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ANALYTIC MuLTtI-Loop HELICITY AMPLITUDES IN QCD

Giuseppe De Laurentis

The full physical information of a color-ordered helicity amplitude is in the finite remainder:

Catani ('98)
£—1 / ! . 1 A . Becher, Neubert ('09
R—point ([9)as [ila) = 325 rillé)a, ila) GillE)axila) - gy

Weinzierl ('11)
Challenges:

o Compute the G; , a basis of transcendental functions, e.g. the Pentagon Functions;
Chicherin, Sotnikov ('20) + Zoia ('21) + Abreu, Ita, Page, Tschernow ('23)

O Reconstruct the r; , functions 1n the field of fractions over a polynomial quotient ring,
Peraro ('16); GDL, Maitre ('19); GDL, Page ('22).

Rn:F[u)a,[1\d,...,\n>a,[n\d}/J with J:Idea1(zy:1\i>[i\),

in connection with algebraic geometry, and extended to massive particles (spin-spinors).
Arkani-Hamed, Huang, Huang ('17); Ochirov ('18); Shadmi, Weiss ('18); Campbell, GDL, Ellis ('25); GDL, Melnikov, Tresoldi ('26)

Amplitudes we computed: GDL + [Abreu, Campbell, Ellis, Ita, Klinkert, Kuschke, Maitre, Page, Ruf, Seth, Sotnikov, ...]
| Inspire | Process | Loops | Year || Inspire | Process | Loops | Year || Inspire | Process | Loops | Year |

1728738 0— gggggg | 1L FC | 2019 || 2060823 | 0 — qqf¢¢'¢'g | 1L FC | 2022 || 2015977 qq — ttH 1L FC | 2025
1779473 pp— Hjj 1L FC | 2020 || 2663067 pp = Yyy 2L FC | 2023 || 2954479 | q¢ > HHH | 1L FC | 2025
1826610 pp = jjj 2L LC | 2020 || 2723256 pp = jjj 2L FC | 2023 || 3128446 pp—>Vijj 2L LC | 2026
1861752 | pp — W (¢Zv)yj | 1L FC | 2021 || 2821186 pp— HHj 1L FC | 2024 || 3152032 pp— Hjj | 2L LC | 2026
2048108 pp = YvYy 2L LC | 2022 || 2899891 | pp — V(¢¢)jj | 2L LC | 2025

Least common denominator degrees of freedom pp — yyy 30k; jjj 250k ; Vjj 25M; Hjj 80M.
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Tr A cer A Mathematica package for integrating algebraic functions Ben Page and Sebastian Pégel

MATHEMATICA NATIVE - BUILT FOR FEYNMAN INTEGRALS arXiv: 2607.xXXXXX
@ State-of-the-art canonical Feynman integrals generate algebraic functions with many nested square-roots
& Integrating these algebraic functions to logarithms is integration on (potentially high-genus) algebraic curves, solved by Trager’s 1984 algorithm

& Trager provides a native Mathematica implementation, with Feynman integrals in mind

EXAMPLE OF AN INTEGRAND MATHEMATICA CANNOT HANDLE

v Trager’

8 (0% + 728 + 2+ 322VaT+ 207 +1)
dp —————— proves it is a logarithm, and returns the closed form
Vat+2z3 +1vV3z2 + 4Vt + 223+ 1 (3:1;4 +4z2Vzt + 223 + 1 — 4)

Q RUNTIME, OVER RATIONALS
Trager”

- ]F23171 RUNTIME, OVER A FINITE FIELD
2 —zV3x2 + 4zt + 223 +1
3x2 + 4zt + 223 + 1

= log

X) Mathematica - Integrate returns it unevaluated

— HANDLES =— BUILT IN — VERIFIED ON

Arbitrary algebraic curves of any genus Proves whether or not an algebraic function Algebraic letters of frontier amplitudes:

integrates to a logarithm

Any set of roots, including several nested square-roots tt + H production 2312.08131

Automatic functional reconstruction in free

Much more complicated integrands
parameters

tt +j production  2503.03603




Sitender Kashyap
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A novel field theory derivation of string amplitudes

The problem: String amplitudes as moduli-space
integrals hide factorization and blow up in physical
kinematics.

