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Dileptons are emitted throughout the entire space-time evolution of heavy ion collisions.
Being colorless, these electromagnetic probes do not participate in the final-state strong
interactions during the passage through the hot medium, and retain the information on the
conditions of their creation. This characteristic renders them valuable tools for studying
the properties of the Quark Gluon Plasma created during ultra-relativistic heavy ion
collisions. The invariant mass spectra of dileptons contain a wealth of information on
every stage of the evolution of heavy ion collisions. At low mass, dilepton spectra consist
mainly of light meson decays. The medium modification of the light vector mesons gives
insight on the chiral symmetry restoration in heavy ion collisions. At intermediate and
high mass, there are significant contributions from charm and bottom, with a minor
contribution from QGP thermal radiation. The region was utilized to measure cross
sections of open charm and open bottom, as well as quarkonium suppression as
demonstrated by PHENIX.
An earlier PHENIX measurement of dielectron spectra in heavy ion collisions, using
data taken in 2004, shows significant deviations from the hadronic decay expectations.
The measurement, however, suffered from an unfavorable signal to background ratio.
Random combination of electron-positron pairs from unrelated sources, mostly Dalitz
decay of 0 and external conversion of decay photon to electrons, is the main contributor
to the background. Mis-identified hadrons are another major background source.
To improve the situation, the Hadron Blind Detector (HBD), a windowless proximity
focusing Cerenkov detector, is designed to reduce this background by identifying electron
tracks from photon conversions and 0 Dalitz decays. The detector has been installed and
operated in PHENIX in 2009 and 2010, where reference p+p and Au+Au data sets were
successfully taken. We will present the dielectron results from the analysis of the Au+Au
collisions, and compare the measured mass spectra to theoretical expectations.
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