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Abstract: Recently, there has been a growing interest in the relations between homotopy theory in mathematics and theoretical physics. Homotopy
theory is used to classify and study physical systems. Also, physically motivated conjectures have led to many interesting developments in
homotopy theory. | have been studying this subject as a mathematician.

My recent works have been motivated by the Segal-Stolz-Teichner program, which is one of the most deep and important subjects relating
homotopy theory and physics. They propose a geometric model, in terms of supersymmetric quantum field theories, of a homotopy-theoretic object
"Topological Modular Forms'. Based on this, we show the absence of anomaly in heterotic string theory (joint work with Y uji Tachikawa), and
found a new physical and geometric understanding of duality (with Y.Tachikawa) and periodicity (with Theo Jonhson-Freyd) in homotopy theory.
These works lead us to further interesting conjectures to explore. | would like to illustrate this exciting interplay between mathematics and physics.
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. Eind more physical applications oF
Howmeoto py thepres aud wove !
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16:02 3H12H (k) see 2 100% 43

< 3B Q T & 2024-03 Pl colloquium ~ S ¢ [ P

R 7 & & &

A?Pl?cod‘?ovxs
@ detect powey opo_m'ﬁomc b TP
via d?q\ere,mﬁaQ_fge,oth\c methods |

(Phgs) extvact chro malie tl\?—?g[’ﬁ‘ 29 '(U\'gvmdh\on

from 2d SQF s : \em\\‘v\g, to new ij?.ﬁw&s...

n=2¢ in KO((q))"(pt) | we conjecture...
n=16 | cs/A
=2 SN
n=280 nontrivial in A% ~7/2 C TMFD—%
n=30|0 nontrivial in A%° ~ 7/2 c TMF%
=32 1) nontrivial in A% ~7Z/3 ~ TMF?!
n =32 (cs/A)?

TABLE 1. Examples of lattice SVOAs and conjecturéd image

in TMF. ¢ el tovsions
(A 'KGTM{:
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16:03 3H12H (X) see 2 100% 43

< B Q (0 & 2024-03 Pl colloquium - S ¢ [ X e

RO & D ®

Eufure divrections
. Aitack Seaat-— Stolz- Terchner proposa\_

ERVA RIS Smbprobtew\g ,

= c\e,udopinﬂ eﬂtuiv&ﬁav{f N'GMR-MS O'g- SST

Tﬁk@ SYW\WE’W‘?’E.S O‘Q S@FTS (nto account

need Meodulaw - Te""g"‘f'Cﬂr\‘aEF\ry E‘-Ctu‘u Ak ThE .

whiclh 15 Not YV\&H}\.Q,MO\TL\CO\Kkﬁ estobltshed ...
(?ar‘f{y ten ?Tﬂ\j resS with Y‘\V\g {‘(Sb\f’(mg."l-—l\ﬂ>

‘ EG'ﬁ&buS\l\ velottons awmong
dilerent pictuves G QEFTs.
Lagrangians , AQE Ts, lattice wiodels, cobordims ..
. Find  more Phy‘SECﬁl &PP[ECA.{'\\OU\S oF
Homotopy thepries aud wove !
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16:09 3H12H (k)

< 8 Q (] 2024-03 Pl colloquium ~

W Q&L @B BT

Matn  Result i« [TY 237
% : TME-Y T2MSia [ MString

s divectly relofed fo Andarson solf-duality of Tof

> ®= New P\Ays?co.l understanding. o€
PUWQLY II\OMOTOFY"WDV‘ETCC, r‘esu['{‘f
@ : X s very noutrivial !

X, tnduces pairings

QPM/S{‘V?A% s {Z ¥geo =20
’

c TME X )
$ L (ds 1’ Spia
SRFTs mantfo @Sﬁft\'\g

Whidh 5 very novitmivial & Cﬂwpu‘('a.b(e by differential
geowmestvy |

@/Z. ttex ._:_)_,
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