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NAG61/SHINE ; « Multipurpose fixed-target spectrometer

with unique capabilitites

at CERN SPS
< = > « Coverage of the
MTPC-L entire projectile
e c.m.s. hemisphere
Vertex magnet Vertex magnet
F-ToF
Beam counters GAP I IGRC MPSD
and BPDs VD TPC - FPSD
ﬂ;/l‘m{j. |.._ O -
Target S3 s4 FTPC-2/3
 Particle identification
e Strangeness in L (TPC+ToF)
quark matter: ©
K, K-, K2, K*, * Heavy quarks: » Correlations,
A, D° and D° fluctuations, HBT,

intermittency...
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NA61/SHINE — Research program Vs =5-17/27 GeV
'y
Strong interactions - 20222025 gl ) =
p+Ti
* study the onset of deconfinement 5 ovre M u " e ]
* search for the critical point SxﬂLa e e g S
* measurement of open charm QAasscim m m omomom ool
_ _ _ SBesBeM M M N M H g =-
Neutrino and cosmic-ray physics © b BRI Eess ]
p+C(T2K) B
* measurements for neutrino programs L . . _ -
13 20 30 40 75 150 13A 31 60 120 158 350

(J-PARC, Fermilab)
* measurements for cosmic-ray physics beam momentum (A GeVic)
(Pierre-Auger, KASCADE, satellite experiments)

beam momentum (GeV/c)
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Probing the onset of
deconfinement
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System size dependence of K*/xt* ratio

(K) ")
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Other NA61/SHINE data: EPJC 77 (2017) 671
EPJC 81 (2021) 73, EPJC 84 (2024) 416

Xetla, preliminary: Vs = 7.6-11.9 GeV (0-10%), 16.8 GeV (0-20%)

K*In* (y = 0)
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See Poster by Oleksandra Panova
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Ratio of charged-over-neutral kaons as a function of x_(lab) = p/p, .
NA61/SHINE, PRD 107 (2023) 062004
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x| K+ 4+ K- n-+C at 158 GeVic | | a~+C at 350 GeVic
. 2K .
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L _ - EPOS1.99
ogl — Sibyi23c 1t ]
"~ —QGSJetll-04 1t Uncertainties — statistical 1
L EPOS'LHIC | | Systematic — 5-10% |
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107 10™ 1072 107
p/pbeam p/pbeam

e R =1.2-1.3; e challenging for models; e cannot be understood from quark counting

Stepaniak, Pszczel,
EPJC 83 (2023) 10, 928
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NAG61/SHINE, arXiv:2312.06572 .
> 4r
2 K NA61/SHINE
T 350 i 0 Ar+Sc, 0-10%, \sy=11.9 GeV .
31—
251
2F-
1.53—
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Uncertainties:

(unexpected violation of flavour g———
total (stat, syst)

symmetry between u and d quarks)

Ar, Sc nuclei are nearly isospin-
symmetric
(valence u = d within 6%)

We expect:
K-(us)=K°(ds) ued
K-(us)=K°(ds) ued
l
L l— w | neglecting
K+K ~ K°+K°= K¢ | CP
2 2 | violation

Data - excess of charged over
neutral kaons:
K*+K-~
5 > K¢

Indication of violation of isospin
symmetry

Andrzej Rybicki for NA61/SHINE



NA61/SH|NE, arXiv:2312.06572 - see references for numerical values used to

1.8

1.6

1.4

1.2

0.8

calculate R, as a function of Vs

~ @® NAG61/SHINE; Ar+Sc; centrality 0-10%; dn/dy at y=0
— FOPI; Al+Al; centrality 0-9%; mean multiplicities
I~ | total uncertainty HADES; Ar+KClI; centrality 0-35%; mean multiplicities
I~ . ) HADES; Au+Au; centrality 0-10%; mean multiplicities
~ statistical uncertainty AGS; Si+Si; centrality 0-7%; mean multiplicities
— STAR BES; Au+Au; centrality 0-5%; dn/dy at y=0
B KT+ K™ NA49; Pb+Pb; centrality 0-5%; mean multiplicities
: RK —_— o CERES; Pb+Au; centrality 0-7%; mean multiplicities
| 2 KO NA35; S+S/S+Ag(shifted); mean multiplicities
S STAR; Au+Au; centrality 0-5%; dn/dy at y=0
B STAR; Au+Au; centrality 0-6%; dn/dy at y=0
B ALICE; Pb+Pb; centrality 0-5%; dn/dy at y=0
— r#
B | e ‘ I
1 1 IIIIII| 1 1 IIIIII| | | IIIIII| | | L1 1 111
1 10 102 10° 10°*

Vsny (GeV)

Unexpected excess of
charged over neutral kaon
production in A+A collisions

Up to now, not understood by
known effects

See talk by Francesco
Giacosa (TH) Tomorrow
8:50 AM

See talk by Tanja Susa (EXP)