The following graph shows difference with the general result

obtained by Nima et. al. as we include more string states.

0.1 ~— — T T T w :
Our solution: A new field-theory like prescription that - )
makes all channels manifest and converges in kinematic i
. O L
regions. ©
T 107 1
. : : . : ~ |
e.g. five-point tachyon open string amplitude is A
1 1 O s _1( )\1)1-}-8123—812—823 E
A — )\ 12 )\ 123 1 + -
° fo(A2) fo()\l)( 1) (o) 2 5 9
A\ §23—2 Ao §34—2 Ao 1+s23—s123—5234 r?)l 1077 ¢ )
= _ = 1+22(1 -
(1 2) (1 2) <+2(+A1)) =3
Ao 1+s234—523—534 x
(1 + 5 (1- )\1)) + four more such terms §’ ,
10—13 1 L L L L 1 L L L L 1 L L 1 1 L 1
S34s 5193, S the Mandelstam variabl ° +0 29 > 0
S195 5935 , are the Mandelstam variables.
125 923> 9345 91235 9234 Mass Level
A, and 1, are parameters separating the vertex operators. = For details watch out for our upcoming work!
PHYSICS <
FU'II:'SEE 94 FZU Sitender Kashyap in collaboration with Renann L. Jusinskas and Humberto Gomez
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Bare tropical loop equation
for quantum effective potential G of

. 4 . . .
O(N)-symmetric ¢* theory [Borinsky 2025; B, Panzer 2025]:

(26005 + (1 — )0, + 260 — (4= 26) )G = ¢? - a2lg - (Na_gl)(p -
5 o

N.

Have only logarithmic UV (sub) divergences.
=- conventional multiplicative renormalization of mass and

Coup“ng A =: M%e - g Zg(g,é). RG functions B(g,e) = MOai'uOga

2eA\Dy — — 30y, 2K0s + (24 Ym)m?0, 2.
Use Callan-Symanzik equation with scale variable t := Iog(%).
1 (N-1Dp

0GR = —(1 — €)pdpGr +2m?8, 2GR — (4 — 2€)GRr — + % — N.

209  0.0r

= “Static” version of tropical field theory equals the local potential
approximation of the functional renormalization group [Nicoll et al
1976, Tokar 1984, Felder 1987, Wetterich 1993, Zumbach 1994, ...].

UNIVERSITY OF

OXFORD

Mathematical
Institute

Solve TLE in power series in g,p, m?*. All coefficients

are rational. Obtain power series to loop order ¢ < 400.
Analyze large-order behaviour of perturbation theory:

Measure growth rate, compute Borel transform, ...

E.g. for B-function at € = 0:
Borel plane in MOM scheme  Borel plane in MS scheme

: ]nstant.cns Instantons
if i\\ - Renormatlons / \

No renormalons

i, S

270 terms 400 terms

Compare literature expectations for Borel plane
[Beneke 1999] ['t Hooft 1977]

Fig. 4 Singularities in the Borel z variable for X"
The on k denotes
the ity that may be cancelled according
to Parisi's mechanism.

@ mathstodon.xyz/@paulbalduf

Paul Balduf math-ph/2512.21091: Renormalized tropical field theory
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............... A Happy Family of Massive 3-loop Master Integrals ...............

Mattias Sjo - CPT Marseille

(see also Pierre Vanhove's talk)

Lgy in4 — 2e dimensions Has 2"d-order differential relation
~ L g in 2 dimensions ALg =A'Tg
via Tarasov's relations Precisely numerically solvable
Tarasov [hep-th/9606018] Lellouch, Lupo, Sjo & Vanhove

[2603.15252]

K3 surface magic = gives closed-form solution
in terms of = elliptic polylogs
Bloch, Kerr & Vanhove | [1406.2664]

Telt(q)]

phase spacet € C in 2 dimensions

nomeqg €D
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== AMPLITUDES 2026 / GONG SHOW

A prefactor takes the

cosmological Grassmannian
from cuts to the full susy wavefunction

NEW GEOMETRY

Cosmological homogeneous
Grassmannian solutions only

rational solutions to
conformal Ward identities

TWO CHECKS IN THE TALK

3pt prefactor fixed explicitly

first proof of concept for the full wavefunction

4pt ++++

Based on 2604.08512 with Yu-Tin Huang, Yohan Liu, and Jiajie Mei

Chia-Kai Kuo

»

PRESCRIPTION

Full WFC

Grassmannian
with a prefactor

matches full WFC

same prescription works beyond three points

Chia-Kai Kuo / UNIVERSE+
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s Analytic Gravitational Waveforms and Fourier Integrals INEN
SUPERIORE Giacomo Brunello  G.B., De Angelis, Kosower [2511.05412]
PROBLEM \ K SOLUTION \ K RESULT \

Waveforms are
Fourier transform of
scattering amplitudes

bottleneck!

