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A Monte Carlo program was used to calculate Vo and Ge fluxes for

the single horn system.

The sources of ve.and v_ are:

e
K" > ﬂ°e+ve (BR = 4.8%)
-+
K‘L’ > e v, (19.5%)
+ -
K‘L’ > e v, (19.5%)
K™ > ﬂ°e‘6e (4.8%)

and all the other processes were not included in the calculations.

program was also used to

I+

i
K

+

The same
calculate vu and Gu fluxes from the m and K decays,

} + n d -
> V.o an Vo,
LY et

The single horn system was simplified in the calculations to give

focussing and absorption

properties as given in Table I.

Table I. Parameters of the single horn system used in the Monte Carlo
calculations.
Particle
APT Path Lengths
Production Angle in the A% Inner Conductor
(mrad) (GeV/c) (cm) -
0 to 1.3 0 0
1.3 t0o 1.8 0 53.6
I(kA)
1.8 to 10.0 0.3 x 120 6.6

Particles with production angles greater than 10 mrad were not included in

the calculations.

corresponds to the narrow inner conductor region.

The production angular range from 1.3 mrad to 1.8 mrad

The single horn was

designed to give a transverse momentum deflection of 0.3 GeV/c for a charged

particle at the horn excitation current of 140 KA.
Absorption Tengths of aluminum for o,

are not deflected.

Neutral particles, KE,
k¥, K, and
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KE were assumed to be 62, 59, 80, 70, and 75 cm, respectively. Table II

summarizes attenuation factors used in the calculations.

Table II. Attenuation Factors

ﬁ?ﬁgl’“ n n Kt K- K°
(mrad)
0-1.3 1 1 1 1 1
1.3 -1.8 0.42 0.40 0.51 0.47 0.49
1.8 - 10.0 0.90 0.89 0.92 0.91 0.92

Figures 1 and 2 show computed (63 and (Gg fluxes for each individual
decay process at the 15 ft. Bubble Chamber. The incident proton energy was
400 GeV for the horn current of +140 kA. The detector radius was 1.35 m. No
antineutrino plug was used. Stefanski-White's parametrization2 was used for
charged pion and kaon production. The KE production cross section was assumed
to be the average K" and K cross sections. The present results agree reasonably
well with NUADA3 outputs except at higher energies where the present results
are slightly small. It should be noted that the NUADA program calculates the
neutrino flux by ray tracing at the bin center in momentum and production angle.
It is not a Monte Carlo program. Therefore, the NUADA results depend somewhat
on the bin size used in calculations, particularly in the forward direction
where the horn has the narrow inner conductor. Figure 3 shows summed (6& and

(

=)
Ve fluxes.

Figures 4, 5, and 6 show (6) at the 15' Bubble Chamber for the horn current
of -140 kA, the incident proton energy of 400 GeV. No antineutrino plug was used.

Figures 7, 8, and 9 show (53 and (Gg fluxes at the 15' Bubble Chamber for the

horn current of +80 kA, the incident proton energy of 350 GeV. No antineutrino
plug was used. Figures 10, 11, and 12 show (63 and (Gé fluxes at the 15' Bubble
Chamber for the horn current of -80 kA, the incident proton energy of 350 GeV.

The antineutrino plug which covers the production angular cone of 1.8 mrad in the
forward direction was used. It was assumed that all the particles produced within
this angular cone of 1.8 mrad were totally absorbed. Since the present model

does not allow particles to decay before being defocussed by the horn or before
reaching the antineutrino plug absorber, wrong sign background fluxes were
underestimated in the present calculations.
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Figures 13, 14, and 15 show (63 and (Gg fluxes at Wonder Building for the

horn current of +80 kA, the incident proton energy of 350 GeV. No antineutrino
plug was used.
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