Wednesday
12:00 AM
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K*(892)°

K*

K J/
™

Chemical Kinetic
freeze-out freeze-out
o>
time

* K* lifetime (= 4 fm/c) is comparable with the
time between two freeze-outs

 Some K* resonances may decay inside the
fireball

* Suppression of observed K* yield

* Assuming no regeneration processes (Fig.)
the time At between freeze-outs can be

determined from (STAR, PRC71, 064902, 2005):

K
K
/ \ K* lifetime

use Pb+Pb or Au+Au ratio use p+p ratio
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\'gé 1 V5, =88GeV @ NABISHINE: (K'(892))/(K")
< B NAG1/SHINE: (K*(892)%/(K)
’QT - -
8 08 NA61/SHINE preliminary
3
0.6
0.4 + +
02 @ °
p+p Ar+Sc
U Ll R "
1 10 102 10°
(N,
\'gé 1E Vs =12GeV @ NABUSHINE: (K*(892)/(K")
< B NAG1/SHINE: (K*(892)%/(K)
o
o -
& 0.8 NAG61/SHINE preliminary
<
0.6 +
0.4
¢ "
0.2
[ ]
p+p Ar+Sc
o | ol R o
1 10 102 10°
N,

See Poster by Bartosz Koztowski

New data on K* production
in 0-10% central Ar+Sc
collisions

Ar+Sc = Pb+Pb at
Vs, = 17 GeV

No K* suppresion in Ar+Sc
atvs, = 8.8 GeV?

(K*(892)°)/(K*")

0.8

0.6

0.4

0.2

&)
S 10 @ NAGI/SHINE Ar+Sc; from (K*(892))/(K")
= B NAG1/SHINE Ar+Sc; from (K*(892)°/(K )
£ NA49 Pb+Pb; from (K*(892)°/(K")
58 NA49 Pb+Pb; from (K*(892)°/(K’)
I.E
£ 4 h
t ' ﬂ
oL l Ar+Sc Ar+Sc Pb+Pb
o
ob |
Ar+Sc NAG61/SHINE preliminary
| | | | |
8 10 12 14 16 18 20
\'sny (GeV)

K'(892)° data in Ar+Sc: NA61/SHINE preliminary

Other data: NA61/SHINE, EPJC 84 (2024) 416

Uncertainties:
total (stat, syst)

L sy = 17 GeV @ NAG1/SHINE: (K*(892)°/(K"

B NAG1/SHINE: (K*(892)°/(K)
<K:(892)Z>NA49 / (KT>NA49 (p+p: NAB1)

B (K*(892) >NA49 /K >NA49 (p+p: NA61)

i y+ l { NA61/SHINE
| i s preliminary
ot de

L o l

| p+p C+C Si+Si Ar+Sc  Pb+Pb
L L I \‘ L L I \‘ L L I

1 10 102 10°

(N,)

EPJC 82 (2022) 322
EPJC 80 (2020) 460
EPJC 77 (2017) 671

NA49, PRC 84 (2011) 064909
PRL 94 (2005) 052301
PRC 66 (2002) 054902
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0-20% Xe+La

NAG61/SHINE preliminary
Vs,,=16.8 GeV

o
s F
?SOfm ¢ ’esjd B ]6 7 f; 2 AMPT 0.218 + 0.039(stat) + 0.060(syst)
160E +++ ===
1405_ + H NAGL/SHINE preliminary PHSD 0.303 + 0.054(stat) + 0.074(syst)
120
100F- PYTHIA/Angantyr  0.300 + 0.052(stat) + 0.075(syst)
80F . = .
of Comparison of (D°+D% with models
405_ ‘T/Q\ 10§_+ Data of NA61/SHINE 0-20% Xe+La at \sy=16.8 GeV
L : E:::?(ground (expo) ++ °D+ [ Models NA61/SHINE preliminary
| —— Signal (gaus) " I" Uncertainty=y/stat? + syst?
u"1!6""1!7"H1|8'H'1|9'”'£” 1?
S--INE =
107 =
/1  First-ever direct measurement of open charm - m—
production in A+A collisions at SPS energies =
* Result from Pb+Pb collisions will follow from —
NA61/ SHINE DataAMPT\DataPHSDlData PPPPPP | AMPT | Ef\\gawé\r‘ PHSDSiaﬁ;:gdaﬁiLALCOR‘ SMES

Tomorrow

See talk by Anastasia Merzlaya for NA61/SHINE



QCD Phase Diagram
TA

Quark-Gluon Plasma

CP (2nd order)

Cross-over

The critical point

,,I NE
Yl

|
|
|
|
I

hadronic matter!
1

sined "N Aq yaiexs
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B Scarch for the critical point in NA61/SHINE (1): I

femtoscopy analysis in central Ar+Sc collisions

NAG61/SHINE preliminary

o 24 ;
%22 134 GeVie Levy source:
82 — —(qR)%
%1.8— + 404 GeVle Y C(CI) =1+ 2Xe
=16 % f Y Y — —
14— 194 GeV/c 754 GeVic 1304 GeVe q = |p1 _ p2|
30A GeV/c
12—
1| * Bose-Einstein correlations _
0.8 (femtoscopy) reveal the space-time
0.6 structure of hadron production
04— . . , .
sl T A‘+S“ * The Lévy parameter o describes
S T N T S the shape of the source and is
5 10 15 20 SenSItlve tO the SyStem freeZIng OUt Csérgéy HegyL Novék’ ZajC1
VS (GeV) at the CP AIP Conf. Proc. 828 (2006)

