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Anupam A H,Institute Of Mathematical Sciences, India

� Interests
� Asymptotic symmetries and relationship with soft theorems in gauge

theories and gravity.
� Modern amplitude techniques like positive geometries , CHY formalism
� Construction of IR �nite S-matrix in gauge theories using

Fadeev-Kulish Approach
� Recent and Ongoing Work and Results

� Relating BMS Symmetries in gravity to consecutive Double soft
theorems.

� Nested Ward Idenitities of the formhoutj [Q1; [Q2; S]] jini = 0 lead to
consecutive double soft theorem at leading and subleading level.

� Formulation of Fadeev-Kulish type states in QCD using Large gauge
symmetries in QCD.

� Recent work by Strominger et al and Akoury et al showed that itis
possible to recover FK states from asymptotic symmetries

� Extending this idea to QCD. Unlike QED and gravity, multiple soft
theorem is needed to be taken into account for FK construction.

Anupam A H (IMSc, Chennai) 1 / 1



Maor Ben-Shahar, Uppsala University, Sweden

I Masters thesis:N = 2 homogeneous supergravities at one
loop [1812.00402], using the double copy method
(gravity=gauge
 gauge)

I PhD in Sweden, soon.
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Martino Centonze
My main interests in physics:

QFT, Cosmology & Statistical mechanics, complex systems.

Higgs �eld phase transition: Ising model near the critical point:

My current area of research: statistical mechanics of spin glasses, with particular focus
on neural networks.

Incoming paper:



Constraints on holographic multi-
Þeld inßation and models based on 

the Hamilton-Jacobi formalism  

Sebastian Cespedes 
ICTP

In collaboration with A. Achucarro A. 
Davis, and Gonzalo Palma  

1809.05341 (published in PRL) 
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Research interests of David Damgaard

Positive Geometries

Amplituhedron constructions in spinor-helicity variables 1905.04216

Positive geometries for other theories thanN = 4 SYM and in
cosmology

Other interests

CHY rules for superstring amplitudes

Relating gauge theories and gravity amplitudes through the double
copy construction

E�ciently calculating scattering amplitudes in di�erent theories

David Damgaard Arnold Sommerfeld Center, LMU Munich

Research interests 1



Gabriele Dian

Non Maximal Sign-�ips
Squared Amplituhedron N = 4 SYM MHV External Cuts
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The Cosmological Bootstrap

Deriving in
ationary correlators from symmetries and �rst
principles, instead of usual time evolution computations

University of Amsterdam Carlos Duaso Pueyo



Physics of the early universe - In
ation

� Quantum �eld theory in (quasi) de-Sitter.
! IR e�ects.

� Theory of cosmological perturbations.
! Loop corrections to primordial power spectra.
! Particle content of in
ation.
! Connection with the observations.

Master thesis project: 1-loop correction to graviton propagator in de
Sitter due to MNMC �elds.

PhD research proposal: Higher spin �elds during In
ation. [along with
Y.Wong and E.Dimastrogiovanni]

Vasileios Fragkos (Utrecht university) Research interests May 22, 2019 1 / 1



Lucia Garozzo - Uppsala University

1809.08103 
L.G., L. Queimada, O. Schlotterer (YM+ ! !!F3 + ! !!

2F4)2 " GR+ ! !!R2 + ! !!
2R3

Double copy with higher dimensional operators

Accessible via double copy

Open string e ! ective action from Þeld theory

(DF)2 + YM

(1803.05452 - T. Azevedo, M. Chiodaroli, 
H. Johansson, O. Schlotterer)

O! -shell currents as building blocks:

1

2

p

... . . .J µ
12...p !

=
p! 1!

j =1

p

j +1

...

j

2

1

...

. . .

Gauge transformation

BCJ numerators

(work in progress) 
L.G., A. Guevara, O. Schlotterer

YM+ ! !!F3 + ! !!

2F4 + É
!

D[
Massive 

Þelds ]

Seff.
open bosonic



Tanguy Grall - DAMTP!

