by “maximum.”  

p. 93: line 27, replace “increases” by “decreases.”  

p. 96: Eq. (2.13.11), replace 















'' i

i

I

I

r

r
by

r

r
. 

p. 97: Eq. (2.13.13), replace 









f

s
1  by 










f

s'
1 . 

p. 98: Eq. (2.13.17), replace d by L. 

p. 99: Eq. (2.13.22), replace d by L and 2d by 2L . 
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pp. 99–100: Eq. (2.13.27), replace 
21

2

12 2
11

ff

L

f

L

f

L
 by 

1
422

10

2
2

20

1
2

11

21

2

12

21

2

12

21

2

12







ff

L

f

L

f

L

ff

L

f

L

f

L

ff

L

f

L

f

L

 

p. 102: Exercise 2.2, replace “Consider a lens” by “Consider a thin 
lens.” In the figure replace “t“ by “d“ denotes the 
thickness of the lens. 

p. 102: Exercise 2.11, 6th line, replace “above” by “from the top of.”  

p. 103: Exercise 2.19, 1st line, replace “minimum” by “maximum,”  

2nd line insert “of 8.9 cm diameter” after the word “objective.”  

 
Chapter 3 

p. 110: Eq. (3.1.13), replace  2W m  by  2W m . 

p. 112: Eq. (3.1.19), replace  1W μm  by  1 1W sr μm   . 

p. 115: Eq. (3.2.7), replace dP by Pd 2 , and replace N by N(0). 

p. 119: Rq. (3.2.17), replace 
2cosr

P J
H

A r


 
 

. 

p. 119: Solution, 3rd line, replace “ρ sH “ by “ρ cosθs sH where θs
is the 

angle of reflection.”  

p. 119: Solution, 4th line, replace / π ρ / πsN W H   by 

cosθ / π ρ cosθ / πsN W H  . 

p. 119: Solution, 4th to 5th lines, delete the words “for zero degree 
direction of reflection.” 

p.119: Solution, 6th line, insert “at an angle θ “ between the words 
“imager” and “is.” 

p. 119: Solution, 9th line, replace 2zA r  by 2 / cos θrA z  . 

p. 120: Eq. (3.3.2), replace idP  by 'dP . 

p. 121: 2nd line after Eq. (3.3.4) replace by 2dA  and 2'dA by dA and 'dA , 
respectively. 
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p. 122: Eq. (3.3.5), replace idP  by 'dP . 

p. 122: Eq. (3.3.6), replace idP by 'dP .  

p. 122: Eq. (3.3.7), replace iN  and τ  by 'N  and τ' , respectively. 

p. 123: 2nd line from the end, replace  's  by  2's . 

p. 129: last line, replace 1750 by 1746.  

p. 132: Exercise 3.5, 1st line, delete “Lambertian,” and replace dA  by 

sdA , 2nd line replace dA  by 
rdA . 

p. 133: The figure for Exercise 3.6 should be: 

 

  

  

  

  

  

  

  

 

 

 

 

where radiation from element space dAs of the source goes also to dA, 
where dA is an arbitrary element space on the integrating space that 
contributes to the element dAr of the detector. R is the radius of the 
integrating sphere and d = 2Rcosθ . 

p. 133: Exercise 3.8, replace s by 
2θ . 

 

Chapter 4 

 p. 154: replace Eq. (4.5.1) by λ 2m
m

c m
m l




  . 

p. 155: Solution, 2nd line, replace  
 12

1.0103 8  by  
 

83 10 0.1

2 1 π

 . 

s  

dA  

R  

R  

d 

θ  
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p. 156: 14th line, replace “ mm dff 32   or 314 MHz” by “ mm dff 2 or 

305 MHz.” 

p. 156: 15th line, replace mdf9  by mdf . 

p. 156: replace Eq. (4.5.10) by  ρ 1 m mf f df LW        

p. 161: Solution, insert “ 2
01πω / ωλf  “ after the 2nd line in (a).  

p. 161: Solution (c), replace 2nd to 3rd lines by 

 
 

   

1/22
6

2 1/23 2 3
23

10.6 10
2 10 1 2.96 10 2 10 1 0.01 2.01 mm

π 10
D


  



            
   

  

p. 161: Solution (c), 3rd line from the end, replace 2.008 by 2.01.  

p. 163: 2nd line, replace   2/12/1  xdr by   dxxdr 2/12/1  .  

p. 164: 10th line, replace  11γ ct t  by  11γ τ ct . 

p. 167: Exercise 4.10, 2nd to 3rd lines, replace “5º field of view” by 
“11.45 f#.” 

p. 167: Exercise 4.12, 3rd to 4th line, replace “variation” and “with” by 
“dependence” and “on,” respectively. 

p. 167: Exercise 4.13, 2nd line, replace “radiation stimulation emission” 
by “stimulation emission radiation.” 

p. 167: Exercise 4.14, 2nd line, replace 0.7-m by 0.5 m.  

p. 168: Exercise 4.17, in the figure, replace 
2R =50 cmby 

2R 50 cm  .  

