
N. Eo

NEo3.ci/iesintheplanedeterminedbyKR

KTEandthenormaltothemedium.aeWehaveboundarycond.tn s
红

发
(

c-CDco50-cco5QH-HREHi-TC-CD-FCTSohetogeti_EN-E.se
cǙi

.

先后蕊鉴
,⼀ 症恐舞⽤

Forthat ni = C压
,

答 ⼆

是 050 ,⼀朵⼼0⼯ ⼗ 050
T.hhenG-OB-tain.es 5䩁 ⼆点

Then Iget 答 = sos.hu+ 65 0T .



Whik 器 =

5器
⼯ ,ns.he-nzsinOTWehave

Ncosa-Nsh0T.is
台 = shOI-as-fz.SN

Itsg
⼆ 0

.

⼆

O.Thus.ifanuunpolarizedEMwaveisincident.at
theBrewsterangk.therefkctdwavewillbep.larizedinthedirectionperpendiculartotheplanedetem.netby

Eand

thenormaltothemedium.5.FM
= e

-从版
2

.

w (k) =wlkstvglk-ksthlkk.IN
⼆ 器k.ThenamplitudeofanyEMf.eu quantity 4



willvaryinspacetimeastt.D-fFDEWCDttikzdku.lk
) =

wlkg-vgkthk.tl/gk-xkoKtIk2.t(tz)=/e-KkDYIeit(kD-Vgko+hkoJt
e-ifgk-XKDte-kteikzdkfe-ktzktli-itg-nkttijk-i.ioust

- ivgktjktdk

-意境
怀兆北𡃵-䖳煭㱍⽐
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2.

XGti.pe/p(iSGk).ExpandAasAG.D=fAG)X.--AtAx+Ai+.--
From (7.

4)

wehave.tn/+Ex=o.WhileTi(fg)=f5g+gFft2Pgnf.Wehave-DjAt5A+
毙Āti哺) 本 +2𠶜明 = 0

hokintoe.ch powerterm :



xtm

:-|751和+ 5⽉4管⽤…725 成 +2𠴕㖄 = 0
.

itermi-DSTAtEAtiisAtz.in5吣 = 0
.

⇒ 也⾮剀丹' = 0

ATS +2 。有⼼
= 0

.

不 term : -_-
怵脑默 - 0
-_-

They are (777 and ( 7 . 8)

forAGFornzl.wehavextermi-KIAT.BA
+ 器胛 +啊椚+2咖啡' = 0



、
中

⇒ 翤 + (是啊 A = 0
.

55 胛 +2 7517胛 = 0
.

3
.

K-DG-k.PE 们

= [ 1的归州
⻔

=
- [⽩州姚⼊

⻔

=
_[# +纸[sj-ninjjij-ft.it可 怀县㣺和他𢝵们

⼆⼀年圹
-䋅旭⾏ (可出 北⻔檾姆繝

Forthatf䢄 ⽃
,

Theequationbe.me5

⇒ -_-fi-z.gl 。你 可㦩。叫蒯



canallout-gi-i-flt-i.io
-_-

fsi-ztfisi-t-l.DK
= [kioifikj-zG-nji-fkizriTD-zfkio.GSjtzfki抛炏烟 ?
-

Weknowfwmfmthatf.koikj-o-Sothethirdtem.is
0
, andtheequatonbe.me 5

= fk.si#D-tOHSij

Kris Mackewicz
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Forthal@oijlGikj-tHTij-ninjJWe.have
k.PT = - 101 可 .

