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Acceleration chain » H2 beam-line » Detector

beams of secondary protons, kaons and pions
as well as Ar, Xe and Pb nuclei and their fragments

(e.g. 'Be) at 13A — 150A(400) GeV/c
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NA61/SHINE detector

-

run: 9700
event: 6130

(p+p interaction at 40 GeV/c measured in the NA61/SHINE detector)
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A large acceptance
hadron spectrometer

Beam particles measured

in set of counters and
MWPC detectors

Charged tracks measured
in set of 5 TPCs —
measurement of g, p and
identification via dE /dx

3 ToF walls: identification
via time of flight
measurement

Projectile Spectator
Detector counts the
non-interacting nucleons
of the beam particle
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high statistics with new vertex detector

Pb+Pb

Xe+lLa

Pb+Pb

Ar+Sc

Be+Be

system size

p+Pb

P+P

A

.
_ I 2017
detailed scan with existing detector
B B . B B B 201516
H B E B B 2015
B B B B B 201112113
" BN B . 2012/14/15
E N NN - 20091011
13 20 30 40 75 130

beam momentum [A GeV/c]

RECORDED
KRpPROVED)
CONS\PDERED



INELASTIC CROSS SECTION FOR 7R + 330

31000E
£ 900F
2 800F
6 _ F
600
500 -
4002— 1: Nﬁim *Iﬂ***’”‘** x "N '
300;_ *J‘J o ?BE+HBE; SPS (NA61/SHINE)
200E- 7, 'Be+’Be, BEVALAC
100%_ * GLISSANDO
= ct°" (p+p) (x10), PDG
0_ | | |||I|]I | | lllllll 1 1 llll]ll 1 /] ]]]l]![ 1
10 1 10 107 3

10
p [AGeV/c]

O~ o (BetBe ) — WEAKLY DEPENDENT ON P
' — REPRODVCED BY GLALRER MONEL



Centrality selection in Be+Be collisions with Projectile Spectator Detector

@ PSD is located on the beam axis and measures the forward energy Efr related to
the non-interacting nucleons of the beam nucleus

@ Cuts on Er allows to select different centrality classes

0.004— E 0.5~
ul Be+Be . 5 Be+Be
% 150A GeVic Y - ~ 150A GeVic
© Interaction Trigger % 0.4 Interaction Trigger
0.003 . .
[ ]
i 0.3
L
0.002
L . |
. 0.2
s L]
0.001 = )
N . 0.1
L
-. -
i-.. | L .."H |

200 400 600 800

1000

1200

Eg [GeV]

%

, | 1 [
200 400 600 800 1000 12

00

Eg [GeV]



—

T SPECTRA IN ptp AND  Re+Be coLLisioNS

i

g 145 20Gevic [B1a 2 14- 31 GeVic §81.4 S 14 40 GeVic 1.4 +
ﬁ.- 120 p+p—oT+X - El_ 1.2 p+p—m+X I1-2 E'_ 1.2E p+p—+X I“.2 Bﬂ- Be_,
o - a :
‘ Centrality Class
s s _ 0-5% ; 5-10% 10-15% 15-25%
0.6 0.6 U -:;‘:i : o 14
0.4 0.4 % §1
0.2 D o
.. <
3 4 o
y <
E 1.4 80 GeV/c (81.4 ;E- -
8 12 sathy P 8 = <
a2~ = a c :}
1 v ‘o
0.8 g O
' <C
0.6 = m
0.4 =
0
0.2
’ a
40 ,?:-""
b L
O
UNLQUE PRECISE <
MEASUREMENTS OF =L

9-NIMENSIONAL SPECTRA




p. [GeVic]

—
.=

-
g

0.8
0.6
0.4
0.2

T SPECTAA N pip i EPOS {(Uﬁﬂ NATA )

éilll[lllll_l'l'lrrl'l

20 GeV/c
EPOS/data

80 GeV/c
EPOS/data

31 GeV/c
EPOS/data

0.6
B 18]
0.4
0.2
- \ , [N |
% 1 2 3

1.8
1.6

1.4

1.2

0.8

p. [GeVic]

40 GeVl/c
EPOS/data

158 GeVlc
EPOS/data

. 0.4
E 0.2
N .
3 0 :
—1
0.8
0.4 0.6
0.4
0.2
j s B
] , N 0
% 1 3 4




T SPECTRA (N p+p ! COLLISION ENERGY DEPENPENCE

. R S » 158 GeVic 512 %% = 158 Gevic
L 1T » 80 GeV/c 0.7F + 80 GeVic
E o, e oaf * 00
: £ 1 .\\\K‘_ v 20 GeV/c 0.5F
%‘ -._‘ ..-" n al
"l-EI- 3 : --""'*--g 8r
10 . 2= [ ® p+p(SPS-NAB1/SHINE)
102 G 7_ p+p (world) "+ 31GeVic
6 2 Au+Au (AGS) * v 20 GeVic
-3 1 I L ' L i 1 o i i 1 | i | L
107 0.5 sf = Pb+Pb (SPS) g Q" 2 0 2 ;
B 45 * Au+Au (RHIC) '
: CoMPARISON
3__
: ptp Vs Pb+ Pb
2:— q”
oS«
- @ &
B L 1 lll J. [ 1 L 1 ]. 1 L 1 1 I L 1 1 1 ]. 1 1 1 1
% 1 2 3 4 5

F [GeV']

NA61/SHINE, Eur. Phys. J. C (2014) 74:2794



¢Ni(m_dm dy)

COMPARISON PtP Vs PL«Pb: w- SPECTRA

NA49: Pb+Pb at 158A GeV/c

NAG1: p+p at 158 GeV/c
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* Oscillations: rotation of states during propagation
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