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We investigated the relationship between
tensor-network approaches to fusion categories
in two-dimensional topological condensed mat-
ter physics and operator algebra theory. It has
been known that the 4-tensor describing objects
of a fusion category is essentially identical to
the notion of a bi-unitary connection in opera-
tor algebra theory. This year, we proved that
the 3-tensor connecting these 4-tensors and sat-
isfying the zipper condition coincides with the
flat field of strings in operator algebra theory,
and that it provides the morphisms of the fu-
sion category. While this result is naturally ex-
pected, we established it in full generality.
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1. Quantum symmetries in operator algebras
and mathematical physics, Colloquium.
Ohio State University (U.S.A.), April 2025.

2. Tensor networks, the zipper condition and
subfactors, Seminar, Universita di Roma
“Tor Vergata” (Italy), May 2025.

3. Tensor networks, two-dimensional topolog-
ical order and operator algebras, Mathe-
matical and Computational Challenges in
Quantum Computing Reunion Conference,
UCLA Lake Arrowhead Lodge (U.S.A.),
June 2025.

4. Anyons, tensor networks and operator
algebras, Anyons from Small to Large
Scales, Mittag-Leffler Institute (Sweden),
July 2025.

5. Tensor networks in condensed matter
physics and subfactors, The 4th Australia-
China-Japan-Singapore-US Index Theory
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Manifolds, National University of Singa-

pore (Singapore). August 2025.

6. Subfactors, tensor networks, and fusion



categories, Functional Analysis Seminar,
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operator algebras, Mathematical Picture
Language Project Seminar, Harvard Uni-
versity (U.S.A.), October 2025.

8. Modular invariance as completeness,
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MIT (U.S.A.), October 2025.
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matical physics from operator algebras,
Colloquium, Institute of Mathematics,
Academia Sinica (Taiwan), November
2025.
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Amenability of group actions on com-
pact spaces and the associated Banach
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of the second order irrational rotation al-
gebra arising from automorphisms of the
hyperfinite IT; factor
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4. (1) 2% 26 (HOSHINO Taisuke): Rel-
ative bi-exactness and structural results for
graph-wreath product von Neumann alge-
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2. International Journal of Mathematics @D

chief editor.
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Japanese Journal of Mathematics @ man-
aging editor.

Journal of Mathematical Physics @ asso-
ciate editor.

Journal of Mathematical Sciences, the Uni-
versity of Tokyo @ editor-in-chief.

Journal of Topology and Analysis @ editor.
Letters in Mathematical Physics @ editor.
Mathematics Open @ editor.

Reviews in Mathematical Physics @ asso-
ciate editor.

Taiwanese Journal of Mathematics @ edi-
tor.

Mathematical Physics Studies (Springer)
D editor.
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RECRRH, August 29-31, 2025) O F —H'F
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Subfactors and Applications (Oberwolfach,
Germany, July 28-August 1, 2025) O F —
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The 4th Australia-China-Japan-Singapore-
US Index Theory Conference — Analysis
and Geometry on Manifolds (Institute for
Mathematical Sciences, Singapore, August
4-8, 2025) DX —HF A H—.

Operator Algebras and Mathematical
Physics (International Centre for Math-
ematical Sciences, U.K., September 29—
October 3, 2025) DA —HF A ¥ —.
Theoretical studies of topological phases of
matter (the University of Tokyo, Japan,
December 1-5, 2025) OF —#'F A4 ¥ —.
East Asia Core Doctorial Forum in Math-
ematics (Seoul National University, Korea,
January 12-15, 2026) OF —HF A ¥ —.
ICM2030 HAZEZBERZE E.

B AR ST R AE T 7 > & —H & >~
x—E&.



