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The illustration shows an event that could be the sought-after decay of the Higgs
particle in quarks. Credit: ATLAS collaboration

As part of the ATLAS collaboration, the Freiburg research group led by
Prof. Dr. Karl Jakobs and Dr. Christian Weiser has contributed to
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finding strong evidence that, among other things, the Higgs particle
decays into quarks. The researchers analyzed data sets that were
recorded in 2015 and 2016 with the ATLAS detector at the world's
largest particle accelerator, the Large Hadron Collider (LHC) at the
European Organization for Nuclear Research (CERN) in Geneva,
Switzerland.

"The strong evidence that the Higgs particle, as predicted by theory,
decays into quarks provides yet another essential piece to the puzzle
about this particle," says Weiser, who leads the research activity in
Freiburg. "The goal now is to prove the decay exists beyond a shadow of
a doubt and, based on this knowledge, to measure the Higgs particle's
properties more accurately."

As a result, measuring the decay is extremely important for the
researchers in order to explain the short lifespan of the Higgs particle.
Measurable deviations from standard theory's predictions could point to
so-called new physics, which reaches beyond the Standard Model.

The discovery of the Higgs particle through the ATLAS and CMS
experiments at the LHC accelerator in CERN in 2012 presented a
milestone in physics even as the particle's existence had been predicted
nearly 50 years prior to that. It is a most short-lived particle that decays
into other particles nearly the moment it is produced.

The rate with which decays into various particles occur can be computed
within the framework of the underlying theory. Up to now, researchers
have been able to fully prove the decay into other particles - so-called W
and Z bosons, photons and tau leptons. But they had not been able to
observe the Higgs particle's decay into a couple of b-quarks that is
expected to occur with the largest rate of around 60 percent probability.
The reason is that a number of other processes exist that are hard to
differentiate from the Higgs particle's decay in b-quarks and that occur
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at a much higher rate.

But now they have discovered new evidence: The probability that the
observed signal is feigned solely by other processes is only 0.018
percent. The presentation of these findings was one of the highlights of
the conference run by the European Physical Society (EPS) that was held
July 5-12, 2017 in Venice, Italy.

  More information: press.cern/update/2017/07/lhc- … lve-deeper-
precision
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