Fisica Teodrica 1 - Practica

Ondas planas.
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Ondas planas

Temas a tratar:

e Problema 5
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Problema 5

Enunciado
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Problema 5

Enunciado
Evac — Eoelk-xflwt + Erelk,-xflwt
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Problema 5
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Problema 5

Enunciado
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Evac — Eoeik»xfiwt + Ereik,~xfiwt
. . Lr .
Ee — Etelkt‘X—lu}t 4 E/relk,-x—lwt

Condiciones de contorno en z = 0:
0=E; |;-o=E;+E, = E,. =-E;
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Problema 5

Enunciado

Eo
k
Et
k;

VA

X

y

E=0

Evac — Eoeik»xfiwt + Ereierfiwt
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Ee — Etelkt‘X—lu}t 4 E/relk,-x—lwt

Condiciones de contorno en z = 0:
0=E; |;-o=E;+E, = E,. =-E;

Evac — [Eoefisziwt 4 E,eik27IWt])?
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Problema 5

Condiciones de contorno en z = d

L (Dvac - De) 4 |z:d =0

° (Bvac - Be) 2 ‘z:d =0

L] (Evac - Ee) X Z ‘z:d =0

L (Hvac - He) X z |z:d =0
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Problema 5

Condiciones de contorno en z = d

L4 (Dvac - De) 4 |z:d =0

° (Bvac - Be) 2 ‘z:d =0

L4 (Evac - Ee) X Z ‘z:d =0

L4 (Hvac - He) X z |z:d =0

Las primeras dos se satisfacen inmediatamente porque los campos son paralelos a la superficie.
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Problema 5

(Evac - Ee))? X f‘z:d =0 — [Eoe—ikd 4 Ereikd] _ Et[e_,'k/d _ eik/d] =0 (1)
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Problema 5

(Evac - Ee))? X f‘z:d =0 — [Eoe—ikd 4 Ereikd] _ Et[e_,'k/d _ eik/d] =0 (1)

Usando H= . /€k x E

(Hvac - He)(_)?) X 2|Z=d = = [Eoeiikd - Ereikd] - Et\/g[eiik,d + eik/d] =0 (2)
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Problema 5

(Evac - Ee))? X f‘z:d =0 — [Eoe—ikd 4 Ereikd] _ Et[e_,'k/d _ eik/d] =0 (1)

Usando H= . /€k x E

(Hvac - He)(_)?) X 2|Z=d = = [Eoeiikd - Ereikd] - Et\/g[eiik,d + eik/d] =0 (2)

e—/kd

Sumando (1) y (2): % = Jecostkd)—Tsn(kd)
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Problema 5

(Evac - Ee))? X f‘z:d =0 — [Eoe—ikd 4 Ereikd] _ Et[e_,'k/d _ eik/d] =0 (1)

Usando H= . /€k x E

(Hvac - He)(_)?) X 2|Z=d = = [Eoeiikd - Ereikd] - Et\/g[eiik,d + eik/d] =0 (2)

e—/kd

Sumando (1) y (2): % = Jecostkd)—Tsn(kd)

Reemplazando en (2) y despejando: % = 7%67%&’
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Problema 5

(Evac - Ee))? X f‘z:d =0 — [Eoe—ikd 4 Ereikd] _ Et[e_,'k/d _ eik/d] =0 (1)

Usando H= . /€k x E

(Hyac — H)(=9) X 2|p—q = — [Eye @ — E,e*d] — E,\fe[e ¥4 + %' =0 (2)

e—/kd

Sumando (1) y (2) % = /€ cos(kd)—i sin(kd)

Reemplazando en (2) y despejando: % = 7%672”«1

Queda tomar €; = 1y e3 — oo (limite conductor) en el problema 2 y ver que da lo mismo.
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Problema 8

Enunciado

conductor perfecto absorbente perfecto
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Problema 8

Enunciado

conductor perfecto absorbente perfecto

dPmec  dPem 1 ?{ 2
gF mec S T.
dt | dt Sy drt-n

PEM = #fv d3rE x B
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Problema 8

Enunciado

conductor perfecto absorbente perfecto
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Problema 8

Enunciado

conductor perfecto absorbente perfecto

T-n=2Z[(E-n)E+(B-n)B— 3(E?+ B?)n]

1
4m
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Problema 8

Enunciado

conductor perfecto absorbente perfecto

LT 0= A(EWE 4+ (B-n)B - 3(E2+ B
é(T -n) = %Re[(E* -n)E+ (B*-n)B — %(|E|2 +|BJ?)n]
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Problema 8

conductor perfecto
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Problema 8

Condiciones de contorno
E=E +E =0
B=B,;,+ B, = —-2Et

B E,  k
k; E,. B,
n
t conductor perfecto
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Problema 8

Condiciones de contorno
E=E +E =0
B=B,;,+ B, = —-2Et

E Kk,
Reemplazando en el tensor de Maxwell sobre
K; E, B la superficie
B
2 (T-n) = g-[(B*-n)B — 3(|E[*+[B|*)n] =
n 1 2
—E|Ei| n
t conductor perfecto
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Problema 8

B; E,
k;
n
t absorbente perfecto
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Problema 8

Condiciones de contorno

E=E;
B=B;=—Et
B; E,
k;
n
t absorbente perfecto
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Problema 8

Condiciones de contorno

E=E;
B=B;=—-Et
B; E,
Reemplazando en el tensor de Maxwell sobre
la superficie
K;
: T = —%I6P + [B)n] =
n —i\E;Pn
t absorbente perfecto
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Problema 8

Si la incidencia es normal E-n =B -n = 0.

