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vy coda  coniunlo monp )l meda TH e A wodo TE

-

-
so9ne ccmpos E e ©

L

P/ wedo TH wievnion {ncquéncic lcmos gue

= > n Siwt
Eq. (3303 *  E(@.t) = 7 Ez(xg) €
- . ~ - -twb
D, E) = ¢ o €o Lo (zx itz lxp)) €
T
i
7 Wis.0
Eq. (L133.3)

Ez(xW) = Eo Siv ("‘

- -y -
Exencicio

detenminan cawnpos E ¢ © p/ wodo TE

Menon g('\e otué'ncic
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Ex. 2 ¢ cavidade nessovavide. dnes Seccco dnansusssad concele,

naio R ;

p 9]

Vo e
-

D

Ny

ivicial 5ol eq. de l-lr-@mhoe'lz 2-D (106.4) _evn coondenadcs

poecme.s (P" deialhcs; V.?_J'a_ Sec.3.7., JacWson)

covan ot =

o ot Y e
op U' op /

I—)':. c).e'z.
Bq (Goe4) = v 9 (ol , 9% . y*F .0 (134.3)
P oop it opl Pt ooyt

onde ‘)’= Ez (modo THY ow Bz (modo TE)

$08. (134.3) : via wedodo de sepanagao de vanicveis

hiloéle_se. : %(pn{’) * (AP d(P)  ewn  (134.3) :
d 9 fodu) . w dd v 2ud -0+ Jud
P op \"op / P* de* :
_ nelan since
L 0 d foduw) « ¥%* - -+ dd = wm® :cle de sepanagan
PPy 3 v
v " m*d - o (134.2)
Pcl /Pd_t.g) 4(‘("{3"—m‘)u_= 0] (334.3)
dp N 9P tibra)




v
s0€. (134.2) 1 gy - P
(135.4)
cowmo §(pr2w) ~ d) - wn-o0,1,2
-Pnobee_ma_ nedicl,
se x=¥p > d -dpd - ' d . = 9
% Jdx dp ¥ d\D dJp Jx
(13%5:2)
b Fq (3%4.3) : du 4 du 4 (1-yw*YW o : Eq de Besse@
Jx? X o \ xt /
sol. 1 U(x) = U(XP) = Im(‘i‘llp) . funcob de Dessel de
1% 4\'po ondewm m
Ly J’(.‘o.\?) = AIm(f‘P)ct‘m‘? M E DD s (135.3)
()Y _wmodeo TH
, timd
Eq. (135.3) 1 Ez(p. )= EoJm(Yple ., m: 01,2,
gog, LA0F8Y ¢ Pel(p=-R.a0) =0

L~ Jw (*R) = © = Ymo= = Xma : N-€simo Zeno Jw (x)

Ly Lz (p.e) = Eq \Tm({\mm?) e —m = 04,2, ... (13941
L T A
V2
£q. (832 3 + (Ivan.eg = € [ 3% ¢ {ejl\‘\ ™= 03,2
) L% R \'dg 7/
n= 3,2, ..
-lfnaqs de nessondacio P= 0.4.2

(tilibra]




Pl ”
ool s wnode T wawonn 'Enc.c;ue.ﬂ{:rc : M=0, n=3, p:o

ROiS Yoy = 2.40S < ¥Xwmn (\!ajo. Sec. 3.7, JacWson)

Ly Wono = 2405c/Q ihdcpendev\lc pan&majno J .

-3

-
ceenpos E o« © p/ wodo TH wienon {naquumtc-,.

Eq. (430.3) : E(A.&) - EEzu.:)e

-3 iz ) o ‘-\ —l.
B (A, ) = oo Woro (2% Ve E2(p)) & >
“-‘Ozl e
E'K{;C)F(EZ) = '{3{‘1}! EoIl(fe!P)
=~ \-E Eo Jl (f‘osl‘:\ e.-fwt
e
(336.1)
Eq. (335.4) - Ez(?) = Eaq Jo (5‘01{3)
0hs. + Cewmbnan Pnopnie_dcdes Jm (%)
Tom (x) = D™ T OO
23 (x) = Jm-3(x) - Ty (%)
(i) _wedo TE
- timd
Eq. (153.3) : Bzlp,@) = Yo T (R.9) € L, M:0,12,,..
c.c. (307 A) OBz | gy Tl PRY » 6 = Paa® s oy
' n-¢simo_ Z2eno 3w (x) A
i
> Bz(pp) = Do Jm (fmaple , e 08 Z L (436.2)

ns= 32
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Eq. (332.3)

z
<
—
~

u)m.n.:‘a = C ( Len 4 Q_T'L\;
d

(s
Rt \

~—

0
[

AR
( P
taegs de  nessonNANncic

modo TE tnenon [(-ne.almﬁnc.r'a

Mm=Nn:=p:= \ . _pois

Wis = 4.84% € X'vaw (VE“E‘G‘ Sec. B.j.JG.CQSOﬁ\

‘v
Ly  Jas.y = 1841\ ¢ fl v 2,932 Qz/dz\ :
R\ !

noian dcpendihcic.

nazdo R/g

- -

Campos E ¢ ©

P/ _wmodo TE wiewviOn (_ne.alu?_nc.i&.