S =
!

ddx
!

" gP(X, ! )
<latexit sha1_base64="5N7ymQq26TIX0FWYAZklx0+1wDg="></latexit>

Non-Linearly Realized Symmetries 
 in Cosmology 

Positivity Bounds and the EFT  
of Multi-Field Inflation 

TG, Melville 1906.XXXXX TG, Jazayeri, Pajer - In Prep 

! !  The Effective Field Theory for Multi-Field 
Inflation: generically couples light scalars to the 
inflaton. 

! ! Positivity Bounds:  Necessary conditions for 
Unitary, Lorentz invariant, Local and Causal 
UV completion: 

! !   

L EF T =
!

n

cn

! n O(n )

<latexit sha1_base64="6SJP2dC1AR5GKL0GUu6d4OMWz8A="></latexit>

! cn > 0
<latexit sha1_base64="vyFtnWBR1Ad4jHGWMjqgtRFo61Y="></latexit>

! !"# ! $"% ! $"# ! #"% #"# #"% $"#

! !

#

!

&

a$"$#'

c&

$#( )*+, #$�� $
)*+, #! �� $
-. /0 1.234567.8

!" !"

" ! Symmetries are essential for model-independent 
results in Cosmology. 

" ! Spontaneously broken symmetries escape field 
theory no-go theorems e.g. Coleman-Mandula 

 

" ! This work: classification of all possible symmetries 
of PoincarŽ invariant scalar field theories 

      
 
      
       where                                      c.f. k-inflation, k-             

 essence models  
 
" ! Only 4 possible classes of theories: DBI, Scaling, 

Conformal and Cuscuton ! 

X = ! gµ ! ! µ "! ! "
<latexit sha1_base64="l6rjFbYEJmf8Hc39EDa3NkfyegQ="></latexit>



Discontinuities of Wave-Function of the Universe

Aaron Hillman

¥ For a conformally coupled scalar indSd+1 , can study
Òwave-function of the universeÓ

! [" ] =
!

D! eiS[! ] = e
i
!

n

1
n!

"
dd zi " n(zÕs)! (zi )

in Bunch-Davies vacuum by computing the" n(pÕs, #)
perturbatively.

¥ Focusing on! 3 in dS4, we understand facorization properties
of integrand, what about discontinuities of the polyogarithmic
answers?

¥ Discontinuities of full answer exhibit factorization, with the
discontinuity equal to products of sums of lower point
answers. The precise rule can be used to immediately write
down the symbol with no spurious terms.



George Katsianis, University of Southampton
Supervisors: Kostas Skenderis, Marika Taylor 

Research interests: QFT, anomalies, supersymmetry, holography, localization.

Project�W���Z���v�}�u���o�]���•�����v�����•�µ�‰���Œ�•�Ç�u�u���š�Œ�Ç�[�X

�¾ Motivation: Holographic computations showed the existence of supersymmetric anomalies in  4d N=1 supersymmetric 
quantum field theories with anomalous globalR-symmetry [I. Papadimitriou 2017, O. S. An 2017]. Reproduce the results using 
quantum field theory techniques.

�¾ Results: A perturbative computation in the free superconformal WZ model shows that the following Ward identity is 
anomalous. This is a consequence of the anomalous <JJJ> correlator. The result in perturbation theory matches exactly the 
holographic one. The same result can be also obtained through the WZ consistency conditions.

�¾ Implications: Phenomenology, localization.

�¾ References: GK, I. Papadimitriou, K. Skenderis, M. Taylor
-Anomalous supersymmetry, 1902.06715 (PRL)
-Computation of supersymmetric anomalies, to appear.                                                                                          
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Who amI?

