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Abstract: The study of particle-like excitations of quantum gravitational fieldsin loop quantum gravity is extended to the case of four valent graphs
and the corresponding natural evolution moves based on the dual Pachner moves. This makes the results applicable to spin foam models. We find
that some braids propagate on the networks and they can interact with each other, by joining and splitting. The chirality of the braid states
determines the motion and the interactions, in that |eft handed states only propagate to the left, and vise versa.
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@ How do we notate this kind of graphs?
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Reducible and Irreducible Braids

Definition
A braid is (left) right (ir)reducible if it is equivalent to a braid with
fewer crossings by equivalence moves excerted only on its (left) right

end-node.
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Future Works

@ Find correpondance with physics:

@ Would this recover Sundance's Preon Model?
@ Or, would this has a completely new correspondance with particle
physics?

@ Is there any direct application of these findings?

@ Possible. e.g. Solving the dynamical problem of Ansari's calculation
of B.H. spectroscopy (see arXiv:hep-th/0607081).
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Some of the Theorems Constraining Braid
interaction/propagation

Theorem
@ A (left) night-irreducible braid is not actively (left)
right-interacting.
@ A irreducible braid is never actively interacting.
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@ A (left) right-irreducible braid is not (left) right-propagating.

@ A irreducible braid is never propagating.
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