LECTUEE 6

E’&ﬁ?lﬂfﬁf //n@/{f{’ ﬂe’acﬂ//gf &éfﬁfrag ﬁé/hwbié:.

JVO/SC’ 0(15/”7/1(] ﬁ S /;FJ/ S/Mcw./ /;',{.é: &l ¢ i ')44(::]'0'"/ s ;7[
/f{{’h//:( /7/6 ﬁ»ﬂawfc'nz /‘ﬂfx/- y ’Z

x{t) X(t) = Fansoy Ua//ﬂé(p 75&5 ‘wﬁ(/@g,,h %Hf
” T We wlllworks wifh evgodic ) stHoer g

' ! & processes
Define, e Tt 7
' ‘Qverjﬁ @4, x : -)_2 = /Z:/)? _7-7:"& %/tl a{é T: "ﬁihc Vl'ﬁl—ec/{a\/
T v /A .
® averale PW(ro X T,
J 2ty (XU At
7o T
—7/7’ 'fU/' St Lf-/f \70# bt
4Nrufw ! ﬁ%
— J o,
VE £ L V
ketor| w2
A
sy sy ooy
o auto coreikebian quﬁm T el
B {,
R)(X{K)~,é(?m Tg X| {fé’)dt
T—*‘:’UD 'y'l....
- okvu’auﬁif) '

uw X*= Kx,x(&'"‘*D/ 2 | Run ()| for 1B 2o
* Ronl0) =R (B) = niss o oo o

’ Powar S/se(?t?vﬁ d"’s(@/ ((PSB): S)( (—F)

X&) 4 _
—D C’cr”u:{" 0(a+a Inh & w/hd{ouf T
N.w\/\/\,/\‘”‘\/"/f‘ N ‘FN“M g osed/led o, —
"6; - ‘H\f«m 1o Ja ’h'u. Fowy b~
il ) d\r&q}orm X(—f) 2

\ﬁlz; Nazc! g}”/‘o\/‘/&(—(s - T
T ;

| | B 2 -1
’. Unih - '{. X 'V"%f‘) oy VH™ zst (f))



o What s e welefln, betocen Sx (.(:) amd e ot corncdof, ﬁuo/s/m 2
T")( \/‘_/l“’ehff'— KL\/th/n 'H‘\(omm

Sx §) = e?)\.Rxx(@)] = gojexx(a) C—Lm‘{:zdz

e

So n‘{ FSB = ﬂ’e '7?;‘4//4/ #&%r’m %/E M_Zé'{ﬁf/&/‘”cn /

= .
o R & ll 821?‘{5 = no7L( L\ow /w]ltrtj)\/
__::3’)“ 5“4 g;(f) | s (s ] ;(]CJ"“‘"‘ gwsax

Sx (f) g heve eccess
+ sy ulf"—’(‘#‘n” (MLQMJ T).

tor =C‘) o =0

X2 2Ry lo) = {dp .8, 1)
~o0
Ve Wl'“ ’)'70'7“/)»/‘0\/( /24 Wiewer - K/m(hc[n/m hq_(arw_m (H"'; majl 2 7’.«;..[/
- '%Ju_w et /i ifﬂJthﬁ
G ctmn [l ﬂ"-/‘/"".
% lf)\-t{_ ﬁ‘{' us \7d"/( \7”7 2’(‘»40::!&6}
L2 A m«ﬂl{frnﬁil/‘u’t d"’uSJ‘{ﬁr"La }l/;n..,
posecl o Pengeval s Thonten ;
At X2 (4) = o;( ‘ < <« Yrowe C’H
,§¢, t ) .SW‘F /X%” .T-}'S qjgodd)@(/“'JSL
,ﬂ/ou;f Ccljwfdh;’( & /\aw(/‘ M“@% ;
n Nme—~ Ay 2R a5 ks et fig
Se =3 ks f2g
VS =7%°° J‘F dt X(t)
- L
- o, K 1x4)
_ o XY >
= (4 " _ (.
‘Sm g /{—,m = ) ’Swg‘ SK (if‘)

= F"@f!gx(‘g)

)



