QDAOF - 807/8--&8 . -

Presented at International Europhysics Conference on

High Energy Physics, Brighten, UX, July 20-27, 1983 0G 738
NEUTRINO~OSCILLATION EXPERIMENTS AT BROOKHAVEN NATIONAL LABORATORY

L.A. Ahreas, S.A. Aronson, P.L. Conunolly, B.G. Gibbard, -

Y. Maeda, M.J, Murtagh, S.J. Murtagh, S. Terada, DI‘]L-—‘S 3659

Brookhaven National Laboratory, Upton, NY 11973

J. Callas, D, Cutts, R. lanouw, J. Massimo, T. Shinkawa,
Brown University, Providence, RI 02912

DES3 018275
K. Amako, S. Kabe,
KER, Japan

Y, Nagashima, Y. Suzuki, S. Tatsumi,
Osaka University, Japan

M.D. Marx, D. Hedin, E.G. Stern,
SUNY, Stony Brook, NY 11790

K. Abe, E. Beier, D.C. Doughty, L,S. Durkin, S.M. Heagy,

M. Hurley, A.K, Mann, H.H. ®Williaws, T. York,
University of Pennsylvania, Philadelphia, PA 19174

R.C. Allen, H.H., Chen, A. Hahn, K.C. Wang,
University of California, Irvine, CA 92717

Presented by M.J, Murtagh

ROTIGE BLE.
QRTIONS of THIS REpORT ARE ILLEG
P

possibie avaitahility. S

)

LTS

The submitted manuscript has been authored under contract DE-AC02-76CHODOLG
with the U.5. Depariment of Energy. Accordingly, the U.S. Government
retains a nonexclusive, royalty-frae license to publish or reproduce the
published form of this contribution, or allow others to do so, for U.S.
Government purposes. )

BNL~33659

NEUTRING OSCILLATION EXPERIMENTS AT BROOKHAVEN NATIONAL LABORATORY

L.A. Ahrens, S.A. Arousoun, P.L. Connolly, B.G. Gibbard,
Y. Maeda, M.J. Murtagh, S.J. Murtsgh, S. Terada,
Brookhaven National Laboratory, Upton, NY 11973 (USA)

J. Callas, D. Cutts, R. Lanou, J. Massimo, T. Shinkawa,
Brown University, Providence, RI 02912 (USA)

K. Amako, S. Rabe,

KEK, Japan

¥. Nagashima, Y. Suzuki, S. Tatsumi,

Osaka University, Japan

M.D. Marx, D. Hedin, E.G. Stern,

SUNY, Stony Brook, NY 11790 (USA)

K. Abe, E. Beier, D,C. Doughty, L.S. Durkin, S.M. Heagy,
M, Hurley, A.K. Mann, H.H. Williams, T. York,
University of Pennsylvania, Philadelphia, PA
K.C. Allen, H.H. Chen, A. Hahn, R.C. Wang,
Uaiversity of California, Irvine, CA 92717 (USA)

19174 (USA)

Presernted by M.J. Murtagh

INTRODUCTION

Two groups have submitted major propasals(lﬁz) for neutrino oscillation
searches at BNL. Both are two detector experiments with & close detector at
~ 100m and a far detector at ~ 900m. While the details of the experiments
are quite different, both groupe expect to obtain Vu disagpearance limdts
of d&a‘sinZ& ~ 0.1 - 0.2 for small mags difference and sin“26 at the faw per-
cent level for the most sensitive &“(=25eV*). Since both detectors are de-
eigned to ldentify electrons as well as muons they expect to obtain signifi-
cant limite on v, appearance (v, + V). Each has received approval

for a single detector (Fhase 1) experiment with the two detector phase
(Phase 1I) still pending. The repainder of this report details the present
status of the single detector experiments.

Both single detector experiments are v, + Y, appearance experiments and
use narrow band horn focussed beams. This type of beam has many good fea-
tures for v, + Vo searches. The vy beam ic predominauntly two peaks (~
10X wide) from the two body decays % + pv, K + pv. The conventional sources
of Ve events are true v, events from 3-body decays (K + uev, u + eww)

and apparent Ve events from vy events with a photon couversion near the
vertex.(3) Neither of these sources produce spectra similar to that of
the vy beam, Consequently, with g narrow band_beam the appearance of a
peak in the distribution of v, events under the peak of vy eveurs is a
positive indicator of oscillations. If no peak is obsirved the limit om
vp w.: is determined by the apparent excess of v, events under the

vy peak.

