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STANLEY J. BRODSKY, SLAC National Accelerator Laboratory, Stanford University

The conventional concept of QCD vacuum condensates is in direct conflict with the measured value of the cosmological
constant by approximately 45 orders of magnitude. In our recent papers, Craig Roberts, Robert Shrock, Peter Tandy and I
have reanalyzed QCD condensates from the standpoint of light-front quantization and the Bethe-Salpeter/Dyson-Schwinger
approach for bound states. We show that, because of color confinement, quark and gluon QCD condensates are associated
with the internal dynamics of hadrons, not the vacuum; in particular, the quark condensate underlying the Gell-Mann–
Oakes–Renner formula can be understood as a property of hadronic Bethe-Salpeter or light- front wavefunctions. Chiral
symmetry is thus broken in a limited domain of the size of the inverse pion mass, in analogy to the limited physical extent
of superconductor phases. The resulting “in-hadron” QCD condensates give zero contribution to the cosmological constant,
since all of their gravitational effects are already included in the normal contribution associated with hadron masses.
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