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In the experiments which use a wide band neutrino beam from
a very high energy primary proton beam (Eogso GeV) the events pro-
duced by the highest energy neutrinos (E;, > 0.2xE O) cannot be easily
separated from the large number of events coming from the lower ener.
gy neutrinos. This is true especially when the kinematics of the event
cannot be completely determined because the final state containg neu-
trinos (as in neutral current mediated events). or because some final
particle cannot be recognized ahd measured (as is often the case in
hadron deep inelastic neutrino scattering).

One way to circumvent this difficulty is to use a narrow. band
neutrino beam, i.e. a neutrino beam coming from a parent had\rn‘n“beam
selected in charge and momentum band. It is customary to make use
of one or more bending magnets to select the momentum band of the
parent hadron beam and some quadrupoles for its focalization(l’ 2).
However this method results<in a very low intensity neutrino beam even
for high energy neutrinos, so that the greater cleanliness of the expe-
riments is paid for by a loss in statistical significance. This is true
also for other devices especially proposed( f)qr producing narrow band

3

beams, such as elliptical magnetic lenses or specially shaped ma-

gneti¢ horns(4) .



The way out of this d1ft‘1cu1ty 1:3 to- remove fﬂhe low energy ha
drons (Eh»-O 2xE,) from the parent beam tramsml’ctmg and accurately
focusing all the higher energy hadrong (hlgh band beam)

We propose a simple device Whlch makies ‘use of the observa~
tion that a shaped magnetic horn of the type proposed in (4) when used
for focusing a narrow band beam of momerttum P, , strongly defocuses
hadrons with- Ph"*‘i Ph’ while »partlally_i‘oc,us:\;ng/ -all hadrons with Py > Ph'
This is because the quasi-parabolic prfofil(,’ »r\f 't‘he ‘horn constra‘int the
hadrons of high momenta to remain for a longer time in the magnetic

horn. The profile of the horn can be deﬁ"‘gned to-focus different momenta

P,h’ for different emission angles of the ‘hadrons: from the target. A
circular slit at a sufficient distance fromfthe target is then employed
to select the desidered hadrons (see asis‘c»:‘hematieof the layout in Fig.1).
When a magnetic horn is :usedaa\ceording to the design shown
in Fig. 2, the exit angle of the hadron ‘depends on its -emission angle
as reported in Fig. 3. The different curves cor respond -to different
momenta of the hadron produced ina pomt target placed 4 m  before
the horn. An important feature of ,the;‘system is that a +0.5m displa
cemnt of the point target along the .:b.eam.'fhas*a,‘.«sma-ll effect only on
the exit angle of the lower momentum ha;ﬁcirons (Ph.(mo GeV/c). There
fore a medium density material- ‘can’be“ useci ‘as é.'targeit The transmission
efficiency of the system for a po.s1t1ve sngn hadron ‘beam produced by
protons( %) with E =400 GeV is .reported;_;;n Fig. 4 for some different dia
meters of a circular slit located 30»m~_abeyeri:(’i:‘*t‘he 't«érget.
The corresponding radia‘ldistribmibne‘ of the ‘hadrons at 400m
from the target are reported invF:ig.xf5l; Achmceof w4 em for the dia-
meter of the slit avoids losses in'""‘th,e hlghenergy ‘hadrons band, while

saving a good hadron focalization. Adopting this value for the diameter

(%) - The pion and Kaon production spectra obeV the thermodinamical

model; a Be target was assumed



of the collimator, the energy spectrum of the neutrinos coming from a
parent positive high-band hadron beam is shown in Fig. 6, where the
spectrum of the neutrinos over a 1 mz‘ detector located 830 m from the
target (400 m of decay tunnel plus 430 m of shielding K)) is. compared
with the corresponding ideally focused spectrum. The attenuation of the
neutrino flux with respect to the ideal one is reported in Table I for

several different energy bands.

TABLE 1
AE, (GeV/c) 0-50 | 50-100 | 100-150 | 150-200 |> 200
high-band » flux _
ideally focused y flux| 12| -99 .37 .93 1

The average attenuation of the produced events iga 0. 35, enough to
reduce substantially the analysis problems both for Bubble chamber
experiments and for counter experiments. In addition the flux of low-
~energy neutrinos is sufficient to produce a useful rate of events.

A noteworthy feature of the previously diseussed high-band
beam is the good collimation of the hadron beam with a very tenuous
halo: with the device of Fig" 1, the maximum radius of the hadron
beam ranges from 2 to~40 cm along a 400 m decay tunnel (see again
Fig. 5). This permits the muons coming from Kaon decays and asso-
ciated with the most energetic neutrinos to emerge from the parent
hadron beam, while all the other decay muons remain confined in it.
This leaves open the possibility to use these muons to tag the high

(5)

energy neutrino spectrum

(%) - This are the lenghts proposed for the West Hall V-beam for a pro
ton energy E = 400 GeV.
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m? per interacting proton
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FI1G. 5 - Radial distributions of the hadrons at 400 m from

the target for some different diameters of the circular

slit.
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FIG. 6 - Neutrino ﬂ;uX‘»(m"z’iG‘eV"l) per 1013' interacting pro

2 cifc:ula.r detector located 830 m

tons averaged over a 1 m
from the ‘target. The full line is relative to an ideally fo-

cused beam, the broken one to the high band beam.
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