 
Chapter 5 

p. 170: 2nd paragraph, 4th line, insert “approximately” before tr1 . 

p. 170: Eq. (5.1.3), replace ρ  by P. 

p.171: Fig. 5.1, replace  2fF  by   2
fF . 

p. 172: Eq. (5.1.16), replace 2
nqi  by 2

nqi .  

p. 173: Eq. (5.1.19), replace 2
nqi by 2

nqi .  

p. 173: Eq. (5.1.23), replace I by i.  

p. 174: Eq. (5.1.24), replace  0τ / τd  by  2

0τ / τd . 

p. 174: insert “[see Eq. (6.2.24)]“ at end of line preceding Eq. 5.1.25. 
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p. 175: Eq. (5.1.28), replace 2
nqi  by 2

nqi .  

p. 177: Eq. (5.1.35), replace G by 2G .  

p. 179: Eq. (5.2.7), replace 2c  by 3c .  

p. 182: Eq. (5.4.3), replace 









h

q
 by 

2











h

q
.  

Chapter 6 

p. 186: 2nd paragraph, 1st line, insert “angular” between “carrier” and 
“frequency.” 

p. 186: Eq. (6.1.4), replace 

2

0η

E
by 

2

0

ˆ
η z

E
a . 

p. 186: Eq. (6.1.6), replace each 
η

η

q


 
 
 

 by 
ηq

h
 
 
 

. 

p. 187: 6th line, replace “chopper” by “detector.” 

p. 187: Eq. (6.1.8), replace   ...2 2
ibis PPq   in the denominator by 

  ...2 bs PPq   . 

p. 187: 1st line after Eq. (6.1.8), insert “ sP equals  ta2  and” after 

“where.” 

p. 191: Eq. (6.1.17a), replace Ar  by rA . 

p. 193: Eq. (6.1.22), replace I by i. 

p. 194: 11th line from the end, insert “
IF ” after “difference” and before 

“between.” 

p. 195: 3rd line, replace each “TEM” by “TE.” 

p. 198: 13th line from the end, insert “since most of their spectra is 
concentrated only over   between “that” and “signal.”  

p. 198: 12th line from the end, replace “spatial” by “temporal.” 

p. 199: Equation in the solution, replace dP by tP , replace 

   2323 10510

...


by 

   2323 10510

...


. 

3rd line from end of solution, replace “heterodyne” by 
“homodyne.” 

p. 202: Fig. 6.6 caption, replace 295 ºC by 295 K. 
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p. 210: Eq. (6.2.21), replace N  by 
t

N


 . 

p. 211: 1st line after Eq. (6.2.24), replace τ T  by 
0τ τd

. 

p. 211: Eq. (6.2.25), replace 1T  by 1τd
 . 

p. 211: Fig. 6.9, replace v by the Greek letter ν. 

p. 216: 7th line, replace 22G by 2G . 

p. 216: Eq. (6.2.33), replace *G  by xG . 

p. 217: Table 6.3, replace “Operation Temp” by “Operation Temp 
(K),” replace “Time Constant” by “Time Constant (ms),” 
replace “Peak Wavelength” by “ Peak Wavelength (μm),” 
replace “Usable Wavelength” by “ Peak Wavelength (μm).” 

p. 217: Table 6.4, replace “Operation Time” by “Operation Temp.” 

 
Chapter 7 

p. 226: 13th line, replace v by V. 

p. 227: 1st line, replace v by V. 

p. 227: Eq. (7.1.6), replace v by V. 

p. 227: 3rd line, replace v by V. 

p. 227: Eq. (7.1.7), replace G by G . 

p. 227: last line before Fig. 7.2, replace v by V. 

p. 229: Fig 7.3 should be:  

 

( n̂ denotes the normal vector. We change the denotation “ n̂ ” to 
be closer to the normal vector.) 
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p. 230: 10th line, after “as a result” insert “since 2π λk   is very large 
at optical wavelengths.” 

p. 230: the integral for I3 in the middle, replace r by R. 

p. 231: Eq. (7.1.15), replace n̂ by n̂ . 

p. 231: Eq. (7.1.19), replace 
dr

r  by 
dr

d . 

p. 233: 4th line [the integral for U(P)], replace J by j, replace 2π

λ

j Ar by 

2π

λ

j AR . 

p. 234: Eq. (7.2.2), replace   2/1
0 ...........z  by  ...........2

0z . 

p. 234: Eq. (7.2.3), replace     0
22

0 2/[ zyyxxzr sdsd  by 

    0
22

0 2/][ zyyxxzr sdsd  . 

p. 235: Eq. (7.2.7), replace iU by U . 

p. 235: Eq. (7.2.9), replace  ss yx ,  by  sst yxU , . 

p. 236: Eq. (7.2.12), replace tu by tU . 

