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The LSND

Cu Beam Dump
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Neutrino Fluxes
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LSND Neutrino Physics

e v interactions on *C, e, p: 20-300 MeV

v,C — e N (oscillation channel) - {EC —e¢' B
Vv

vC
{V”C —>u N

Ve—V.e
v(i)e {v.e—v.e

L'v"ut? rs V‘ue

e Oscillation Search:

V.CHuB

= {Ep — e n (oscillation channel)
vp

V,p—oun

V, >V, (decay at rest)

v, =V, (decayin flight)

LLSND Neutrino Physics

S0 - SN



Oscillation Analysis Strategy

Search for v, — ;ﬂ decay at rest oscillation events in the energy
range 20-60 MeV

Search for v, — v, decay in flight oscillation events in the energy
range 20-206 MeV

Use common a primary-event electron selection across all neutrino
processes

Simultaneously fit all neutrino processes to constrain fluxes and
backgrounds

Identify 20-60 MeV electron events with correlated neutron capture Y
( v, p— e'n ) with correlated neutron capture gamma (R, > 10)

Fit 20-200 MeV oscillation signal in (E,R,L.cos,) to determine best
oscillation parameter values
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Analysis Improvements

Global fit to all neutrino processes in order to
constrain backgrounds

Improved position resolution that gives better
accidental gamma rejection in decay-at-rest analysis
Correlated gamma efficiency improves from 23% to 40%

Accidental background efficiency drops from 0.6% to
0.23%
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®  Combined decay-at-rest + decay-in-flight treatment
when determining oscillation parameters
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Event Time Structure

e : primary trigger
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- Global Fit Parameters
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Excess Evenis

Excess Events
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Excess Events

Excess Events
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‘e’ events
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n Capturey properties for E. u+e+y’ events
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Neutrino Oscillations 20-60 MeV

e R>10 Selection:

v bkgd excess

on off

83 (-)33.7 (-)16.6 32.749.2

Fit to R distribution:

Oscillation Excess Oscillation Probability

83.3 +21.2 (0.25+0.06 = 0.04)%
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Giobal Oscillation it

m Electron selection in energy range of 20-
200 MeV

m Fit all backgrounds in (E,, R,, L, cos6,)
and calculate likelihood at each (Am?,sin?0)

Vv

P, (am’ sin* 26) = sin 20 xSin{Amz ’%J
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Summary

®m  LSND observes excess Vv, p— e*n events which are
not consistent with conventional neutrino processes

® A natural explanation is neutrino appearance due to
favor oscillations that have an overall probability of

(0.25+0.06+0.04)% with a Am? > (.2 eV?

m  This is the only appearance evidence of neutrino
oscillations at the present time
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