Two- photon I nterference:

In this experiment a down converter, DC, transforms
lower energy photons. One photon takes the upper pa
path or vice versa. The results of this experiment
detected at either U or D. One photon is never det
detected at D. A quantum mechanical analysis of thi

below.

Or t honor nal

-

PDC

basi s states:

Photon moving in up-direction:

Photon moving in down-direction:

Qperators:

Operator for interaction with the mirror:

Operator for interaction with a 50/50 beam splitter

A 90 ° phase shift between transmission and reflection at
required to satisfy energy conservation. By convent

assigned to reflection.

The down-converter creates the following entangled

| llJb> = [|u>

1|d> ot |d>

A Matrix Mechani cs Approach

prepared by
Frank Rioux

an incident photon into two
th and the other the lower
are that both photons are
ected at U while the other is
s phenomena is provided

Up U
BS

Down D

-

the beam splitter is
ion the phase shift is

state:

1|u> 2]/2 12

This is a symmetric state because photons are boson S.



After creation in the down-converter, both photons interact with a mirror and a

beam splitter before reaching a detector, either U or D. To be detected at the
U-detector the photon must be moving in the up-dire ction (photon state = |u>).

To be detected at the D-detector the photon must be moving in the down-direction
(photon state = |d>). The probabilities for the fou r possible experimental

outcomes are calculated below.
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If the experiment could be performed with fermions, they would be
created in the following anti-symmetric entangled s tate:
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As the analysis below shows, the results for fermio ns would be exactly
opposite to those for bosons. Two fermions would ne ver arrive at the
same detector.
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