Fourier integrals are the

J

Treat the Fourier transform as a loop integrall
t 2y

1

K Fourier-loop IBPs + contour deformation J

Multi-loop technology for Fourier Integrals

28 fast-converging
1D integrals

Analytic NLO waveform

K@(G‘l) power spectrury
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Counting Master Integrals with Symmetries
i

/

ZQW
NS

Svel‘l F. StaWiI‘lSki = Univel‘Sity Of BOIII‘I UNIVERSITAT
[Based on 2604.08332 with C. Dubhr, S. Maggio and C. Semper]

Bethe Center for
Theoretical Physics

[Lee, Pomeransky "13]
[Bitoun, Bogner, Clausen, Panzer "17]

Number of master integrals in sector (only IBP):

Ng = | y(X)| ——— #Solutions of dlog&(x) =0

But there might be symmetry relations: LQL = LQL

m m

Refi f la:
efined formula Restricted to linear subspace

|
[Duhr, Maggio, Semper, SFS "26] N, e~ | G | ZG |)( (Xa) |"\ #Solutions of dlog?(y 0) =0
4 (S

Symmetry group —/



Giulio Crisanti

Next: He-Chen Weng



Reconstructing Landau Singularities over Finite Fields

What is a Landau Singularity?

b2 P3

2 —€ —€ — € —€
p1 = ((—5345) 7 + (=s128) ™ + (=s12) " + (—545) ")

€

= —2Lip (1 -2 ) — 2Lig (1 -2 ) — 2Lig (1 - 2 ) Branch structure
$345 8123 $345 /
P4 —2Liy (1 _ 245 ) + 2Lis (1 - ﬂ) — In? (ﬁ) + O(e)
bs D5 S123 53455123 —s123
Why are they useful?

Lots of things! : symbol alphabet / integration by parts / differential equations / amplitude boostrap

A new method to find all Landau singularities Example:

Use the Euler characteristic to detect topological changes: N

Found many new singularities

Xlisy—o < X <= l(s) is a Landau singularity

i Includes an insane 100million+
length polynomial of degree
Use elimination over finite fields to solve the resulting B W ~40

systems of equations & pe@



He-Chen Weng
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Cosmological Wavefunction from Quadrangular Polylogarithms
He-Chen Weng, Brown University (On the postdoc job market!)

With Livia Ferro, Tomasz tukowski, Lecheng Ren, Marcus Spradlin, Anastasia Volovich and Yao-Qi Zhang [2605.06542]
Ongoing work with the above plus Mattia Capuano, Alessandro Palazio and Shruti Paranjape

Key idea:
We use quadrangular polylogarithms (QLi) to

make global cluster compatibility manifest.
[Matveiakin, Rudenko, ‘22]
[Capuano, Ferro, tukowski, Palazio, Zhang, ‘26]

n-chains in dS [See Mark’s talk]:

A closed function-level QLi formula for all n-site
chain wavefunction coefficients.

n-gons in dS [WIP]:
Conjecture: n-gon wavefunction coefficients admit a

QLirepresentation in B-type cluster coordinates.
[Paranjape, Skowronek, Spradlin, Volovich, Weng, ‘26]

n-chains in FRW [WIP]:

Expansion around de Sitter using QLi functions.

YERWY () = 935 + eypl) 4+ 29D + O(e?)

s
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Magic Relations and Critical Varieties of Feynman Integrals

Sid Smith
University of Padova, University of Edinburgh, INFN

with Giulio Crisanti, Hjalte Frellesvig & Andrzej Pokraka [2605.29789]

N

Magic relations

1. The generating sector cannot appear in the identity, only its subsectors can appear.
2. It cannot be obtained by combining IBPs generated in the subsectors themselves.

