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Introduction to sector decomposition

Saturday, 31 October 2020 01:00 (1 hour)
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A Canonical Introduction to Feynman Integral
Reduction

Thursday, 29 October 2020 01:00 (1 hour)

In order to get high order scattering amplitudes, it is essential to calculate corresponding Feynman
integrals. However, for multi-loop orders, there will be a huge number of Feynman integrals for a
physical process. Thanks to the integration-by-parts (IBP) identities, we can reduce these integrals
to a small set of integrals, i.e., master integrals. Here I give an introduction on IBP identities and
the Laporta algorithm, which is the standard algorithm for IBP reduction. I will also present the
usage of FIRE6 — a popular software on automatic IBP reduction.

Presenter: #4:35%} (Humboldt-Universitat zu Berlin)
Session Classification: FH4;#4b
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Usage of public IBP reduction packages: FIRE and
Kira
Thursday, 29 October 2020 02:00 (1 hour)
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Introduction to differential equation method for
Feynman integral

Friday, 30 October 2020 01:00 (1 hour)

Feynman integrals are one of the important ingredients to provide precise theoretical predictions
for process at the LHC. Recently, there is significant progress in calculating Feynman integrals us-
ing differential equation method. In this lecture, I will introduce the canonical form of differential
equations, the corresponding integrals called canonical basis, and I will discuss how to solve the
equations. Finally, I will review recent progress in constructing canonical basis.
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EFT perspectives on Feynman integrals/Matching
QCD currents(operators) onto SCET

Sunday, 1 November 2020 01:00 (1 hour)

Presenters: Prof. LI, Xin-Qiang; Prof. WANG, Yu-Ming
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Phase space integration-overview/Slicing method
and soft function at NNLO

Monday, 2 November 2020 01:00 (1 hour)
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pfd: a Singular Library to Simplify IBP Reduction
Coefficients

Tuesday, 3 November 2020 01:00 (1 hour)
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Analytic calculation-traditional methods for
integrals

Friday, 30 October 2020 02:00 (1 hour)
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Calculation of master integrals using difference
equation method

Saturday, 31 October 2020 02:00 (1 hour)
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Applications of conformal symmetry in QCD

Sunday, 1 November 2020 02:00 (1 hour)

Conformal symmetry provides significant simplifications to loop calculations in QCD for non-
forward kinematics. In this talk, I will explain the relevant ideas detailing the procedures for
applying conformal symmetry in QCD. I will review some recent results obtained through the
conformal technique, which are immediately applicable to EIC physics, and meson decays.

Presenter: Dr ]I, Yao
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Calculation of phase-space integration of sufficient
inclusive processes

Monday, 2 November 2020 02:00 (1 hour)

In this talk, I will introduce a systematic method (inverse unitarity+differential equations+auxiliary
mass flow) to calculate phase-space integration for sufficient inclusive processes. With this method,
we can get numerical results with high precision efficiently.

Presenter: ZHANG, Peng

Session Classification: F{4%3[a]fH4
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Introduction to FDC project

Tuesday, 3 November 2020 02:00 (1 hour)
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Syzygy for Feynman integral reduction

Thursday, 29 October 2020 03:00 (1 hour)
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Regularization and calculation of rapidity divergent
Feynman integrals systematically

Friday, 30 October 2020 03:00 (1 hour)
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Solving Master Integrals via Numerical Differential
Equations

Saturday, 31 October 2020 03:00 (1 hour)

Presenter: LIU, Xiao
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Analyticity, renormalization, and evolution of the
soft-quark function

Sunday, 1 November 2020 03:00 (1 hour)

Presenter: Dr WANG, Xiang-Peng
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Monday, 2 November 2020 03:00 (1 hour)

Presenter: Dr CHEN, Xuan
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Introduction to FORM

Tuesday, 3 November 2020 03:00 (1 hour)

Presenter: Prof. LI, Zhao
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Technique in Auxiliary Mass Flow

Thursday, 29 October 2020 04:00 (1 hour)

