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Boson: Particles that can occupy the same quantum state
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Thermal Polaritons =» aspect ratio~1:1 (isotropic) 50 X 50 degrees (Ak=7.5 X 10*cm-)
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dissipative polariton condensate. The numerical fringe visibility (c) and phase profile (d) assuming Observed meta-stable condensation at M-points
the vortex motion in (b) closely match experimental measurements above
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¥ Experimental results indicates the existence
L Inteference indicates the existance of of the new kind of vortex lattices. Vortex and
coherence between M1 points. anti-vortex stands like hexagonal lattices as
seen above.
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What's BEC?

How is this useful for computation?

In a BEC, the system has a large concentration of particles in the Problem like Graph Partitioning Problem(GPP) can be formulated as a cost
system ground state. In bosonic final state stimulation, the minimization problem.
transition rate is enhanced by a factor N+1, given N particles in EA

the final state, Bosonic particles have an enhanced cooling rate.
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Say, you got many cups with water in it,
when you make them “condensate”, you got

’ can solve GPP? accelerate the cooling
] process. 7

) What the ) one big bucket with all the water instead of | -
condensate the cups put together tightly,
means? It's like a fusion. Device idea

\\By the way, in BEC we use bosons, not water.

Each site is correspondent to a point in the Interactions between sites are

_ given GPP, and has N bosons, each ot modified externally via feedback loop
Example of computational problem which can be in one of two states(=%1). ‘] .

The Graph Partitioning Problem(GPP)

Given 2N points with arbitrary connections between them, divide the points
into two groups (A and B) of N points, minimizing the number of connections
between them. Any kind of NP-complete problem can be formulated as GPP.
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Divide the points? easy, but for lots of points it It's like dishes
How hard is it for | | suddenly becomes very difficult, with food!
a computer? even cost hundreds of years to ]
find the best answer. ~
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NP-complete do plays a big
role in bios, medical, IT and
\ many more fields.

faster?

» Bosons speed up the equilibriation time of the Ising model by final state
stimulation. An enhanced ground state population is present due to bosonic
statistics.

* Introducing quantum coherence an interesting direction for future study.
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