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Review of Last Lesson’s Key Points

For a spin-network state T »»(A) on a graph vy, we consider a true vertex v € V(y)
at which n edges ey, ... e, 1n01dent and denote TV ,(A) the terms, in T {A) directly
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Review of Last Lesson’s Key Points

standard graph
For a spin-network state T%ﬁ(A) on a graph vy, we consider a true vertex v € V(y)

at which n edges e, ... e, incident and denote 7" , (A) the terms, in Ty ﬁ(A), directly
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Review of Last Lesson’s Key Points

standard graph

For a spin-network state Ty ;7(A) on a graph vy, we consider a true vertex v € V(y) eu
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Review of Last Lesson’s Key Points

- —r n standard graph
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Graphical calculation:

some useful rules of transforming graphs
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1. The matrix element of the volume operator

The volume operator (Ashtekar & Lewandowski, 1997)
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(1) As a gauge-invariant operator, g;;x does not alter J and M, but instead alters the

. M
intertwiner (i“),,..., by modifying the angular momenta d of the intermediate
coupling.

2 M
(ii) Hence, the volume operator alters only the intertwiner (i)),,,.... associated
with v by modifying the angular momenta & of the intermediate coupling.
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2. The action of Euclidean Hamiltonian constraint operator

The Hamiltonian constraint operator (Thiemann, 1998)
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(i) The action of operator HZ on SNF can be expressed as three operators acting on
SNEF, with the three operators being mutually symmetric.

(11) SNF 1s symmetric with respect to its three edges.

(111) The action of one term, e.g., ﬁf , $»5351 , on SNF suffices to determine the actions
of the remaining two terms, due to symmetry.
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3. The action of the inverse volume operator

The matter Hamiltonian constraint operator (Thiemann, 1998)

H(N) = Hy(N) + H,
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Thawnks for your attention!