p. 237: 12th line from the end, replace AabC2
 by AabC 42  . 

p. 237: 5th line from the end, replace 2
2C  by 42

2 C . 

p. 237: last line, replace 00 dd yx   by 00 dd yx  . 

p. 240: Eq. (7.3.5), replace  2 2
0 0[ ξ η / 2 ]jk z   by 

 2 2
0 0exp[ ξ η / 2 ]jk z  . 

p. 240: Eq. (7.3.6), replace 0jkl by 0jk . 

p. 241: 4th line from the end, replace (7.1.12) by (7.2.6).  

p. 242: 1st line, replace zx by dx .  

p. 242: Eq. (7.3.13), insert one more 




between 




and tU . 

p. 246: Fig. 7.9, replace  0,, zyxP dd  by  0ρ,P z . 
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p. 247: Eq. (7.4.8), replace    0

0

2π ρ 2π ρ
a

s s sr J r dr  by 

     0

0

2π ρ 2π ρ 2πρ
a

s s sr J r dr . 

p. 247: Eq. (7.4.12), replace 0H by H . 

p. 252: Eq. (7.5.5), replace   stn xU  by  stn xU . 

p. 253: Eq. (7.5.9), replace 2π  by 4π . 

p. 255: 4th line middle, delete “zero.” 

p. 257: Eq. (7.6.2), replace dx  by 3x . 

p. 262: Eq. (7.7.1), replace “sin θ“ by “sinθ .” 

p. 263: Eq. (7.7.6), replace 26 0

02η
LC r

by 2

2
6 0

02η
LC r G

. 

p. 264: Eq. (7.7.7), replace 4lf by 2
4lf .  

p. 271: Eq. (7.9.3), replace ............ pdH  by 

 ............pdH  (put all of the terms in <…>), and 

replace 1mf by 1f . 

p. 271: Eq. (7.9.4), replace .........  
m

pp dHH  by 

  .........
m

pp dHH . 

p. 272: Eq. (7.9.5), replace ....ˆ1 H  by  ....ˆ1H , and replace 

2ˆ 22 
m

mVH  by   2

22 ˆ
m

mVH . 

p. 272: Eq. (7.9.6), replace ....ˆ12   by  ....ˆ12 . 

p. 272: Eq. (7.9.9), replace 12γ  by 12γ . 

p. 275: Eq. (7.9.20), replace 
 1 1

1 1

exp 2π m m

m m

j v R R

R R

    by 

 1 1

1 1

exp 2π m m

m m

j v R R

R R v

   . 
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p. 275: Eq. (7.9.21), replace 
 1 1

1 1

exp 2π m m

m m

j v R R

R R

    by 

 1 1

1 1

exp 2π m m

m m

j v R R

R R v

   . 

p. 276: Eq. (7.9.22), in the denominator replace 11 mm RR  by vRR mm 11 . 

p. 276: Eq. (7.9.24), delete 02η . 

p. 276: 1st line after Eq. (7.9.25), replace “ 2H  and 2H “ by “ 1H  and 

2H .” 

p. 276: 3rd line from the end, replace ]
......

1[2

RR
R   by 

]
......

1[ 22
2

RR
R  . 

p. 277: Eq. (7.9.31), replace ψ [ ...]ˆ k  by ψ [...]ˆ k . 

p. 277: Eq. (7.9.32), replace  ζ,ηH  by  ξ,ηH . 

p. 278: Eq. (7.9.36), replace 
R

2
 by 

R

a
. 

p. 278: Fig. 7.28, replace 3.88 by 3.83. 

p. 282: Exercise 7.6, 1st line, replace “a lens” by “a larger lens.” 

p. 283: Exercise 7.15, last line, insert “–” before 2π rj nf r . 

p. 284: Exercise 7.19, 1st line, replace cosπ /sx L  by 2cos π /sx L . 

Chapter 8 

p. 287: Eq. (8.1.4), replace  2 2' 2 'ξR x  by  2 2' 2 'ξ ξR x  . 

p. 287: last line, replace , ' ξR R   by , ' ξR R  . 

p. 288: Eq. (8.1.7), replace  0ψ x  by    0ψ ξx A . 

p. 288: Eq. (8.1.8), replace  ξA  by  ξ expA . 

p. 289: Eq. (8.1.11), replace  ψ ξ / λz  by  0ψ ξ / λs . 

p. 289: Eq. (8.1.14), replace 0jk  by 0jk . 
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p. 290: 2nd line after Eq. (8.1.18), replace {...}{...} FF   by 

{...}{...} 11   FF . 

p. 293: Table 8.1 first line, replace    β ' γ... ... ...j x yu e   by 

   β ' γ '... ... ...j x yu e   

p. 294: Eq. (8.4.4), replace    '*' xuxu  by 
   

0

' * '

2η

u x u x
. 

p. 295: Fig. 8.5 middle, replace 
 
 0

'

s

xs
 by 

 
 0

'

u

xu
. 

p. 297: Eq. (8.5.4), replace   0 0α sin α sin   by   0 0α sin α cos  . 

p. 297: Eq. (8.5.8), replace 
2

... ... .....
π
   by 

2
... ... .....

