Reflection by PEC

Let us first consider PEC boundary conditions:
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Reflection by a PEC: TE Case

Incidence field:

E, = Aexpl j(wt - fz)]exp|- jk,X[g,

PEC K = ﬂéz + kxéx

> Total E field:

T E el j(wt- Aol jkx)+ Beljk, e,

From Maxwell’s equations:
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Reflection by a PEC: TE Case

H, = —w%{Aexp[— ik %]+ B expl jk xJyexp[ (ot - 2]
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Reflection by a PEC: TE Case

Z E, =-2Ajsin(k,x)exp| j(et — S2)]
H, = 2j L Asin(k,x)exp| j(et - z)]
WL
PEC H, =2 ks Acos(k, x)exp| j(at - pz)]
WH
. We can check that J 8Ey
x =0 X the following H  —
equation is satisfied Q)7 0z

Now let us consider what would happen at the boundary:
X:O Ey:O HX:O HZ¢O

From E field value, we can know that there will be no surface charges.



Reflection by a PEC: TE Case
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Reflection by a PEC: TE Case

R =2 KA exp| j(ot - p2)k,
oL
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We can also verify this result by verifying the following
boundary condition:

fA-dC=2[[D-dS+[[3-aS



Reflection by a PEC: TM Case

H =exp|j(et - B2)}iCexpl- jk,x]+ Dexpljk,x]ie,
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E, =-—exp| j(at - Sz)[iCexp[— jk,x]+ Dexp| jkx[}

&



Reflection by a PEC: TM Case

H =exp|j(et - B2)}iCexpl- jk,x]+ Dexpljk,x]ie,

prc | 2T ‘s exp| (et — A2)[{C expl- jk,x] - Dexp| jk,x[}
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> B, =Lexplj(at— p)liC expl- ik, x]+ Dexpljk,x]
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Boundary Condition: Ez (X _ O) -0 ‘ C=D

H =2C exp| j(wt — Bz)|cos(k, X )g,



Reflection by a PEC: TM Case

- H =2C exp| j(«wt — Bz)|cos(k, X )g,

- E = 2P ¢ cos(k,x)exp| j (et — Sz)]
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Reflection by a PEC: TM Case

Now let us consider what happens at the boundary

H(x=0)=2Cexp|j(at—B)E,

E(x=0)=2L"Cexplj(at - A ),
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Because of the E field boundary condition, there will be surface charge on PEC surface
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Reflection by a PEC: TM Case
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Now let us consider what happens at the boundary

H(x=0)=2Cexp|j(at—B)E,
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Reflection by a PEC: TM Case

H, = 2Cexp| j(et - A2 )f,
PEC |:|2 -0
rco % K =-2Cexp[j(et - p2 ),

We can again check that the integral form of the Maxwell’s equations is satisfied:

pH-dL = [[D-dS+ [[J-dS



