ETH

Eidgenossische Technische Hochschule Zurich
Swiss Federal Institute of Technology Zurich

Davide Sgalaberna (ETH Zurich) for the NA61/SHINE collaboration

The NA61/SHINE experiment
NAG61/SHINE is a fixed target experiment at CERN SPS

Hadron production measurements of pC@31 GeV/c

The T2K neutrino beam

T2K is a long baseline neutrino experiment that aims to precisely measure the
PMNS matrix element and to look for first hints of CP violation

Pilot run in 2007
to test the method

Super-Kamiokande - J-PARC - Thin target (4% A)) for primary interactions New results with the high
t .
car Detectel 280m - T2K replica long target (1.9 A)) for secondary  ciotistic data-set taken with
1000 m " X
. Interactions 3m :
Neutrino Beam - 5 - the thin target 2009 run
295 km MTPC-L
it o3 BPDs (Beam position detectors)
Neutrino beam with peak energy of ~650 MeV is created by a 31 GeV/c = e 5 TPCs o(p)/p2 ~104
proton beam impinging on the 90 cm long T2K graphite target ) e B ToF-f *3 Time of Flight (ToF)
Target TPQ l
The neutrino flux is measured in a detector far from the source (SK) and | | """""" - Particle Identification:
compared with a prediction based on the neutrino flux unmodified by oscillations W—\ * Time of Flight (3 walls) +
dE/dx in TPCs
vy flux @ far detector (MC) Ve flux @ Far detector (MC) X 3 %D { 2w } | - ToF resolution: < 120 ps:
= e - 3 s [T T e N N R I D T 7 MTPC-R _ A°
10 oSk x| 3 v sk e o 1N o(dE/dx) / (dE/dx) ~ 4%
= 3 — Pion Parents ) ;.:Q —— Pion Parents ; - xwzg
E 10 Y Kaon Parents 3: ; =+~ Kaon Parents 3 400§ E 5
§ 2 7 H++ Muon Parents - § 1 Muon Parents . o4l 2009 Coverage ;% 045" 2009 Coverage é 04,_ 2009 Coverage 1003’
”% ; ! % N% 2007 Coverage i 2007 Coverage 500 2007 Coverage
E oA - g = [ 1 5 T - &
E} s ; z Pl - K+ 200 . — n o m+ 5
L " iy e 0.2 : C o2l
g e 2 - : | i
oi’l 52‘2 : 4 | 16 = ‘1‘0 10 | - T
E, (GeV) E, (GeV) 0 Jo N i . QiL——= i OZO_H o
. . . 0 -
Beam composed by v, with a ve contamination of about 1% p. [GeVic] ’ o P, [GeViel

The T2K neutrino parent phase space is fully covered
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Large flux systematic uncertainties due to the
poor knowledge on the hadronization models

Measurements of pC interactions at 31 GeV/c with NA61/SHINE experiment

Hadron production cross section measurements
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