P4 NP4 D4

pr
, =1 ”3 +(mjy — 1) X f"
b1

P2 D2 7|p2

Key observation

A sector S generates a magic relation < S has a higher dimensional critical variety.

A sector S has only zero dimensional critical varieties = S cannot generate a magic relation

{magic relations} C {non-trivial syzygies} = Hp '

Closed forms on QP (X .
Hi(X;w) := {{Exact forms on QP((X))}} INFN I:= <01C§, e an?’l - x0?>
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Chiral Strings: gravity amplitudes from a twisted worldsheet

Triple product amplitude from chiral string — Yu-Ping Wang, JHEP 12 (2024) 112

1.

Punch line: Tree graviton amplitudes can be directly built
from the worldsheet integrals.

Main idea: Momenta split to left and right moving parts

Intuition:
sin(mws)A(s,t)A(s,u) = sin(ws)A(s,t)A(—s, —u)
= massive pole cancels.

Vertex operators pick up monodromy = ends of defects.

5. Consistency = section conditions: Standard (without

monodromy) vs. Twisted (with monodromy).

N-point from a modified KLT = The crossing
symmetry still holds!.

Every 4-point amplitudes factorizes to triple product.

Unitarity & Regge = Graviton, Virasoro—Shapiro, and a
infinite spin-tower from bootstrap

eik‘X = eikL'XL+ikR’XR

\ J
Section conditions

kR-klR SE kL-le =2n
(4 standard  — twisted)

-

Triple product

M(s,t,u) = K F(s) F(t) F(u)
Wy

T Gt —D) u(u—1)
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Hydrogen-like degeneracy in Quantum Gravity

Marcos Skowronek (Brown University)
Work with with Callum R. T. Jones, Shruti Paranjape

Hidden symmetry: LRL vector A is conserved :
for a 1/r potential. B §
@ Classical: orbits remain closed ellipses.

@ Quantum: degenerate energy levels for
bound states.

Relativistic corrections break this symmetry, but
in some special theories (like planar NV =4
SYM) it is recovered. What are the conditions
for a generic EFT?

Strong constraints as soon as you introduce
gravity — need SUSY, N = 6 supergravity?

4G*m2m3oParcsinh (\/g) o

7T7“3E1E2(0'2 — 1)3/2

Vi(r)D

Marcos Skowronek (Brown University) Amplitudes 2026
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The Planck-Suppressed Neighbourhood of Supergravity

Positivity bounds for massive spin-3/2 EFTs
EFT neighbourhood of SUGRA

Question: How far can a consistent massive spin-3/2 EFT deviate from the N=1
supergravity point?
SUGRA point

(=Ll -1
Previous work: Bellazzini, Pomarol, Romano, Sciotti (arXiv:2507.12535) developed the (@1,82,8+)= (=53, ~15:0)

finite-mass dispersive framework and showed positivity fixes the leading-order couplings to
the N=1 SUGRA point.

This work e
e Determine the finite-mass positivity region around the SUGRA point h.':
S

e The SUGRA point lies on the boundary of a bounded allowed region

e Asm — 0, the allowed region collapses onto the SUGRA point

n \
VOlallowed ~ <M£> g O as m e O

P1

m-20
e Only Planck-suppressed deviations from SUGRA are allowed

(d1 +d>)/2
Positivity determines not only the SUGRA point, but the size of its EFT

11/6:p
. A gm
neighbourhood. J. Desai, D. Ghosh, S. Pant — arXiv:2605.11072

§02
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The cohomology of geometric master-integral reduction

@ Geometric reduction for e-factorisation builds local
master integrands on branches, ®; € H(V/(1})).

va) v(,)
.. . L. ®, e H(V() @, € H(V(,))
@ The merge condition is a cocycle condition:

,0i—>k(¢i) — pj—>k(¢j) < 5res¢ = 0.

C, c V(i) Nv(,

@ The complex has two differentials: Vg and .

@ Total cohomology quotients by VA and 6es/\. P1_(®) =P, (@)

merge condition < 8 __®=0

@ Insight into master-integral reduction and towards a
proof of e-factorisation.

