
The homotopy data structure of topological quantum gates. With all these data structures in hand, we may conclude.

Definition 6.7 (Homotopy data structure of conformal blocks). In specialization of Def. 5.16, we obtain this type:
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Theorem 6.8 (Topological quantum gates as homotopy data structure). The semantics in the classical model topos (107)
of the transport operation (201) in this type (224) is given by the monodromy of the Knizhnik-Zamolodchikov connection, on
ŝu2κ −2-conformal blocks (on the Riemann sphere with N +1 punctures weighted by (wI)

N
I=1 and wN+1 = n+∑I wI).

Proof. By Example 4.14 of Theorem 4.13, we are reduced to showing that the semantics of the type formation (224) equals
the topological construction expressed by the formula (58). This follows by applying the syntax/semantics dictionary §5.1
iteratively to the sub-terms of (224), as shown in the following steps:

Syntax §5.1
 −! Semantics

z⃗ : BPBr(N), t : BC× ⊢

fib(t ,⃗z)(prN+n
N , τ(κ,w•)) : Type

(106)
(5)
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{1, · · · ,N +n}

(C)
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(C)×BC×

(prN+n
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
z⃗ : BPBr(N), t : BC× ⊢
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(C)×BC×

z⃗ : BPBr(N), t : BC× ⊢[
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(C)

(id Conf
{1, · · · ,N}

×PBC×
)
∗

T

Conf
{1, · · · ,N}

(C)×BC×


Homotopy type structure
of Def. 6.7 specializing Def. 5.16 ↔

Fibration of conformal blocks (58)
via Thm. 4.13 & Ex. 4.14
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