CPHY 252 $ PROBLEMSET 2

1 | 5+QF+155 with c= v A = 2Ty - z’ln = op oA

fren (o= ch

o dur = 2Te (1) —L,_ d N (assur\mo) }Nads I q“pug us 1o Lo‘mpu’_fc,
A thig dxﬁt(@rmd)

N()w “«@ fesclum% ng,gr 55 /?: Q’%}\ - >\(I°}\Zdw/z,7t)\1

- . ) I'S

e =~ heysig

N N do- ' wrdeont, l’ro"nl\’
0‘(9?.(()80/'\ C)c,h'n»lf’\or
of dur)-

1 l.&lf X ‘:)g, W\e FC@'US OF Hx\e, o NQW]LG"\'S ,hm%.
Thas o
%o =l ONR) @

We are Given “f\Qf’ m = 20 X T Yem . A = SO0n~a
So v an solw for R
le :(m *“2_\\’2
_ 2 .
R: sy 29I |
This derenstrutes  the Moier OF using N's vings fo determung
flatiness — such ¢ lO\f‘cgc curvetur Lwodd be difficolt (IF not imposgﬂola ,
o distern using The eve.

3 |a the dervation of the Sincfe )Cwer AP couting 1T wes
fuund thet for normaul ncidenge the hickness of the couting
IS upXrth«\_\\i o (!re. Hechnt erlO . wnd \ou ”‘"‘\1 heve alw
derved Hlac rj;ns'upv o PHY 8 F ) oniot counse 1s the
v_@{"rc; ch\/é mdty of H’\e (,ocx‘hmcj-

Ug.n(\,) \A: Swﬂrv\ . Wwe 6‘/\() ile A\a Mr\,n H/nt,\m&SS S%S\OU‘C\

he 1Snm. - 1Bam _ gy
", - 123 ~CH(\N\.

The media wer no- eerly defned (n the quedtion <o 111 Lntleer €
D2 Nar Ngless N « <0 l‘oc..gicc.\f\, Q(Lep*’cd Cm\/ﬂw;wf)'



HY . A the cwq,& oF inodence Qppfocfdacs E;,_ \ =1 (GS @vidented
0|~mHu trom Hhe Fresnel equchons « However  Ahcks not theend of
‘H'\osjror\; sinee, o ;76 \I\c\}\{' will & complekelc g reflected.
QC/\MUQ“\I O, ¢ TT
Rot.in cp/\c-.ffow\ air to ﬂfwt fict <l rde, Qn. :ZS'\

sme 175 ard o real G, enists |

o HU\/\A\&F lf\ _C\,Pmc_\j ffof\’\ VL‘_ M Z§ 1’0 N, = l L(

Qm@c = l.zis. Oc 3L| ,,,,,,

) Thos ve should find &, b, ©c = 34°

‘_._;__,'M_:_;\f hl:l'g S(/\&(_ = ‘Qk{

\ | N> 1M s\L\—\l no rca\ QL_\

!

Thos.we 'k rebyon TIR Yo et dbe ich done.

,}'lf\C«”\[ oL \"U - R =1 howew, thea MEZ\C\\{**“ g@ -

Q\JC«/\@S(enjF woueu i~ ordder Yo go\hs{'\{ e ‘oc)undc(rq conchhuns

A(z\A&xp ~B3)

@cﬁ = U;:—): (\nq‘LS(/\@J “V\b

s e WRIRARY BT
o N in gy fomm cr fo =S

mmmﬁwwmmmﬁsmW%ﬁ;Eu£JMﬁwwMWWW
=it

@ ot B s imegncey B hes 10 be recll Thy s ther 5 Noewsnt
_ Wabe . Sing thCe, NO ec, 6\494'66\ J(‘/\w S f\O‘\’ SVrprsing . le res"oP ﬂ,\g Solu)noq 7
s o €.




q Expfes_slons ILOr\mHe,ch;*\I are g\encfa’[\{ cormphicuted, butc, o
‘ ‘H"L ™ML e Sll()(‘,@ Ure ‘OSSICSS \C\/\C) O\SSUMMS I’\o/‘fh(,’ , thI‘JEAge,

nELS NN L
ANy )2: \P‘L: (V,:M.,,:,L\ N whiek “L\c 'KJ’\}—
nilS|_ Psses from rediom wath ref Ne%
n, fo H’\E\l— \.JIH'\ ref MC)(;( My
HO\,L\XI\ Jiﬂ'\\c, upreggmn a‘oo\/c s {’Qr one (Oour\duf\{ Cr\l\f . \/‘Je, L\c,\,e, +Cﬂ
= en |
hus, wnsider e follocing mer gpacral 6»P”“'C’“(%f)ly.usﬁﬂﬁﬂm\
- f -~ ISy , .
r= Y; ‘:\“‘ iéo\/;r’: p:s” r/s - Yo : ek Hane of air
o My o lshy, L) Mz >/g . Odf‘nlﬁqﬂﬁ’a@ OF’ ‘QU(JS{TQ}C = Yo
(obncha \fwyl} bhe )Lo‘jc AR L
M = ::1': ';::X- bunsfr matrie of sychm (P [0 shide)
Tie f‘fw\-gkr ubrry for one hidh -iadey /o -indey S\M’é& |

