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Abstract. In this article we establish the analogue of a theorem of Kuznetsov (theorem 6 of
[31) in the case of 3-dimensional hyperbolic space. We also consider a generalization of this
result for higher dimensional hyperbolic spaces and discuss the relevant ingredients of a proof.
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Let Hy={w=z+jylz=x, +ix,€C,x,,x;,yeR y>0,ij= —ji,j?= —1=i2} be
the 3-dimensional hyperbolic space. The group PSL(2; C) acts on H via the mappings

w—y{wy:=(aw+b)(cw+d)~?! for y= (az)ePSL(Z; C). If R denotes the ring of
c

integers in an imaginary quadratic field K over Q of discriminant d = dy <0 in Z,
then I':= PSL(2; R) is a discontinuous group of homeomorphisms w—y{w) of H,
onto Hj, with a fundamental domain &#. On H;, we have the PSL(2; C)-invariant
b 1*
volume element dv = y~*dx,dx,dy. LetT:= {(gd)el"} and I := {(O ) >EI“‘,o }
For weH, and yeTI', we write y{w) = z(y{w)) + jy(y{w)). -
For nin R*:.= {2a/ﬁ|aeR},- weH, and s in C with Re(s) > 2, the Poincaré series

P(w, 5;n) is defined by

P(w,s;m) =}, )\'Q<W>)Sexp[— 2n|n|y(y<{w)) + 2ni Re(z(y (WD) A.)]
2 I

Forn=0, P(w,s;0)is precisely the Eisenstein series denoted by E(w, s). While P(w, s; n)
is real analytic on H; and invariant under T, it is in L2(#) only for n #0; on the
other hand, it is an eigenfunction of the Laplacian A on H, only for n=0, with
eigenvalue s(s — 2).

The Eisenstein series E(w, s) can be continued meromorphically for all s in C, the
only singularity being a simple pole at s = 2. The Poincaré series P(w, s;n), for n # 0,
have a meromorphic continuation for all Re(s) > 1 and are holomorphic there except
possibly at a finite number of points s;; the finitely many p,:= 5,2 —s,) in (0, 1) are
called the ‘exceptional’ eigenvalues (in the spectrum of A). The FEisenstein .series
E(w,1+it) for ¢ in R together with similar series for the cusps of # different from
oo ‘span’ the continuous spectrum of A; further, within [1, o), there is also the discrete
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