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L. Nodulman –  W mass Milestone

Measured top quark mass versus W Boson mass.  Electroweak corrections imply that a value for the Higgs Boson mass corresponds to a diagonal on the plot.  The red oval represents precision measurements other than the W mass, from LEP and SLC.
The direct measurement averages are shown before and after the new CDF W mass measurement.  The regions of Higgs mass not ruled out in direct searches are shown in grey.

[bookmark: _GoBack][image: ]A large program of precision measurements has tested the consistency and comprehensiveness of the Standard Model for Electroweak Symmetry Breaking.  The discovery of the W and Z Bosons at the CERN (Switzerland) SPS proton-antiproton collider was followed up at LEP e+e- collider at CERN as well as SLC at SLAC making precision measurements of the Z and, at LEP-II, of the W.  The CDF experiment, using 0.2 fb-1 of data from Run-II at the Fermilab Tevatron Collider, surpassed the precision of the best individual LEP experiment’s (Aleph) measurement of the mass of the W. Later the D0 collaboration edged past CDF using 1 fb-1 of Tevatron data.  CDF recently updated its analysis to 2.2 fb-1 and finds m(W) = 80387 ±19 MeV/c2.  The measurement uses both electron and muon decays of the Ws and features many cross checks to demonstrate systematic understanding.  The 19 MeV uncertainty comes from 12 MeV of statistics and 15 MeV of systematic effects of which 10 MeV comes from phenomenological predictions which do not scale with the statistics of the data.  This measurement is compatible with and more precise than the previous world average.  It is also compatible with the remaining possibility for a low mass Higgs Particle.   The Fermilab Tevatron was shut down October 30, 2011. 



M. Goodman - Milestone Neutrino Group

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The HEP Neutrino Group is participating in two experiments whose recent results indicate an exciting future for neutrino physics.  The issue is the measurement of a neutrino mixing parameter called 13.  There are three neutrinos, and they can mix with each other with strengths called mixing angles.  Two of the three numbers have been previously well measured, with only limits on the third angle.  But in the last few months, Argonne neutrino physicists have participated in two experiments, MINOS and Double Chooz, which indicate that a non-zero value of 13 is likely.  Using electron neutrino appearance, MINOS measures a mixing strength of 0.04  0.03.  Double Chooz sees electron antineutrino disappearance from a pair of nuclear reactors consistent with a strength of 0.08  0.05.  The combined likelihood shown below, together with previous results from the T2K and CHOOZ experiments excludes a value of zero with high probability.  This is good news for future Long-Baseline neutrino experiments, which can use this non-zero value of 13 to study the neutrino mass hierarchy and search for CP violation in neutrinos.






J. Proudfoot - ATLAS Milestone

[image: Macintosh HD:Users:larrynod:Desktop:fig_06b.eps]

The Confidence Level statistic testing the Standard Model Higgs Boson hypothesis as a function of the Higgs Boson Mass in the low mass region.  The expected and observed values are shown and if the line is below the marked CL values the region is excluded.

ATLAS is one of two major collaborations operating detectors at the Large Hadron Collider at CERN (Switzerland).  ATLAS has collected and analyzed 4.9 fb-1 of proton-proton collisions at 7 TeV.   This data has been searched for any signs of the last missing piece of electroweak symmetry breaking, the Higgs particle.  With particular emphasis on Higgs decays to photon pairs and Z0 pairs, a combined analysis allows values of the Standard Model Higgs mass between 113-115.5, 131-238, and 251-466 GeV/c2 to be excluded at 95% CL.   Previous limits come from LEP experiments at CERN (<114 excluded) and CDF and D0 at Fermilab (156-177 excluded).  The CMS experiment at LHC with a similar dataset excludes 127-600 GeV/c2.   Both LHC experiments see suggestive upward fluctuations at 125 GeV/c2.  Both experiments expect to collect about 15 fb-1 at 8 TeV during 2012, which may bring an end to the elusiveness of the Higgs particle.  Note that compatibility with other precision measurements favors lower values of the Higgs mass.
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