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“Everything that can happen, does happen. But this does
not mean everything happens. The rest of physics is
about describing what can happen and what can’t”

Antony Garrett Lisi
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Which path does a particle traveling from A to B take?
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Path of least distance

® The concept of ‘least distance’” refers to the
shortest path between two points

® This inherently implies motion in a straight line

Path of least time (Fermat’s Principle)

® The concept of “least time” denotes the route
that minimizes the overall duration of travel

e Snell's law directly arises from the principle of
least time
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Path of Least Action

Nature operates in a manner that minimizes
a fundamental quantity known as action

Particles follows the path where the
action is stationary

3S =0 => Stationary Action

Where
S—ft; Ldt = Action

L=T—-V => Lagrangian
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Why are some paths special ?

Image Seurce : Insparity, Engaging teday’s workforce, www.insperity.com/bleg /amployee-caraar-path/
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Quantum Perspective
Double Slit to Multiple Slits

In Quantum Mechanics

® No well-defined trajectory
e Only probabilities of finding
the particle at locations

Probability Transition Amplitude from
| to F is given by

With two slits
A(detected at F) = ZA [ > A, —» F)

=1
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Quantum Perspective
Double Slit to Multiple Slits

In Quantum Mechanics

® No well-defined trajectory l
e Only probabilities of finding As

the particle at locations
| © |

Probability Transition Amplitude from
| to F is given by

With seven slits and two screens

A(detected at F) Z Al — A, ; = F)
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Feynman's Idea

Infinite slits and infinite screens

A(detected at F) = Z A(I — F in time 7" following a particular path)

infinite paths
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Discretize Time (A =1)
Divide time T into N segments of duration T/N

A — <(]F‘€—?fHT‘q[> - <qF’€—iH$t€—iHAf e HIA qr)

Inserting /dq!q)(q| between exponentials

N1 "
A = {qele " ar) = (H /u’q,> (e gy D lan e M gn o) (gdle M gr)

j=1"

Pirsa: 23090042 Page 27/31




Pirsa: 23090042 Page 28/31




Pirsa: 23090042 Page 29/31




R T8 o ' \
[ wpte ordey im ;’\t/‘

Pirsa: 23090042 Page 30/31




Pirsa: 23090042 Page 31/31




