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SIGNATURE DEFECTS
OF DEGENERATE ABELIAN VARIETIES *

R
FRAL KPR

FHi6412H20H

1° signature defect DEF

4k RKIT C° S8 M (23 L H*(M,0M;R) LOBEHB KR by 25 v 71K
H*(M,0M;R) x H*(M;R) —» H*(M,0M;R) Ok (M,0M) OXFEHTHEL L 72 d
DEED D, by & H*(M,0M)/Ker[H*(M,0M) - H*(M)] LO-RBR EFEx B L
FBILTH 5,
E#H 1 sgn(M,0M)(=sgn(M)) = by OF K.

L M IZER OM 572 ud, Hirzebruch OFEBEEHIZ L H &K

sgn(M) = Li(py, ..., pe)[M],

YLD, T2, p; € HY(M;Z) i Pontrijagin T, L i Hirzebruch @ I £HER
Ths,

E#H 2 (Hirzebruch[4]) & LERPZETLEROBER~DFIR TM|on HPEHBEL SIE,
Pontrijagin 38 p; € HY(M,0M;Z) H*F4ET 555 signature defect %

§(M,30M) = Li(pi,...,p:)[M,0M] — sgn(M,0M)
TED A,

RI. M BBEESHREDBRELCER D, 2k RITEHESHMAE X @ Pontrijagin 3 p; €
HY(X;Z) i& Chern AR S>TERED DS, Li(pr,- - pe) = Liler, - o) BT ER
KLy 2T 5, b LER X %22 T2 <, Chemn Hc; € H¥(X;Z) ® H¥(0X;Q) T
DEHTHEZIULFR ¢; € HY(X,0X;Q) ¥’d 5,

ERAERZEROFEEE K L OERFR
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E#% 3 (Hirzebruch[4]) LDRIED F T signature defect &
o(X,0X) = Lu(ér, . .., é)[ X, 0X] — sgn(X, 0X)

TEDD, TITenlX,0X] 12 X DA A5 - e(X) TEERZ S,

2 T —NIVEREDRIE

2% KB ELERE X POYUMAMAK A= te Clt| <1} ~DEHFEEH f: X - A
T Xo:= f710) ®HTIS smooth 220~ 7 7 43— Xy := f~H2t) (¢ #£0) BT — V%
BEERRTHELDEER L, COBEROX = f1(0A) IEH2 TIEHRIOEH
7T, BAEALTE 6(X,0X) R o(X,0X) 2RO/, HL T f 27 section ZFD &
FET S, 0X i3 S Lo (SHY" 2 BThh., +OMER H(X;Z) MEHT2E/ FO
I—-TikihWET S, Hodge BEDRBILOHETEN S

(T'-1d)" =0, m=2
bbb, RLIGHBN2 —ODEES

LERET, FOo3i—) T'=1d
o (MBE, FO3—) T#AId(T-1d)?2=0

(7, SIS

3 MEE/KrFOI-DFE

COBE, OX WER2DRELMzT. oT. §=p THBH, F4 L, Atiyah &
Patodi, Singer DA X LSRRI T 2 WBEHZES .

Theorem 1 (Atiyah-Patodi-Singer[2]) Let X be a Riemannian manifold isometric to
product X x [0,1) near the boundary X . Then we have

J, Lupa(9),...,pi(52)) - sga(X,8X) = 15(0),

where p; (1) is the Pontrijagin form defined from the curvature form and

ignA
ne(s) =Y SE\T’ for Re s >> 0,
A#0

the summation is taken over all eigenvalues of the first order selfadjoint elliptic differential
operator B on A®(0X) = @,50A%(0X) defined by B¢ = (—1)**P*1(xd — dx)¢ for ¢ €
AP (9X).
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L= Hy(X;Z) & BIHE, [ B 2 (n=2k-1) DEET — <V BETHD, N = T—1d €
End(L) EBLE, N#0,N2=0Thsb, r:=rank(KertN) E B E, r>2n=2k~1T

b, n=1DEE,
0 b
N:(()O) (b>0)

TH5b,

Theorem 2 Whenr > n we have 6 = 0. Whenn =1 we have § = %—1. Whenr =n > 1
we see that é is an integer.

Theorem 3 If
o C
N =
(0 0)
and if C is the diagonal matriz diag(fi,..., fo) with f; > 0, then we have § = sgnBy. Here

By is the linear operator on the real vector space H generating by symbols wy for all subsets
I c{1,2,...,n} with [I| = k, and B, operates as

Bowy = 3 (1) fiwreugiy-
iel

4 HEET/FOI-NDFSE

412, Atiyah & Patodi, Singer DEHD G FE~ND &1L (3] 21 .
HBEE G Y E~EEMERL. BR oY ENEHHIEALTWAERET S, &
DLEREDT ge G il

_ signA Tr(g|w,)
ro(o,9) = 3 PRI Res>> 0
Do, T Hy IEAME N IS T A B OBRAZERTH L, BT, BEH oY/G
+o B izxsT 2 #a1EHE B o — 5 8% 9(s,0Y/G) LEEIZ,
1

n(sa aY/G) = }G;

Y 18(s,9)

g€G
IR
BADHE, n=2k—1 KT — VEREADPHFELT, ¥V =AxS' THhH, T'=1d
o G=<g¢g>=Z/IZ Y EBHIEAL. 0X =Y/G T %,
Theorem 4 Assume that g acts on A as a diagonal form

21r\/:1_a] H\/—_lﬂz 2xy/—1lan )
€ t , € ! yer3 € ! .
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Then we have
a0 Sin(27rmz)

. . 2mja
ma(s,97) = (2m)7*(~=1)"2™ []sin(=2) 3
i=1

m=1

In particular, we have

! n . .
7(0,0X) = (—1)*12" Z%Hsin(?-’ii—“l)cot(”%).
1=1 i=1

& & 3 Ek
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