N ~ N
)S mﬂ‘:{ /7’11_ _./C‘\)L ‘L _
O ?.'I f7|:1-8
N2z ).y

FOf #I\/@ OP ‘H’vCSL’, ((Jur Co\(e\

= N, T , . =
Hg = [‘( F,_\ © } (S‘)mp’% te caleclute Smccﬁ, Is

O _(n;ﬁ \i dicgenal )
LY %W,ge, mu%mx olements nfo H,.e‘ Ly eSS ien for ke Yoz Y
SRACARE AR R e ¢ N e
KGN =LGEY (YY) APl
=0-9439

MmN f@Hf:C{'Qnu’/ tbr TE pO\IQ/}ZQh(,n N \(‘}1 = Oqgw ) \j\/@ ki’)ow “no,}‘
 reblechuihes for TE puaues ekt monotoaially as 6 gees from O >F
o TMgwavs  thee wall e o minimum ¢ the Rrevuster angj)c (Q=O\
So. fur &r(oﬁrom‘g; oolaned hahb, 4 1¢ grswes Uocut, MGy not
be e minimum efledune (18wl oueer neer the &g )



b noe going T Sldtantly 1gnece tle fuck that The shdes are.
gl oafﬂxng,_;,t.\fgl'\ ond low vefrchue mdics, - Sure the wovevector
vl drange by geing frm e medion fo the nuck bk frenlly,

who really feels like spliting bcirs cn tig?

Eghmate el slide o bene o thickness of fnm
Thus |\ Alz=Iomm) = Agesp (£ 224 ) (141074 )
= Ao exp (<2110

 Southe bansmthed field complitude Beoefficent 6 BAWONexp(-1206°
o dhe peak refledrance vy R = Fopd bty

However s | scnd before this i a Tih because ther seems
fo be No ewmnescent vewen o
This the peck reflectunce 1 < mgl_;i e the Fresnel euations, .




§ Tl/\c LW ¥a &0eCtvum of an el&C‘fsz_l[lAe}d (s %e, /:C»UFICP
A7Lfo\S('O/*m G/' +lﬂe_, (C‘Jlufcd Q,CCH(’C ﬁ@/d (pG/‘gerJ’S ﬂ)corem\:lmp”cd

G Plur)= KO et e

On , L_ . .
- J:&A e—ut Curt CLWE Jde
- A . eté(u'wo) Q‘O\E

TU(/\W\ J(u <G ]Lo\(()‘t o?mjft%m'S ( cy dclni' Wﬂ" l OV C\‘)O"'Cj
o aalvate thi b1 hand did you? ) =Schaums Hathemahedl
Handbecle pa? #1575

2 54
jii Q_Qt L‘bt e—( C"E - E e C“’/nm

HQLV\g the shehiotions ¢ o & ( Sorry fur the @nfusien 1n nctchio.
Ll -~ L(UJ.-Q\ W\

¢ = O
\NL %d'
F(br\ > A \Far Zxp kL(w w"“ \
<A ex\a(-wwo;v:\ )

whidh 16 G CGusSsicm pu[&e Centred O Ly



6_ ﬂ/\e, fc\\{ ""\C\{Tl\( {Qf Ca\r CUfViLCJ d%'ﬁd’f‘l( l;‘{'(’f&ACL ‘577 -

. n-N. Q-.
MR e
n \ /h/L

>0

_ﬂ'\{ S\{gﬁn\ we Gre, C(.)f\Sl(.)U‘ij S

R, R+

1

Note 1f v define R, >0 then R <O

4

/

L
-

7 "

At the first interfuce we @ from cor (0= 1) 1o gl (rian)
The ry tranchr makay s

,,,,,, ]

