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The need for precision calculations = Expansion by Regions Conclusions
With the recent dis.covery ofa. Higgs-like boson, prec.isi.on At the LHC.uItra-hard gl.uons.collide with enough e | / | o Expa nd mu |tI|OOP integrals around
measurements of its properties will become the priority energy to yield the massive Higgs boson.The mass _. & & .
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The determina.tion of the Higgs coupling prqperties is mentum, such that any otheroparticle§ produced in - o Leading terms of expansion by re-
of paramount importance for our understanding of the the process can only carry a tiny fraction of the to- ) - . .
standard model and possible BSM physics. tal momentum. glons correspond to Ca|CU|at|n8
o | | It seems natural to arrange calculations in such a the limit of the full integrand
n-=sev | The potential tensions be- way that this hierarchy of momenta is respected. . « e .
. . tween the different decay ¢ Expa ndEd Integra nd IS Slgnlﬁca nt-
i | widths of the Higgs have led ly simpler than the original inte-
to a proposal of a plethora of We make use of the fact that the dominant scale is the Higgs mass by expanding the di-
o = different new physics mod- agram around it. This is part of a well known technique called method of regions. Com- gra nd
T — els. To be able to dis.criminat.e plicated loop integrands are expanded, which significantly reduces their complexity. o Easy method for calculating the
o b —ait amongst them, high-preci-

ratios w.r.t. the Standard Model. arXiv:1207.7235
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Reduction of a hard region of the double box cut integral.
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Calculations at NNNLO ~ S The leading term of such an expansion corresponds to taking the limit of the integrand. References
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in QCD are necessary to S Using this approach we were able to easily calculate the limits of soft-gluon radiation
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stapilitySandSprecision™ oo g The limits of these real-virtual integrals are an essential part of NNNLO calculations. M. Beneke, V.A. Smirnov arXiv:hep-ph/9711391v1
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Higgs sector. I e Below is a pictorial example of two integrals that we computed using our method and
st eyt moonaoia, | teir dependence on the large momenta.
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The red propagators carry contributions from external momenta, while the green prop-
agators only carry loop momentum. The wide line marks the massive Higgs propagator. Eidgenﬁssische Technische Hochschule Zurich
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