Eq Az, Ay . onde ¥=9/d

(137.3)

wiN

Bz(?n{’) = Bo 3:({»}3) cos P

05s.: aplicacoes cavidade pessonanle cihbice,

Ve lc Sec, 19.6.4, Zavawille
) (@]




" Sobne e.nm%ia cavidede ne_c:.sonc:n-le._

(53 [

panedes mc.ldeir_cs - condo-{on Pen{a-'jo L SUe> = <UJed !

Eq. (119.2) : <uWy = G.olg‘z * ! l%‘z
t Z
5l}10

= 7 e il =5
« ' €Eo (“:tl v lEzl + c* ‘B{:I + Cblﬁz\‘) (133 8.4)
4

{WUY pode Scn c)clenmiﬂc.dc de wnodo analoaq

Velt Pgs- 3y - 128,
N LI = -

(1) _wodo TH

LS = ! G.o(llg’;-,lz* IE’.‘Llli- c.‘lé,bl"’) pPois Wz - O
4
- =3, 2z
Eq. (130.3) : 1Ex |~ = K: I VeEz| s5in%wz
\ "“'
IE}_\" z lEzIICOszu’z
Ez = Ez.(v-.-‘\,]
-3 = z
ct I Bel’ = c?w? | etz casPez .
cf‘f“'
K= pTh p-so._t.?,...
dJ
*&mos QIUQ-.
cl
z - .
(Ue> - (()n (dz ! C-o/lE.t-.\z\ \Ez-‘z)
S B
AL ©
d
Covno (dz cos®¢z - L d( 3y Se0)
J 7 < ] 7
D .
2 z <
b {Ued ¢ & €od [(i%00) (dn[IEzi v K2 \Vabz\z\
3 AN LI \ oy )
Al :
o )
Eq. (ug) = CllE2\ (tilibra)
A




//

We> = 4 €od (1 Smﬂ/l v (o) (0% 1ez®

(139.1)
.kdf‘;’/J
Al
(ug > = (d?p (dz | €0 C21Bel
.
LS [+
- e
= J €Eod /S\rSDow cw* (CJ%'} | Ve Ez |
L —_—
='{‘L|Eziz
Copno o= BT g%® s Eq. (132.3)
bWt = ) ov ? o <ded> = Luad> |
C,.zf?‘ 1\1-

Ly <0 = CUeH + <Uad = God(“ S?.o)(.l*(

2 ) (d’h!&;t‘ (129.2)
i / )

oo

Al

Ohs, Eq.(ss‘a.?-) o« ¢/ nesulleoo léencﬁ, \/r:\}i:. Sec, 19.6.5, Zevnawiée ,

(i1 _wmodo T

de. vnodo ancloao a0 cuic de onde, pode wmos cowsidenan

—~ =2
g, (133.2) ® 4nans£onmac,ab de dualidade E > cB :

CuS = + €Eoc? [ s (om 2\ (d%\&z! . (339.3)
4 k Vo / J
Ay
)
.

pois___pe |, 2.
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. Alanuaq({n e cavidades nassonan-!c.s.

vimos que pL em’g de _owndas Pgagd;s CQ”Q!!JQI! ;‘mpm{eilo H

= e{mlos dissi Pa"l’ vos ( dissipacao bhmicc )

i cicl Cu nenaic _ao fongo

%uia de _onda, EQ. (126. 1),

de wodo ancfeo(q)o p’ covidade ne.ssOHGﬂJc:

* Se P(lﬂ(’.c}t‘.:: me_"éeicas = co\nr]ulna pm-'rc.i-lo

> mado {nec.lu“e.ﬂc.ic. k)\.;la e eslccioﬂmio;

* Se panec)c.:s mr_lc:Q'-CaS = C.Dndul_ﬁn impm{milo:

E ( 1SS ivo —> ivnenio ™ ¢) wmodo :

nolan ouho.eo{.)ia niveis alﬁmicos \

' i gﬂ EQQQC!I:& = g_Qzﬂdann impm{eiJ‘D $
Wo —>  Wo + Aw s (0/2
—
/ / % aeimaqnlt devidag T < * 00

/({nco' nado pL T >+t

-iWet a(Wwot A L Pt/
Covwp E(t), D) ~ ¢ =% L e
z * -Tt
L enengia oda® (VY ~ 1E IR ~ €&
- E 26.3%) i 6 esweven

-re . -
Ult) = Uoe enenaia  anvmazencada wna  cevidade
é& enenqic inicic@ i " “
)
(340.1)
L du = -1y : Pﬂlé‘.ﬂcic. dissépada. S

t (reee R
d , (tilibra)