’ W‘mt alod ﬁ‘{;‘ 227 OOy /04‘75/54/[;?
Sx @)Af.—: /)awcr G The ﬁ?“m{j /,,%7;;5_.,( J{

bawd-pass ‘/_\!'!”J'r.r ‘s" )

1§

I} FANCEE AN I
A4
7
( J
—
= -

P e
wtl] measuwe SX (f)'A.F

How-eucr) ﬂu;\e #'S e F:’#& /mwy)./w/u[(\,

\:\3/4: ;a;Aﬁqu{s S/J;/: 7‘/»7;53 :qkn ot [_i/:s% V/qux;ﬁn_,]% /[wmuﬁo%n‘"-
U mtec, eV <« "‘Hj'ﬂ Ve ]C‘L‘?uﬂuj/ ?

A“ Su\(_rn-):;\f“s r)u':"“w( AQI/C /n/?u( ’(‘?é/)’ofétde = M/‘*J/%/_D( 404(2’L<QA0‘,
To I’%ﬂd-% /Z.;’j /34ue // /s comvcu)/mﬂl for MSj‘-Y/'d' oursefues

o ta Mg/}ff}f(’ //7(,(,,_[,;‘54{{; which l¢ whetowe L/l de s 7

WesT m‘fr ﬁ( 'éc-ul‘{,

"")Du D(a- w b Ay }LJS‘? Torma//;
! J

%a%( /zc‘) or .g_égsf/rm//“/a(s )(/fj
X(-0] = Xlew) becany Xt 45 real,

S o e S) =s-4).

K sl < (%) + G- (2 25, )

Le'ILu /s #ba@ -
S € S;df):zs,(ql) = s/hjé ~ s/eled ;,w}f%?f aéy:/§

(9s c%/wd fo- S which [
- 80 aétruéa -—SJ’#‘-(:(
X== 3-8 :

. 7%/5 Ml | /%Sf /'Zc m/!/‘zf]c_ /owr .»7/ X
Ve BT Bulid overal) H-ﬂqC{é’S, Ty some /4 Z?T/'f

JJ (‘f)o( reseds JA bteuneet Lf
’ tey c/?md:‘/" epiEdhe j[q
bia(/]ﬁ// r fsz'/z; bo ddAH 4/1[' /s lyserFed bofore a
/e,

s Unile fl D) :( )(a‘lwl'lﬂ( e V7H;:




Thermal noise ty closffeal  cdres s

/QCS/.WLI»’ a?éa //n% 7%#»/14/42-/5 ’ :’f@/\rw
NESErvewr ] !

Df')wwlzo(ol 90 J lmf:v)/aeiel/[als M‘(&* memm/nf

’ nco&y 13(; Horfa /\/JZubst 6(// Laég) nﬂJC

e
| e

‘Q—-J’

\%ﬂ%aﬁf’ﬁ ‘f _—7—}»“”@./72‘} %ﬂ» /GJ( H. g guit /f»zfmr/ L /ja .

C&’wa‘[nc/o L
Phys. Rev, 3:. 110(13 zg))

i, ESHWAES mm( 7&@5/@[ Cahs/a(Lpg*/ﬁ,‘S

N\ | K2, I CQ(CL‘-("&’P Ie s V)_
T R ?| @ /2
\;}Li g ' — A

(0 3 VR L -
4)! I Viv K.'!:F) ch;{ m "
j— V" r, Ko
Py ?-R - fg: \/"! (RrR)™

S/m,’("wﬁ /A f'?.l"

4
? = \/ e
La. Gse T=Te=T “= R )t

2””%%/ / /)7,/,,,%%4,,4/45 To= P

OHhvwist by colleehing Jhe olpfferce
{/)cf../(/n /7;;.»,., jﬂ& u/ar—./ﬂ/ Jf r«/tf?}
xhmct werl ?C;?m,g S/yiz MSeryall
— == ""/_ ﬁhﬂ/wr‘nz-_/‘f -T'/
ﬁl:ﬁ-l "\{}']l "-%7—1-' Sconst. =D w-c<741cf- \/Q"\’/Q
Rl Ry




