® Detection of the — e 27 mode:
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® Detection of the 7— h v + n (z°) modes:
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® “An electronic bubble chamber”
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run 9771, event 2227: v, C'C
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event 396: v, CC
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® Data simulators

» The Monte Carlo simulations did not simulate either the
details of the reconstruction or the physics precisely.

» Therefore, whenever possible, we used data simulators:
The muon from observed v, CC events was eliminated
and replaced by a simulated particle to form a fake
NC event, v, CC event, or v, CC event.
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) — FAKE v, NC
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Identified v, CC — FAKE v, CC
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NOMAD: Analysis

@ Data simulators (continued)
» The data simulator is itself simulated by a Monte Carlo to
produce a “Monte Carlo simulator” (MCS).

o Efficiencies and backgrounds are then calculated from
the following formula:

= Grc s
Srcs

e To first order, all the deficiencies of both the data
simulator and the Monte Carlo cancel in this ratio.

o No data simulator was possible for the * HVY
mode, so it was not used to avoid uncontrolled
systematic errors.
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® Elimination of self-reference bias

» An independent set of data or simulations must be used
to set cuts and form likelihood functions from those used

to evaluate efficiencies and backgrounds.

+ This can be done in such a way that statistics are not
lost.

» The bias from not eliminating self-reference can be easily
evaluated.
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NOMAD: Analysis

@ Blind analyses

o Early results with non-blind analyses indicated biases, so
blind analyses were instituted:

o A “signal box” was defined near the start of the analysis
and it was not permitted to examine data in the box.

» Analyses had to come to their final form and show
consistency with data outside the box and “wrong sign”
data within the box before permission to open the box was
given. Science Times

¢ Everyone in NOMAD became B
convinced that this was the only " ™ 2
way to do reliable analysis. Most Z=im: SE
collaborations now use blind Erinans SEUTE B
analyses for sensitive results. T TEaT Sanas
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NOMAD: Results

¢ The analysis was done by combining 31 modes and bins.

o Ifevery v, had oscillated to a v, we would have observed
14,900 signal events (+N).

® We actually saw 38 signhal events with 35 * 5 events expected

from backgrounds.

¢ However, 75% of the sensitivity came from _oé wmm_ﬁqo::n_
bins: N_=7,600; 1 signal event observed with events
mxﬁmﬂma from backgrounds.

e At 90% c.l., sin?(20) < 4.1 10+ (sensitivity < 5.2 104).
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