EXP776

The EXP776 group(Z) is building a 350 ton detector which will be located
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at ~ 900m from the production target. The detector is modular in construe-
tion. Thare are ten sections each composed of ten modules of thin 5 1/2m x5
1/2m concrete slabs and x and y measuring proportionmal drift tubee followed
by a plane of scinrillation counters. Behind the primary detector is a mag-
netic spectrometer of iron toroids and proportional drift tubes. The group
15 also constructing a new narrow band horn beam which is optimized for Ey
m 1 GeV. They expect to be taking data in the spring of 1984, With an ex-
pected e/p rate of < 197° they could attain v, + ve oscil%atiou 111;41:5
ofzﬁnzsinze = 0.03(eV)“ for small mass difference and sin“28 = 107" at large

EXP775

The EXP775 group{l) have preliminary results on a v, + Vg search using

the existing BNL narrow band beam. The bean 1s optimized for =,K momenta of
10 GeV/c producing a v, beamapeaked at Ey = 3 GeV, and a calculated

ve/ vy event ratio of ~ 9x107°. The detector used was the present E734
detector located 110m from the production :arget.(l‘:-’) This is a 175mton,
highly segmented, 902 active detector designed to measure ve + ve and vp +
w elastic scattering. 1t consists of 112 modules {4m x 4n % .17m) followed
by a shower counter and magnetic spectrometer. Each module contains a 16
cell plane of liquid scintillator plus x and y measuring planes of propor~
tional drift tubes., Times and pulse heights are recorded for every element
to glve excellent tracking capability aud particle identification.

The present results come from the amalysis of 1.26x10° Acs pulses or gx10'®
protons on target., The objective 1s to determine the number of quasi-
elastic vg (Ven + e7p) and v, (vyn + ¥7p) events. From the observed

vy events the expected nuaber of v, events can be calculated. The com-
parigon of expected and observed V, quasi-elastic events yields informa-
tion on vy * Ve oscillations. The present analysis compares the number

of evente with Ey > 2 GeV. For the expected V% spectrum approximately

85% of events with Ey > 2 GeV have B ¢ 15°. With .his cut one can use

all the E734 -nalysis(“) designed to selezt forward electromagnetic show-
ers and dsscEiminate hetween e's and Y's. Approximately 3000 of the orig-
inal 1,26x10° beam pulses ylield a shower candidate passing the electron fil~
ter.(6) This filter, based only on scintillator information, rejects
gingle hadron and multiprong events. It requires 70Z of the event emergy to
be within a 20° forward cone and the event not look like s single hadron
track. An eyescan of events (= 1800) in a restricted fiducial volume pro-
duced a final asmple of 72 e or Y candidates. This eyescan rejected addi-
tional multiprongs, showers pointing to upstream energy deposits and re-
quired the proton candidate to have a kinetic energy consistent with a vgn
+ e7p scatter. A simple cut based on the energy in the firat scintillator
plane after the vertex and the energy in the first two modules of PDT's
faentified 22 of the 72 candidates as Y's, This cut was selected to reject
¢ 5° of electrons while identifying 50% of the photons. The true numher of
e”p candidates is therefor: 28:8. The egquivalent number for events with
Ey > 2 GeV are 35 ep candidates, 13 Y candidates or 2227 true ep candi-
detes. Correcting for acceptance the number of ep candidates 1s 25t7. As
can be seen in Fig. 1 the observed energy spectrum of these events is in
good agreement with that expected from the calculated v, spectrum.The
number of v, events is determined from the number of events with only a
single long (> 20 modules) muon candidate with 8y < 15° and_no additiomnal
tracks. This sample of 3037 events contains not only low Q° quasi-elastics

but econtributions from single

e plon channels as well. Cor-
werevenrs recting for undetected wt
ol 1 decays and removing events
with clear ®° conversion, the
o | corrected number of vy

quasi-elastics is 2186. The

- actual shape of the vy spec=
H 50 a8 ® trum is determined from kipe-
2 of vevents o watically fitting higher Q
f quasi-elastics where both muon
£ st B and proton are measured,
; Correcting ihc observed 2186
) 00 o single track events for the
« EvENTs fraction below I GeV (34%) and
. - R the acc:zptance above 2 GeV

(65Z), as well a4 the tracking
| efficiency (90%) yields a
final v, sample of 2466

quasi-elastics,
£,(6ev)
Since the calculated ve/vy
Tatio above 2 GeV is 9x10~°
the expected number of Ve
Fig. 1. Energy distribution of selected guasi-elastics in the beam 1is
shower candidates a) all candidates, b) 22, The observed number is
identified photons, c) electron events; 25%7 so there is no evidence
dashed line is expected events with Ey for vy + ve oscilla-
> 2 GeV from Monte Carlo celculation. tions. Since only ve eveute

under the v, spectrum peak (=~ 1/2 Vg events) could be due to
oscillatigns, these numbers corrgspond to a preliminary limit for vy
ve of 8in“20 < 2 ng/n, ~ 8 x 107> at 90% CL, This result is
preliminary as final checks and corrections have yet to be made.
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Only ! in 10 pulses has a possible event of any kind and » 1 in 40 has a
potential neutrino event.