Toni Teschke PRISMA+, Johannes Gutenberg University Mainz
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Large Deflection Scattering, Soft Radiation & KMOC Formalism arXiv: 2511.17204

. accepted in JHEP
Samim Akhtar SA, Laddha, Manna, Manu
ICTP-SAIFR / IFT-UNESP, Sao Paulo

v EM MEMORY

MOTIYATI.ON A(pi,pz — RUXUY)
KMO,C: inclusive c?bserva.bles frpm on-shell e Soft factorization is sufficient to compute EM
amplitudes. Classical limit rgquwes small . memory irrespective of the hard scattering.
exchange momenta — requiring the Goldilocks p1, Q1 : The number |X| is extremised — not fixed
zone: X photons (bin B, soft w) perturbatively.
2 (Hl Si(m) X A2+|R|+|Y\
lc << lw << '\/—( b ) Su :ZRAR'/S(0>(1,2,R,k0)/2ku0
large b, perturbative PM/PL — memory only . R
computed perturbatively —
matter
N
- |
QUESTION Y photons (¢ bin B) CRAVITY
Can soft radiation (memory) be computed as hard w
an inclusive observable — irrespective of the Pz, Q2 Soft grav. radiation is computable as inclusive
details of the hard scattering? observable. But Y € B gravitons still enter S©,
sourcing non-linear (Christodoulou) memory.

|X*| = [BI{S©[? / h Recovering the classical soft graviton theorem
Key: Memory exact to all orders in PM/PL — tied = ¢=3 A/ (°>(1,2,R,k0)/2 k1 requires inelastic amplitude data.
to non-pert. soft theorems.

Outlook: log soft (tail) sector — non-pert.
constraints on S-matrix.

Samim Akhtar

Gong Show - Amplitudes 2026, Queen Mary University of London
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MS Bree, Stefan Weinzierl

GEOMETRIC LOOP INTEGRAL TOOL FOR TWISTED €-FACTORIZATION AND REDUCTION

INPUT “Pen source g,
7\ ALGORITHM [2506.09124], [2511.15381] mpIemental‘ion
- Feynman Integral \ ' ’ '
family definition A r~~  QuTPUT
IBPs in Baikov representation 7 )

Laporta algorithm with geometric \s « DEgs in Laurent form

ordering criteria " :(2_; ( )+ ( )+g (

Transcendental gauge transformation
« DEgs in e-factorized form
\_-7
- oK = a( )K

onannes GUTENBERG
JG ’ U UNIVERSITAT Az

X

ibredeme@uni-mainz.de
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Exponentially Converging Evaluation of Iterated Integrals = Thomas Stone and Lorenzo Tancredi

Core idea: suppressing numerators, N(t)

Goal: | = fol f(t)dt to high precision

I(n) = /01 N(t)" f(t)dt =2 0

=+

)
n>>1 " "
= | =~ Z R,.(") M simpler” M,
i
Toy example: estimating In 2 [ Apéry, Brown, ... |

I(n) = /0 [t(1—t)]"$ dt =% 0

n>>1 B(n)
Al

Z AN 24 B A B0

with error ~ 272"

A non-trivial generalisation: estimating elliptic K(\)

) — )

/ NG e /

200) = K(\) R 2\15 i@

Estimates K(\) correctly to 100+ digits for high n

In

RI(A) + R (M)

Hierarchical reduction

[ Calabi—Yau periods ]
J =

elliptic polylogs ]

)

)

d =~
( In, MPLs
1=

( rational functions

Applications: MPLs, eMPLs, higher-genus integrals,
Calabi—Yau periods, Feynman integrals...and more?
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Subleading soft theorems run in EFT.

(for soft photons and double-soft pions)

universally predicted by EFT

!

lim A1 = (S(O) + plog (£> Sl(ol) —I_pSf(i}a)ite) A
p—0 Q © T

universal at lowest order non-universal, sensitive to UV
in EFT description
Jonah Berean-Dutcher 2@3_9 ..............................

w/ M. Derda and R. Stewart
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More on the Cosmological Grassmannian

Facundo Rost - Scuola Normale Superiore

Challenge: Cosmological correlators are hard

Goal: Simplify them!

Twistor

Result: Cosmological Grassmannian space

Outlook: Higher points, positive geometries, loops, and much more!

