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Introduction:

The Boosted Decision Tree (BDT) oscillations analysis in MiniBooNE uses the observed V“-CCQE events to normalize and constrain its Monte Carlo prediction and systematic errors for the v_events via the

construction of an error matrix which contains the correlations between the bins of the energy distributions of the two samples. This matrix is then used in a x* minimization procedure to fit for the oscillation
parameters. A description of the method is given and a few examples of fits are described.

The v -CCQE event sample: The BDT v_event sample: The x:
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Require the occurrence of 2 sub-events, the second of which is Pre-selection requirements include the occurrence of a single i
consistent with an electron from = decay at rest. The sub-event inside the beam window, firing more than 200 tank N =N!""(sin’20,Am"), i= E bin
reconstructed vertex of this electron must be within 100 cm PMT's and less than 6 veto PMT's, and a fiducial radius cut of The indey | i ] bins. Onlv th ver of
from the reconstructed endpoint of the track of its parent . 500 cm. A number of input variables containing information € Ingex / runs across the v, and v, bins. nly the number o
The LI~ event (‘]St Sub-event) IS required to occur inside the about the |ight patterns produced by the events in the oil are fed Monte Carlo Ve events depend on the oscillation parameters. The
beam window and to fire more than 200 tank PMT's and less to a BOOST?d Decision Tree algorithm to PFO.dUCG.a powerful PID  matrix M contains all possible sources of error, systematic and
than 6 veto PMT's, while the €' is required to fire less than 200~ output variable. PID cut values are optimized in each energy  statistical. Fit for a signal described by 2 v oscillations::
tank PMT's. The reconstructed vertex of the = event must be bin to maximize sensitivity to oscillations.
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The error Matrix:
Uncertainty source “X”:

The total error matrix is formed by adding together the The total error matrix is constructed by adding the matrices from all the
matrices from the various contributions to the experiment's ™ different sources of uncertainty:

uncertainty. p3

For a given co.ntnou’uon to the err?r we form N muﬁ=.1000 (and g ey K v.(s+b) v Iy
67 for the Optical Model) simulations of the neutrino energy i i
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varied within their estimated covariance. We call these o% Mf);””‘”e 4 MiOfricalModel 4 MiSrjar VIV, v
simulations “Multisims’. A

The parameters associated with a given source of uncertainty 01
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are randomly thrown according to their covariance. Each throw The neutrino energy E” . Is determined from the scattering angle and energy

1 mult . . . . | .
produces an effect in the EQEV distribution. Ml?(j: Z ( Nf — NiCV) ( N’]f — N]?V) of the outgoing lepton in a QE interaction. Backgrounds will have mis-
N =1 = reconstructed value for this quantity.
Fit to fake data with strong signal: Statistical robustness: -
Fake data is a statistical fluctuation of th The fit constrains the errors and re-shapes the The excess of events can be compared for The result of the fit is displayed in the _ Entries = 300.0 EDE_ Eniries = 300.9
Maz)n?te gjrllcf ;resditlilnc.aThsCulriic;zgtrzineg distributions due to the high statistics of the v two possible LSND-like solutions. Here the oscillations parameter space. For fake data sets COntalnlng Stat'l'SySt' F fit to my?, neif= 14,065 28 it to 227, nelf = 11.188
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arge. An LSND-like signal is added. fluctuations, the x° values before and -
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