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1) How well are the cross sections known in this energy range (1-5 GeV)

—» 2) What processes are primarily important as v, appearance backgrounds

—» 3) What information mlght we gain in the future to improve our knowledge.
.. A big topic ..
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We are in an energy range where a lot of
things matter...
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All scattering mechanisms are important
DIS  Nuclear effects modify kinematics

Nuclear FSI modify observables
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Single pi states measured much Charged Current Single Pisn Production
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NC Coherent Pion Production Cross Section
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PCAC prediction starting from Adler’s relation
(g*=0). Assumptions about the g dependence, and
the wreatment of the pion-nucleus scattering.
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Other calculations based on VMD treatment. 75 ‘
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‘Depending on the detector,
high-y CC events can also | vdcen
pass cuts.

doidy (10 cm’)

I am not aware of any good

data on the CC y-distribution 0s /
at low energy. S
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Feed-down (from detection inefficiencies
and nuclear absorption) from 2n channels
can also be significant.

Both 1 and 2z have contributions from both

DIS and resonance production.
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At these energies, final state rescattering of the pions in the nucleus leads to significant
changes in the observed multiplicities and pion energies.
From a comparison of D, and Neon
Bubble chamber exposures at atmospheric
neutrino energies,

(Merenyi et al., PRD45 (1992) 743.) Charged pion spectra after 1, interaction.|
Initial State == particles still inside the nucleus
P_(abs) =0.22 + 0.05 Final State == particles outside the nucleus
n - No reinteractions == only the effect of potentials
Pﬂ:(ce?{) =0.10 + 008 1000 MeV on fe 10000 Me¥ on oxy
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From a FLUKA / Peanut simulation =} . -
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http://www.ps.uci.edu/nuint/slides/Sala.pdf
Only 55% escape at 1 GeV on Fe, 75% on Oxygen



Nubl Off-Axis Meeting
April 2003

Future Improvements _ oo

W.A. Mann / H. Gallagher

Our knowledge of cross sections in this low energy range will improve over the next
few years with the analysis of high-statistics experiments:

1. K2K: ~ 8k events in their SciFi detector

2. miniBoone (~ 1 GeV on undoped mineral oil). 50k events already, 5% of goal.

3. NuM! Scattering Experiment (at the EOI stage)
new ~10 ton detector in the MINOS near hall
joint particle / nuclear physics effort
fully-active fine grained detector (entirely scintillator strips?)
proposal to be submitted later this year

4. Electron scattering (in particular Hall B and Hall C data from the Jefferson Lab).
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