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The Horn Bench Mark

J. Heim, M. Bishai, B. Viren BNL

Horn 1: Length =2.2m Horn 2: Length =1.6m
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Carbon Rod:
L =80cm
R= 6 mm

p=2.2 g/cm’

Proton Beam:
KE =60 GeV

Gx = Oy = 2mm rms

Model:
MARS 14
BROOKHFEVEN

NATIONAL LABORATORY

T Proton Beam/Target Input
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N8 The Neutrino Flux at 1300km

Neutrino Flux at 1300km
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K.T. McDonald, A Neutrino Horn Based on a Solenoidal Lens, MUCOOQOL Tech Note 282

2.5.1 Neutrino Horn: Point-to-Parallel Focus, L = (2n + 1)mcF/eB

A solenoid magnet provides point-to-parallel focusing for particles produced inside the mag-
net, on its axis, with a discrete set of momenta F,, given by

Fy eBL .
F, = ) =0,1,2,.... h Fy= . (503
2n+1 (n ) where 0 me (50)
/P¢=PJ_,0\ I;=eBL/37cc P:=eBl/rc
/T \
{ B
P.=P, magnetic J

\\ lz=// | ax.'sL |

Figure 2: Concept of a neutrino horn based on solenoid focusing. The pion
production target is inside the uniform field region of the solencid. The fo-
cusing effects of the fringe field at the exit of the magnet (at distance L from
the target) act as ideal thin lens of focal length L for a discrete set of particle
momenta, given in eq. (50).
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Neutrinos/200MeV
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Fort = pv <P >is 23.4 MeV

For B, =20T and R,;,, =7.5cm Py ,,.. =225 MeV and <P > is ~ 200
MeV

For B, =1.25T and R,;,, =30cm <P >is~50 MeV

Need to reduce field and increase Bore diameter further,

For B, =0.078T and R,;,, =120cm <P >is ~12.5 MeV
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Neutrinos/GeV/m**2/POT at 1km
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Horn and Solenoid Collection
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