(2)

Fnomaboveweknowi-lc-U-fi.TK
㗸 =

-"上
④2

⼆ ⼗ 式 1 +9
④
2

whichisnomzero.Soifwehavedoatsomep.int
,

thenfwillalsobecobutincrease.Thatcause5acaustic.CO→_→ ats.me

distancedongt.hneray 、



6.

tdFromdirectcdcalatonweftfknowthatthepathlgthise.cn
→ ← L-

l. = 1 2嗨tfii

Z-oe-i-ti-Assumethatlxl.ly/aL.Wehavee.=lii+L+
传舆

e = 坐𨀉 + L -璺
,

(b) Fomab.ve weknow

△ l = 器
,

Also.weknowthatphases.is matched at



thephhok5.So.whenfol-2T.ru
,

4⼤ncLzn.ITCL wǎns
⇒

y-w-a.int
ns.tyismaximum 。

nihgernumberwheny_lzntD.zncL-u.int
ns.tyisminimum.clDsourcehastydisp/aamentThenl.=a+4-

t L +
"-

2 a 2 L

h = a + gi- L + 不盥
2L

⼼ ⽣
=> d =

T +
2L

.

( y = 些)
50
, when-i.comparableto 兰

、



wilghaveobviouseffectontheintrtence.li
DSourcehauhgfinitesizeR.Thiswillinduceadd.tnalphase differenafondfferentpointsofthelights.surce

、

iii.Thesupersitionfwmthesesmalllight-ie-sourceswill.hua

d
'

= R 县
( R = 器)

50
,

ifRfand-arecomparabk.Rwillhaveobviouseffectonintrferena.li
:D owspreadoffrequency.eachfrequencywillhaveits.int
rferenapattmymt

,

⽣ =

(2MD-L-nn.atousd



wheny.in
、

㼦 = 器。 ⇒ ⼼ Ě
.

50
,

whenowis.comparableto 器 、hisintgernumbeDitwillhaveohiouseffe.tonthehfrenapattem _
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p = 2
万坚
医们

2
- 1

,

下⼼ ⼆ R.tkz-iifEME.it ǛTÜ EDF.hn

不咋 不 𠥔 ,管) (:"是⾮ 不塸4

p =
2纪位_
N.坧)

2
- 1

奸贴+4𩖞 - 2队名
⼀⼀

=

红则
2

+4贴 ,
⼆

K.tl ( )2-
2 0

.

Also.forthatEEIER.kz
,

⇒ i a 1
.

( Fromthecondusionthatinterferenaislargestwhenii.EE

whenp-l.fi

E.lt?ETt)dtfTEdt7Ez(t)dt'fiE.lt7Ez(t)dtfTEdt7E.ct)dt'OnlywhenE(
以后⽐) =constantwillitobeythisre.laton

Kris Mackewicz
23490000000069984



"
p = 㑫 剡 ⼆ 江 近 ⼗

t-tgtiQE.fi䘡)
UtiVIK.tn
)
2

+4贴 ,
=

⼼ + U+V
P
2

= ⼀⼀-_-#, ⼗ 则
2

I2.i.pt/U+I
_

(C) For p = 1
,

(i) U = V = 0
,

ThisisthecasewhenE-EFO.ThatisliE.lt?Ez(t)dt=/iEdt7E.ct)dt'=
0

.

50
,

eitherE.lt?=oorElt)=0,shatisrandom.Thiscorrespondsto,
radiatonthatislinearlypolarizedineitherxorydirect.in

.



(ii) V = Q = 0
,R-Ezk-E.fiE.lt?Ez(t)dt=uEdt7E.ct)dt'

lǘE.lt?ET)dt=uEdt7Ezct)dt'OnIywhenElt)=Edt)willboth
equationbesaisfied.Thiscomspond.to450

linearlypolarizedradiation.EDU
= Q = 0

.

E. + (⽯ ⼆

0.R-kz-0.fiE.lt?Ez(t)dt=fiEdt7ET(t)dt'

lǘE.lt?ET)dt=uEdt7Ezct)dt'ThiscomspondstothecasewhenE=E
的⽐

,
后 ⼆

Esmwt.whichisacircularpolarizedl.int
_



9. Expandtheincomngpknewaveinvectorsphericalharmoni.si

(iii) t = 忌 州全臖
-

Ijdknìx吆⼠ ,
⼟如⻔派服帐,⻔

consideronlythecasem-tl.theoutgoingwaveaouldbewrit.tn as :

Āsat ⼆

eit@hiKkDixDYeitbeDxlilkDixTDJForKR.we
havelIint-eit@jPlkDixDYeitbenxljilkDixDyw.th

k
'

= 些
,mtT.F.raperfectanducthgball.li

- x
.

