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T2K

Precision measurement on the atmospheric parameters (∆m2
23 ∼ 10%,

sin22θ23 ∼ 1%): disappearence

θ13 measurement (by νe appearence)
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T2K is a precision experiment.
Both for νµ disappearence and for νe appearence, it relies on predicting
a flux and spectrum (νµ or νe ) at SK and comparing to the data.

To predict:

measure near the production (flux and
spectrum of each beam component νµ , νe ,
νµ , νe )

extrapolate (beam simulation)

To control a complicated Far/Near ratio, the solu-
tion is to understand the beam and the detector re-
sponse in detail.
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The beam simulation should not only contain a full description of the
focussing system but also a precise modeling of the pion production in
the T2K conditions

The uncertainty on the hadro production cross sections in the present
Monte Carlo is large (≈ 20% > K2K, but tuning more difficult)

in the off-axis configuration, the F/N ratio is much more sensitive to the
details of the pion and kaon production, in particular the angular
distribution of the outgoing hadrons, compared to an on-axis beam.

The νe contamination of the beam (main background for the
νe appearence and θ13 measurement) comes from Ke3 and π → µ→ e
decay chains.
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The T2K precision anticipated on the neutrino oscillation parameters
requires to know the F/N flux ration to 2% or better.

this translates into a requirement of a precision of 2-3% on the
differential cross-section (momentum and polar angle) for pion and

kaon production in the phase space and conditions of T2K.

there is almost no data available

this means > 10% uncertainty on the flux ratio (7% in K2K, <4% with
HARP)

a dedicated hadroproduction experiment is essential

statistics needed: ≈ 500K π+ and π−, 100K Kaons (to start with)
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The most promising option is the use of the NA49 detector
(acceptance and particle ID)
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(DRAFT) Statement from T2K
International Board of Representatives (IBR)

The T2K collaboration would like to stress the importance of the
measurement of particle production from 30-50 GeV protons on
carbon, as the available data are not of sufficient precision.

We support the NA49/T2K proposal very strongly.

Work on NA49/T2K which leads to successful data-taking and analysis
needed to produce hadron production data for the T2K flux calculation,
would be considered a sufficient contribution to the T2K experiment to
qualify as a T2K collaborator.

Members of NA49 who would thus contribute will be encouraged
to apply to become members of T2K.

By following the same obligations, such as participation to data taking,
common fund contribution, attending collaboration meetings, etc. they
will have the same rights as all T2K members.
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T2K studies
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Conclusions

the need for a dedicated hadro-production experiment to achieve
the precision goals of T2K is recognized

NA49-future is the best frame for this measurement, and the
timing, although short, is appropiate

help is needed, not only from the hardware side but also from the
analysis front (HARP analysis has been far from trivial and
experienced people are encouraged to join!!!)
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