10/15



Problema 8

Si la incidencia es normal E-n =B -n = 0.

La presidn estrictamente es la fuerza normal a la superficie

1 1 1
P=—n-—(T-n)\=—-n.— * * _ 2(IER 2
n 47T< n) n 87rRe[(E n)E+ (B*-n)B 2(|E\ + |B|*)n]

1
— o (EF +BP) = (v
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Problema 8

Si la incidencia es normal E-n =B -n = 0.

La presidn estrictamente es la fuerza normal a la superficie

1

P=ne L (Tom) = —n- LRe[(En)E + (B n)B — H(IER + B

4
—_ 1 2 2y _
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Problema 8

Si la incidencia es oblicua tenemos
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Problema 8

Si la incidencia es oblicua tenemos

Ei = (Eie1 + E2ez)ei(k"'r_m),
E, = (Efe} + Ejeg)eitore),
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Problema 8

Si la incidencia es oblicua tenemos

= (Eje1 + Exep)e ilkir—wt)

, = (Elel E/ /) i(k,-r—wt))
= (—Eser + Eyep)elir—wt),
( E1e1+E2e2)e (krer— wt)

donde e =sinf n+cosft, e =sinfn—cosft, e=txn
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Problema 8

Si la incidencia es oblicua tenemos

€2

Eje1 + Exep)e ilkir—wt)
Elel 4 E/ /) i(k,-r—wt),
Eye; + Elez) i(ki'r_Wt)

E = (
E =
Bi = (
B, = (—Eie] + Eyep)eitkrr—wt),

donde e =sinf n+cosft, e =sinfn—cosft, e=txn
El = aE, Ej=—aE, (conductor o =1, absorbente o = 0)
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Problema 8

Los campos totales son
E=E[(1+a)sinfn+ (1 —a)cosbt] + (1 — a)Ezer
B=—E[(1—a)sindn+ (1+ «a)cosbt] + (1 + a)Ezer

12/15



Problema 8

Los campos totales son
E=E[(1+a)sinfn+ (1 —a)cosbt] + (1 — a)Ezer
B=—E[(1—a)sindn+ (1+ «a)cosbt] + (1 + a)Ezer

Reemplazando en el tensor de Maxwell tenemos que la fuerza por unidad de superficie es

f=21(T-n)=—E(EP+|EP)(1+ |of)cos? n — (1 — [af*) cosfsin b t]  (3)
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Problema 8

Los campos totales son
E=E[(1+a)sinfn+ (1 —a)cosbt] + (1 — a)Ezer
B=—E[(1—a)sindn+ (1+ «a)cosbt] + (1 + a)Ezer

Reemplazando en el tensor de Maxwell tenemos que la fuerza por unidad de superficie es

f=21(T-n)=—E(EP+|EP)(1+ |of)cos? n — (1 — [af*) cosfsin b t]  (3)

La presidn es

P=—n- (T on) = —&(ER+|EP)L+]aP) cos?6
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Problema 8

l Or
¢
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Problema 8

Tierra absorbente o = 0
z
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Problema 8

Tierra absorbente o = 0

: Fo = [op (T n)-2ds
ll by Usando (3) conn=7yt=40
i l X F,=— [T dy fol d(cos 0)a? ;= | E[?(cos? f cos 6+

2 2
- E
cosfsin® 0) = —%
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Problema 8

Tierra absorbente o = 0

: Fo = [op (T n)-2ds
ll by Usando (3) conn=7yt=40
i l X F,=— [T dy fol d(cos 0)a? ;= | E[?(cos? f cos 6+

2 2
- E
cosfsin® 0) = —%
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Problema 8

Tierra absorbente o = 0
= [sg (T -n) - 2ds

by Usando (3) conn=/7yt=40
R F,=—- 027r de fol (cos)a® ;- | E|*(cos? 6 cos 0+
4
cos fsin® ) = —32|TE‘

dUme.: 4 dem — ﬁfSR d2r<E % H>
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Problema 8

=}

Tierra absorbente o = 0
= [sg (T -n) - 2ds

Usando (3) conn=/7yt=40
F,=— 02” de fol (cos)a® ;- | E|*(cos? 6 cos 0+

2
. E
cos fsin® ) = —%

Pot = ﬁst d?r|(E x H)| = £|(E x H)|[4wR?
_C_R2E2
= 5 |E|
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Problema 8

Tierra absorbente o = 0
= [sg (T -n) - 2ds
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4
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Problema 8

Tierra absorbente o = 0

: = [sg (T -n) - 2ds
by Usando (3) conn=/7yt=40
; F,=—- 027r d<pf01 (cos)a® ;- | E|*(cos? 6 cos 0+
cosfsin?f) = —aleE‘

Pot = ést d?r|(E x H)| = £|(E x H)|[4wR?
_C_R2E2
= 5 |E|

F, + SMam — o

Usando que m = p‘—317ra3 tenemos

3 _ Pot

a= 16w cGMsop
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Problema 8

Tierra absorbente o = 0

: = [sg (T -n) - 2ds
by Usando (3) conn=/7yt=40
; F,=—- 027r d<pf01 (cos)a® ;- | E|*(cos? 6 cos 0+
cosfsin?f) = —aleE‘

Pot = & [ dPr|(E x H)| = &|(E x H)[4r R
_C_R2E2
= S |E|

F, + SMam — o

Usando que m = p‘—317ra3 tenemos

3 _ Pot

a= 16w cGMsop

Parap=1g cm™3, Pot = 4 x 10%°W
= a= 600 nm. 15/15



