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T2K off-axis neutrino beam

Long baseline oscillation experiment involving a flux of 1/,

L is set to 290 km (distance between Tokai and Kamioka)

E is the free parameter we can tune — 600 MeV gy vy, i
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The 1, beam is produced at ]-PARC and pointed almost e

at SuperK
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A near detector is placed 280 m downstream of the target
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Comparing the rates in both detectors gives us access to the S :
oscillations parameters

Far to Near (F/N) ratio
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because of the acceptance difference, spectrum shape is different
between ND280 and SK => has to be taken into account in the F/N ratio
Spectrum shape depends on hadron production =>

precise knowledge on hadron production is important

more acceptance
—> broad spectrum

SK (point like)

decay angle is almost fixed
- narrow spectrum
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Hadron Production

A 31 GeV/c proton beam hits a 90cm long graphite target

Pulse current (320kA, ~0.5ms)

Hadron production: p+N —7 K~ , 7" K" _

3 electromagnetic horns focus positively charged particles &:—-/
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Proton beam W [
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Electromagnetic H

Piondecay: 7 MR TANE Yy ~ 100% 900mm
Kaon decay: K+ — ut 4+, ~63%

Kt 5ot 4740 ~21%

Kt —wat+at +7 ~5%

Kt om0 +et+u, ~5%

Kt -+ ut +u, ~3%

Precise knowledge of hadron production => precise knowledge of the flux and contamination

The NA6| experiment precisely measures the hadron production for a 31GeV/c proton beam

on a graphite target.



NA61 experiment at CERN

13m Large acceptance
A ) > spectrometer:
y I_) 7 Vertex Magnets MTPC-L ToF-L
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NA61 coverage and PID

Full coverage of T2K phase space
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rediction from the eam simulation - function of momentum and polar angle after
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NA61 long target measurements

At the T2K far detector:
~95% of v, from TT" mesons

Among these TT" mesons:
~60% from the primary interaction

~90% produced in the target coming

Target binning in (p,0,2)
5 longitudinal bins + | for
the downstream face

Fill m? (ToF) vs
dEdx distributions
+ 2D likelihood

minimization
(for Data & MC)
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from primary + secondary interactions .
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Compute re-weighting factors

DATA FLUKA
N s NPOt

X
FLUKA DATA
NFLUKA ” "N

w(p, b, 2) =

NA6 I thin target data: TT" production | | re-weight TT* production from primary
cross sections in p+C at 31 GeV/c interaction in the FLUKA based T2K
beam simulation
re-weight the whole TT* production
NAG6! long target data: , | from the target in the FLUKA based T2K
7 | al TT" exiting the target beam simulation
_______ beam.. b I, NDPATA  NFLUKA
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FLUKA s(stat+syst)
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Compare FLUKA and Data
e.g.40 < 0 < 100 mrad
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