π
   . 

p. 297: Fig. 8.6, replace  ωA  by  αA . 

p. 299: Eq. (8.6.1), replace  2 2 2ψ ...x y  by  2 2 2ψ , ...x y . 

p. 301: Eq. (8.6.7), replace  








 by    
















.  

Chapter 10 

p. 339: 11th line, after “a line pair” insert “A line can fall between 
pixels.”  

p. 339: 12th line, after “bandwidth” insert “-magnification product.”  

p. 343: 2nd line after Eq. (10.5.5), after “is found” insert “during the 
time t.” 

p. 347: 5th line, delete “using Eqs. (10.5.1) and (10.5.2) to determine 
n.” 

p. 354: Eq. (10.9.2), replace 
   

   
 

  ......

......

......

......

0 











AbH
MCI  

by 
   

   
 

  ......

......

......

......










bt

b

AH
MCI




.  

p. 356: 1st line, replace each “0.3” by “0.5” (2 corrections). 

p. 357: Exercise 10.10, 1st line, replace “using” by “adding.” 

p. 358: Exercise 10.15, 1st line, after “is viewed” insert “at 8 km 
distance.” 
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p. 358: Exercise 10.16, 1st line, replace “10.15” by “10.14.” 

p. 358: Exercise. 10.17, replace it  by 1t . 

Chapter 11 

p. 371: Eq. (11.2.10), replace α / 7T  by 7 / αT . 

p. 372: 1st line after Eq. (11.2.11), insert in the beginning of the text 
“where αT  depends on n.” 

p. 372: Solution, 1st line, replace 4 by 7, and replace 8 by 14.  

p. 373: 1st line, replace “4 line pairs” by “7 line pairs,” and replace 

7/24  by 24/7 . 

p. 373: 2nd line, replace “4.1 km” by “2.17 km.” 

Chapter 13 

p. 404: 4th line, replace 1/ 2ρ  by 1/ ρ . 

Chapter 14 

p. 414: Eq. 14.3.3, replace  fMl  by  xl fM . 

p. 414: 1st line after Eq. (14.3.3), before “and” insert “where d is the 

width, 
d

1
 is the LSF amplitude, and area = 1.” 

p. 414: Eq. (14.3.4), replace  fPTF  by  xfPTF . 

p. 415: Eq. (14.3.5), replace 'xf  by 'xfx . 

p. 416: 2nd line, replace 
   

...

... 0 mBB 
 by 

   
...

... 0 mBB 
. 

p. 416: 7th line, replace  txi '  by  txi ,' . 

p. 416: 3rd line from the end, replace π evt  in numerator by π efvt . 

p. 417: 8th line from the end, replace “v” by “V.” 

p. 417: Eq. (14.3.10), replace '/' sv  by '/ sv . 

p. 420: 2nd line after Eq. (14.4.1), replace  tft  by  tf . 

p. 440: Exercise 14.1, lines 1 and 3, replace “lines” by “line pairs” 
(two corrections).  

p. 440: Ex. 14.3, 3rd lines, replace “lines” by “line pairs.”  
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Chapter 15 

p. 455: Eq. (15.4.13), replace 2/nC  by 2
nC  . 

Chapter 16 

p. 469: before Eq. (16.1.2) after “MTF is [16.2]” add “for plane and 
spherical waves, respectively.”  

p. 469: replace Eq. (16.1.2) by 

   
1

25 1
3

23 3

0

λ1
exp 57.53 λ 1 a

TS a a n

f
M f f C z dz

b D


                    



   
1

25 1
3

23 3

0

λ1
exp 57.53 λ / 1 a

TS a a n

f
M f f C z L dz

b D


                    



 

p. 474: 3rd line, replace 2Cn  by 2
nC . 

p. 474: Eq. (16.2.14), replace   by  . 

p. 474: 1st line before Eq. (16.2.16), replace 2Cn  by 2
nC . 

p. 474: Eq. (16.2.16), replace MTL  by TLM . 

p. 480: Eq. (16.6.1), replace aF  by af . 

p. 480: Eq. (16.6.2), replace    ......exp   by     ......exp  . 

p. 482: 7th line from the end, replace 1/ρ / λa e  by 1/ρ / λe . 

p. 483: 7th line of the Solution, after “optical turbulence,” insert “for a 
spherical wave.”  

Chapter 17 

p. 495: 12th line after Eq. (17.2.1), replace “milliradians” by “cycles ∙ 
radians–1.” 

Chapter 18 

p. 518: Eq. (18.2.6), replace 
 
 

,

τ ,

x y

x y

O f f

f f
 +…by  yx ffO ,  +…. 

