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Higher-order corrections and R d At the level of accuracy required here, i.e. so called next-
esummed Cross sec to-leading logarithmic  (NLL) accuracy, two new
the role of soft gluons ingredients are required to perform resummation

» Next-to-leading order (NLO) SUSY-QCD corrections to - -
total cross sections for production of squarks and gluinos are ion of soft gluon ions is performed in the space of Mellin moments N taken wrt. Soft anomalous dimensions
known to be significant, of the order of tens of percents. For variable 4m?S , in which the cross section factorizes.
the gluino-pair production at the LHC, the correction reaches > One-loop soft anomalous
100% for masses of gluinos ~ 1TeV. dimension matrices I, for
- 292 processes with non-

>Given large masses of squarks and gluinos, the production trivial colour structure and
process is expeqed to often take place at threshold, defined Schematic representation of massive final-state particles
by the condition s ~ 4m’ , where m is the average mass of a factorization for the 2->2 process are calculated by combining
particle in the produced pair. involving all four particles carrying . appropriate colour structures

@l with one-loop integrals
> At threshold, emission of real gluons is suppressed = ¢ /N corresponding to the following
mostly soft gluons emitted. - o diagrams calculated in the

eikonal approximation.

» Mathematically, the soft gluon emission manifests itself in
the theoretical expressions for the total cross sections

through appearance of logarithmic terms of the form Hard functio
(N) L L 7

 log™ (1 4 = ) RS 5,
o log (1 - T) O<m<2n W Sy —_ \iv—-’ > At NLL accuracy, the hard function at threshold is given
hard function soft- collinear radiation soft wide-angle emission by Mellin moments of the contributions to leading—order
> The ithmic terms i ially to the full universal factors: KNOWN  process-dependent cross sections from different colour channels.
higher-order corrections, as seen at NLO. In the threshold
limit § — 4m” they diverge, leading to breakdown of the
i fixed-ord ion theory.

matrices in colour space

> The predictive power of the perturbation theory can be
restored in the threshold limit if the most dominant
logarithmic contributions are taken into account to all orders. The soft function S, is obtained through solving renormalization group equation

- Threshold resummation of
soft gluon corrections
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The NLL+NLO cross section for inclusive squark and gluino pair The relative NLL K-factor for inclusive squark and gluino pair ‘The NLL#NLO cross section for inclusive squark and gluino pair The relative NLL K-factor for inclusive squark and gluino pair
production at the Tevatron as a function of average particle mass m. production at the Tevatron as a function of average particle mass m. production at the LHC s a function of average particle mass m. production at the LHC s a function of average particle mass m.

A (b~ 4i+ 39+ 47+ a3+ X > Total cross sections for all squark and gluino production processes at the LHC and the Tevatron calculated at NLL (+NLO) accuracy.

» Calculations of one-loop soft anomalous dimension matrices confirm physical picture: at production threshold radiation of soft gluons from
the total colour charge of the pair of produced particles.

> NLL corrections to the NLO cross sections can be of order of tens of percents, depending on the process and the considered mass range.

> Including NLL corrections leads to significant reduction of the theoretical error due to scale variation.
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» Outlook: NLL corrections to total cross sections for production of SUSY partners of top and bottom quarks and to differential distributions.

Scale dependence of the NLL+NLO and NLO total Scale dependence of the NLL+NLO and NLO total
cross sections for inclusive production of squarks Publications cross sections for inclusive production of squarks
and gluinos at the Tevatron. and gluinos at the LHC.
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