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Classical system QUantum system :
- Geodesics - A self adjoint, positive
(law of reflection) (boundary condition),
- Periodic geodesics | - Propagator U(t) = eitVa

TRACE FORMULA

1. Poisson Relation :

o(t) = Tr(U(t)) L = {lengths of p.o.}
sing. supp(c) C L

2. Describe (when possible) the asymptotic be-
havior of : |

I(s) = (o(t), e "**p(1)),

where p localizes near Lg € L.



@@ Euclidean
polygon

M compact,
Euclidean
surface with
conical singu-
larities

P = {conical points} and Mg = M\P

/A is the Friedrichs extension of the Euclidean
laplacian on Mg

Diffractive geodesics

a . angle of
the cone,

B8 . angle of
{5 diffraction.

L = {lengths of (possibly) dif fractive p.o.}



theorem 1 The Poisson relation holds :

sing. supp(o(t)) C L

theorem 2 The leading order of the contribu-
tion of a p.o. in the two following cases, is :
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o fami/y of p.o’s such that only one diffraction
occurs at the boundary
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I(s) ~ s3 Al f (L)L,



Wave equation on an Euclidean cone

0(7/217'.

1. Finite speed propagation

2. Apparition of a diffracted front when a sin-
gularity hits the vertex

3. A singularity hitting the vertex is instanta-
neously and integrally reemitted.

WF(u) = WFy(u)U{p € P s.t. u not smooth near p}
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theorem 3 The singularities of the wave equa-
tion propagate along the geodesics.

The proof relies on the following properties :

e the finite speed of propagation,

e the group law for U(t),

e the definition of geodesics and the behavior
near the tip of a cone.

Consequence
let ¥ be smooth on M and zero near P, note

oy (t) = Tr(U(t)x) then :

sing. suppoy C L.

This weak form of the Poisson relation derives
from the propagation of singularities by the same
wave-front computations as in the smooth case,
since all the computations are made above Mp.




To have the Poisson relation, it remains to study
the Wave-Front of o,(t) = Tr(U(t)p) where p is
smooth, is 1 near a conical point and 0 near the
others.

Choose tg,¢€,x, and p like this :
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so that (1 — x)U(tg)p is smoothing.

Tr(U(t)p) = Tr(U(t — 2tg)U(to)pU (t0))
= Tr(U(t — 2tg)xU (t0)pU (tg)x)
+ smooth
= Tr(U(t — 2tg)xU (2tg)x)
— Tr(U(t — 2tg)xU(to)[1 — p]U(t0)x)
+ smooth



Description of the propagator on the cone : Fried-
lander’'s construction.

Look for K, of the form :

Ka(ta Rlawla RO,J)O) —

1
Perq, < -F*D5G(y,2) |,
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where G satisfies :

G(y,z) = H(y+cosz)H(|z| <m) of y<1

(1 —y2)02G - 902G + y8,G = 0

This problem can be solved explicitely

t // T 2
-T

G o a (ggfané‘-a.w ot)a)'du%m.