TL\Q/\ ?rom g\uss fo Cir {'Wou;}« ‘H\Q, <eond mjrzr{'ou

£2+ R2Y On \X

, SO\, "(\ae, k}d m\’ J(rcmsﬂr mctry 1S

T’\.,m: [:‘a\ " % x @ﬁ y.n

V\‘M [(, - L\\ \

/—\ eng o fogc 'le%*'(q F \/\cé J((«e ILrQng\L{r rGhr

IO
[" X SO b\f IQHMS {_1\(,,\ q\ ;\‘_, \\
A N cwe see The b
Hm rey resenty @ ens oF focy!
\(ﬂ%\,\ 6\%‘\&/\ L> ﬂnﬁ, Lxpres S 0-56\/&

* Sl}\(ﬁz the ’Q/\S l)s“ﬂf\m” e will neclect ﬂ'n g fopOCQC-v]LlOm N
the gloss - 4 1P



7 COﬂS\d(F l(c\}ai’ IV\CO"'\MCJ fromn yn |nﬁr\t['<.' dld’t‘ﬂ+ soune, AH—(/\
- Passing “\WUU{-}’\ an C\p(ﬁﬁm, o€ chameter D 'M\e width of Hne,

A cligk |
Y $ ,
Ar= l“_-lé)\} G

V. H' "’L\c llCQL\+ (s (,O“L(,*'id (0\( < |€f\? L\@ ?{' (S(m(@ llc\]\,\fv

s m(ommil brom 2o 3 Ar = D M&M

la o helescope ue have

gO‘Ol/\e)fS p\rmu(E)Q W

D e er\af the situation o left
,. s complimentury fo the cuse
¥ of the Cq,oerfwe, bove
) R= rC\dws
O('Curuo\'urc
of dish

SO e LY qopk, ® chove 7LO Lc, +L(c$ccp¢
T]’\Q Qﬂgu'cm C‘)CUIQ]L((M‘\ \ .‘8‘ = a6 cun Je S\h‘/)ad I

L 2N
A= G V‘e,c(uxre,d.

Thig ls What w3 /\eeo‘ to resclue: (ot o gale)

oWt gy -

— -
10 parrsecs




e el G;r"bl‘gkfoumn s
‘SC)‘ 06 M}O v S;f”ldélﬂ“ T

Lebi fuke N= 5511070 (canbre o wisile spectum)
Sclving fer D

N R R CE N ORAN VT [ FETCLLTL I
D ol - O.';lb’vlonm L

To produe o wde e of the planct we must rscloe:

.P\Q&*, T e e e SN e e P o e tmatr om mes 4 e o et eae e e mme e e ve s
—  »

U -IO P;rSQCS s e s it Tt e e nn el dame w e ekt rmay et e et aemn 2 s et 1 o o it it eimim e

b Hhis e o e eshmcde the diameber_oF Hhe plnek o

he 14107 (of the omter of the earths diamete

N F&Ib‘r ’;;\«A.A,.._ﬁ_- :\;27_>\ et =+ i e e e e e e e e e e e e e e+ e
— oG = BOS Bl OM6 e o o) moomm - o e o

o crarnt this problenn | pecgle build meny sencll felescopes cd
lnethenn op. The nek effec s the rescluing power of &
- lage telkeope. OF coure e 6 ¢ phase difference hehween
it regs hithog eadh Telegepe Dok dhis @n e qeonmbd for
o IE the telescopes posthons gre knoun (Sboicesly this 16 teveY . In pringole,

Fuodd ale be passible fo buld A,,,C%fi_‘_jid.éscococ...C(f_[cr\’ e



' The Ragoler gl,{\ff' due to rflechon cfFof the let& 1167 T
&)\ﬂ/\( fmqumc\{ o€ the r‘LH;Q‘hO\_ ll%l/\" s Cifhed s
vi=ve (L \?/_\ Lhere v i the <hibted freg.

. o y v, (€ fhﬂ, dl're.(,HY er\«lH(d fr@:f
pemevos w(ls ) =l |

TO OOAVCH' it uC«Uri(\)’“ﬂ |@ﬂem ‘oer Ve : %
A= = C ',‘81 A\
TMaking the sdaghtohons

|

\ AV C Vv
- = = + L A
'“'c"}\é oN =No g T % N C
N\ — Vv
0)\“\-)\02

Civen ~¥\\:<)r Y= REYG.0TA v N
then

AN TL.ISA

$o e need cn FTT waith o 'Z~l§/§' speaJrfc'\fCSO(uflon,-,

We wn estiecte  ALrat <1
- And now v caleddale The rcqu(&d Hene rescluton
avat ~2T

%\“1. A)\ Qt v UT
AL N

o\

AV

Tl WIrepovds O ¢ pcth \aﬁﬂn I rence

As = cab = U

ON
=L L om
(TL(S s NGt exudlj hel some of Yo el ok 1 clepends
on fhe tnitigl etimmate a0 - Aurat ~h o - ‘;—TT atc.)



