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The K2K experiment, using a fine-grained detector in a neutrino beam
of energy < E > ~ 1.3 GeV has observed two-track events that can be in-
terpreted as a coherent reaction v + N — u~ + N + 7t (N = C'?) or an
incoherent process v, + (p,n) — u~ + 7" + (p,n), the final nucleon being
unobserved. The data show a significant deficit of forward-going muons in
the interval Q? < 0.1GeV?, where a sizeable coherent signal is expected. We
provide an explanantion of this effect, using a PCAC formula that includes
the effect of the non-vanishing muon mass. The deficit is caused by a de-
structive interference of the axial vector and pseudoscalar (pion-exchange)
amplitudes. No such effect occurs in the neutral current channels such as

v+ N - +10+ N

The K2K experiment has studied interactions of a low energy neutrino beam
(< E > ~1.3GeV) in a fine-grained detector, designed as the “near detector” of a
long-base-line neutrino oscillation experiment (1, 2, 3]. Evidence has been found for
two-track events, which can be interpreted as either v,,+MN — p~ 4N +nT (coherent
7T production on a nuclear target) or incoherent 7% production v, + (p,n) —
p~ + 7" + (p,n), where the final nucleon is unobserved. The data have been
compared with simulations based on a model for coherent 7° production [4], and a
model for incoherent single pion production via nuclear resonances [5]. It is stated
that in comparison with the simulations, the two-track data show “a significant
deficit of forward-going muons” in the kinematic interval Q2 < 0.1GeV?, in which
a sizeable coherent contribution is expected. In this Letter, we suggest a possible
explanation of this effect.

As is well-known, neutrino scattering in the forward-scattering configuration is
described by Adlers PCAC theorem [6]. For any inelastic charged current reaction
v,+N — u~+F, where F' denotes an inelastic channel, the cross section, neglecting
the miion mace i<
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Question to Mini Boone:

Are the “Muon Deficit” and the
“Electron Surplus” two sides of the

same coin?
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CC coherent pion results
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L essons:

e Lepton masses are important
e Signs are important

e Physics of forward muon deficit is the physics
of the negative sign between spin-zero (pion)
and spin-one exchange

e Could be an interesting trail fo follow with the
new generation of low energy neutrino beams
and detectors

e PCAC-Screening affects Y.+ I-— /-‘-4 F,
butnot e+ I =€+ F (F¥I)

Thus V, cross sections are larger in forward
direction:
0 (Ve; a‘l y) _ 1
r;aty) © C@NY)

Muon deficit £ Electron Surplus




