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@ Created Hilbert space
@ Found some states
@ Imposed Gauss constraint

We now need to implement flatnéss constraint.
For a given path 7, we saw

h, :H—[SF+O((.3).

Requiring flatness F = 0 is equivalent to requiring a trivial
holonomy hy =1
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Triangulation of the sphere : Tetrahedron

@ 6 vertices - 6 group holonomy elements

@ 4 faces — 4 flatness constraints

Fig. : https://www.goldendawnshop.com/product/tetrahedron-of-fire/
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Fig. : https://wuw.goldendawnshop.com/product/tetrahedron-of-fire/

We have the 4 following constraints :

Hy=g;'gsgs, Ho=g5"87 g, Hz=g;'g5 g, and Hy=gilgsler?.

But H,; actually depends on the others : Hy = gg Hl_ng,Hgg@_l.
We can simply impose Hy = Hy = hy = [L.
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We use the dish-function to create physical state (which satisfies
the constraint). The inner product should be

(H ()(H,)WQ‘ H (S(Hj)w:l)phys‘ '

The naughty physical scalar prodgct makes this computation
annoying. Fortunately, we can use

S(H) =6(H), §(H)?=48(H),

and a trick to use the kinematical scalar product.
We take a particular spin network state. Each W, is associated
with representations j; on each edge (with some constraints).
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We get for the transition amplitude (after inserting integration
over several SU(2) and various recoupling’s identities)

(2| TTO(H)V1) =/ (W1 |W1)V/ (Vo] Vy)

The Hilbert space is one dimensional ! (Recall high school
definition of scalar product)

This means that the Hilbert space is one dimensional, but the
phase space is zero dimensional.
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For a given graph, the state is fully determined : No personal

choice, and gravity has 0 degreee'[of freedom.
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