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Abstract: We consider the massless Nelson model on a Lorentzian manifold whose Hamil-
tonian is

1
H=K®I+I®d(w)+ E(a(w_l/zpz) +a*(wY2px)).
Here K is the Hamiltonian of a confined particle acting on L?(R3,dX), dI'(w) the second
quantization of w and a(f) and a*(f) the annihilation and creation operators satisfying
the canonical commutation relations:

[a(f), a"(9)] = (f,9), [a(f),alg)]l = [a*(f),a"(g)] = O

for any f,g € L*(R3,dx). p € C5°(R?) is the charge distribution of the particle with the
charge g := [ p(x)dzr < oo and px = p(- — X). We assume that the elliptic operator

h = Z 0z,045(2) 0, + ()
0,

is positive self-adjoint and set w = h'/2. On the Minkwoski space the operator h is the
Laplacian —A and it is well-known that H has a ground state if and only if ¢ = 0. This
phenomena is the so-called infrared divergence. In this talk we assume that g # 0 and
prove that:

(1) there exists a ground state if c(x) decays like |x|=? with 8 < 2,

(2) there is no ground state if ¢(z) decays like § > 2,

(3) for = 2: (i) the ground state exists if |c(x)| << 1 and (ii) the ground state does not
exist if |e(x)] >> 1.

In particular, there is no infrared divergence in the case of (1) or (3-i).
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