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How did the code see the light? and what was required from the code

Within Japanese Collaboration, EW corrections within GraceLoop. Collaborate on

automatic calculations of 1-loop supersymmetric model

The SloopS Project LAPTH, NOVEMBER 2019 2 / 23



How did the code see the light? and what was required from the code

Within Japanese Collaboration, EW corrections within GraceLoop. Collaborate on

automatic calculations of 1-loop supersymmetric model

The SloopS Project LAPTH, NOVEMBER 2019 2 / 23



N. Baro, FB, G. Chalons, G. Drieu La Rochelle, S. Hao, Ninh Le Duc,

A. Semenov, (D. Temes)

▶ Need for an automatic tool for susy calculations

▶ handles large numbers of diagrams both for tree-level

▶ and loop level

▶ able to compute loop diagrams at v = 0 : dark matter, LSP, move at galactic

velocities, v = 10−3

▶ ability to check results: UV and IR finiteness but also gauge parameter

independence for example

▶ ability to include different models easily and switch between different

renormalisation schemes

▶ Used for SM one-loop multi-leg: new powerful loop libraries (with Ninh Le Duc,

Sun Hao)
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General Structure
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Defining the model: extension of LanHEP. 1
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Defining the model: extension of LanHEP. 2
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Defining the model: extension of LanHEP. Counterterms and

renormalisation
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Defining the model: extension of LanHEP Interface with FeynArts
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Gauge fixing. Usual Linear GF
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Power of non-linear GF
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Different ingredient of a NLO calculation. 1
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Different ingredient of a NLO calculation. 2
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Different ingredient of a NLO calculation. 3
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Loop Integrals. Gram Determinants. Good loop library. 1
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Real Corrections
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Real Correction

In addition to the virtual corrections we also have to consider real photon emission.

The corresponding amplitudes are divergent in the soft and collinear limits. The soft

singularities cancel against the ones in the virtual corrections while the collinear

singularities are regularised by the massive charged particle(s) that emit(s) the photon.
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Dipole Subtraction

σreal =

∫
m+γ

(dσreal − dσsub)︸ ︷︷ ︸
numerically

+

∫
m+γ

dσsub︸ ︷︷ ︸
photon mass reg.

.

∫
m+γ

dσsub = − α

2π

∫
dx

∑
i ̸=j

QiQj Gij(x)
∫

m
dσBorn︸ ︷︷ ︸

only mass sing.

+ σendpoint︸ ︷︷ ︸
soft+coll. sing.

,

σendpoint = − α

2π

∫
m

dσBorn

∑
i ̸=j

QiQj Gij .

The SloopS Project LAPTH, NOVEMBER 2019 20 / 23



Phase-space slicing
In the soft and collinear regions the real amplitude approximately factorizes into universal soft and collinear functions and the Born amplitude. In addition the

phase space splits into the leading order phase space and a soft or collinear part. The phase-space integration over the photon degrees of freedom can then

be performed analytically resulting in infrared and mass singular contributions. In the remaining part of phase space the amplitude is regular and the

integration can be performed using numerical integration.

dσreal = dσsoft(δs) + dσhard(δs),

dσhard(δs) = dσcoll(δs, δc) + dσfin(δs, δc)
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Real Correction: Slicing vs Dipole

FB, Le Duc Ninh, Sun Hao 0912.4234
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