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Below a picture of the zero set ¢ = 0 of such a “Maass form” for
SLo(Z), A = 1 +t2, t = 125.34 ... (Hejhal-Rackner).

Is the zero set behaving randomly? How many components does it
have?

58 nodal domains in A
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Hejhal-Rackner nodal lines for A = 1/4 + R2, R = 125.313840



Nodal portrait




The trouble is giving a lower bound for N(¢). In general it need
not grow!

Nodal domain of an eigenfunction on the square, N(¢) = 2.
From Courant—Hilbert; Vol I. Thesis A. Stern, Gottingen, 1925.



WHAT SHoOULD WE ExpecT ¢

CHAOTIC HAMILTON (AN (N THE SEMIU —
cLASSICAL LimT BEWAVE LIKE RANDOM

MONOCHROMATLC WAVES .

¢ THE CLASSICAL GEODESIC MO TioN ©ON
T, 2 n\Ske (R)

15 .AJELL KNOWN TO BE CHATIC .

A
S (stmreAR DEFN N B Loon)

Hh-. HE 2k+! DIMENSIONAL SPACE OF
OF SPHERICAL HARMONICS OF DEGREE k.
THESE Y!ELD THE EIGENFUNCTIONS
oF Agx Wi TH EIGENVALVE Au=lg_(_&_l)

5.



Witk Q, .z.D. N(os) VARABLES,
¥, s A RANDoM wave WiTh FREQ. M.

WHAT Do ITS NobAL DomAis LooK
LIRE ?

THEOREM L (NA2AROV-SODIN 200¥ )

As A>w THE RANDOM ) HAS

N(Ll/)) Ncn FoR SoME
UMVERSAL C 20

FoR m3s LeT N, () B 7w

NUMBER OF NODAL DoMAINS OF
Wikicw HAVE CondECTIVITY M.



Nodal portrait: Random spherical harmonic (a = 1)

random spherical harmonic of degree = 80. (A. Barnett)
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