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Abstract. Among other goals, the NA61/SHINE (SHINE SPS Heavy lon and Neutrino Experiment) detector at CERN
SPS aims at precision hadro-production measurements taatBese the neutrino beam of the T2K experiment at J-PARC.
These measurements are performed using a 30 GeV proton lredoced at the SPS with a thin carbon target and a full
T2K replica target. Preliminary spectramf andm™ inclusive inelastic cross section were obtained from pikta collected

in 2007 with a 2 cm thick target (4% of the interaction lengthiter a description of the SHINE detector and its particle

identification capabilities, results from three differanilysis are presented.
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PHYSICSMOTIVATION NA61/SHINE set-up for pion and kaon identification as

required for the T2K measurements [3]. The ToF-F de-

In T2K, neutrinos are produced by a high intensity pro-tector consists of 64 scintillator bars, vertically orien-

ton beam of 30 GeV impinging on a carbon target andtated, and read out on both sides with Hamamatsu R1828

producing mesonsr{ andK) from the decay of which  photo-multipliers. The resolution of the ToF-F wall<s

the neutrinos are produced. There exist so far no meat20 ps [3] which provides a & 1K separation at 3

surements of hadron inclusive spectra from p+C at 30GeV/c. It is installed downstream of the MTPC-L and

GeV. Thus the NA61/SHINE experiment will provide a MTPC-R, closing the gap between the ToF-R and ToF-

precise measurement of meson yield production in cart walls. The ToF-F provides full acceptance coverage of

bon at the proton beam energy (30 GeV/c) of interest fotthe T2K phase-space (parent particles generating a neu-

T2K. These measurements will be used for the T2K neutrino which hit the far detector).

trino beam simulation and consequently reduce the sys- As demonstrated in Fig. 2, high purity particle iden-

tematic uncertainties of the neutrino energy distributiontification can be performed by combining thef and

at the needed level for the physics goals of T2K [1]. dE/dx information over the whole momentum range
needed for T2K. Moreover, in the momentum range
1-4 GeV/c, wheredE/dx bands for different particle

THE SHINE DETECTOR AND species overlap, particle identification is in general only
COMBINED PARTICLE possible using théof method. In eachi, 8) bin the
IDENTIFICATION bin-by-bin maximum likelihood method was applied to

fit yields of m" and m~ mesons. The pion yields were
calculated summing all particles withino2around the

The set-up of the NA61/SHINE is shown in Fig. 1. The )
&|tted pion peak.

main components of the NA61 detector were constructe
and used by the NA49 experiment [2]. The tracking
apparatus consists in four large volume Time Projec-
tion Chambers (TPCs). Two of them, the vertex TPCs PRELIMINARY ﬁ’ T CROSS
(VTPC-1 and VTPC-2), are located in the magnetic field SECTIONS

of two super-conducting dipole magnets and, two TPCs _
(MTPC-L and MTCP-R) are positioned downstream of The differential inclusive inelastic cross sect%ﬁ are
the magnets, symmetrically on the left and right of theextracted using three independent analysis:

beam line. The TPCs provide a measurement of charged o 71" andmr spectra identified with dE/dx below 800
particle momentg with a high resolution. For the 2007 MeV/c [5].

run a new forward time of flight detector (ToF-F) was

constructed in order to extend the acceptance of the e 7T spectra from a so called h-minus analysis in

which all negative tracks were selected and yields
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FIGURE 1. The layout of the NA61/SHINE set-up in the 2007 data taking.

mass squared versus dE/dx polar angle bins. Only statistical errors are shown and for
15 these preliminary results systematical uncertainties are
O T % estimated to be 20% or below.
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FIGURE 2. Examples of a bidimentional #dE/dx plot in R R S w7 ]

the momentum range 3-4 GeV/c. 4 islands corresponding to p_ [GeVic]

pions, electrons, kaons and protons are clearly definedgi hi me

purity samples of pions can be extracted with this method.
FIGURE 3. Corrections applied to the" spectra in the 180-
240 mrad angular bin for thef+dE /dx analysis.

were extracted from a global Monte Carlo factor [4].

