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The main part of this contribution is devoted to looking at the NA61/
SHINE experiment through the prism of the needs of neutrino
oscillation experiments. An overview is shown of the results on hadron
production measurements from p+C interactions at 31 GeV/c registered

during 2007. In addition, the new preliminary results from 2009 data
are presented.
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Main aims of T2K:

o Search for and measurement of the v, — v, appearance

» improved sensitivity to the so far unknown mixing angle 6,5
o Refinement of v, disappearance measurements
» improved determination of 6,; and Am?2,,
ND E xtrapolation SK(expected
D, P SR SRS

Comparison
T I -> v oscillation

parameters

SK SK
measurement —— Nv rEv

Both analysis rely on the v spectra measured at SK and the predicted spectra at SK:

¢NDob|. E NSK“‘P‘
X REN(EY) = 21\ 0%,
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v, (left) and v. (right) energy spectrum at T2K
far detector. JNUBEAM simulations.
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Simplified schema of model selection for
hadron-nucleus inelastic interaction
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Thin target | T2K Replica _|Status

2007 6.3 * 10° 2.3 *10° Published

2009 4.4 * 106 2.4 * 106 Being analyzed

2010 10 * 106 Under
Calibration

—

5/29/14 11



it JHN Lin.

Negative particles

(2101 1]4 I

1.2

= 2.8 =
s 26
w245
8 22-
> 25
2 18-
g 165
1.4

0.8

5/29/14

|l I._ _|I "
0.5

s
log(p /(1 GeVl/c))

| Negative particles p-[5 6] GeVic |

— —

0806 '
(Ge&;;é“;z 09295 09 1 11 ”51 3er'g‘y1 055 (”II;)O

example




-

(2101 1]4 I

- L

Positive particles Negative particles

v
3l
|

dE/dx [mip]

N

o
o

p [GeV/c] ' p [GeV/cl

5/29/14 13



o TR o / [N

Loy L
= C
- C
S
T C
s 50
.
C w0
o
b 30
o -
Q5 e
- 10
i,
dE.dx IMIF]
o
particle momentum (p) and track length (1) are precisely measured in the TPCs =8
tracks are then extrapolated to the ToF and associated to a scintillator which
gives a value for t. =
15
10
s
|
73 2 °

dE i TMIFT

—

5/29/14 14




- L

(2101 1]4 I

| Data-K°%s

exponential
+
faussians

Everts /(0009)
8 8 & 8 8 3

| Data-/\

3rd order Chebyshev
+
2 gaussians

Events /(0003)

o) z ) ' T T T T . T T oy T T T T T ] i
3 No Selections : KOs Selection 50 o0 N\ Selection
:[: 2-0.3— Z‘[‘-0.3—
40
02 30 02
L " L
0.1~ 0.1—
10 K
Ql -05 0 05 1 0 O—l ‘ —0|.5 ’ (‘] I 0.‘5 I 1 0 O—l ‘ —0|.5 ‘ 0 I 05 I 1
a=(p; -pAp; +p) a=(p; -p/p; +p) a=(p; -p/Ap; +p)

5/29/14 15




EISIOINl [2{0l1{4]

0<6<10mrad T +HH.H+H+|.{|+ 10 <6 < 20 mrad
_"_##f* ++++
+
. +
+
it L E
+ ++
——t e,
20 < 6 < 40 mrad T 40 < 8 < 60 mrad
, —«f #N*
\"'0-...,_ ¥ M
' N ' . “'P'On-m: M " } N |*.-.""gp_._ I "
60<6<100mrad | 100 <6 <140 mrad |
j kN i
“ T
I x\"_ L L 1 L L 1 "
5 10 20 20
p [GeVic] p [GeVic
140 < 6 < 180 mrad '—1"5 180 <6 <240 mrad |
ity T ]
¥ I * ]
## L % |
™ + = ]
e R . N
240 < 6 < 300 mrad T 300 < 6 < 360 mrad ]
15.—:#1 T —Data - 2009 7
= t&i J I 8 ——Data - 2007 —
L - + 4
\ osp "‘-o.*‘p _: ++’
[ e T .

