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Exercise 1. Contact interactions for a multi-time wave function in 1+1 dimen-
SL0NS.

Consider the multi-time model in 1+1 spacetime dimensions defined by
VI -5 et (1)

with 5”1 = {(tl,Zl,tQ,Zg) e R*: |t1 — t2| < |21 — ZQ| and z; < ZQ},
multi-time equations
Ok (21, 22) =0, k=1,2, (2)

where z; = (t;,2;) € R? and 7° = ¢!, v! = o073,

initial conditions
(0, 21,0, 22) = g(21, 22), 21 < 29 (3)

for some g € C}(R? C%),
and the boundary condition

Uo(t, 2,t,2) = es(t, 2,t,2), t,z€R (4)
for some 6 € [0, 27).
Prove that this model has the unique solution
V1(ty, 21,12, 22) = gi(z1 — by, 22 — ta),

. g2(z1—t1,20+t2)  for z1—t1<zo+ta,
wQ(t17217t2722) — 0
eYg3(za+ta,z1—t1) for z1—t1>20+t2,

. g3(z1+t1,22—t2)  for z1+t1<zo—ta,
V3(te, 21, t0, 22) = 0
e "Wga(za—to,z1+t1) for zi+t1>z2—ta,

Wy(ty, 21,t2, 22) = galz1 +t1, 20 + to) (5)
with ¢ € C'(.# 1, C*) provided that for all z € R:
(1) g2(2,2) = 6’093(27 z),
(i) (0192)(2,2) = €(0ags) (2, 2),
(iii) (D292)(2,2) = €”(D1g3)(2, 2).