Appendix 

p. 573: Eq. (18), replace 3πk   by πk . 
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Solutions 
Chapter 1 

p. 576: Sol. 1.2 (a), replace  exp γβz  by  exp γz . 

p. 576: Sol. 1.2  (b), 4th line, replace 
0

ε ''
1

ε

j 
 

 
by 

0

ε ''
1

2ε '

j 
 

 
. 

Chapter 2 

p. 589: Sol. 2.8, replace 4th line by 
tan θ '

tan θ ' ' '/ ' ' " '

f f f x n x

z x f x f x n x

                
     

 . 

p. 589: Sol. 2.8, replace 5th line by tanθ " ' tanθ 'nx n x H   . 

p. 590: Sol. 2.11, 3rd line, replace 





 

165

1

163

1  by 





 

165

1

163

1 . 

p. 590: Sol. 2.11, 6th line, replace 







20

30  by 







20

30 .  

p. 590: Sol. 2.11, 10th line, replace ....
15.0

1
036438.0  by 

....
15.0

1
036438.0  . 

p. 591: 4th line, insert “m” after “999.999990.”  

p. 591: 5th line, replace (5) by (s). 

p. 591: 8th line, insert “mm” after “19.993399.”  

p. 591: replace 9th line by 5
20

19.993399 mm
1.9993399 10

999.999990 meqm    . 

p. 592: replace Sol. 2.14 by 
' 25 cm 25 cm 25 cm 25 cm

1 1 14.6
' 16 mma

s
m

s f s f
           . 

p. 594: Sol. 2.19 (a), 3rd line, replace 0.01127 m

1.4 m
 
 
 

 by 0.0127 m

1.4 m
 
 
 

. 

p. 594: Sol. 2.19 (b), 3rd line, replace 







'1

1

r

r  by 







'i

i

r

r . 

p. 594: Sol. 2.19 (b), 6th line, replace 










43.35707143.0

04324.000027.0  by 












43.35707143.0

028173.000028.0 . 
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p. 594: Sol. 2.19 (b), 10th line, replace “2.23(c),” by “2.25(c).” 

p. 594: Sol. 2.19 (b), replace 12th line by 
'028173.000028.000635.0 00 rr  . 

p. 594: Sol. 2.19 (b), 13th line, replace “–0.027243” by “–0.27243.” 
'028173.000028.000635.0 00 rr  .  

p. 595: replace 1st line by 
0

0.00635 0.028173

0.27243 3570.43
22.79 m

0.00027 0.04324

0.7143 3570.43

r


 

  

 

. 

p. 595: Sol. 2.19 (c), 4th line, insert “–”before the number 0.0086 in the 
matrix. 

p. 595: Sol. 2.19 (c), replace 2nd line from the end by 
'0086.00142.000635.0 00 rr   . 

p. 596: 1st line insert “–”before the number 0.0086. 

p. 596: 10th line, replace “Minimum” by “Maximum.” 

p. 596: Sol. 2.20, insert before the matrix “From Eqs. (1.7.17) and 
(1.7.18).”  

p. 596: Sol. 2.21 5th line, replace 20 LM  by  iLM 2 . 

p. 597: 1st line, replace iLM 2 by  iLM 2 . 

Chapter 3 

p. 599: Sol. 3.2, 2nd line, insert “arctan” before “0.15.” 

p. 599: last line, replace NdA  by sNdA . 

p. 600: Sol. 3.6, 1st line, replace  / πN P dA  by  / π sN P dA ,  

3rd line, replace “reflection by the” by “reflection by element dA  of 
the,”  

4th line, replace 2/ ddAp  by 2/ ddAp ,  

6th line, replace “one obtains” by “one obtains cos θrP NdA d   

where 
24 cos θ

rdA
d

R
  . Consequently,” 

p. 600: Sol. 3.7, 4th line, replace    2
2cosθ cosθ cosθ /s sP N A A z  by 

  2
2cosθ cosθ /s sP N A A z ,  
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8th line, replace “Since   APN / ” by “Since   APN / , where 
A is the area of illuminating source,”  

10th line, replace   2cosθ cosθ /r s s rP N A A z  by 

  2 2
2cos θ cosθ /r s s rP N A A z .  

Delete 12th to 13th lines. 

