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Original plan for the talk..

Discuss combination of Schroedinger’s and EPR’s paradoxes..
Challenge Bell when the classical limit is taken..

Combine Bell’s and Leggett’s argument on non-local realism..







Therefore: maybe something
more interesting...

We will need:

1) A bit of undergraduate physics

2) Some Quantum-Optics tools

3) Elementary knowledge on matter-light interaction

[a discussion based on MP M.S. Kim & B.S. Ham, PRA 67
023811 (2003); Journal Modern Optics 50, 2965 (2003) 1




Therefore: maybe something
more interesting...

Well known observation: In vacuum, photons do not cross-talk!

Why'd you ignore I do not interact
the gquy who | ust with other photons!
walked past?




sy But they do interact in an appropriat
o i) T resonant medium..
st il Let’s find a simple way of deseribing
—- == such interaction
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field-medium interaction

This accounts for the effects on the medium.

How about the fields?

We need to put the above in Maxwell’s equations!




sy BUt they do interact in an appropriate

) resonant medium..
ot s g AR Let’s find a simple way of deseribing
—— such interaction

We need a couple of assumptions:
1) weak coupling
2) conditions for adiabatic evolution
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Energy of the medium+*fields system which, when no
field is applied, goes back to the energy of the initial
state of the medivm!




Meaning what7!?

Adiabatic (slow!) evolution of the system driven by the
light-matter interaction...

Prepare an initial collective state of the medium: 11 will
‘slowly” evolve following the fields..Easy!

Computationally, | just need the spectrum of H!




Maybe with an example..
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Which is the target?

Ideally, we would like to get

9=4687 ,

eveh when just a few photons enter the crystal
For instance, good NLM is a crystal of Y2Si0s doped with Pr?*.
Other promising examples exist.

But, why do we need this value?




Quantum state engineering
is possible!

Laser field

Laser field 1 \) Entangled light!
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1) Resouree for all-optical QIF.
2) Tests of foundations of QM made possible (original plan of talk).
3) Off-line resource for preparation of entangled matter-like systewms

.Just ask Myungshik or myself...



Close to what Sile and the quys
have in the [ab! Let’s talk!

Fig. 2. Taper fused microsphere(a) using heat from the pump only and
(b) usingheatfrom a microheateirn conjunctionwith the pumppower (which
IS switchedoFF for the purposeof visualization).Note that the magnfication

scalein bothimagesdiffers.

Jonathan M. Ward, Patrice Feron & Sile Nic Chormaic
IEEE Photonics Technology Letters 20, 292 (2008)




So, how about this?

b}

Please, see Francesco’s talk
on friday, regarding this
configuration!