2.b. Gge _‘14‘71

We ()«7«0’15 P.l_7_ - P’-fl) thd (-El‘:ﬁ‘ ) ' —!jifrj; Z:Ls;t; :f'/i‘au;;’/f L;\//Zm, o

MGQ t'; o € -
T217°

= s
{gb {1 ‘1 R \/n ~ T

<, /L)nyp(_ Nb urou  AerdvaFim
s A B =
oA | | e
S 5.0
"y 1

—’7"/.5 /%w( @:IQL"& AMJL_ 7A¢ meeﬁ;} /5 f{ﬂ“he /7')wa:-‘«:)44 ¢TZ—

. 7‘/ £étn Pwi" 1
Conmstder a /Qr‘& r'n‘J‘lru'A.ﬁ ﬁé{ ‘ : { e ﬁw}'
!
\U-( wa\.)L .- ,Fy'nf( :SV (.() ! ﬁ\l(‘é
—fﬂ(‘ a  hew w /A A ‘F Y Sy f'lf\
ﬁff"iﬁﬁ"{:g. "( 1”,-. *{ ’17"5/1@ o, /él'fAf
How h\m:] oyl 4{”74 The TL ‘F rn T
are /n df / | /g:')})_’:\__, L-"—‘D o U :_94 =Zé
7~ )_g_ ‘?' mie ﬁ__"—’:i%
() dE=dm P& _qe . b ,
) h — - 6(,5: = e <oy 7181/;-') p,/; j/4
e for 1 VM 0 Tl.‘]y/., 7o /Ze )
T — " /‘f-f v af ]C ‘/
’P&, ,me s zmy:]]
o acle . _
— K \/mz o _._ %'L

On b shr howd, fom, By =Y,

I (RHR)E 4R ) iR
W¢L\ov¢ =
AP =g Syl AL
(9 Mot a2 AP = 2Rl g
"? Spuf/ux \ Hime &
e Al

Now comblng (@) amwd /b) 1> ﬁh{{ g\/%(.f):



g R | et
W | e

clagsled -—w:a-é:'_ & W{
.C,\qSSJc@( Zf%i/é Iﬁ( +/1£ %Lp»yurqzz;?[ /< /’)yA ) KGT>>L1F. =
BRI
TNS 50‘*("{ Am/z beey aé/é’l/nca/ 4////‘§
YpGry e gguipnihhin Fhsree .

dE =3 ., kT ~ :
CPEg e et B
Fwo dipree) b%}«

S fpctolon,
M ey
En«, d (_P ﬂfd oy,

=3 (f] = Lk TR

' Crossmouer guantam —elossleel
B == - Ke T
+Tuw\ "‘:-L g)?mm.."‘ we Lo "L{/\’F"C _pr = G

“h
SV(“"’ %—QR— A" HAJCP\, L , i
k l“‘F/ /Af#‘ ,llg_ -’»L h(— 2'__*
C Ko -1 i\GT RS (T(;T) %
SEUINES LY G 3
Qk(s-r
- £3TH

"/ 3(57' /0-13 J(/’( . BOOK

’(Lr‘/ = -
= 300K &r i/ 0 3"(\7 4

_Tl\iv’v“-\ﬁ-& ’)’Nﬂr\r.‘ﬁ Wléfs /b')n /21 '?119/{";@, d/L béotm.r K) Z’t /‘-'J/ﬁ%/h’ %“+WIUN UJ
'P"\(, t/&&pm &L’"rj{ € /o ou,‘/"”f 7“"%‘4! ?,’2 e /n aC?L “ Lt A /e e

Plero) uymrc, Ao #&/J’ //;&/ wurt ’}‘nyjl/‘ L§ 74/@ ﬁ[/;/"-(k‘auy’-/(( ﬁ A(‘MJA ’\'\OM}

AV L = %ﬁLC
"



¢ How i ch fewer ‘/'L ‘“'”/é’? 'P'l‘ht - g‘{F ti'fsvn(;)