16th to 17th lines, replace 3 4/ ρ cos / πr r sP A P A z   by 
3 4

2/ cos θ ρ cos θ / πr r sP A P A z  . 

p. 601: Sol. 3.8, 1st line, replace 
s  by 

2θs  , 

 4th line, replace 
s  by 

2θ , 

 5th line, replace   cosθ ... cosr iA   by   2... cosrA    

6th line, replace cos coss i   by 2
2cos θ ,  

8th line, replace 
i  and 

s  by 
2θ , 

9th line, replace 
s  by 

2θ  (two corrections), 

10th line, replace 
s  by 

2θ  ,  

11th line, replace 
s  by 

2θ  ,  

12th line, replace 
i  by 2  ,  replace cos coss i   by 2

2cos θ  , 

14th line, replace 
i  and 

s  by 
2θ , 

delete 15th to 16th lines.  

p. 601: Sol. 3.9, 2nd line, replace  2 2πsin 2α 4πα  by  2 2πsin α πα  

(two corrections), 

  3rd to 4th lines, replace each 24πα  by 2πα . 

p. 602: Sol. 3.10, 2nd line, replace 24πα  by 2πα , 

 3rd line, replace 24πα  by 2πα , 

 4th line, replace 2 4 416π α z  by 2 4 44π α z , replace 2 24πα z  by 2 2πα z . 

p. 602: Sol. 3.11, 4th line, replace ρ sP  by ρ τs tP , replace 
LA  by τL tA , 

 5th line, replace ρP  by ρ τtP , 

 8th line, replace P  by 
rE , replace 22.1  by 1.22λ . 

 p. 603: 4th line from the end, replace 
2

1.24
...

W cm


 by 2... 1.24 W cm  . 
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p. 604: Sol. 3.16, 4th line, replace '''  dANH  by '''
rdANH  . 

p. 604: Sol. 3.16, 4th line, replace '  by 'r . 

p. 605: 2nd line, replace 
'

 by 
'r

r


 . 

Chapter 4 

p. 606: Sol. 4.1, 1st line, replace  exp / λ 1hc kT   by  exp / λ 1hc kT    , 

 2nd line, replace  exp / λ 1hc kT   by  exp / λ 1hc kT    .  

p. 606: Sol. 4.3, replace 910  by 810  .  

p. 608: Sol. 4.5, 3rd line, replace 310897.2   by 310897.2  , 

5th line, replace  1λ ,m T  and  2λ ,m T  by  1 1λ ,m T  and  2 2λ ,m T , 

respectively, 

7th line, replace  1λ ,m T  and  2λ ,m T  by  1 1λ ,m T  and  2 2λ ,m T , 

respectively. 

p. 609: 3rd line, replace each dA by LdA ,  

 7th line, replace 20.72 W m  by 20.133 W m  

p. 609: Sol. 4.8, 6th line from the end, replace 1210  by 1210 , 

2nd line from the end, replace 08.1
665.0

72.0
...   by 

20.0
665.0

133.0
...  . 

At the end of Sol. 4.8, add: “Since the irradiation of the laser is 
now 20% higher than surrounding irradiance.” 

p. 610: Sol. 4.9, 9th line, replace each 3ε  by 4ε  (two corrections), 

 10th line, replace 272 by 273,  

 11th line, replace 







...

...
3  by 








...

...
4 , replace 272 by 273, 

 12th line, replace 272 by 273, replace 3(0.5)6 by 4(0.5)6, 
 replace (265.5+9) by (266.4+12), 

 14th line, replace 33εT  by 34σεT . 

p. 610: Sol. 4.10, 1st line, replace  25  by  5.2  , replace 272 by 273, 
2nd line, replace 20.98 mW m  by 20.98 W m , replace 

298 μW cm  by 29.95 mW cm . 

p. 611: Sol. 4.13, 1st line, replace “and may” by “and may not,” 
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 3rd line, replace 2 δ ...m mLW f f     by 2 ...m mf f df     , 

 after 3rd line, add: “For single mode operation, 
4.77 MHzmLW df   and 

   8/ 3 10 / 4.77 106 62.9 cmcl c LW      from Eq. (4.6.5). .”  

p. 611: Sol. 4.14, 5th line, replace 3.60832  mm dffLW  

by 8.6022  mm dffLW  (two corrections), 

illustration, replace 3.60832  mm dffLW  by 

8.6022  mm dffLW  (two corrections). 

p. 612: Sol. 4.20, in the 2 last lines: replace “Output beam…focal 
plane” by “parameters shown in Fig. 4.15.” 

p. 613: replace 4th line from the end by  30.2 10 45 9 mm   . 

p. 614: Sol. 4.23, 2nd line, replace  2'r  by  

2

2

'








zw

r
, 

2nd line from the end, replace    22 140014  by 

    2 224π 1 1400w z , replace '2r  by 'r , 

last line of solution, replace a  by α . 

p. 615: 1st line, replace   ... by    1...  .  

p. 615: 7th line, replace   1
2 πτ

 by   1
2 2πτ


. 

Chapter 5 

p. 616: Sol. 5.4, replace each N  by m  in (a), (b), and (c).  

p. 617: Sol. 5.8(a), 2nd line, delete > .  