Institution

Supervisors

Francesco Loparco
from 1st November2018, PhD student (XXXIV cycle)

Università degli Studi di Bari
INFN (BA)

Pietro Colangelo
Fulvia De Fazio

International School on:

Amplitudesand Cosmology,
Holography and Positive Geometries

Lecce, ex-Convitto Palmieri
27th May�t 1°June2019



My master thesis

Results

PhD project

«Hadron configurational entropy in a holographic model of QCD»

«Configurational Entropy can disentangle
conventional hadrons from exotica»

P.Colangelo andF.Loparco,
Phys.Lett. B788 (2019)500

Standard Model
Physics Beyond the Standard Model Starting Point: B anomalies
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Map between Stokes Polytopes: Kinematic & Worldsheet

Worldsheet Associahedron Kinematic Associahedron
Scattering Equations 

acts as Diffeomorphism [Nima et al. 2017]

We want to verify if  this map is valid for Stokes Polytope

Polytopes  are positive geometries that have a unique form defined on it. 

Nima et al.(2017) has shown that the canonical form defined on a special kind  
of polytope ( Associahedron) is directly related to the scattering amplitude of  

bi-adjoint        theory.

More recently this result has been generalized to planar       theory [Laddha et al. 2018] 
where Associahedron was replaced by Stokes Polytope .

Bi-adjoint CHY  Formula can be derived as a consequence of this map.

Does the    CHY formula come out of it ?

! 3

! 4

! 4

Sujoy Mahato, IMSc. Chennai



A Manu

Chennai Mathematical Institute,Chennai, India

Interests
Classical Physics from Scattering Amplitudes
Modern Amplitude techniques like Positive Geometry and the
CHY Formalism

Ongoing Work and Results
Deriving the Classical Double Copy of Goldberger and
Ridgeway from the Colour Kinematics Duality for Soft Factors

A Manu
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Rashmish K. Mishra !
Scuola Normale Superiore, Pisa, Italy!

Research interests: !
"Holography and its applications to information puzzle. !
"BSM model building and collider phenomenology. !

Relevant publication:!
"Asymptotic symmetries, holography and topological hair, JHEP 

1801 (2018) 014#!
"Conformal dark sectors: cosmological and collider constraints on 

the minimal structure, in progress

Cosmology is increasingly important from phenomenological point of 
view, as well as for the theoretical challenges involved in understanding 
various aspects of inßation, QFT in de-sitter space, dS holography and 
so on. I am interesting in learning more about these topic, to be able to 
apply them in my future research.  



Gustav Mogull
Uppsala University, Sweden

1 Two-loop amplitudes in N = 2 supersymmetric QCD
Ongoing work with Claude Duhr, Henrik Johansson, Gregor K•alin,
Alexander Ochirov, Bram Verbeek.
A \halfway house" betweenN = 4 SYM and QCD.

Interested inIR structure, BCJ double copyto obtain supergravities,
transcendentalitystructure of integrated amplitudes.

2 Conformal supergravity amplitudes
Ongoing work with Henrik Johansson& Fei Teng.
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Amplitudes arise inWitten's twistor string, for which we provide
both Lagrangianand double copyorigins.
Understanding the full spectrum is challenging, as the theory hasfour
derivatives. We test the limits of tree-level amplitudes technology.
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(A)dS4 in Bondi gauge

� Aim to gain an understanding ofclassical gravitational wave
physicsusing holographic intutition

� Using the dictionary of AdS/CFT, we studied the case of
\(A)dS 4 in Bondi gauge" 1812.05369[AP, Skenderis, Taylor '18]

� Look at null foliations of asymptotically locally (A)dS
spacetimes

I
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� Solve the �eld equations (R�� = � g�� ) in Bondi Sachs gauge
Aaron Poole Lecce Gong Show May 2019 1 / 1



Renjan Rajan John
University of Turin, Italy

� I have mostly worked on non-perturbative aspects ofN = 2 gauge
theories with surface defects in four dimensions.

� Surface defects: generalizations of 't -Hooft operators with support
on a two dimensional sub-manifoldD of the space-time.

� Monodromy defects: described by singularities in the four
dimensional gauge �eld con�guration alongD.

