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Oscillation Parameters Exclusion

● No overlap in 90% CL allowed
LSND and MiniBooNE regions
 

● MiniBooNE excludes two 
neutrino appearance-only
oscillations as the explanation 
of the LSND anomaly at 
~98% CL

● Any interpetation of the LSND
anomaly that would produce a
significant excess for E


475 MeV

at MiniBooNE is also ruled out
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Global Fit Results (H. Ray)

• Combine results from several experiments--
LSND, MiniBooNE, Karmen and Bugey

• Convert each to a chisq.  However, only Delta
chisq is available.

• Do fits with this.  Omits effect of goodness-of-
fit of individual experiments

• 2-D fits--both oscillation parameters fitted
• 1-D fits-- only sinsq theta fit.  For each delta-

msq asks: “ If this is the true deltamsq, what
is the compatibility?”
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Global Fit Results-2D Fits

• The star is the point of maximum compatibility
• LSND, KARMEN2, MB        + BUGEY

! 

Colors represent "# 2
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Global Fits Results--1D

! 

Maximum compatibility as a function of "m2 for the

1- D LSND, KARMEN2, MB, BUGEY analysis.
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Global Fits to Experiments
LSND KARMEN2 MB Bugey Max Compat (%) ∆m

2 sin2 2θ

X X X 25.36 0.072 0.256
X X X X 3.94 0.242 0.023

X X 73.44 0.052 0.147
X X X 27.37 0.221 0.012

X X 16.00 0.072 0.256
X X X 2.14 0.253 0.023

X X 32.21 0.066 0.4



(Update & paper soon

on low-energy excess!)

A. A. Aguilar-Arevalo et al., PRL98, 231801 (2007);

MiniBooNE observes a low-energy excess!



Oscillation Limit

Energy fit:  475<Eν
QE<3000 MeV

Simple 2-neutrino 

oscillations excluded

at 98% C.L.



Allowed Region

Energy Fit :  300< Eν
QE< 3000 MeV



Possible Explanations for the Low-Energy Excess

• Anomaly Mediated Neutrino-Photon Interactions at Finite 
Baryon Density: Jeffrey A. Harvey, Christopher T. Hill, & 
Richard J. Hill, arXiv:0708.1281

• CP-Violation 3+2 Model: Maltoni & Schwetz, 
arXiv:0705.0107

• Extra Dimensions 3+1 Model: Pas, Pakvasa, & Weiler, 
Phys. Rev. D72 (2005) 095017

• Lorentz Violation: Katori, Kostelecky, & Tayloe, Phys. 
Rev. D74 (2006) 105009

• CPT Violation 3+1 Model: Barger, Marfatia, & Whisnant, 
Phys. Lett. B576 (2003) 303

• New Gauge Boson with Sterile Neutrinos: Ann E. Nelson 
& Jonathan Walsh, arXiv:0711.1363

Other data sets (NuMI, antineutrino, SciBooNE) may provide an explanation!




