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ABSTRACT 

For neutrino events that convert all outgoing neutrals, the neutrino's momentum 

is simply the sum of all outgoing momenta minus the target mass. This illustrates why 

the curvature measurement plays a more important role than the angle measurement 

for neutrino physics. Other reasons for maintaining as high a magnetic field as possi

ble are trapping of particles to aid in their identification, reducing y-ray ambiguities, 

and the reduction of possible backgrounds produced when the secondary particles pro

duce nuclear showers in the Ne-H region.
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I. CURVATURE 
1

G. Ascoli and P. Slattery2 have emphasized that for strong-interaction physics 

in the 25-foot BNL chamber the high-magnetic field of 40 kG plays a secondary role to 

the angle accuracy in determining missing mass values. In their view not much would 

be lost by reducing the field to 30 kG. For much of the high-energy neutrino physics 

the roles of magnetic field and angles are reversed. Unlike strong interactions, where 

the incident hadron momentum can be known to high precision, neutrino interactions 

lack a measurement of the incident energy. This is one of the most important vari 

bles one must know. For those events that convert all their neutrals, the neutrino 

energy is determined by summing the energy of all the outgoing particle s and sub

tracting the target mass. For high-momentum particles, the error in this sum de

pends directly on the error of the curvature measurement which in turn depends upon 

the magnetic field. Nothing needs to be known about their directions. The angles are, 

however, important in deciding whether the event has converted all its neutrals. It is 

highly desirable to reduce the fraction of events that have neutrals that completely 

escape detection. For this, one wishes a large chamber. In order to reduce this 
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fraction even further, there will be motivation to use high concentrations of neon as the 

surrounding blanket of converting material rather than a 30% neon-Hz mixture (see for 

example report SS-74). The coulomb scattering will be greater, thereby requiring 

even higher field in order to maintain accuracy. 

For the hadronic decay modes of the W, where one would measure its invariant 

mass by measuring all the decay fragments, the arguments of Ascoli and Slattery 

would apply. 

II. TRAPPING 

There are other reasons for high field. Trapping of particles in order that they 

may identify themselves will aid in the ambiguity problem. The higher the field the 

more will be trapped. 

III. REDUCING '{-RAY AMBIGUITIES 

When an electron-positron is formed by an energetic '{, the e + and e track lie 

on top of each other for an appreciable distance. If bremsstrahlung occurs while they 

are on top of each other, the resulting pair from this photon could point back to the 
+

primary vertex and cause confusion. If the e and e tracks can be separated from 

each other by a higher magnetic field this confusing region can be reduced. Ballam has 

made these arguments to support placing a 70-kG field on the 40-in. chamber at SLAC. 

Furthermore, a major problem, when there is more than one Tfo , is sorting out 

which gamma rays are to be paired. The momentum accuracy obtainable is important 

for this. The BNL 1Z.6-BeV K exposure in Ne-H and the CERN x 4 exposure in CF Br
3

have shown this to be feasible. In the latter experiment, which measured 

K~ _ ZTfo 

R 
K~ - Tf+Tf

it was found that a change of momentum accuracy of 50% (made possible by using the 

very time-consuming method of total track length measurement in addition to curvature 

measurement) made an enormous difference in the number of pairings/event and, in 

fact, made the experiment possible. 

If there were a decrease in the field of the Z5 -foot chamber the effects in neon 

could be compensated for by an increase in the radiation length, i. e., a lighter mix. 

This corresponds to an effective reduction in chamber volume. 

IV. USE WITH AN INNER CHAMBER 

There are two important uses for high fields here. First, for primaries up to 

40 or 50 BeV, the angle of bend of secondaries in the field will be larger than the pro

duction angles and the secondaries will be swept out of the forward direction while still 



- 3- SS-106 

in the inner chamber. This is very useful because most of the secondaries will cause 

a nuclear shower in the neon obscuring the region adjacent to themselves. If this 

region is in the main production angle region. many gammas will be obscured. Hence. 

we wish to bend the secondaries as much as possible. 

Second, when gammas are seen in the neon part of the chamber, they may point 

not only to the main vertex but also to several feet of track of each secondary. Hence, 

if a secondary interacts in this region, there will be confusion as to which is the vertex 

at which a gamma points. The stronger the field, the less the track length for which 

the confusion exists. 

It is clear that for both of the above reasons, the useful beam energy with an 

inner chamber is limited (around 50 BeV now) for a typical channel. A decrease in 

field will cause an approximately proportional decrease in the useful upper momentum. 
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