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1. A plane wave with optical frequency @ =4x10" rad/s impinges normally on the

silver-glass film structure as shown in Fig. 1. Assume that the conductivity of
silver o = 6x10"(Q-m) ™", the refractive index of glass n=1.5, and u =z, applies

to all materials. Find the thickness of the silver layer so as to produce

half-reflection and half-transmission characteristics. (10 pts)
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2. Calculate the TE and TM modes (specifying the mode designations and the

incident

reflected

corresponding cutoff frequency) that can propagate in a metal-dielectric-metal
(MDM) parallel-plate waveguide with water between the two metal walls. The
distance between the two metal slabs is 1 pm and the free-space wavelength is
1.55 pm. The dielectric constant of water at A=1.55 um is considered real and
equal to 1.77. Consider the metal to be a perfect electrical conductor. (10 pts)

3. (a) Write down the time dependent dipole moment p(z) for a rotating electric

dipole lying on the x-y plane, as shown in Fig. 2. (10 pts)
(b) Express the potential V' (r,8,4,t) and 2(7”,&,4&,1‘) produced by the electric

dipole at a distant point P(r,0,¢) . Note thatd << w/c<<r; 6 and ¢ arethe
polar and azimuthal angle, respectively. (5 pts)

(c) Find the electric and magnetic field of the rotating dipole at P. (5 pts)

(d) Find the Poynting vector and plot the intensity profile of the radiation. (10
pts)
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4. (15pts) FARUT LFANER
GREE: LBNERRMBLANYERTR  AARBLEAES T X)
(a) isotropic medium; (b) dispersive medium; (c) Brewster angle; (d) critical angle

(e) gauge transformation.

5. (a) (5pts) — 1B E N8 8947 4+ & (index of refraction) n $LE oA HN T E#
(relative permittivity) &, =g&/¢g, A & 48 ¥ = ¥ £ (relative permeability)
o=l g G RAARREAE ?

(b) (15pts) £ “HREHEK” IBRT  HoUNETHENEFRAZF S
Maxwell Ff248 > E#CMEEERmEaE 2  RAEB8EREZ T2 LR
BITHRGERER L () FARIGMAAR -

[Hint: #R & BHT (.0, RTAERZAAR:Vx(Vx7)=V(V.7)-V7]

6. (15 pts) B4k (water) Byta¥FNEF AR > BKIR (D 1kHz) B R&GE
80 12T RAKBERL R 1.77 - FRIE KRS T4 E4B4% (electric dipole) 41
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