Presenter: Prof. LI, Zhao
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IBP for gravitational wave physics

Thursday, 29 October 2020 05:00 (1 hour)

We describe the calculations of multi-loop scattering amplitudes in the context of binary black
hole dynamics. The method of regions is used to expand the amplitudes in the limit of small 5.
The expansion reduces the number of dimensionless kinematic variables from 3 to 1, which dra-
matically speeds up the subsequent IBP reduction, allowing us to calculate the 3-loop conservative
dynamics of binary black holes. Additionally, Using reverse unitarity, phase space integrals for
graviton emissions are treated like loop integrals using standard techniques like IBP and differ-
ential equations, allowing us to obtain analytic results for energy loss in black hole scattering.

Presenter: Prof. ZENG, Mao

Session Classification: 1424k
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Counting Master Integral: A Fascinating Problem

Thursday, 29 October 2020 06:00 (1 hour)
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Bootstrapping a two-loop four-point form factor

Friday, 30 October 2020 04:00 (1 hour)

We explain a recent computation of a two-loop four-point form factor in planar N=4 SYM, which
belongs to the class of two-loop five-point scattering observables with one off-shell color-singlet
leg. A new bootstrapping strategy is developed to obtain this result by starting with an ansatz
expanded in terms of master integrals and then solving the master coefficients via various physical
constraints. We find that consistency conditions of infrared divergences and collinear limits, plus
the cancellation of spurious pole, can fix a significant part of the ansatz. The remaining degrees of
freedom can be fixed by one single type of two-double unitarity cut.

Presenter: Prof. YANG, Gang
Session Classification: 115
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Efficient NLO computation for gg->HH/ZH with top
quark mass dependence

Friday, 30 October 2020 05:00 (1 hour)

Recently, we present a precise and efficient computation of the two-loop amplitudes entering gg-
>HH/ZH and present for the first time a calculation of the complete NLO corrections to the gg-
>ZH process. We use the method of small mass expansion to tackle the most challenging two-loop
virtual amplitude, in which the top quark mass dependence is retained throughout the calculations.
Our results are necessary ingredients towards reducing the theoretical uncertainties of the pp-
>ZH cross sections down to the percent-level, and provide important theoretical inputs for future
precision experimental collider programs. In this talk, I will start with a brief introduction to to
the HH/ZH production and method of the small mass expansion and then show our new results
for the ZH production at the LHC.

Presenter: Dr WANG, Guo-Xing
Session Classification: 115
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Compton Scattering at Next-to-leading Order

Friday, 30 October 2020 06:00 (1 hour)

The analytic form for the total QED scattering cross section of an electron and a photon at order
\alpha"3 is computed. This includes both the double-Compton scattering real-emission contribu-
tion as well as the virtual Compton scattering part. When combined with the recent analytic result
for the pair-production cross section, the complete \alpha3 cross section is now known. Both the
next-to-leading order calculation as well as the pair-production cross section are computed using
modern multi-loop calculation techniques, where cut diagrams are decomposed into a set of master

integrals that are then computed using differential equations.

Presenter: ZHANG, Xiaoyuan
Session Classification: 115
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On the evaluation of two-loop electroweak box
diagrams for e+ e- to HZ production

Saturday, 31 October 2020 05:00 (1 hour)

Precision studies of the Higgs boson at future e+e- colliders can help to shed light on fundamen-
tal questions related to electroweak symmetry breaking, baryogenesis, the hierarchy problem, and
dark matter. The main production process, e+ e- to HZ, will need to be controlled with sub-percent
precision, which requires the inclusion of next-to-next-to-leading order (NNLO) electroweak cor-
rections. The most challenging class of diagrams are planar and non-planar double-box topologies
with multiple massive propagators in the loops. We generate a new technique for computing these
diagrams numerically, by transforming one of the sub-loops through the use of Feynman parame-
ters and a dispersion relation, while standard one-loop formulae can be used for the other sub-loop.
This approach can be extended to deal with tensor integrals. The resulting numerical integrals can
be evaluated in minutes on a single CPU core, to achieve about 0.1% relative precision.