Gmm\lqbcdm A

@f \We mclu.m ﬂnc msolw\@ potenr R.P.= ' E—r ‘”7 Z“.)\ Q’Lilgc:so-[-?qc{&

_ wkndwso
RPe= = me v
Tow instroment i evccuated (foke n=t

Take the hcident angle .6 o be ©°
Shshtore (s 2my = ‘UT%; cnd i beue

R.p. = i > 2945 < 3«10

> )*’O‘)’ . ].C)S-)\
W need |77 3+ 2d

V€ e 'Or%e,slr posgtlole H] we can bald (5 d=05m | “Q’\
| F>2207%  Maun . tebs REALLY SMALL'
This means E\.E‘ >wlor Reont !

- - A< Tc
CThe PR = w2 B - I

thus  Aur=BR = 2Mav = 1T & 0\: a 2)7((."
Simnply  FSR = = LBR>10" Ny

cround \‘-G-!B" 0 mM \'H’\ls COH‘cSpO/dS tu
QAX:}"'\H C R R TCRE ™

Wlf@' H/\\s mecnS 1S ‘H/\o\\- an FPJ_ Hqts 31‘1{ 1S O\JQfL(l“ —it
mor than coable of vesduing the A diferene i the
direck and reflected pecte ((um L the murrers are rally crgppy



‘O Thl& 1S QSSQ/\"'\OH\l AU ,U/\‘|+S Qp(sf@n—

IR cne B> Gang M unds = D € 7 (ol te
11 = 266M073 EY 4 =1 o g
E=11-40T %
e Qre gluen IIC%%‘;? "Og\ﬁt =
S E=Ifweo¥
A c\/\d Since
E2B — R=5:=943-07T
St H=B o~ H= T8R4
l.e. lg [ vwork 1n ™M la‘o Cmd } &’\Qve My wollei- (N MY

pocket thea | dont have tu worry et my credit
carcs . | ,

I This mathemahics pvolved (s 1o Hecht and chod o ~illion other
- fedbooke. Here s what yoo should underdund = Hoyega's Prncipe
1S G(\,‘EXACT’F formoledion of diffrachion (a[‘:n(’r quohfahvic\*. The
leCW(' lm\’tcgfu\ @Mhiatm 1‘5 ;\)uS\’ Huyc\,mls pm}\clp’c sjr_ojrcd

Lsing fancier mathemahics.

Unfortunahely the K1 3 um%rmndl\{ to ciny prachical
CO\\(,U\C»\jﬂor\ - So LN ()LF;'\/V\(_\) fhe Frecnel - Kirdaho £ diftchon
forenda e Gigcone.
ARWAVI QNS splqmco\ cVes Qm&nojrm% from ¢, pom* Source
L) Hhe punt covre 15 ! fromn fhe aperturds)of rn{‘tﬁ%#\
\ ard the cperto re(s\ e fur” frome The chservgtion pint
Far" reuns that e scale of Hhe kngjthrs of wheregt (deser ihed

w the previcus @nlnce) 16 muda largr than the stale of the
\«JQUQ/\Q%‘H/\.

| *-HL al cssurwes the Electric freld tu be saular so It's not Guit€

excch H(ﬂe, Spcu{-\cu“ \Hu CR 'S rnncoplc N \(wdhof?'s \V\ i
| \ P Front d )
LLonTinLe



kemowd  coime thak the omrtues e non - closurhing e polarizabilih

15 2ero \oC alternately the field 15 very \weck. Sommesfeld |
beliewe, as the firgt 0 caledate dffrachion nteqrals woithoot
sing these cssumptions . Lebs o say those Lere the doys
S (QC('O re TV _cind the intermet Hﬂus\ﬂ'\& KI 1S_exGer ‘__er/__\ngh,__,,__,__«_,

four our purposes -

 Tat ves kind of garbd o hee's o dgrn:

A \ Vs S ab>N

- N\« a D\C‘ ne _
G b

CBeely.

For V\g(@le licht | the Fresne | PO -1 vald for Q\Bﬁ?w lemn
~ The Fruunhofer GRPDY 418 G SHOGRA GO = | Fassumes ol
e heve plane {not sphencal ) waves ct the cperture.

2 AﬂOJf}’\'LF_,‘__U»n\_SFAé*QLQ@SﬂOn- o o
Rediunce b vaits of R (s = sterwdian )
lrrediciace has vaks o f \;-);\1. (uSuC.“\; called lh*tnsulr\[[\

A

% af vembegrete Tooverc, hermisphere A e

. I'B/L_cffv dft T b =L &re (0.mY deto.eny
= JC e siede JTdb

. T snsde Ty L
D=0 niede (TG = L b




