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On Congruences between Siegel Modular Forms of Degree 2

Shoyu NAGAOKA* and Yoshitsugu NAKAMURA**

J.-P. Serre developed the theory of p-adic modular forms. For example, he proved some congruence
relation between elliptic modular forms. In this paper, a generalization to the case of Siegel modular

forms is studied.
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H,:={Z=X+1iY € Sym, (C)| ¥ > 0}

TE#HESN D tube BEEET, 32 symplectic 8
Spn(R) :=

{M € Moo (R)|'MJ M = Jp, Jn = (Of,,}l;‘)}
B Hn lc—R{ESn e —RABRERTIERTS
M = (35) € Spa(R), Z € H..
= M(Z)=(AZ+B)(CZ+D) '€ H.
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n ¥ Siegel modular B 0™ %
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TN = {(gg) er™ | ¢=0, (mod N)}
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T % Siegel modular # I'™ o458 L 5.
H, LOEE f 43 ~D&H

(1) fi& H, EEH,
@2) 8D M= (AB) eTIz/LT,
f(M(2Z)) = f((AZ+ B)(CZ + D)™")
=det(CZ + D)* f(2),
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=T L%, fHET Eweight k @ n & Siegel mod-
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0<TEAn
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LT

Mi(D)r = {f € Mu(T™) |ag(T) € R(VT € An) }
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S (T) CT L weight k @ n ¥k cusp HALEDRT
Mi(T) DRSEMERTLOEL, §,(T)r bREIZE
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HOFHRIZBVTLE L 42D Siegel Eisenstein 4L
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Example 1
p>3%p=3 (mod4) ZR=THELL, BHRET
{km}tm=1 %

km =kn(p) =1+ p—;—lpm_l
TE#ETS.

Theorem (Nagacka [2]) ## p, %5 {kn} & L5
DERIZE B, ¥ n, weight k O Siegel Eisenstein
BE™M 1o LT, pfEER
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BEEL, EM™ X weight 1, T'{V(p) E® Neben &
Xp = (%) (Legendre 52%) @ modular 5 L 70 5.
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Example 2
pEARERLL,

km = km(p) =2+ (p—1)p™"
TEZRIND EHES {kn)mo, 2EXS.
Theorem (Kikuta-Nagaoka [3])

FMp LB (k) B EROBIZE S, KIL2, weight
k ) Siegel Eisenstein 3% E> (R LT, p @R
By li_lin EJE:.);
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Example 1

p =11 ®%E, Yoshida lift & TS T weight
2, T@(11) ko cusp BAOHIAMRENS = LAk
HATHD. (cf. [7])
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L. Sf“) € Ag (i = 1,2,3) |3 discriminant 112,
level 11 T#H 0, T genus DIRFITER TS,
Yoshida lift i= L,
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Uidk 2, weight k @ Siegel Eisenstein #3%® Fourier
HRE apz) (1) 1% Kaufhold[5], Maass[6] i~ &> TH&
BAAEL LN TIND,

FEAHIZ1 2 /80 Bernoulli # & 1B —f% Bernaulii
HTRTEND. weight DEV 22D Eisenstein #
E®, ES 13 Igusa OHRL L7 2 %O Siegel modular 7%
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Tablel Fourier coefficients of Ey and Ej

I T T
& 1 0 3 2 0 23 30 33 2 0
0 1 L1 0 1 1 0 1 i1 0 2

ar,(T) | 30240 13440 181440 138240 497280 362880 1239840
ag,(T) | 166320 44352 3792096 | 2128896 | 23462208 | 15422400 | 90644400

Table2 Fourier coefficients of Fi; and — X2

2 3 2 1 4 0 3 0
r (3 3)[Cia) (o7)](ss)
ap,(T) 967680 604800 997920 2782080
ap,(T) | 65995776 | 24881472 | 85322160 | 530228160
7 (10) (1%) (2 0) 2 3 (30 (3 %) (2 0)
0 1 : 1 0 1 3 1 01 $ 1 0 2
ar, (T) 1 —1 0 0 1 1 0
a_x,,(T) -10 -1 132 88 | —736 —1275 —17600
r () ) G Ga) [ (F3)](H:)(s)
3 2 1 2 0 1 0 2 ; 2 1 2 Q 2
ar, (T) -1 . -1 -2 0 1 -1 0
a_x;5(T) 8040 —2784 2880 54120 14136 —13080 232320

Table3 Fourier coefficients of Fig and Xaq

10 1 3 2 0 2 3 3 0 3 3 2 0
E (0 1) (%1) (o 1) i1 0 1 llf 0 2
ap,y(T) 1 0 0 -1 0 -1 2
ax50(T) 58 19 43548 56 7324576 | —1274559 | 15672152
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