Z; - Z,

Grassmannian

Cij

- )\ Momentum
v J space
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Applications Of the Algorithm [2511.15381: e-collaboration ], [2506.09124: e-collaboration ] 7[9//rb

Vi
(e"et = yy*) — wip with T. Dave, A. Matijasic, P. Petit Rosas, M. Pozzoli, W. Torres Bobadilla, S. Weinzierl ‘Qfe@

Elliptic Genus 2

7 7
o W T, S W

e o e e s e e e e e s e e -l-————;L————-L—___

; ; 7

3 ,’ 0 ,’ WZ , 3 ,/, 0 ,/, WZ
7/ 7/ 7/

2 ’ 1 ’ 0 ’ 2 v 1 v 0 ’

Fgeom , Fgeom , Fgeom , , Fgeom s Fgeom s

First step of the Algorithm provides a “good basis” that casts the DEQ in a Laurent series in €

This allows for evaluation with semi-analytical tools
sonuannes GUTENBERG

Dmytro Melnichenko UNIVERSITAT MmNz
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Advances in Non-Repeating letters 3 Lefschetz thimble
Land au Bootstrap Genealogical constraints can be used to uniqueness®

identify discontinuities that can never Picard—Lefschetz formula can be used
repeat resulting in a constraint of the type: to restrict the Ansatz if we identify

Marla POIaCKO\Ia a letter whose Euler characteristic
University of Edinburgh Qo ® ... Qayr® ... drops by one. Then the constraint is
of the type:

with P. Bargieta, G. Crisanti, C. Larkin, Genealogical constraints further imply that
L. Lippstreu, A. J. McLeod & L. Walsh N-R letters appear only as log branch cuts:

®a(\/m ) ® ...

... ® a1 @ fixed pattern

We focus on finding missing
constraints on symbol Ansatz:

Steinmann relation violations 34 Applications

S = Z oty B - B a to Euler Integrals 2

We can now identify

Steinmann violations Genealogical constraints can

and finding all coefficients ¢, . . in overlapping two-particle be applied to broader classes
of Euler integrals, such as

Main tool — sequence of disc’s 1.23.4 N N
Di qD. §=0 momentum channels of cosmological correlators and
18Cq, 15Cq, O = / ‘: one- and two-loop Feynman integrals involving
Here, we present new constraints and Feynman diagrams simply elliptic curves.
applications. 1 by drawing minimal cuts

[1] H. Hannesdottir, L. Lippstreu, A. J. McLeod, MP (2024) [3] P. Bargieta, G. Crisanti, C. Larkin, L. Lippstreu, A. J. McLeod, MP, L. Walsh (to appear 2026)
[2] G. Crisanti, L. Lippstreu, A. J. McLeod, MP (to appear 2026) [4] H. Hannesdottir, L. Lippstreu, A. J. McLeod, MP (2025)
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Radiation Reaction of Spinning Particles in EM & GR

Based on ongoing work with Dogan Akpinar, Asaad Elkhidir, and Matteo Sergola

Classically... U (T) = ut + a'r + ST 4 -
k (1)
_ D ik-r(7) " U]
S — le/d ] dre K2 & kO
dp* y
— =eF*"p, + - —> —a“‘ + - ALD force + spinning corrections
dr o
Amplitudes...

1

Spinning radiation reaction
CCutAs; = ' =

 —

corrections to the waveform
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Edae MHodes from Lloop Grasps at T

6(0(‘3\'0 Piz2ele  ~ “"‘" Docham O.

2606 . XXXXX 2403.13556

n
— ALL SOB - eADING SoftT CHARGES FoR YN
2508.08325  2405.06623

B —5 NEW STRICT KINEHATIC ALGEBRDS AT T 2607"(?“’(
250%. 24035

] \ / \ -
. Py . . . GRAV\TY CRREROLL, DC, GENER. Syrn
RN
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Five-dimensional Geometry from Spinning Amplitudes

Lucile Cangemi & lustin Surubaru e 2605.29831

4D story
4D S
1:>r\/\/3 spinning Claslsl:iycal —_— Kerr./
2 amplitude spin data 4D multipoles
5D extension
5D states 1 3 Classical data 5D geometry
(L, nR) ~

sy e | | 2 = S.., S, K <‘>

5D 3-point
spinning amplitude

Myers—Perry e black ring

5D scattering sectors

sector little-group picture meaning classical data
sue LT ] _y [T T]
Spin-unshifted | SU@)r: [T 1] [T 1] same total spin Spvs S
)
nespeces | su@y: T I | s2me SU(2) factors
suw (11 7 [
Spin-shifted SU(2).: |:|:|:|:|% [T ] same total spin s Tk
two species SU)r: [ ] [T T 1] internal spin shift pvs Spvs R

Main message

4D: amplitudes encode info
about compact objects.

