Atiyah-Patodi-Singer (APS)
index theorem on a lattice

/I BPLJ ,BXBJ

SPMMBCPSBUJPO XJUI

)

'VLBZB

.BUTVLJ .

OTBLB 6

PSJ 5 00OPHJ 4

[attice 19




Atiyah-Patodi-Singer (APS) index theorem
and bulk-edge correspondence
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Eta-invariant
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APS index theorem using domain-wall
fermion
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Atiyah-Singer (AS) index theorem on lattice

<)BTFOGSBU] >

"4 JOEFY UIFPSFN PO MBUUYSDFEVF®

DOU
Ind(Dyy,) = Trys (1 . ) D,y = 2 (1+75 T )

>

2 HZ,
1 Hw 1
_ T — — —y(vs(Dy — M

"4 JOEFY DBO CF XSJUUFO CZ FUB JO!
NBTTJWF 8JMTPO %JSBD PQFSBUPS

$I1JSBM TZNNFUSZ JT /05 JNQPSUBC



Index theorems on continuum and on lattice
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Eta-invariant is always an integer on 4-dim
lattice
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Our goal
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How to evaluate eta-invariant
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How to evaluate eta-invariant
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How to evaluate eta-invariant
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How to evaluate eta-invariant
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Set up
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Free domain-wall eigenfunction set
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Free domain-wall eigenfunction set
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Shamir-type domain-wall
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Shamir-type domain-wall
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Calculation of eta-invariant

1 1 1
J =1 1(Hpw)="! STrHpw
2 2 H 5w

#VML BOE FEHF EFDPNQPTJUJPO

s 1 | = a | H
=1 Zg% d3p d! tr ! pulk (X) D\;V | ulk (X)
KX 4! a s 0 =1 HDW
9
CVML QBSU® " (z) = ¢ (z4) ®
[ 1 | 1 N H
| §a4 d®ptre! 9% (x) $ D\;V P98 (x)
. KX 4! a 15 HDW




Calculation of eta-invariant (1) : bulk part
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Calculation of eta-invariant (1) : bulk part
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Calculation of eta-invariant (2) : edge part
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Calculation of eta-invariant (2) : edge part
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Calculation of eta-invariant : Result
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