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Integrability in 2d

Conventions on momenta variables

p = (p0, p1) , p20 − p21 = m2

p = p0 + p1 , p̄ = p0 − p1 , pp̄ = m2

pj = mj(e
θj , e−θj) = mj(aj, a

−1
j )

Suppose to have a theory with n− 1 couplings:

Vint ∼ C
(3)
b1b2b3

φb1φb2φb3 + . . .+ C
(n−1)
b1b2...bn−1

φb1φb2 . . . φbn−1

Davide Polvara April 1-2, 2019 2 / 6



Integrability in 2d

Conventions on momenta variables

p = (p0, p1) , p20 − p21 = m2

p = p0 + p1 , p̄ = p0 − p1 , pp̄ = m2

pj = mj(e
θj , e−θj) = mj(aj, a

−1
j )

Suppose to have a theory with n− 1 couplings:

Vint ∼ C
(3)
b1b2b3

φb1φb2φb3 + . . .+ C
(n−1)
b1b2...bn−1

φb1φb2 . . . φbn−1

Davide Polvara April 1-2, 2019 2 / 6



Scattering amplitudes are rational functions of aji :

An(aj1 , aj2 , . . . , ajn) =
N(aj1 , aj2 , . . . , ajn)

D(aj1 , aj2 , . . . , ajn)

Lorentz invariance :

An(λaj1 , λaj2 , . . . , λajn) = An(aj1 , aj2 , . . . , ajn)

If An has no poles in C ⇒ An polynomial

An no poles in C ⇒ An = constant.
We can set the next coupling C(n)

aj1aj2 ...ajn
in such a way to cancel this

constant and obtain

An(aj1 , aj2 , . . . , ajn) = 0
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In Toda theories this happens for any number of external legs. We
can study this phenomenon through triangular relations

a

b

c

p2c = (pa + pb)
2 → m2

c = m2
a +m2

b + 2mamb cosh(θab)

|ma −mb| < mc < ma +mb → θab = i(π − Ū c
ab)

m2
c = m2

a +m2
b − 2mamb cos(Ū c

ab)

ma
mb

mc
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No production of different kind of particles (a, b) 6= (d, e)

a

b

d

e

c

ma

mb

mc

md

me

a

b

d

e

f

ma

mb

mf

md

me
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Thank you

Davide Polvara April 1-2, 2019 6 / 6


