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SCHRODINGER CAT




HOW DO YOU RELATE THIS CAT AND
QUANTUM MECHANICS.......... ?7?

- ©2007 ¥
Poision
NI
—Sl]
,




It is one of the postulates of quantum mechanics
that for a physical system consisting of a particle
there is an associated wave function. This wave
function determines everything that can be
known about the system.




OBSERVABLE..................... 2272727

An observable is a physical quantity that can be
measured. In quantum physics, it is an operator, where
the property of the quantum state can be determined by
some sequence of operations. For example, these
operations might involve submitting the system to
various electromagnetic fields and eventually reading a
value.

Eg: POSITION, MOMENTUM...
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Operator aids measurement of the
system.

Applying operator on a wave function
yields eigen values.

For eg: Applying position operator on a
wave function gives position eigen values.




MEASUREMENT............ ??7?

THE PROCESS OF APPLYING AN OPERATOR TO A WAVE FUNCTION IS
CALLED THE MEASUREMENT.

“MEASUREMENT DISTURBS THE
SYSTEM..IHITTTIINNNY™ W

HOW&WAHY..??



BACK TO OURCAT............&

THE WAVE FUNCTION : THE CAT INSIDE THE BOX AND THE
SUPERPOSED STATE OF DEAD OR ALIVE CAT.

OBSERVABLE: WE WANT TO KNOW ABOUT CAT(DEAD/ALIVE)
MEASUREMENT: OPENING THE BOX.

OPERATOR: PROCESS OF OPENING THE BOX

EIGEN STATES : 1)DEAD..2)ALIVE

ON MEASUREMENT LETS ASSUME WE FIND THAT THE CAT IS

ALIVE, SO THE MEASUREMENT DISTURBS THE SYSTEM...ie,
FROM SUPERPOSED STATE OF DEAD/ ALIVE TO ALIVE STATE




SCHRODINGER EQUATION

The Planck constant h=h/27x : ‘ . A mathematical quantity
o u constant oF action inthe This quantity describes how called an “1maginary
dynamic geometrical process the wave function W changes }11{1nber’.
dhsitors dnaaing sl g from one moment to another This 1s equal to
as the future unfolds the square root of

the passage of time. :
minus one.

The process 1s
squared representing

hz 2 adynamic geomsicy | a‘P
VW + V‘P =ih 37
2 / Thls describes the a

/ If this is reformulated as a linear forces acting on 1 t

vector | W (t) > each new vector i1s the particle
Mass is relative  formed by adding the two previous I
to this process vectors together. This naturally .
forms the Fibonacci Sequence O, 1. Describes how W changes
1.2.3.5.8.13,21... Over a period its gcometrical shape as a
of tlmc thls forms the Fibohacei process that forms the

Spiral in plant growth. passage of time.



PROBABILITY.........??

en sauared. the wave function is a probability density
- 1926) The probabnhty P(x) dx of A pamcle belng
between x and x+dx was given in the equation:

P(x)dx=Y*(x,0)W(x.1) dx

« The probability of the particle being between x, and x, is
given by
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NORMALIZATION.....

Normalization of the Wave Equation

Since |¥|? represents the probability of finding
a partical in a particular location.

' CO
2 = total probability of
/ 1% dV( all possible Iocations) .}7\/
-0
To normalize: set=1) For 1-D:
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EXPECTATION VALUE...........

EXPECTATION VALUE = EIGEN VALUE X PROBABILITY OF THE STATE TO OCCUR
IN THAT EIGEN STATE.

(0)= Iw*Q wdv

operator
integral over

all space



The Postulates of Quantum Mechanics

1. Associated with any particle moving in a conservative field of force 1s a wave
function which determines everything that can be known about the system.

2. With every physical observable q there 1s associated an operator Q, which when
operating upon the wavefunction associated with a definite value of that
observable will yield that value times the wavefunction.

3. Any operator Q associated with a physically measurable property q will be
Hermitian.

4. The set of eigenfunctions of operator Q will form a complete set of linearly
independent functions.

5. For a system described by a given wavefunction, the expectation value of any
property q can be found by performing the expectation value integral with respect
to that wavefunction.

6. The time evolution of the wavefunction 1s given by the time dependent
Schrodinger equation.
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