
Schmidt deeomp . t purification

%05el47isapum-afo-aompos.to system , AB .

Then F orthonormal

/ IA > for system A
,

Ii
,
) for systemB , s.fr

14>=§xi1i* ☒
←

-

when Xi t 112-1 with [it ? = I
-

Consequently
Let It> as before

.

Then p"=[it? / i.a.) dial and pk-E.it?lioKiol
.

So
eigenvalues of p

"
and pd an f?

.

# -

-
-

-

( too> + 101>+1117) /of

trllp
"14=1-41 pÑ ) = 7g

If we have a pure state
of a composite system ,

important properties

determined by eigphmtktka~
.



EPRandthbellinyvalitj.hn
- classical us

. Classical : whats the difference between worlds?
Bell iheq .

a good example!
For

"

normal
"

objects existence is independent of observation .measvÑ
physical properties .

IQuantvmuiewisd.tk# , existence doesnt seem independent of observation

Notableobject.rs# Einstein !

Represent reality completely in theory

-

5pose we have th z qubit state

"

"* "" "
""""

142 = 1012211J → entangled state of 2 qubit system

- -

getting /+r for each qubit.
- Results of th two measurements are always opposite one another . yz

Toseeu.tn#sposela7 and It > eigenstates of T.si
.

Then I d. 13,7, 8

g.f. to> = ✗ la> + p 167 , 117=71071-516>
.

-

spin onÑi ,

substitutiny6.ve# 101¥10> =/ ✗ s.ph/aYLbi-



But 25 - BY is jrst detf!
, Ig]) = ei° for

⑤ ER
.

←÷÷÷÷:÷÷÷ :*
. "

suppose Alice
measures 41

.@ ( Bob measures -11 spin
}

•

e

for EPR
,
physical properties

must correspond to an element

of reality .

However, standard quantum
mechanics only tells on how

to ate such probabilities if
i.É is

treasured -

-

No fundamental element representing
i. É for all unit Ñ .

Spin
For EPR , quantum framework incomplete .

ButnatvchashadtLlastlaug#
want to return to classical framework



Bp://t.ge#equa1ity:-lthoushtexpcrimpat)ik2
Bob

Al 5--1=1
Q : ± Ij-.Re -1-1

star prepares
2 particles ,

and sank onto Nice
,

onto

Bob
. Say Alice has two properties she could measure,

PQ and Pp
.

She decides randomly
which to measure

when

Ñ necieus the particle .

Bob does the saw with Ps and f

AIgebna.ro?asoning:-RQS+Rs+kT-QTQs-iRs+RT-Qt=(QxR)Sx(k-Q)S
1-
⇒ either @ + b) s = o o R - Q )T :O
⇒ QS

+ n-iT
=2-

Now "
pose plq.ms

,

t ) is probability Q=q ,

R=r
,

5=5
,

F- f-

-

-

.

-
-

Let EC . ) denote mean of a quantity :_o-

① EIQS + Rs + RT - QT)={plqr.s.tl/qs+rstrt-9tlqrst-Sq&+Pl9.ss.t/xz
= 2



And also :

②E /Qsi-RS-RT-QT-Eplqr.si/-lqs+Eplq,r,s,t1rs#vqrst-

qrst

\ +E
g , ,

plants / t ) rt -[ plqi.s.tl qt
~

qrst
~

a. EIQS ) + C- Crs ) + EIRT) - EIQT)

comparing both equations 1 gz gins
the Dell inequality :

HQs) + Elks)tF( RT) - ECQT)bZ .
-

-
-

-
-

3ach2Qantu#
Let Charlie

prepare
147 :

'

°"# ,
and gie

on qubit to

636 & Alice
.

&

They obsene Qe 2
,

s=
-

%n¥
R= X ,

T= 72¥

Thin
average values are :

LQS> = ¥
,

LRSZ . ¥
,

LRT> =¥
,
QT:

-¥
so
-

s - s

IQs> HRS) + ( RT) - (at> =z③ ! ! > 2

Is this just a fluke ?

NI! Nature verifies this experimentally .

-



So the proof of Bell ineq .

must have faulty logic somewhere .

2 sketchy assumptions are made :ÉÉhne definite values Q
,
his,T

+Latest independent of observation
.

-

Khe'smasurmtt
affect Bob 's masmnut .

The world ain't locally realistic !

What would some entanglement bury me in this problem?


