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ENGINEERING : : PHYSICS/SCIENCE
EQUATION(S) . . . -] 1 . . / .
(Negative Sign Convention) (Positive Sign Convention)
Wave Propagating in cos(wt + kz) — forward wave cos(—wt + kz) — backward wave
+ z Direction exp(+jkz) + backward wave exp(+ikz) + forward wave
Maxwell’s Equations VXEZ:ij_, sz" l_),ng_, VXE_,:MU_)B o V.I_),:'DV 2=8E_>
VXH=]+jwD B=0 B = uH VXH=—]—iwD V-B=0 B = uH
Wave Vector & k=p—ja a <0 gain(grow) S <0 backward k=p8+ia
Propagation Constant | y = jk = a + jf a > 0 loss (decay) p >0 forward y = jk = —q _|_]'3
E=¢ —je' _ no <0 neg.index k<0 gain(grow) | . . E=¢"+ig"
Complex t, £ and o fg=u —ju” n=MnNo—Jjk ny, > 0 pos.index k> 0 loss (decay) Mo + Lk g=u +iu"
5 ' <0 gain (grow) . a)é
Lorentz Model gr(a)) =14+ a)g — T ol I'>0 loss (decay) gr(w) 2y e wg =2
Temporal Spatial Temporal Spatial

Fourier Transform

F(w) = %frwf(t)e‘j“’tdt F(k) = %frwf(x)ejkxdx

f() = f+ooF(w)ej“’tdw

fx) = f +OOF(k)e‘f"xdk

1 + oo '
F(w) = Ef f(t)eltdt

f(®) = J+OOF(w)e‘i“’tdw

1 + 00 '
PO =5- [ e

fx) = J +OOF(k)e”‘xdk

Fourier Series

Temporal

1 +7/2 _
o= [ s

-7/2

(0]

f®) = Z a,e J®t

n=—oo

a, =—

fx) = z o 0

Spatial

2TINX

1 +A/2
f f(x)el A dx
A —-A/2

[ee]
.2TTNX

n=-—oo

Temporal

1 +7/2 )
an = _f f(t)elwtdt
T -17/2

(0]

f@© = Z a, el

n=-—oo

Spatial
1 +A/2 _.2mnx
anz—f fx)e A dx
A —-A/2
> L2TINX
flx) = Z ap,e’” A
n=—oo
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