Transmisgion Ling Deriyation Sept. 13, 2025

of (- Bmkewc} Radiation
Jw g DWSK )
M T[UVMOLQ /\/o/'Sﬁ' w((‘ﬁ DANQéI

Ht\rc, , We wﬂ‘ﬂum(:‘\' +o wns< +mmm1m’0h /m% ( TL)

ﬁfmbll’(m to uncovrer the phﬁl‘cs a (D

blm%vﬂ(} radickion & e Homed noist
o ifted b? & resigtor.

In WJ/ TLs con bt nied o /humLf nd
cll ffpeg olL D pawre pMoVWMoJ $Pa,nnm} A

wide Va,vx,?,e, ot Fre s n /DA?%I‘CS.

Consrdev o TL of chavackeorighe /‘M{aa(mﬂ
Zo thuk cample;{'ely real tevminated o
b5t o bZ» Matched loads R = Zo



—0 O/l

- N
_ L >

Betomse thu two loads are mutihed, Fhrove arc

no refle vtrong

k-2
[ - Zz =O

oy, wave mcident o either £ will bt
cv\/wﬁf/‘k'elz, absovhed .

QIAM‘I'MV\A ML&&IWVH\M/“‘&, '[’bu(, EM wWaVvey n
e Tl have WM El’l; tw/n*%)



AFPM“WX fo statistiul mechamies (PRYS ‘/05)
@ MBCO} 1109 Fvob. 6f Mode En écrvuﬁ excided
5 givew by :

—En/keT
P(g’h)¢ e
2
S %
whove 2 Z - ° g the Pa\/‘k%(ov\

fumskion . For the havmenic oseil 10«7{'0(‘)

~fwn /kyT = tTw/ZkaT

27:5 e e

g

S

=b
)

ko v-'hwn/kT
- . koo /2kgT Z ¢ C
n=0o

-\ —
}LOW\—OJ(V‘I‘L geriel

|
Eaall

- lrw/ZklaT




Lets define /{: L_/_. Swoh that

Now PLEn) - _ﬂﬁwngﬂ/( -ﬁﬁ)
W

P(En)‘= C_ﬁkwh (l— ﬁ—[jtw)

Chuok wormalization S
fP(Eh\ . v,?l«’u) Z — Bliwn
N
'/\/\/
VIS




S (E> = 3’; ) + b (- -ﬁ#w/z 0 ¢ Bhn
> n=0
:L L—~—

wovlk on H«\&

Know ’H/LA* Z —pkwh |

-

- _

oo U ,_C‘Pk”’
({’ﬁ‘ﬁw)n

a‘fgf\l\ﬂ = 6_{3'kl/~3 f:'l:.

i Moo _l/_) (Uuuw\f r/owﬂl!r’()

|- v Sevieg

ol(j(“'ewbwh‘aQ lao‘l"/x Sides wur. é r

Jy r*‘) L4/

o’r(hw Cdr )

" fwr"": _———s,
h=0 0"‘}’)2

Mvu\‘vipln both <ides l’J‘J,. r;

o
Z nr" -
n=o (\-r)t




o
—fhwn C"/ﬁ“
Now/ Z ne = ”:?{;_,:z
h=0 (1-e ]

(I__C—-ﬁfl«;y
Q= T
< - /L + -{7“/\)
N Y
S

— ZCIo pm’n‘l‘ Wm
AW""’&’QW of the EM huwmoniy mdes
i the TL.

chyl, we conaider e dengity of madec or
a/&%(l:é?a‘f {‘ILN{'“ (DOS) n a TL 0% /tVl-?'ﬂL L



A

wave Speey] I
C:.’

S\nee.

\\V}



2 AW = Ch

—

L
Lty mode A&M‘A‘a{/ Zmij = T—r% = 7(0.,)

_ -
In fvrwg ﬂLW ?u,«): 7?2#.‘ ﬂ/m,a(

e nuwmloey- of modes between W 2
amd G tAE |¢ 2E)AE= L 4

WA
N

cow(‘f‘m* .

%‘J(ovt’/ Twe WW w the TL die ‘{a modes
W/ Ay bohwee, E wnd G+aE (-

LED 9lE) AL

L1 TV —
aWM% ho. ‘D-thba(gs,
Wga},m

o die



< lw 1D Hae W m4,17, ([ { 51Vt é\&;

Weg) g - (2}(5)&5
L zero pt. Y

i< nsieall o(rvt)pfﬂ(
| e Fuw | 10 »
> —— ¥ hw g T tomp.
Tch étw/kaT_l - M[
J meta)nmtc
TWs ¢ move Comm%romllta_ writbon, a¢ propovtiee .

ww)duw = t’i Adw D amals

TC o kT of 2 ”Zdﬂwk
M
LV

Lf'\-f WoW (ovg1y
/ e low-fieg (| lonath,
"y ‘ g Clong ot longfh)
e’ﬁw/k.;l‘ ~ l" Elﬂ.
keT