Chapter 6 

p. 619: Sol. 6.4, 1st line, replace  tis
2  by  ti rmss

2 . 

p. 620: end of 1st line, add “ ] .” 

p. 621: Sol. 6.6(b) 2nd line, replace 5.09 and 51 by 1.30 and 13.2, 
respectively.  

p. 621: Sol. 6.7, 1st line, replace 2
ni  by ni , 

3rd line, replace ....2 si  by  22 ....si , 
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7th line, replace  2910  and 25.5 by   2/10
29  and 12.7, 

respectively. 

p. 621: Sol: 6.8, 4th line, replace  0cos ω sa t t    by  cos ωs sa t t   ,  

 last line, replace 
0cos )]  by 

0cos ]  (delete “)”). 

p. 622: Sol. 6.10, 2nd line, replace  ...exp j  by  exp β ...j . 

p. 622: Sol. 6.11, 2nd line, replace  ....106.6( 34  by  ....)106.6( 34 . 

p. 623: Sol. 6.14, 8th line, replace I  by cI (two corrections), 

 2nd line from the end, replace cI2  by 2qIc. 

p. 624: 5th line, replace g by h in SNR equation.  

Chapter 7 

p. 626: Sol. 7.1, 3rd line, replace u by U.  

p. 626: Sol. 7.3, 5th line, replace  ρt  by  rt . 

p. 628: 3rd line, replace Aab  by abA4 . 

p. 628: Sol. 7.8, 4th line from the end, replace te SS 11 /  by et SS 11 / . 

p. 629: (b) 3rd line, replace “and” by “and 
     , δ , δ 2 ,s s s s s sA x y x a y b x a y b      ,”  

4th line, replace  ss yxA ,  by   ss yxAF , , replace ld fax /2  by 

2 / λd lax f . 

p. 629: (c) 1st line, replace each a  by 
2

a  (two corrections). 

p. 630: Sol. 7.10, last line, omit 
2 2

2
0

2

η λ l

A d

f
. 

p. 631: Sol. 7.11, 6th line, replace  λ ...lf  by  λ / ...lf . 

p. 631: Sol. 7.13, 1st line, replace 
 

...
0.95 μm

2 13,400
  by 

 
...

1.9 μm
13,400

  (2 corrections).  

p. 631: Sol. 7.14, 3rd line, replace  02η b  by  1/2

02η b . 

p. 632: 9th line, replace  stn xU  by  dtn xU . 
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p. 632: Sol. 7.16, 3rd line, replace   ...en  by  
n

e... .  

p. 633: Sol. 7.20, last line, replace  dd yyI ,  by  dd yxI , . 

p. 636: Sol. 7.23 (b), 1st line, denominator, replace π  by 2π , replace 

7.6  by 
2

7.6
, replace 5105.3   by 6108.8  . 

Chapter 8 

p. 638: Sol. 8.1, 2nd line, replace   








 by  







1k .  

p. 639: Sol. 8.4, 2nd line, replace  0β / 2a  by  0β 'x , 

3rd line, replace “where” by “where 0

2π
π2

β
λ ' λ '

a
a

s s

 
 
    and” ,  

p. 639: Sol. 8.4 (cont), 

 4th line, replace 
2π

λ '

c

s
  by 

2π

λ '

c

s
, 

 6th line, replace  0β / 2a  by  0β 'x . 

p. 639: Sol. 8.5, 1st line, replace  0 2 / λ 'k a s  by   '/20 sak , 

 2nd line, replace  0 2 / λ 'k b s  by   '/20 sak . 

p. 640: 1st line, replace 
/ 2

λ '

kc

s


 by 

's

kc
, replace 0β

λ '

ka

s
  by 

'0 s

ka
 . 

p. 640: Sol. 8.7, 3rd line, replace  xu  by  ',' yxu , 

 5th to 6th lines, delete each λ  (three corrections).  

 2nd line from the end, replace 
 
 

 
 

2

0

'

0 u

xu

s

xs
  by 

 
 

 
 

2

0,0

','

0,0

','

u

yxu

s

yxs
 . 
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p. 641: Sol. 8.9, 4th line, replace 
   2 2 2

2 0 2 0' ... 4 cos β ' 2 1 cosβ 's x K x K x     by 

   2
0 0

1
' ... cos β ' 1 cos 2β '

2
s x x x    , 

  2nd line from the end, replace each 'D  by 
2

'D
 (two corrections).  

pp. 642–643: replace each 'D  by 
2

'D
 (41 corrections!). 

p. 642: 2nd line, replace 0 2sin 2β x  by 0sin 2β x , 

 8th line from the end, replace LK  by 2K , replace 'b  by 
2

'D
.  

Chapter 9 

p. 644: Sol. 9.2 (a), 3rd line, replace 
... ...

... ε ...
MCO  


 by 

1

... ...

... ε ...
MCO  


, 

 4th line, replace  
 1 2 2 1

... ...

ε ε / ....T T
 


 by 

  ....

...

/

...
4

1221





TT

. 

p. 644: Sol. 9.4, 1st line, replace  H  by WH  .  

p. 645: Sol. 9.5, 4th line, replace “dry sand” by “concrete,” replace 
“concrete” by “dry sand” , 

 4th line from the end, replace “200- mm” by “2-mm.” 

p. 645: Sol. 9.7, 3rd line, replace 11 ... / ... ...
...

