PMS 3L 202

heche 23
Il/ul> H bgr Spm
ler.s \2,-!.1/ 1215 24
Osci“ah'nq OU'PGQ
We lave consids o dx'pofe , arrangz&l oS | /" r
ustraked ond whee He thorgg,  osallakes ay,
o @
% [ & 6f/a oS /u_)‘t) d/z g ﬁ/"
We  use e g{A‘sz d;PprfJx{Mabm 4/7/5 ‘
L @
r>d 4 0)

ond 4 mon-relghnshc apprexmahan

dec &

ond  Hus ﬁives

VIFA) % 4*1"1—6 PG—C?—@ g’—-sln ’743] + = CostCt r/)]}

1]

i+ ME wofori] 3

47

whoe Po= qedl s e amplivde of e cipole momont




We aow nud o CONPM@:
) K  elaehic held E
Z) Yo Magqgh'c E'dﬁ{ §
3) e ?03nh'r5 Jeciar é

sk Huds P\‘ociuaa.s, We  anhelpale Hat it ma:j %feld waues Yt
prepagake apkaﬂml_bj ouhoards. We an see ot He  porerhals Jom

sinusoidd  wares it Sf)luznca,{ wavetionls  and pheswmblﬂ so wll
#o felds .

We taus watoduce e  wavepumber
k="%

ord fae wmve!erg’r&
N=2,

Radphon  zone

In He radigha. 200 approximehon

DA

T furtuer SI'MPLCB'M e polenhals



Radiabion

Zone oppro ximahon ¢

/\_//\J—Jr— = e ‘\
(VR v PR Gty
;5 4MEel C L
|
AFg) =~ HPbw o, (ot -kr) 2
410
| - S L -"//
We get e flelds o -
22, %‘
E=-VV e
. Y -t -
B =VxA
T resuls we
le r»d  end d<< C/w ond v Haen o
03&“&”/{3 di(aob, D = pocoswt 2 produces  Relds .
E"‘ = LN cos (b -r) ©
A4TMEuT
S —Eokz l




Proot: Fiest

!«J

/
o W 0SE
[B-—w—s— sin (wh-r) + Petok @& cos (b - k">]

[

4TE, T2 4Mg.r¢

y A
i _‘l— E”im@ 2 3{;1((,\3!7-!(:*) )
AMEGT C

/

hen

b TMRYT s k- tr) 2
2 LI

o IPL

e L T - s
B 4T T ws(e 'kr));coser—-Sme/@J

C P st ot ed]

A-WGaczr
was'
. - APl Lo giplor iy
E =- 3 4Mée1*  C

Easm@ W A
b — Sifwb-br) &

4T, T* <

~ Posing ot

b E oS(wb-kr) f‘_"\j
N&oT



Tbte, L\'rg# wo lems  hawe Ma_gn,duc(@r

(& r&
r-](_ 2> |
/\bbus
5 _ k2
E~ ~PoF sm@cos(wb'-kr)é\
4Méo
New —for é

-
A= - MePo Lo Sinfwob-lr) Yese T -sing &
471 : [ e G‘]

S0

el _\_—Sm%/ r—%@w@%& = ar anr};ﬁi

= _J_{____ (.f-ﬂc__ _SM[L.)E kr)s‘n@) + 4 aLOS|nQA)‘: b') COS@ @

=1 AT
/ éoc
{ ZP K sin@ cos (ot - kr) = MoPeW o i (wﬁ‘tf)] 5 .
4Tr?

4 Méo rec?

[ Po it—- @S (wb-trd>  — E‘Qw__ Sl\ﬂ(bulr—b)jsfﬂ@é\



low  Cempare _k__. to vl - Fa

rl

3E

)

Han Ty = K rl) ond. e 1'/? Aoranates. Thus

Y , ok A
B = por SINO cos(tob-kr) &
4 Mgy et &




/HM*S we see Hat

//v-\m

{ o | —
%! An osd Hab/\_g oy p ol pro duas alzc&‘oma@ nehe, wa@
/ s T T SRS b
mﬂ% 'Fl;dd% %ah‘s% |
l) @ = —l: /l"\ X E

) He omplihucle  ceponds on e nm_jla of  cbsevahon”

= 3
@:O =0 E:C) ,Re.:'"é
a//(;'
/o
£y !
_}LIT? - —’-_;f B
m?( l'! i ¥ :
2 Lyt \.
- N
E




1 Poynting Vector for an Oscillating Electric Dipole

An electric dipole oscillates as p = pgcos (wt)z. The following refer to the radiation zone
approximation.

a) Determine the Poynting vector

@

)

b) In which direction does the energy propagate?
) Determine the time-averaged Poynting vector.
)

d) Determine the total rate at which energy radiates in all directions.
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