e " and  yields identified with the combined
tof+dE/dx method [6]. CONCLUSION

All pion yields were corrected with the help of the . o ) )
NA61 Geant3 based Monte-Carlo. The following effects Preliminary resylts of pion inclusive cross-section from
have been accounted for: geometrical acceptance of tHyoton carbon interactions at 30 GeV are now available
detector; efficiency of the reconstruction chain; decaystnd used for the T2K flux prediction. Final results with
and secondary interactions; ToF detection efficiency; pifeéduced systematics will soon be published. Another
ons coming from Lambda and KOs decays (called feedgnuch larger set of_data has been collected at th_e end
down correction). The corrections applied to the spectr®f 2009, after a major readout upgrade, an extension of
for one angular bin in theof +dE /dx analysis are shown the ToF-F and a new trigger system. The calibration of
in Fig. 3 as an example. In addition to several track qualthis data is currently being finalized. With this larger set
ity cuts, maximum acceptance regions were selected bgf Statistics the goal, amongst others, is to produce kaon
applying a cut on the azimuthal angle, thereby assuring"0Ss-sections results_ wh_lch is crucial fo_r T2K to predict
tracks have a large number of measured points, and &€ intrinsicve contamination of the neutrino beam. Such
very high reconstruction efficiency. The results from all esults would greatly improve the T2K sensitivity in its
three analysis are presented in Fig. 4 and Fig. 5 in fougearch for the last unknown neutrino mixing an@ie.



FIGURE 4. Double differential inclusive inelastic cross section for from collisions of 30 GeV protons on the thin carbon
target. Results are shown in 4 bins of polar angjleetween 0 and 240 mrad with statistical errors only. Thelteétom ToF +

5
S u
8 o #
g ¢ ¢*~¢**+¢+# *
o e #: X} #*&*#
¢ ¢w
‘¢¢
6 [0,60] mrad <«
® dE/dx
e ® dE/dx+ToF
- A R
p (GeVic)
g r 6[120,180] mrad
8 o ¢ : o dE/dx
3 i ¢+++ e dE/dx+ToF
ga 15F ¢ +++
as o \
10F® ¢¢¢ N
X *
5] “.
u %0,
b %,
0 12 3 4 5 8 7
p (GeV/c)

T results

§ E 6 [60,120] mrad
3 b o dE/dx
E s ¢ .: e dE/dx+ToF
o‘/& 15 + b “~
9 r
s E A
- ’
10 - L]
e ‘."-.....
°fe oyt
e *oscese’.
N A T
p (GeV/c)
o F
S 25| + 6[180,240] mrad
3 Eo¢ o dE/dx
5 fF e ® dE/dx+ToF
E F
S8 sp o + 4
e ﬂ*
Fo o
s ‘e ’ﬁ
b gLy
oF . . . Setete. ..
0 1 2 3 4 5 6
p (GeV/c)

dE/dx in blue are compare with the “dE/dx only” analysis inlpi

T results

do

dp (mb/ GeVic)
>
T

.
e R
T e ey
b
RUFEY
6(0,60] mrad i, ) )
® dEldx g Y
® hminus

dE/dx+ToF

4 5 6 7 8 9 1

p (GeV/c)
g 6[120,180] mrad
> ®  dE/dx
5] 20| ! " ® hminus
= E ‘9%, dE/dx+ToF
E E ) ol
15
g PP & e
E )
10 : %,
u %...
[e 0 .
SsE ;
I8 oo,
o3 “Cetge,
0 L ) L L L e DO e
1 2 3 4 5 6 7 8
p (GeV/c)

> 20
L E 6[60,120] mrad
%) 18 ® dE/dx
(6] 16 ol ® hminus
=) 47 ) dE/dx+ToF
£ NG
£ o
ol o
oo -
e
.
.
]
)
P
%0
R
T T T T P oo
2 3 4 5 6 7 8 9 1
p (GeV/c)
§’ . 6 [180,240) mrad
© < ®  dE/dx
(Y] % ® hminus
3 [ dE/dx+ToF
3 T
s b4
Y,
¢
29
e
e .
o8 )
L L L \V(v\"’m'v\h
1 2 3 4 5 6
p (GeV/c)

FIGURE 5. Double differential inclusive inelastic cross section for. Results from 3 analysis are shown with statistical errors

only.
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