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® Formal path integration ~ algorithm for perturbative expansion

Constructive renormalisation in Euclidian (R'-! < R?)

®

< existence of  (2,01(x1) - Ok(x)Q)

® GMC (24 Guillarmou, Gunaratnam, Vargas) finite vol Sinh-Gordon

@

Specific properties ~»>  universality

(.0(x)0'(0)2) o ClixlI2 (1 + o(1))
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Closed expressions for truncated multi-pt fcts in Sinh-Gordon IQFT I
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n=0

@ Vectors f = (FO, ... fM ey
@ (" e L3(R7) : incoming asymptotic n-particle wave packet
@ Purely diagonal scattering

tanh[3p — inb 1 g
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S() = ——2- 1.9 .
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=

Translation operator by y = (yo. y1)

n
Ury f = (01O, 00 ) where  UE)0(g,) = [ PG f)(8,)

a=1

with  p(B8) = (m cosh(ﬁ),msinh(ﬂ)) and X*Y = XoYo — X1Y1
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The field operators

“+o0
® b= PLXRY) > F=(fO,. . fn )

@ Field operators

0(x)‘f:((0(x)-f)(o) L)1), )

©0x)-H)" = > Opm(x) -1 with  Opm(X) : L2(R™) - L2(R")

m=0

® Space-time dependence

O(x) = Ur, - 0(0) - Uy
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The form factor axioms
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All "mild" growth solutions — operator content

@ Long history (°91-’14) of devising solutions

Zamolodchikov, Fring, Mussardo, Simonetti, Koubek, Lukyanov, Braznikov, Babujian, Karowski,
Zapetal ,Feigin, Lashkievich, Pugai, ...
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The kernel axioms

@ Axiom 5 : recursive reducibility

Mf,f’%(an;ﬁm) = Mﬁfi:mﬂ((az,...,a/n);(cu +i7r,ﬁm))
m a-1
+ 3 20y, | [5Gk — 1) MO (020 @n); (B . Bar- - Bm))
a—1 k=1

Initialisation :
o
M(();,z,(o;ﬁm) = Ter(ﬂm)

® Well-defined distributional induction

< Combinatorial closed form solution

Explicit realisation of the fields
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Truncated & smeared operators

® Smearing of fields

oldl = [axg(x)0(x).  geC(R)

R
® Projection operators P, on L2(R.)
@ Truncated smeared operators O'")[g] = P,0][g]

@ Truncated regularised correlation functions

(2.0[¢110{V[ge] - O V[glQ), 1= (r.....n) € NKT
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Theorem °24, K. Potaux, Simon

Letgy,....gk € CX(R")and r = (r,...,r_1) € N1, Then,

(200101104 [ge] -0 Vlgae) = Y o [ [ Taxaa(ixal 0x,) Hga<xa)

neNy n'(R1 1),( a=1
® Summation domain
K k(k=1)
Ny = {n = (”21,”31,n32,n41»~~~’nkk 1) ¢ Z Znus =1 p=1,. } cN7z
u=p+1s=

k
® Multi-factorial n! = Hnba!

b>a

@ Explicit differential polynomial Pn(lxal,iaxa})



The purely space-like regime

Theorem ’24, K. Potaux, Simon

Letgi,...,gk € CX(R1) satisfy for a < b
(Xp —Xa)? < 0 & Xg1 > Xp,¢ forany X € supp[ge], c€[1; k].

Then, for r = (ry,...,rk—1) € NK=1 it holds

(Q,OSO)[Q1]0g1)[gz] O(rk1 Qk]Q f l_[dxa ]_lga Xa) - Wr(x Xk)
(®I1)k

.

@ Explicit integrand

Wr(xi.....x0) = (2.0 (x1)0{ (x2) - - O (x1)9)



Preliminary notations

® Concatenated vector
y=0tvn), F=01..%m) o~ YU =1 vn P )

® Reflected vector

@ Vector permutation
FOyUd) = s(rud|duy)FO@BUy)
@® Uniform vector e = (1,...,1)

® Macroscopic momentum

B&) = D p(va), ¥=017n)
a=1
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The explicit integrand

Explicit density

Wr(X1 R ¢ = Z ] H{ fd”ba»y (ba) } ﬁ[eiﬁ(y(ba))*xba}

neN, b>a ©ba b>a

k < —
7)- n¢(p)(y(pp—1) U---UypP) +ire,ykP) U ... uyP+1P) )

@ Finite sum of convergent integrals

® Integration domain % = {R + in(ba)}nba, 0 < @) < 561 < 532 < (kk—1)

<n <1
k=1 p-1
® S-matrix factor S(y) = H Hs(y(vu) U y(PS) | (ps) U y(vu))
V>p U>s

p>3



Correlation functions & local commutativity

@ Correlation function > Z — totally space-like domains
reNk-1

k
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xS(y) - H¢(p)(y(pp—1) U---UyP) ize,y(0) ... UyP+1p) )
p=1
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Correlation functions & local commutativity

@ Correlation function > Z — totally space-like domains
reNk-1

K K
(9,01 (X1)O2(X2)---0k(xk)9) = Z %H{fd"ba)’(ba)}']—[[eir’("(ba))*"ba}

neakk=n) DA b>a

k < —

xS(y) - nf]-’(P)(y(PP*U U---UypP) 4 ige, ykP) y... Uy P+1P) )
p=1

@ Convergence ?

® If convergent, multi-point fcts have the expected properties
~» local commutativity for space-like supports

If (Xs — Xs11)2 < O forany X, € supp[ge], C € (5,5 + 1}

(2.011g1]- - Os[gs]- Os1[gs+1] -+ Ok[9k]R) = (R, 01[g1] -+ Os 411gs+1]-Os[gs] - - - Ok [k ] Q)



Conclusion and perspectives

Review of the results

¢/ Construction of truncated multi-point functions in 1+1 dimensional Sinh-Gordon IQFT.

v Local commutativity.

Further study
@ Convergence of multi-point representations.

@ UV behaviour.



Happy Birthday Antti
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