1 .... / ...λ ...k

R
MCO


 


 by 

...
....../....1

....../...1 1 




k

T
MCO  (two corrections). 

Chapter 10 

p. 646: Sol. 10.1, 1st line, replace each “50” by “0.05” (two 
corrections), replace 52.6 mm  by 50 mm lf , 

 3rd line, replace “52.6 “ by “50,” replace “2630” by “2765,” 
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 5th line, replace  2π 18  by  2π 8 , replace “52.6 “ by “50,” 

replace “1911” by “2011” , 

 8th line, replace “2.630” by “2.765,” replace “5155” by “5419,”  

9th line, replace “820” by “863,”  

10th line, replace “597” by “627,”  

11th line, replace   1
max

mfx  by   1
max2 mfx , replace “52.6” by 

“50,” replace “5.26” by “5,” 

12th line, replace     1
6820 52.6 10 23.2 mmx


       by 

   1
52 863 5 10 11.58 mmx


       , 

13th line, replace    1
6597 52.6 10 31.8 mmy


       by 

    1
52 697 52.6 10 16 mmy


      . 

p. 646, Sol. 10.2, 3rd line, replace “52.6” by “50,” replace “2986” by 
“3142,”  

 4th line from the end, replace “5973” by “6283,” 

3rd line from the end, replace “5800” by “6000,” replace “5%” 
by “1%,”  

 2nd line from the end, replace “5580” by “5870,” replace “888” 
by “934,”  

 last line, replace    151026.51776
  by    151051868

 . 

p. 647, Sol. 10.7, 4th line from the end, replace “2630” by “2765,” 

 3rd line from the end, replace “558.1” by “586.8,” 

 2nd line from the end, replace oyN  by eyN , replace “1911” by 

“2011,”replace “405.5” by “426.7.” 

p. 648: Sol. 10.9, 8th line, replace 2630 by 2765, replace 1911 by 2011. 

p. 649: Sol. 10.13, 4th line, replace 50/8.6 nn  by nn /8.6 50 , replace 

  9.1175.18.6   by   9.375.1/8.6   (two corrections).  

p. 649: Sol. 10.15, 3rd line, replace lfkD /  by / λ lD f , replace 2(80) by 

(80),  

 4th line, replace 266.7 by 133.3, 

7th line, replace “recognition” by “identification.”  
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p. 649: Sol. 10.16(a), delete “FOV” at end of line. 

p. 650: 1st line, replace    50.027.01163.0... 5
5 P  by 

   45.027.01163.0... 4
4 P . 

p. 650: 7th line, after “less” add “slightly.”  

p. 650: 8th line, replace p5 = 0.50 by p4 =0.45. 

p. 650: 8th-9th lines, replace    stnt FOVs 908.110555 0   by 

   stnt FOVs 728.110444 0   (4 corrections).  

p. 650: 9th line, after “which is” add “slightly.”  

p. 650: Sol. 10.19, 3rd to 4th lines from the end, replace 
02α  by 

02α / 2π  

(two corrections),  

last line, replace 0.45 cm by 0.48 cm.  

Chapter 11 

p. 654: Sol. 11.7, 2nd line, replace x2  and α / 7T  by x and 7 / αT , 

respectively,  

5th line, replace 5.31 by 5.86. 

Chapter 12 

p. 656: Sol. 12.2, 2nd line, replace max2 af  by af2 , replace 

  112 2 cycles deg
   by   1

12 2 cycles deg


   . 

p. 656: Sol. 12.4, 2nd line, replace “22.5” by “25.4,” 

3rd line, replace “0.4/22.5 = 1.78%” by “0.4/25.4 = 1.57%,” 

6th line, replace “1.78%” by “1.57%,” replace “0.16 in” by 
“0.14in,” replace “0.4cm” by “0.36cm,” 

8th line, replace “0.4 cm” by “0.36 cm,” replace each “0.8 cm” 
by “0.72 cm” (two corrections), 

10th line, replace “0.8 cm” by “0.72 cm,” replace “91.7 cm” by 
“82.5 cm,”  

12th line, replace “0.8 cm” by “0.72 cm,” replace “2.75 m” by 
“2.48 m.” 

Chapter 17 

p. 666: Exercise. 17.2, 10th line from the end, replace lar fff   by 

lar fff / . 
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Explanations for the derivation from Eqs. (2.3.19) to (2.3.20): 

From Eqs. (2.13.16) and (2.3.19) we obtain 

 

 

 

1 2 1

2 1

1

1

2 1

1
' '

'

1

( )

( ) 0 . (2.13.20)

s s s s s

s s s s

s s s

s s

s s s

r r Ar Cr Dr
B

r Ar BCr BDr

BCr BD r Ar
B

BC AD r Dr

r A D r AD BC r

  

 





 

   

  

  

  

     

 
  

where AD – BC = 1 because of matrix unimodularity. 
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