S Ww)dw P 37 dw _ kgT w
LA ——
gk



Astiy -
M*& = f(A(WJAN

0
mwe

WWuJ 'h‘% I?W"][V‘C‘bw&u\t'} l\W\'\'{" } _kﬂo(w o(l\/‘&l"?&g
which 6 Yo copalled wibvaymslet mﬁa(l‘voph\ t
wa( P[a,uw(é /S aVlgde«/( moﬁwfm\ ﬁr @u,m#%/'m?

e '5%4 'F“Cu . vmv\( ld\d—%‘ﬁﬂ/‘ l\'W\.;L" l'Q 'C%l'VﬁjWV\]{—

1 {'«,k\'vua %50 4 reconerv e classiead (1w H—_
Clussicod thfgl’cs connst escape the wlbav iyt
corl‘va.g-EY oP]’LC v

@aoé by the TL.




TL_L or:’g;,,, 5( W?‘j/ A&M{ﬁ['l], W(w) Aw )‘3
PDW‘CA/ »/Mt‘ai"u( 10\7, e fwo ftsis'l'bvf R &t WZJW‘(
T, Cuge R=2 M=0 ond taert are no
{ Lﬂtu{:iobug = all gvu,/‘a},y}, Nne w/wv‘f on Sl Pﬁl‘ #t&f(y/

absavled. HOWV‘W/ in ordev Yo maindxin Tarmonl
eAuilibrinin ( coust T), The reigdor ¢ gt adgo
bt m;l/'w{’l‘nj oAV a the same sate 'S

al,gwl,mj A g, 2 no nvt powt? logy or T,

In & TL of landhy L e vnargy i OIS

e T
T™C

L

u(w\ AW

i

uaf = g kT of

—
C

(Eww m;#:}) X ( Wt spcuol) = Fower
P, = 2 ke T a4

Half Pne prwev IS ‘I'VMN:” Il‘j "’;‘]""1'1 AMQ _(70
K ow [t st e othar halt 1 H«wllmﬂ



A, guc & Roon cight, (Remtinboy, po not
AL gain o loss éy eHar recidtor im tharmad

e?/mz'/.) ,

Powrey raJAN{"’ﬂ[ l‘?
U P = kﬁTA‘[' W‘M} resittor ot Temp.
T (/W(cp of /?)'

Not OWLJ' s P fwltf. of e, d I also /)M/\‘lp.
o £, ™ rasty mdptes poner at all
frequencre s with equad weight apey fue
LA width at. Thic unifsran porer cpwfrw(

DAL - ]

“The result s yafy prov ideod e approxfmd lon

Fw . . :
AW 0 $ 1.
T (15 yal|

f kB—T ok room f’&l/lmlo (TVjDDK)

—

A h
At %fxne.( '{: 4 6)(]0'7'}—{_; = 67“'? .



" Inthe RE/micvowait regime (= | Mz 4 fop g4)
apsf D/'o(fhalfj -I'th&wﬂLqufJ /‘C.().'{"t)'OV{ abrt «a

aH’kvob‘jL .HN/U VY {-YU\:IU A[&t&kébdj /‘ao()'aﬂ?'ff.

Often o experimonctal é)?nmﬁ is « Uofuge | o
one wolld ke 4o convovt Hus poise powey o
am a(/m\lmiwuo\’ no\se \fp [quaL

The ifea IS 4 refurn The TL amel Hermnete

Mt ewol with 2 matled real’ noify resistor
amd e ot end witl, o medihed © idead !

nolstless resistoy

(mal\ R% — ELRR (MeJ)
@ nolse VaHag,L



Inne s
% e \é R (ideol) U\Q (idead)
A

[ERRRRER
—

o lengtly of TL fermrnedeol
by’ R= 2.

. 2\\4 =R
quui\/w\w\‘k C\..—V:CM\:\—:
“—5"\ We. wont -['o Cclc\
R _[ e PDWV‘ abS?VLcoe lﬂa,-
\ K R one "h/\b rl‘jlw'l"




o P = C\:
4R

ok we previcasly found P~ kiT4T

G
= = 14
4R § f
— \ Nol‘St VD(*‘-
;’_§ \‘C\,zl - \P{'kBTR A‘F Of mSlS‘l‘p\:‘?

at te M,L‘pve{»u\,\c T

T3 reswlt goes oy, seveval drfforent hawme

all o\csajwi\,cw he Same Pl/wmvl/W/(A,OVl :

Thormad Noige / / /\/mm‘d‘ Noise

Note tu.f E»—\ =O o The noise Vo(-}w]/‘l—

GLYOSS oo V'csli‘.\’ov W\I‘E\/‘wﬂ—es %o Z2TVo,

6»? 1S 't\N. Vool eawnt (e (Scilu,a,w, D‘F‘ﬁ/u. S%o( 0‘8\1)
of e resiztor hoise VOHL‘?‘