Presenter: SONG, Qian
Session Classification: Z{{H 115
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An introduction to the basics of SCET and method of
regions

Sunday, 1 November 2020 04:00 (1 hour)

Soft collinear effective theory is an effective theory of QCD in the infrared regions. It has been
used widely in the study of infrared divergnces of scattering amplitudes and of resummation of
large logarithms in cross sectons. It helps one to obtain much information about the higher order
corrections. The method of regions is another useful tool to calculate loop integrals up to certain
power corrections, and can thus help to check the analytic result or to set the boundary constants

for differential equations.
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Resummation of Super-Leading Logarithms

Sunday, 1 November 2020 05:00 (1 hour)

Jet cross sections at high-energy colliders exhibit intricate patterns of logarithmically enhanced
higher-order corrections. In particular, so-called non-global logarithms emerge from soft radiation
emitted off energetic partons inside jets. While this is a single-logarithmic effect at lepton colliders,
at hadron colliders phase factors in the amplitudes lead to double-logarithmic corrections starting
at four-loop order. This effect was discovered a long time ago, but not much is known about the
higher-order behavior of these terms and their process dependence. We derive, for the first time,
the all-order structure of these “super-leading logarithms” for generic 2->N scattering processes
at hadron colliders and resum them in closed form.
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SCET factorization for the radiative leptonic
B-meson decays

Sunday, 1 November 2020 06:00 (1 hour)

The radiative leptonic B-meson decays are extremely important to the study of the exclusive B-
meson decays. I will concentrate on the factorization properties of the radiative leptonic B decay
with an energetic photon in the final states. Employing the method of regions, we can derive the
factorization formula of the decay form factors at the leading power. The factorization formula
could be proved to be valid to all orders in QCD with the help of the soft collinear effective the-
ory (SCET). The SCET also provides an elegant approach to obtain the evolution behavior of the
factorization formula. In the framework of the SCET, we can further study systematically the
factorization properties of the radiative leptonic B decay beyond the leading power.
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Introduction to parton shower

Monday, 2 November 2020 04:00 (1 hour)

Monte-Carlo event generators have been widely used to simulate the processes in high-energy
physics. Parton shower plays a central role in Monte-Carlo event generators which provides a
reliable tool to perform the leading logarithms resummation. Precision prediction from parton
shower requires more theory developments such as proof of NLL resummation and NLO shower
framework. Beyond the resummation region, matching or merging with fixed-order calculations
can improve the description of hard radiation. This talk will be aiming to give a comprehensive
review of parton showers and matching/merging techniques.

Presenter: Dr LI, Hai-Tao
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Light-ray OPE in QCD

Monday, 2 November 2020 05:00 (1 hour)

Light-ray operators play an important role in various areas of physics and, in particular, are nat-
ural language for an interesting class of observables in collider physics, including energy-energy
correlator (EEC). Similar to operator product expansion (OPE) of local operators, OPE of light-ray
operators governs the collinear behavior of these observables. In this talk, I will first briefly review
Hofman and Maldacena’ s basic idea about Conformal Collider Physics and recent development
of light-ray OPE in conformal field theory. In the second part, I will describe the application of
light-ray OPE in perturbative QCD and how it helps us understand jet substructures.
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The pion-photon transition form factor at two loops
in QCD

Monday, 2 November 2020 06:00 (1 hour)

In this talk, I will report on our recent fully analytic calculation of the leading-power contribu-
tion to the photon-pion transition form factor at two loops in QCD. The applied techniques rely
on hard-collinear factorization, together with modern multi-loop methods. I will focus both on
the technical details, such as the treatment of evanescent operators, and the phenomenological
implications. Our results indicate that the two-loop correction is numerically comparable to the
one-loop effect in the same kinematic domain. I will also demonstrate that our results will play a
key role in disentangling various models for the twist-two pion distribution amplitude thanks to

the envisaged precision at future experimental facilities.
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An introduction to the computer algebra system
Singular
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