((wWot Aw)t _pesz
e

ﬂo“o.n D Cowmo E(t) = [o e
@ iwk = i (w-wo-bw-clz)t
L EB(w) = ( dt E({Jf’,lw = (dL Eo e )
/= ) =
o !
(W-Wo - Aw) - L M2
Ly {l.’:tun't‘z oL i . Pinha de nessonéncia
A
(u}-wo-ﬁuﬂt v () (Zane.n‘/z;'ana)
7
'\\'\
\W
\
i
/3\/"’ M= wWo/& : FWHWM {uQQ widih al
f2f---- hell wiexiwow
[] 1 L] L)
//II ! ll\ _~ ta)

no"m : ?/ g =400 —> F’—» O é,'nl'm. de ncssr)gg'mia - dg.QJc de ;\LQQC.!

nodaa : [ : wiedida g.'l(e.ilos (‘)r'SSn"DaJ-'v'ai.

simiCan IB» pL_guia de andas

' d"'_[,;" nicco :

& : Woe b ga."on de quae; dade covidede (144.\)
T
® Eq. (340.0) ¢ B - Wwo c\nmq..'a anmazencda

poténcic dissipade

pnéximm e.-lapa-: dc_{mminm F ouw B . de o do anééo%o

& Bx : tilibra
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Eq. (M4on) = T = -t JU (342.3)
J odt
Y, pancdes = C.O\r'\c)u‘lOn Pen-gr_.ilo. [ Eq. (1298.2) modo_ T H
Eq. (139.3) , » TE
" du/dt ~ Eg. (825.2)
d{Poise> - i BB
dA 2}:3(}'3
( 2 IS =2
s o-gdy = <Thisp.> = ! dn 1nx D) def, cwn Fia. pa. 107
1
JE 2U6 TS “suP, CAVIDADE /
4 /
d !
1 -y ’,‘ -
. 1 [ QJ(dn 1£;enzl : Jﬁvdc)(dz n?n%t’—\
Z=0
p/_canidade / Zjuoz'q"% \ Al r o
%. !%‘5 Ennn'le.inc. A 4\ (142.2)
(Y _wodo TW,
Eq. (130.)) :
~ e ~ =V . "~ P s -I..l'-l.)t
I ® = 7w R = fpo€ow zx(zxViEz) (cose) €
7 ot
\-—--"\/—-—-__—'
N
= -VJee,
~ = = 2
L 12317 = w® | Veeel
I - r = - A » e it
e TR T nx Dt = L’Unéo@ nx (Zx Jtﬁa)(Cosn’z e “
' —_—
= ; ()Ez/an-
- - 2z
w rfen® 5 et | atr_.li cos®Wa

cive lon
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Eq. (1422) « =dy = ! w
Jt 2ude$ céeh
-~ d
i / 2 (C)?ﬁ l\7+,Ez.lz ! fde. #&Ezr-}(dz cos®uz \
\ AL R e j c)ﬂ- °
1A (3 + $p,0)d/2
temos qsLt-_{_VC&j_gi_c.m L)
-do - 4 { [ A +/1p‘li.\z \w

Jt 2utT s e\ Lo/ /

e (20t (et v 1 g (A% Spio) [ de jaez) ) (343.1)
X z Jo leow U/
Ay
nolan @ ewn paincipio, ' pode s delenvminedo e pc.nJ:‘n

Eqs. (133.2), (842.3) e (143.3)

v en &;g.g-,sg qu-t R PQ(}{_ s eswnido_como  ( chg. E q- (8.95), Jack'son )
A~ e d ! - Mo (59) . { -rc:-/on 5;Qm;'-/m_c.g)
T N

S /o
e 2/11+3xCd \ He (58)
N /er.L/

~_dnea -/o-{c /A

pen{me.lno & ,._/ ' sul::)ea;!:'q';. covidede

ovnde Iy~ !

— -

\no-lcm y A ~ nazoo : voluowe = 50 OCupedo _Ccampos Ee® cevidede /

¢ 0
W = 5% 1 ) " oewn C.O\ndulnr\.
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(iiy_wmodo TE,

Eq. (123.3) ¢ -
E'L

P - -
Lo 1223\ . k' (Te®e)

‘_7_ e —
B

s - s = 2
L> lﬂi@\z = K*© L x Vi Bz Coszy_(r. 4 lele‘:inz\!z

\(-41
B (1420 -do = &, (5 (dh W 1 Temalt
ot 2450 § 'JAL . o S
Crezl?

S . g
2 [ do [ ¥ 1B xTeB21® s 18217 ) (dz cos’uz \
AR T /) ,

=d/2

‘l‘tmos (‘J‘\H. (\fﬂl\i{fcms\'

-du = 1 / 2 /_‘Q'- )z. (r‘ﬁ'} Bzl 3
Jdt  2Zpics \oNend

(344 .4)

_nesse_caso, ' pode sen, em pnincipio, defermiviado a peadin

T O G = (342.4) e C144.3) !
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