� E�ective action: determined byF and W obtained fromZ inst

computed via. equivariant localization.
� Coupled 2d/4d theories where the 2d theory is supported onD and

has a 
avour symmetryG which is gauged in four dimensions.
� We matchedW obtained via. localization with the e�ective twisted

superpotential evaluated on solutions of the twisted chiral ring
equations of the 2d/4d coupled system.

� We further showed that the di�erent Je�rey-Kirwan residue
prescriptions in the localization description correspond to
Seiberg-dual quivers in the 2d/4d picture. 1
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m 1

! QCD

1
m

1
!

m ! 1.5 GeV

! QCD ! 400 MeV

EFT of Massive Higher Spins

Francesco Sgarlata (SISSA)

¥ Unitarity, analyticity of S-matrix and locality constrain the EFT

¥ We Þnd cut-off and mass parametrically close

B.Bellazzini, F.Riva, J.Serra, F.Sgarlata 1903.08664 

¥ Spin-3 decoupling limit : massless scalar-vector interactions 

Soft Bootstrap
(Work in progress)

lim
p! 0

A n = p! S(0)
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Alastair Stewart, Durham University

`The Twistor Wilson Loop and the Amplituhedron'[AS, Heslop, P]

Z1 Z2

Z3

Z4

Z5Z6

Z7

Z8

8� point N4MHV contribution. Toy example of `bad' geometry.

Other work:

1=2-BPS operators for gauge groupsU(N) and SU(N).

Now: trying to calculatef � graph coe�cients using
information from the `deepest cut' by Arkani-Hamedet al.
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Ph. D. Student in Physics and Nanosciences,
Department of Mathematics and Physics \Ennio De
Giorgi", University of Salento, Lecce, May 27, 2019

Current research

extension of axion model through description of axion-like particle

embedding of axion-like particle in large SO(10) group structure,
beyond SM

study of anomalous action and detection of ghosts in the spectrum

Other research interests

study of axion BEC

research of Dark Matter candidates, such as fuzzy Dark Matter

Alessandro Tatullo International School on Amplitudes And Cosmology, Holograph y and Positiv1 / 1
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International School on Amplitudes and Cosmology, Holography and
Positive Geometries: Gong Show

Dimosthenis Theo�lopoulos , PhD candidate
University of Salento, dimostheof@gmail.com

Current Research
Analysis of tensorial 4-point functions in momentum space, Ghost
condensation

Research interests
CFT, OPE in momentum space, Holography, dilaton and axion
condensation, Scattering Amplitudes, Breaking of conformal symmetry and
implications in SM

Dimosthenis Theo�lopoulos (UniSalento) Gong Show 5-2019 1 / 1



S=1 (flat space) 

 
UV finite 

Higher Spin Theories 

 
s = 1,2, É, !  

 

Coupling 
Conspiracy 

Non-perturbative Gravitational S-matrix 
¥! S-matrix asymptotes to 1 (Regge limit) 
¥! No higher spin states required. 

 arxiv: 1902.08409 

AdS extension  
in momentum space 

A  \ L !  !  
 



Weak gravity conjecture with
radiative corrections

Gong Show

W. Wayne Zhao

Leece, Puglia, Italy
2019.05.27

Gong Show W. Wayne Zhao 1



Weak gravity conjecture
I Weak gravity conjecture:9q & m
I Positivity of coe�cients of higher dimension operators in EFTs
I 9 versions of WGC are stable under KK compacti�cation
I Massive amplitudes in 4D:

p� _� = � IJ � �
I ~� _�

J

I x-factor:

p(2)
� _�

�
� (1)

� � I = mx
�
� (1)

�
_�

I

x appears in three point amplitudes with equal massm
particles, BHs.

I 5D amplitudespAB = � ab� A
a~� B

b with 
 AB pAB = 0.
I WIP: 5D x-factor to �nd on-shell 3-point amplitude, as a

formal tool for generating 5D amplitudes and for loop
corrections to test weak gravity

Gong Show W. Wayne Zhao 2


	Slide 1
	Diapositiva 1