—_ L.'LK\QT& Sw w du = {EL @‘L
h & € =4 >

- 00*63‘?\0"' M/wko( o EJ
- Lc‘l”s caledot /ﬁ‘é ., 1 =%a0K

¢ Note Mot Hhe power {7 | _ |
gLy ARV NPy
Jtmiwaj fpterval Al R

Why if s sel Tt Iy a COMSES atace 67[ orfunat 4o,
C} /n Bf}"’/ﬁ"‘/‘v- MNed iJrLeZ\ @ﬂuvuid{)
P 4

[EWUMIJ be o E—ﬂaa o
/,
r\ I

ereali wor o R Shngly
MSeryale b /Lf:/u ' 7
¢ J

— &I\LSI)J'LJ/‘S C""-\.a( &
4f

e (T

T.j‘f.'o wauu aa\«/&acz&‘ru," /ZK ‘2“4 (C’w

12 /erun“ Neve,fef ¢/, x:uw- oé (’Z
foJ lw({dw[) //] o

® A mone jéwnf‘-t{ chilemet: /e /%,‘;47@2}}'-,,,— Al f//’%f%/dw #\”"‘%ﬁ‘-‘

— |‘:4 of‘aluf yﬁrr an a:z}‘f ?é"'ﬁfm/%/‘“f’{f!‘-"ﬁ% {d‘ff for "‘“_Z‘.“'"‘"'l"‘"-‘j ‘%

M—ms)( gsé Ser ’ss/\a'l'? f /l/&'fma)?fcfl;{)“i dockile f-n”mroé .-{ E»'J Ay manpmechouics

%{w} =2mkaTo ™
E)U’MM = A 1o ',t{"fjf"atly{ 4.(/‘6«..1;;7( 44'»4@‘71‘ (/dl(_aé <o ac;%;) /ﬂa;ﬁ',ﬂ?‘vzhg_cj

w‘/// ‘rw{ Jm//fdﬂdb‘?}’}ﬂ"lr ’/7\-1/‘-( Is %/{‘fﬁ&;ﬁ? Vﬁ'@(
‘HF::J?S g :'ﬁl{"ﬂ Lt ﬁ'ﬂ{-g‘;"/ '/_Z{ / o C‘?r-w(Zf"’ aﬂqf]
s Fppeg amUU. Afsl: !{jm houe a. I ~\/ C’éaf‘“—‘-'c lf‘r///;’c

G 0( ‘:& "761{_‘ Q{V/dz f'7c 9"/0{3 4’2::\7L S Gty 19’! r"l /Zuy-{ W//'/Je
& ce ‘N ﬂh}/";j' /415-_2‘;‘,‘&7':-91. J'_/




Cmsdafer vy n O €3y /)u. c»gaSSm
Q{[ﬂ% ezuwn&»f m;aﬁ(ms«/m/ém, g ) =4%TR, Wﬁ ean
ST 0}0 § vl "(
77) ) . Sl'ﬂ.-\/‘H:;e Mh{,{ﬂ
ANtvenin /Vo//p», u/u’f‘r&«./
R i )
- Oy w
K %{/_{—;Llﬁ m o« C@nl/ﬂ\dé. ﬁ‘if
. , i ) e gl
g./ =é /{,3774 ~ Jﬂw’s :;
K — &

{\.Lr»\aﬁ M 4
é‘) Mé;{w/éc Sm./r{ 1o %ﬁ;ﬂq) ¢) = telscl. ceurpet Saurn ["0 g"ﬂ»ﬁ}
Wi

%Qdmy J( /A:?‘jmmm‘/‘ -
Dses :7Lwork2

_E_M_%&a(: /24:,31'5—)';/5 /o serfes F.’L 5%
7 hy 5" by, P
ISV,,': )%TR\ V% v’h i.' f{v:t;fwar
gv_ﬂ\’: (:LK@TQ,L o S\'fh "_‘-QKBT( fel “Q?J Hon cat’r&fo?‘?}

%‘L M " .l_?—-"‘"

: G
r bR T R g
5,° % : [ i ;”f_%,&i; x:

3‘3’ -_»,w L ,;SI _}$ a— afeln vncovredebd
R 5 °h, 2r 7 fiectuti
K = il
2tk

S"&” ‘1'2‘;/7'



