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Integrability in 2d

Conventions on momenta variables

p= (poypl) ) p?) —pf =m?

p=pot+tp , P=po—pm , Pp=m’

p; =m;(e”,e7%) = m;(a;,a;")
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Integrability in 2d

Conventions on momenta variables

p= (poypl) ) p?) —pf =m?

p=pot+tp , P=po—pm , Pp=m’

p; =m;(e”,e7%) = m;(a;,a;")

Suppose to have a theory with n — 1 couplings:

3
Vint ~ nglgzbg% Doy oy + -+ Cb1b2 1 Pb1 Dby -+ - Dby
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Scattering amplitudes are rational functions of a;,:

N((Ijl,(le, . ,(I,jn)

D(ajlvajzv s 7ajn)

AN<aj17aj2’ SR 7a.jn) =
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Scattering amplitudes are rational functions of a;,

N(ajna]év ..
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Lorentz invariance :

An()\ajl, )\CL]'Q, ey )\CLjn> = An(ajl, CLj27 ..
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Scattering amplitudes are rational functions of a;,:

N((Ijl,an, e ,Cl,jn)
D(aj17aj27 s 7ajn)

An<aj17aj2’ SR 7a.jn) =

Lorentz invariance :
An()\ajl, )\CLJ'Q, ey )\CLjn> = An(a]’l, Qjoy - - - ,ajn)
If A,, has no poles in C = A,, polynomial

A, no poles in C = A, = constant.
We can set the next coupling cim

. i aj,..a;, N such a way to cancel this
constant and obtain

An(ajl,%, e ,(ljn) =0
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In Toda theories this happens for any number of external legs. We
can study this phenomenon through triangular relations
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In Toda theories this happens for any number of external legs. We

can study this phenomenon through triangular relations
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p?: - (pa + pb)2 — mz - m¢21 + ml2) + 2WLaTnb COSh(Qab)
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In Toda theories this happens for any number of external legs. We

can study this phenomenon through triangular relations
a

p?: - (pa + pb)2 — mz - m¢21 + ml2) + 2WLaTnb COSh(Qab)

Mg — my| < me < mg +my = O = i(m — UG)
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In Toda theories this happens for any number of external legs. We

can study this phenomenon through triangular relations
a

C
b
2 2 2 2 2
p; = (pa + pp)° — mZ = m; + mj + 2mgmy cosh(6yp)
: rrc
|me — mp| < me < mg +my — O = i(m — US,)
m2 =m2 +mj — 2mgmy cos(US,)
m
m, b
me
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No production of different kind of particles (a,b) # (d, e)

m
a d @
C
my
b e
a d
m, mgq
f mf
mb m6
b e

Davide Polvara April 1-2, 2019 5/6



Thank you
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