⇒ Ānt = 0
,

MatchFI-oatr-Rwehave-2-A-scat.hr
= 12) = o

孔



⇒ Āscat ⼆ feit

⇒ 砉 =iwf.KR.tt
is
,

录么 , ⼼侧 以 ⼝⽕ ,
⼗ 录 中 ,以 邸倾) 以 ⼝灯

= iwt.hu"侧 ixDYeitbe.TN。

" (炯 以 ⼝闭

⇒ G = l.be ,
= 1

.

Āsat ⼆ ē [ ⼼ (KDixDY.it 叫⼼似以⼝灯



⼼
X (⼥ ) = - 4班 (sōtaicébēédxg

= -

4班 (saaoceike-iknf-ikxsiodxf-iky.mg
-_-

4㜕 (sōtaocéé 楽 器
、

ofwhic.hu ⼆ 巬所 0
了
,

以 ⼆ 㢲 所 02
.

5
0
,
⼗ ⼆ Xsēiwt

⼆

-4黹Gōtaicēikndwt
) 楽 興

Uz
,
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l. For Eudideangeomety , yn

c)

伐
,
划 ⼀ ⼥,右 ⼆ fiejxi 回⼒

whereeij-Gj.pathlengthisgvenby.lt/fei-=1n+
。避

⼆⼈好⼀ ⼆ ⽪( 1 - 2545 + 45
-

=

hilzj-zytDoy.li/ol=fJzx2(z-dy=f(z+EsiilDx=1-15x

Kris Mackewicz
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(b)

Elapsedpropertimeisgunbyiot-tffh.at/-li+-+ki--4
啊

= ⽐记-

= ifd-iiG-zctp.tt

--1

1-ia-ot.tt/ot=jl-iaTdt=Ifx2(Tdx



2
.

Thematrixoflorentztransfomatnisgivenbyir-NKOO.it: :-)
Theinverseofu.is

givenby.IN/coon-t::::)Fortnatnt:::lWeknowthatthe
4-dspacnediheisinvariantunderlorentztransformaton.de
2-dddxm-hdxmdxu.So.it

mustobeythathdxmdx0-7p.dk dt



4
.

⼼

wehavethelightsouraynofoatt.met
. t- 0Andorece.us/ightattnet.A--

、
⇒ ⼥+ 5+ E = C (世 -

ti.F.ru⼆点

wehavexvdt-EU-tsldt-d-D-dt-ll-Eojdt.Forthatdto-ITdt.es
dtl-Eao-JSo.co?=r(l-Eco5o)w.



(b)

LetkbewavevectorinO.andkibethat.no?kM=(k,Kco50,ksh0
,
0)

。

灿 = ( K , ka5 0
'

,
K吣

,
0)

。

Forthatui-U-0-l-UVHi.uj-uyl-uvxE.ui-U-l-UVNE.Wehare.se
_

050 ⼀ ⽐
-_-

l-EG50.sii_shol-ao.io
t.no

'

= -⇒
北50点) ,
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5.Ididnotworkoutthis.butIthinkIwillupdakthiswith.in
2 days 、



7.

ApplyGausislaw.weknowE.znrl-4-p.TN
- 2Eá

⇒E-r-E.J-o.is5 = 0
.

