Day 2 - Tnterference

what  ave come  examples of woves?

Ly water

L soun d

Lo %wimv SW'M3

aic displacgments

A of mese are peno
arove  equl llonum\.-

Y2k
i pevtociC I BMR: W0 ==

iF pevodic i1 sprees w2 21



Interfeyenie:

CONSUthve dosuc Ve

¢ ) e [N
e’ , .
* D (4 ¢ ‘
A ) A ¢ '
‘ 4
L 4 . ¢ ,
. y . ¢ .
y . 4 [} b
.".‘ M “- ¢

\\/ _

Licﬂ\’c ¢ a wave (EM wave)

% 2 Y -~
E v=-ExB
NI T

X



Whok do we wnox expelt to behowe Lke WAVes?

aops @ @ Con't how od erisk
= et 9e® %l samt ()La&ogg:\g
oN i

Michalson interferometer

wral consyuchve : L = Lo+ g, nel
toted degtruckive: i = Lo + 2 (an+1), neZ

Historic uses of Michelson Tmferfrometers:
@ Mickalson-Movley experi?ens (1387)

Waves propagulte grvough & medium.

Ly oy wobly WaVes = wakl

Ly ex: sound waves — air moleLwles
whak wedium does light propagate

Ynroulh 7
1800's physicists e [Uminiforous aeter



— ~
: M aeihe r
2 | - "wind
/

S i BS
.._2':!'."! / ceeeceme ~ =N % M
L2
>
scyregn —9)

HgPoMSis" ke \i%\nh chvweliwg
N horixohta( path (Lz) will
tdce 10V1gRY belause the slow

Jown from grave (i a%,atnst
g wind S «3wa+ewv% tan the

S(}E,Qd up of muguv\g wnik . wivd -

Result: no Aifferenc (e WitA AN
expe riman fal Lror)

This wos e At expenmlnia
pviddh a8a,(V\s£ o eXistence
0fF e fethorx. . .
AND nidated o (jae of research
shich d fo e conweprion of
special (RlHiVity by ginstein i 1708

@ | TGO (Laser Interfevomliey W o\ogqufmg\
Cinstein doveloped fhe TLery o€
rel vty (q15, whidh explain§
. ww/?'w\‘j of spazEimeL by
MasSive objecks like blulk hols.



I+ Yon have oo MmassSive obje (ty
circling oach oY, His will sen ol

ripps spaceime. outwards.
Eyx. binang black holl moyjer

\&

Such an evént would send 6W
ongwards ; whith wowld euen fuadly

PCLSS U/\VO\A%Vl Earth.

A GW is & WOW — displaczmant
from ecbwilfwiv\m- These displacaments

are Sguaezing and s—h’wln(v\% a,lovns
kw\@{mdivxaj and trAnSerse axes.

O -

Eardn

extveme Ucugeprakion

Michalson ntersferometer

VZ/44

QJ/ JM
| 7 f 7
\/

l

Crmm———

»



Twe speed of light s e same in
all referenee fromes ang alony every directiov .

e wowld expeck +o seL osciliqtions
n e nterbevence stvengin.

L TGO ¢ Michelson  InderfexoWieier
witn Hkwm &vms

Uy fhvst ever deteckionof
(W (b’mw«(jr vlack hele

m;uta,er) in 20lS ---
100 Years afreyr MR

Grn of Wl mlaﬂvi!—j!

\(ow\%'g Double Sl Experiment (1301)
( Matt will dp scyiel tn oleteil )

This e,s(pmwmvxb confirmad, mat
\ic}v\t oxiivited wave [Iice. behoyior.

I

l :




Toterference condition:

n L imik L£>>d, ten we hawe
0 ppYOXimaely e some ang L
o ealh S\

1‘\6«?

AL = dsing

CONSMCEWVL = dSnd = mA  meZ
Mstruceve:  dsing = 2 (amel) meZ

Whae T have ')\ks‘C od Yo s orun tor
& beam of “‘jht .- what about ‘FDY
4 SINO\S- p\/\o’c{)V\?



Interference

Sunday, January 12, 2025 11:19 AM

¢ Interference is the hallmark of waves! (Cora)

¢ Probability waves (Matt)
o Quantum vs classical coins

¢ Evolution of waves: gates and the Bloch sphere (Agi)
o No hidden variable?
o No-cloning theorem?

¢ Physical implementation of gates (Matt)
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Or single photons

Wave-particle duality:
Particle like in one place
Wave pattern over many shots
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