5D: same on-shell logic,
but states are labelled by
(nL, ng) SU(2) factors.

This gives a richer classical
dictionary: S,,.,, S,u,
and sometimes K,.

Amplitude has enough d.o.f
to recover a general
multipole expansion.

Takeaway: 5D generalizes the 4D amplitude/geometry story with richer massive-state sectors and richer multipole data.
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Causality breaking and restoration in scalar-tensor gravity unvesé

Edoardo Alviani, Adam Falkowski ,,‘ Lab [JCLab - Université Paris-Saclay
A
GR + R3 + higher-spin tower : AT > 0 E1 sGBrdcs+ higher-spin tower : AT > 0
1, 5
25
=
> s ” - T e o W R A i e A ~b_ &
GR + R3EFT: AT <0
3n
NCS
2p
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Non-planar on-shell diagrams and point configurations

based on ongoing work with L. Pratt, M. Sherman-Bennett, J. Trnka

3 4 Res Z(¢(, A, \) = [on-shell diagram](\, \)

5 _QL. 5 [(12)(34)(56) — (16) (23) (45))°
(12)(23)(13)(34)(45)(35)(15)(56) (16)(24)(46) (26)
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COSMOLOGICAL CORRELATORS FROM DRESSING AMPLITUDES

Joe Marshall — Durham University

With C. Chowdhury, S. Jazayeri, A. Lipstein, J. Meli, I. Sachs, and A.]. Zhang

Scalar Dressing Spinning Fields in de Sitter

O No LSZ - Boundary gauge fixing required!
> X1 LN X2
7 N : : Polarisation sum chooses a gauge from the WF perspective

Amplitude in Correlator ‘qu’g
W

Flat Space o x in de Sitter (AAAA) — LIJ4 + Z h

p? +x* For Schwinger-Keldysh, it is instead a boundary condition
Corr = [ Kernel x Amplitude

Flat space discontinuities can be uplifted to
de Sitter! Dressing Spinning Fields

Based on: These correlators are gauge dependent, so the dressing is too. E.g.

- 2503.10598 S x - O
- 2512.14694 Tra.nsverse. ,// = m Longltudlna]_:..c.. — m
- 2602.03841

c.f. Arthur’s Talk Tensor structure inherited from flat space
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Non-trivial local higher-spin amplitudes

Mattia Serrani™

T Service de Physique de I'Univers, Champs et Gravitation,
Univeristé de Mons, Belgium

0 Nonzero amplitudes for self-dual higher-spin theories: [M.S., Skvortsov '26]

For any SD theory: A, = kinematical algebra @ A°YM

These are all half-collinear amplitudes. [Guevara, Lupsasca, Skinner, Strominger, Weil '26'26]

e Towards Celestial vector model/higher-spin duality.

9 All non-trivial (not just abelian vertices) higher-derivative local higher-spin 4-point
amplitudes were derived in [M.S. '26]. As an example

[12]*(34)*
stu '

— \ , Faculte European Research Council

University of Mons 1S SCIENCES  caamisesy e Ewepenconmisin

A(1F283545) = —

Mattia Serrani (UMONS) Amplitudes 2026 2nd of July 2026 1/1
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Bootstrapping string scattering from D-branes in AdS

Clément Virally, based on work with Luis F. Alday and Xinan Zhou

e

AdS side: string worldsheet ansatz CFT side: defect Mellin amplitudes (exchanges)
A(S, Q) = fo dxx 2711 — x)"91G(S, Q; x) M(6,v) = [;- dBe Py/BA (5 = —2,2,5—26, Q= 2'76)

Compare pole structure on both sides + SUGRA + flat space (Veneziano)
— first AdS correction + CFT data

def 1
Aeectl_R\/’ +Rn
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