(b)

Fnmpv-PVweknowi-re-1-P.AndT-i-rpv-IN.si
卛⼀ 管 笇

,

ii. 笀 īāiéò =哐哐

=

"⼟起 ,

.ITr.ee



(d) EI = 孔古 以肛

⼆指 …卛䍻 笇
,

Bi = 8 ( _ ˇ喜) 上
-_- ,

造
-_- r㻜

C
2 C r

=

-亚

CJCTr.AnditanfornswithresultinD.GProveofab.ve
transfrm-OB3-Bz-EE.FM⼆

. 133 0 13 ,
⼀ 是后

Bz - 13 1 0 -汪了lE.io/



FromFN-ghrFxtweknowthatEi-E.Bi-Bi.EE
rlEz-UBD.BI-rlB.tt 闯

、

Ej = 8 ( E3tvBD.Bj-rlB-E.ES 、

⇒

Ei-En.Bi-Bn.EE-XEttv-I.BE
⼆ ⼦ ( B - 赵红

,



9. Inthehntzframemoungwit.hn

ō -_-䭾
,

É ' = 0
.

( Éi, ⼆ 百
,

或 ⼆ ⼦(吉 + 0位》
,

i = o (5 -嘼)_ = 1 ( B。

⼀ 器)j.S.in
thisframe.thepartideismovingwithix.withE-o.ir

( B 。

⼀ 憲) i .

S
,thepartidewillmoveinacirdeinthexzplane.withrad.us

R = 器 ⼆qri.it
w -9⼋点𠠬 t,



xi-RS.hu)

yi-R-Radwt.Transfombacktotheoriginalframe.xp-rlx.it
㖄

= rks.hu) - 泰⻔
,

y. = R - R 的他 )
,

t
'

=泄器)
,

S.
, onlywheniac.that.sc制 》悧

,

willthemotnbenon-relativistic.Thatisxp-Rs.inwt ⼀ 管

typ-R-Rswt.PE
器

,

⼼ 您
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店 = Gēěki

.

z >_o
iWpi

Forplasma we hauehlowfrequengbehavi.ir:

⼆ 0 /
n (u) = 答匟

i = 亗 = (

HDT-ThusanyEMquantitywillvangasikt.pt
éwttizbézfwhere
列意

、

Whik Wi 噐
。

Wehavewssrandwcwp.sodwjaoandnlusispurelyimag.in
g 。



And

S-cgwi-ni.So.GE?=E.eTe-wt?eiwz/c.=GeTeihneiwztci.
G > = ǛDKÉ >

=琏Géeěeg



2) ThisisFraunhoferdifractondescr.be dby (7.7 1)

妆) = 䏋, ( ait 。5 0) céfēkèhg ,

⼆ 䏋,
《⼼tcos-Dcee-ikD121feikkais.nodro

2ㄤ

= 䏋,
(aōtaicééyféhnódódro

Fortheintgralinside.whenx-y-o.IG-o.y-D-isc.li
⼆ 器 -

CR.Theintnsityisho.no) = ⽕垡
45

.



b) Erthat

I (划 ⼀ 䏋, (aitcoojceheikedig.gl#hasmininnumD.
E.kD-lsothetermReEJhasmaximumwhenkl-D.cn
theanteD.Thatis.Rehhasmaximumnhenxo.ge
For@espotsize.stiH

kkntxs.whe.nl?elDdropsgnifcant1ywillteintensitydrops.



Re塠⼀⾏𠶜

=
051他⼀个⽉两

。

whenx-willitdnggn.fiantly _



3)
←
ˇ

First.tnnsfomtothe

nssreferenuframeofthemirr.ro/-I-sInthisframe.lightismouhg
jndirectionilkx.ky.D.Forthatuiuxn-l-UVHi.uj.us/tuVx/c2.Ui=Uz-

ltwxld.Wehaveaso-otvkltfa50.s.io
'

= sholt
。50

,

⇒ ti⼆点三) ,



withfrequencyiw-rwhtco7.tn
transferbacktotheorigmalframeltoinvestgatetherefkctedl.grD.tn

阍
⼼ = N

'

( 1 +总50)

= rw ( 1 +知⼼) (吃。50)

= rwHEHEa.no 711⼗点吵
= rw ( 1 + 吃⼼⻜ ⼗ 到

.



IrealizedthatIdidnttakeintoaccountthe.casewhenthemimrisparralletxax.si

ButIdonothaveenoughthetoanalyze.ButIthinkinthiscase.hr"
= W

。
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