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Figure 5: The operator Φcr..

Let N ∈ Z≥1. The main objects in the previous paper [7] are the following 2N -valent
intertwiners, which we called the Mukadé operators after the shape of diagrams obtained by
connecting the trivalent diagrams. (”Mukade” means centipedes in Japanese. See FIGURE 6.)

Definition 2.13. Take the composition ↷⊗
1≤i≤N

F (0,1)
vi

⊗F (1,0)
w′

id⊗···⊗id⊗Φcr.

−−−−−−−−−→

 ↷⊗
1≤i≤N−1

F (0,1)
vi

⊗F (1,0)
vN
uN

w′ ⊗F (0,1)
uN

id⊗···⊗id⊗Φcr.⊗id−−−−−−−−−−−→ · · · Φcr.id⊗···⊗id−−−−−−−−→ F (1,0)
w ⊗

↷⊗
1≤i≤N

F (0,1)
ui

. (2.54)

Here w′ = u1···uN
v1...vN

w. Define the operator

TH(u,v, w) :
↷⊗

1≤i≤N

F (0,1)
vi →

↷⊗
1≤i≤N

F (0,1)
ui

(2.55)

as the vacuum expectation value ⟨0| · · · |0⟩ of the operator (2.54) with respect to the level (1, 0)
representation. Furthermore, we define the normalized operator

T H(u,v, w) =
TH(u,v, w)

⟨∅|TH(u,v, w) |∅⟩ . (2.56)

Here, we have set |∅⟩ = |∅⟩ ⊗ · · · ⊗ |∅⟩.

Definition 2.14. Define the operators

T V (u,v, w), T V (u,v, w) :

↷⊗
1≤i≤N

F (1,0)
ui

→
↷⊗

1≤i≤N

F (1,0)
vi (2.57)

by

T V (u,v, w) =
∑

µ(1),...,µ(N−1)∈P

↷⊗
1≤k≤N

Φcr.

[
vk;

uk
vk
wk, µ

(k)

wk, µ(k−1)
;uk

]
(µ(0) = µ(N) = ∅), (2.58)

T V (u,v, w) =
T V (u,v, w)

⟨0|T V (u,v, w) |0⟩
. (2.59)

Here, wk =
u1···uk−1

v1···vk−1
w.

We prepare some notations to treat the N -fold Fock tensor spaces.




