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MotivatioD 


Neutrino OscillationB: 


A major motiva.tion for this measurement is the hint of a signal that is 
presently observed in the Los Alamos experiment LSND. This experiment 
was designed to search for oscillations of the type v'" -+ v. in the range liE., 
of about one (I in meters, Ell in MeV). The signal, if true, has a product of 
mixing times the mass dependent term of about one half percent. We ex
pect, over the remaining dat&-collection time available, to obtain 8.atatistical 
precision which will confirm or rule out the observation. 

We expect to develop a. propoBal to Fermilab for a measurement using & 

neutrino beam derived from the Booster. The goal of the experiment is to 
measure a distribution of the transition rate v,.. - lie as II, function of energy. 
This distribution will then yield a graph as a function of lIE., displaying 
the sin2 form characteristic of neutrino oscillations. The Booster has many 
advantageB for this measurement. The neutrino energy is large enough for 
the crOBB section for quasi.elutic scattering of both v'" and Ve to be near 
the asymptotic value. The energy, centered about 700 MeV, is low enough 
that the production of many inelastic channell is limited. The v. component 
of the beam can be limited by proper design of the decay region and by 
capitalizing on the lower K production cross section at the Booster energy. 
The experiment is expected to consist of two detectors, one close to the muon 
Bhield downstream of the decay region and one on the order of a kilometer 
away. 

Nucleon Form Factors: 

A second motivation for this experimental progra.m is the study of nucleon 
form factors. Over the past several years, there ha.a been some experimenta.l 
indication that strange quarks pl&y a surprisingly large role in determin
ing the properties of the nucleon. While several new deep inelastic scattering 
experiments are now under construction to test these conclusions, a measure. 
ment of neutral current vp elastic scattering is a crucial component in our 
efforts to achieve a model-independent understanding of the strange quark 
contributions to the nucleon 'pin, mass and magnetic moment. An essential 
component of this study is a precise determination of the Q2 dependence of 
the axia.l form factor from quasi-elaBtic scattering up to 1 Ge ViIell . 

--------------------------------_..........._--



Experimental Overview 

Beam: 

Protons from the 8 GeV FNAL Booster can provide an outstanding neu
trino source for these measurements. The mean neutrino energy of 0.7 GeV 
allows the LSND result to be checked (with entirely different experimental 
systematics) with a detector placed on aite. The range of Q2 accesible in lip 
elastic scattering extends high enough that the dipole mass terms are mea
surable with precision. The low duty factor of the Booster is also & crucial 
factor in the proposed experiment. 

Filling the Main Injector requires less than 1/2 of the nominal capabilities 
of the Boolter. Through a modification of the MI-IO injection st&tion (for 
example), it would be pOllible to d.ivert this otherwise unused capacity to 
a new low-energy neutrino facility. This facility would produce a neutrino 
flux sufficient to induce 2500 charged current events per hour in a. closely 
positioned 200 ton detector. With a projected Booster live time of 9 to 11 
months per year, this new facility would offer an unpara11ed opportunity for 
high precision neutrino physics. 

Detectors: 

The near detector haa two functions. The first is to measure the 11 fiux by 
detecting the two body reactions IIJI. +n -+ p,- +p and 11. +n -+ e- +p. The 
principal energy measurement ill through the angle and energy of the outgoing 
lepton. A Cerenkov detector with dilute scintillator seems attractive in this 
energy range but much detailed work needs to be done. A problem arises 
in containing the higher energy leptons in the detector without specifying 
a. detector that is prohibitively expensive, but same limited segmentation 
seems a likely solution. The second function is to detect the neutral current 
process of rlJj'P elastic scattering and sepe.rate the protons that reinter&et from 
tholle that range out in the detector medium. Again some segmentation is 
probably called for and the solutions to the two problems ma.y be similar. 
The techniques that are loosely described here are those with which we have 
ha.d experience for lome time, although the energy range and the demands 
are different from those at very low energy. 

The dista.nt detector places a premium on le.rge mass at low cost. Muon 
quasielastic and electron quasi elastic events mUllt be lIeparated with good 
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preClIl10n. We expect to have a. detector volume large enough that this is 
not a. problem; initial estimates have been made with 1000 ton" of 8en8itive 
volume lea.ding to a satisfactory design and suitable counting rates. 

In summary! these two detectors a.:e well within the technical capability 
of the group and can provide suffient active material with adequate particle 
identification at costs which we expect to be affordable. 


