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Physics: & search for i, — ©, oscillations

@ ssarch for 1 — 1. oscillations

a measure 1, (' — ¢ X inclusive/exclusive X-sections
O measure », O >y N inclusive exclusive X-sections
O Measure i, 1 v, o elastic scattering X-section

? measure Cr, {:.I.ranulf;r quarh contribution to nuclean spin|

Operation; August 1993 - December 1993 .
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NEUTRING PRODUCTION

Main neutrino production. A6 target area at LAMPF /LANSCE:
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Additional contributions from the Al A2 targets 105,80 m upstream
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Protons on the water target produce copious amounts of pions:
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EXPERIMENTAL SETUP:
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Experimantal setup of the LSND detector

Detector center at approximately 30 m from the A target area.

Tunnel and veto shield from the previous LAMPF-EBAS experment
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Veta shield cross section - active and paseive shielding

Active shielding 292 5inch EMI PMTs (10,000 gallons of liquid scin-
tillatar - 5% pseudacumene in mineral ail)

Passive shielding: 1E cm thick layer of lead shot (0.7 packing)
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Tne DETECTOR
Shielding: - B.5 m of Fe-eguivalent between A6 and the detector

- 2 kg/cm” of overburden [cosmic ray shielding)

- “water plug (cosmic ray shielding at tunnel entrance)

e Additianal veto [y;intiliatinn] counters along the sides
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LSND apparatus - 1220 B-inch Hamamatsu PMTs {(25% coverage)

Outer dimensions: length = 8.75 m, diameter = 5.72 m

Active medium: 50,000 gallons minerail ail (€, Hupo 1 — 22— 26)
with & kg butyl-PBD (phenyl-bipheny-oxydiazcle),
i.e. 0.031 g/l Density = 0.85 g/em®, n = L.47,

o Qil /water: more light, no impurities, b-PED easily solvable.
+ Excellent energy, position and direction Cerenkov imaging charac-

teristics for relativistic particles.
e Non-relativistic particles: energy and pesition infa.
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THE Garvyva R-PARAMETER:
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» Efficiency for R > 30: 23% correlated {0.6% accidental) s,

= Electron efficiency — 37%
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FIG. 11- Distributions for eormelated 2.8 MeV ~ (solid curves) and accidootal + (dashed
curves]. The top plot skows the distanee betwern the reconsioucbed -7 position aod positron
pumition, Ar, the middle plot shows the time inderval bedween Lhe -+ and posibren, Af, and
foe brobbom plot shows the oumber of hit phototubes assockated with the 5, Ve,
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FIG. 15 The B, dirtribation for events thae satisfv the selection criteria for the primary
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FIG. 26 Favored regioms in the (sin?20, Am®) plane av 908 CL. The Peldman-Cousins,
Dayesian, aod constant-slice methods all give about the same resalt
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FIG 27 A jmim® 28, A coailladion parameter it for the eotire data sample, 20 < E, < 200

Ma%'. The At imelagdies promary E-_

By crllabions aml smondary 4y — iy oscillations, as

well as all known newtrino backgrounds. The inmer and vuter regions cormsepraed o 907
and 99K CL allowed regions, while the curas are W5 CL limike from e Hugey ooacton
experiment, the CCTTL experiment at Fermilab, the NOMALD experiment ot CERN, ond the

HARMEN experiment at [SIS.
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The MiniBooNE Experiment

Mini BEooster Neutrino Experiment

® location: Fermilab (FNAL) Chicago

¢ Beam: 8 GV proton beam (FNAL baoster)
- 3 GeV pions — 25-50 m (variable) decay valume
- booster runs at 7.5 Hz [maximum — 15 Hz)
- MiniBooNE receives 5 Hz, 5 = 10'* protons, pulse

- one calendar year — 2 x 107 secands

e Physics: - confirm, dismiss the LSND oscillations signal {1, — 1)
- perfarm v, disappearance search
- measure the oscillation parameters
- second (identical) detector: BooNE (5001000 m)

- measure the oscillation parameters with high precision

» [etector - spherical: R -~ 6.0 m, optical barnier atr -~ 55 m
- fiducial volume — 445 (769) metric tons
- coverage = 10% (1220 E-inch PMTs), veto = 202 PMTs

- active medium: pure rnlnerlﬁ'ﬁ (Tba- wewy ?HT‘.)-
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NEUTRINGO FLUNES:
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Neutring Huxes for MiniBooNE - 500 m, and BasNE - 1000 m (both

v, and the i+ intrinsic contamination - dashed)
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Schematic of BooNE Detector
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MINIBOONE SENSIivity:
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MiniBooNE sensitivity for one calendar year of running (15, — 12}
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MiniBooNE number of i, — v, oscillation events (one calendar year

of running}. Background = 2000 events

» Parfarmance: - slectron efficiency — 50%
- muon rejection = 1: 1000
- pi-zero rejection — L. 100
® Status: - stage | approval granted

- directar’s review April 1999 — stage || approval
- LSND: dismantled — reuse tank-+veto PMTs. electronics

- start taking data early 2002

o (ot - detector — 3.1 M$
- beam-line — 6.3 M§ — total — 5.4 M3
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Electran,/ Muon separation in MiniBoolMNE with artificial neural

networks (electron efficiency — 75%)

oy Sramcw [UC Riveside)



The kEsiBoa™F Faper nsest

THE MiNIBOONE Pros REIECTION POWELR:
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Electron, Pion separation in MiniBooNE with art:hicial neural

networks (electron efficiency = 50%)
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THE MiiBOONE Piox IDENPIFICATION CAPABILITY:
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Pian dentification in MiniBooNE with artificial neural networks

(picn efficiency = 50%, elsctron contamination =~ 0.3%)
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