'D(’(?s( LL}J { {rrs/ne:’éuft’ 44;7-1 / }4% < 1V — é’é’ff/v /%w'( ane .
W ol f,(/(gcrr ._& w}u nC/(ﬂcé-rzm:j 717}7/49/}};’ &Aﬂje ahﬁ(

”sfﬁvyc a e cfr)
Ktl]_j RO~ fomp =i @

1L.Ce

Nocr

7 L
;t’;qdaﬁk Jﬁ, ‘%ﬁ% Yo 2 nf

T Le . 19X
AR V(f) H'ng HM&K@

Sswe obhted; '
]V;.(()} P szm /,.',_E ((N >
3 % T':éo T |.L12m£)€6) La 4*%/‘)() ’)0’- &
1+ (wwRC) (™

7/lcww39 ;
Rl = VD=0 —:7;7’; frarfore Velf) - 1%7

\{) B - — = ﬂ
;S%_('F) ﬁ':{) if(zﬁgcﬁ‘- j_*r(l P\QH

i
\

%

T S N P Wi

—

St NJ‘L«H/I Se /ur Aa.,\,/w/ﬂ The og /’lﬂt/(/;)/_! (,57-—(/11 e ) $ &%TA
W/) )I‘IS /7 -}%]‘2{ V (ow/‘a//%\?mw“{)) Vc,g ﬂ{w‘ﬂf
Vet Foe /@ T 2R kT (gt
) S ’ g f J?‘/Zw/&’__ﬁ) he jﬁl(j Ha
'2tL}QC€ = ﬁ»& “C*fﬂ_u .
K T T | 2 " %
m— .; = Lkl 7 .
! o{") C 1 2"-7-&.;2_ - %l-

MS is C“//M( "‘\’”T over C — noilse, e WW’_L
_ Mot Jhat if docs ot Gy on R Whky 2 ~Wiise s l 5%&% e
S,L-r/,/w:.{ Wt u/m.f 7’7 /htNOS'( ﬂk w»/ /a. o ,«7( /54 4 Jw;/z_f /‘}ﬂ( Hn/(//}t}r*
'{t)' el }:Fh C r““//ff /J»m//(f RC_ ca »157‘_“}) Sa..,.,/,l(/ "’T)

Then Ve tht)

— We u, Ar/iy 72M/Zgr“m;-ca/c ahove %:’h—) 7. 23n /lc’//#‘*’h 7Rze pta,
Jc%ikt)"i'(ﬁT@_ﬂW{B’.) vLjN-( %ﬁ“(‘/k/ﬁ

=t f}(!r-' fj/ I g

V,///”(Wq;(} T}"‘L efrees #7L WI// «é{ Pt ha;’_g ]



‘Tﬂke ;}f)omf Cd’ho&f/m J 4(2}%&%‘&1 (AJ /‘-(,f}j}\/l/{ ‘,éM,ﬁ)
/)pa»/ucc_; mem'se, The molse 7’1“4(:
‘Lu- h bb\f» “ = metxm f &f})
’hmkﬁv* J/A’,;., MSéZZf-‘.- %{ |
7;;/— waj_p T 7L ¢97Z t/7z.‘
i) Tnemease P Peetne Thi, Caq
bt Ame¢ /%&mé’ \%jfzj""f /ﬂj/’/fcy
bw?L .")L l'J ‘ho;z @/h/a/j"/;o.rgﬂé
w’;’h miepowev aﬁw,( /‘f{
'2,) Lrlit "&-U‘O'-/‘c’ilij‘"_*-u Cd’h—;/l.ﬂui:‘!‘j"
Ts W pershd )

yq, We Wil see /n e
ent betm,



R€£ eré€nces

s ,’}el"mﬂ/‘)’ﬁ') /9/ /‘4;"144.5 - E&Qﬁamg’he%é /’/0){36 (Jq.‘//
éum..?ﬁ;/;, ﬂ/y%S

;B HU',;M/,;-. Pralep Cirewit Deslpn (Ldupes of ek /
o A/ A, —Zyask-ﬂ» - @um'f&m Ey/rwr/‘/gf

H(JA& Aﬂ(t/é‘w\.ua(;

* C, Gorddyer ~ gwa«f;m Novse

* M. Cattanto 6SP — arXlvi2103 1694