5/29/14 T evia 0 v



N A BOORE e

L

-y
&,
-~

100 < 6 < 140 mrad

5 10 15 P [&Vlc] 5 10 15 b [&V/c]

140 < 6 < 180 mrad N 180 < 6 < 240 mrad
- —— Data - 2009

—»- Data - 2007

300 < 8 < 360 mrad
— FTF_BIC - G410
----FTF_BIC - G496
------- FTF_BIC - G495

P [&eV/c]

5/29/14 17



it JHN Lin.

(2101 1]4 I

0 <8 <20 mrad

4

ooel 100 < 6 < 140 mrad

5 10 is

20 5 10 15 20
p [GeVic] p [GeVic]
——ooe 180 <8<240mrad [ -|— 240 < 8 < 300 mrad
= K . - . .
"E 2 4 2
"'|° e 300 < © < 360 mrad p [GeVic]
——Data - 2009

——FTF_BIC - G410
---FTF_BIC - G496
-...FTF_BIC - G495

P [éev.lc]

—

5/29/14

— 01 0 <0 <20mrad

20 <8 <40 mrad

"'Io 15 40 <8< 60 mrad

60 <8 < 100 mrad

100 <8< 140 mrad

140 <0 < 180 mrad

p[GeVic]

i5 )
p [GeVie]

180 < 8 < 240 mrad

18




(2101 1]4 I

| siima JHN L.

20 <8 < o0 mrad 00 < 8 < 100 mrad

e

1 de
Ve

140 < 6 < 180 murad

180 < @ < 240 mrad —~— K% 09 - ztat.

® P [deovle]
—— 09 - stat.

~—— FIF_BIC - G410
----FIF_BIC - G496
- FTF_BIC - G495

|
|
“—gl,ﬁ]

(dpdd

300 <! <420 mrad

A
10
p [GeVie]

5/29/14 19



e A

(2101 1]4 I

q-_g_g 0 <8 < 10 mrad - I:O#M‘H'
£ | —

140 < & < 180 mrad 180 < 8 < 240 mrad

Ol i 240 < & < 300 mrad - 300 < @ < 360 mrad
- — FTF_BIC - G410
- FTF_BIC - G496
-+ FTF_BIC - G495

p loevial - S e

5/29/14 20



N A BOORE e

+
(Phys.Rev. D87, 012001, 2013) I Used n*, K* measurements from 2007 run of NA61 I
[SK v, Flux| SK v, Flux|
— 0.3/ . ——— T —— 5 03— T I R - S R e
g B s Tortal 1 =] - — Total -
l‘.i.: : ----- Hadronic Interactions : E‘g : ------ Ip<i°" P;:):‘;m‘i?n :
5 = Proton Beam. Alignment and Off-axis Angle - § - R S:coonudm}' ‘;::l:on Production —
= 02  — — Horn Current & Field — o 02— —————es Production Cross Secrion -
E - B = r —
4] 0.1 -
: . TTmmmmer e Tt .:
N S = el S A B b ——— e ]
10 10 10" 1
E. (GeV) E, (GeV)
. 03 — S s 037 ————— — e
g B — Total 1 = B T«_‘nal '
[45] = A . e - meme—- Pion Production
= L. = Hadronic Interaktions E - - Kaon Production
5 - ~ Proton Beam. Aflignment and Off-axiz Angle k= 02 ; —— — Secondary Nucleon Production
= 0.2 — — Hom Cument &'Ficld § =L ==+ Produetion Cross Section
g - N -
0.1~ i ‘r—_ §
]l = E T ]
i o | el J'__:-_:":‘ —| : - L

5/29/14 21



Y MEISIOIN] 12001114

- () LK fio) 1 r i'/ c] 12)IC|2 2lCC20Lerle2 rfl=ldror) S02curorrliaar =Jy'erls ( fﬁlr’ ‘ ,;’»)’,
which precisely measures the particle production needed for T2K experiment
and cosmic ray experiments
® Thin target: for the determination of inclusive cross sections

e T2K replica target: for the study of secondary interactions in the T2K target

New NA61 results based on data 2009.

Precision improved by a factor 2-3 as compared to the pilot data 2007
(used so far by T2K)

NA61 will study properties of the transition between hadron

gas and quark-gluon plasma in order to establish fundamental
features of strongly interacting matter