525
e The new Ar+Sc results are close to

Gaussian, and far from the CP

Ar+Sc, 0-10% central, NA61/SHINE preliminary
Be+Be, 0-20% central, NA61/SHINE, EPJC 83 (2023) 919
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B Scarch for the critical point in NA61/SHINE (2): I

: : 230813705
proton intermittency S | [ pomriaviioa
W 20 2o
py . . . LI [ . It o °
eLlo 1 * When the system freezes out at CP, the 15- A
Vi R scaled factorial moments F, (M) are expected | , °
) @ Vol to follow a power-law behaviour: 10/
. ° 4 \ |
) ) . 2 ¢r | I | I |
. / y Fr(M) ~ (M?) 05% 10000 20000
. . M
/ ° . . - For pl’OtOﬂS and r= 2’ ¢2= S/6 1S expected Biatas, Peschanski, NPB 273 (1986) 703
. Wosiek, APPB 19 (1988) 863
// P Asakawa, Yazaki, NPA 504 (1989) 668
mw. bin N,: humber of X Barducci et al., PLB 231 (1989) 463
th particles in my, bin Satz, NPB 326 (1989) 613

Antoniou et al., PRL 97 (2006) 032002

2 The analysis is made for:

« Cumulative quantities (p,, p, are transformed
< M2 r to obtain a uniform 2D distribution)  Bialas, Gazdzick,
nm>

PLB 252 (1990) 483

 Statistically independent data points

NA61/SHINE,
5 : : EPJC 83 (2023) 881
M- — number of bins; (...) — averaging over events

Andrzej Rybicki for NA61/SHINE



S —
No signal indicating the critical point

Ar+Sc at 13A-150A GeVic Ar+Sc at 13A-150A GeVic

S 257 ® 0-10% 13AGeVc | S 22 ® 0-10%: 13A GeVic < 200
= i 0-10%: 19A GeVic | <%, i 0-10%: 19A GeVic %} i "~
L. 3 0-10%: 30A GeVic | L. s ® 0-10%: 30A GeVic ?_, S
2.0 0-10%: 40A GeVic 2.0 0-10%: 40A GeVic - RN
@ 0-10%: 75A GeVic - ® 0-10%: 75A GeVic - TN
i O 0-20%: 150A GeVic i O 0-20%: 150A GeVic 150 R \\
15[ 15} I N
- #) = \\~ \
L . | ) A 4 \
- , - @ _ T
1.0 (@ % 1.0_0')'Oi§3‘ 8%!9 .
i ) i ‘ ‘ 100 [No evidence for the CP signal:
0.5 0.5 v
i ) i F O
0.0_|||||||||\||||||||\||||| OlO_IIIIIIII|III|III|III|J I | |
0 5000 10000 15000 20000 0 200 400 600 800 1000 0 200 400 600 800
M2 M2 u, (MeV)
12 < M? < 15072 12 < M? < 322
NA61/SHINE, EPJC 83 (2023) 881
NAG61/SHINE, arXiv:2401.03445

number of subdivisions in cumulative transverse momentum space
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B Scarch for the critical point in NA61/SHINE (3): I

iIntermittency of negatively charged hadrons

11 NAG61/SHINE preliminary 3 NA61/SHINE prellmmary
% L 0-20% Xe+La 150A GeVlc s . 0- 10% Pb+Pb 30A GeV I
—e—Data - hreg -
L. L ; -
L —e—EPOS - e F; h
1.05 —e— EPOS + detector effects | & Fz :
E ] — ____________
- ¢ d ¢ % [ "
SERRERERE A R .
I 5 ¢ o A [
0.95— -
12 < M2 < 1502 | | - 12< M2 < 3i22 J
09 IIIIIIII 1 1 | 1 | 1 1 0 L L L L 1 1 1 1 j)
0 5000 10000 15000 20000
1
M2 0 500 00|?,| ,

No signal indicating the critical point
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O
News from NAG61/SHINE:

1. Unexpected excess of charged-over-neutral kaon production in Ar+Sc collisions

— indication for violation of isospin symmetry

2. First-ever direct measurement of open charm production in nucleus-nucleus collisions
at SPS energies

3. No sign of critical point

U

I N E Thank you

// Merci beaucoup
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NAG61/SHINE at SQM 2024

Posters (Tuesday, 6:30 PM, Hall Schweitzer, ground floor)

Bartosz Koztowski, K*/K ratio and the time between freeze-outs for intermediate-mass Ar+Sc system at the
SPS energy range [strange resonances]

Yuliia Balkova, A baryon production in heavy-ion collisions at the NA61/SHINE experiment [strange baryons]
Oleksandra Panova, News on identified hadron production in central nucleus-nucleus collisions from
NAG61/SHINE at CERN SPS [onset of deconfinement] ¢

Not addressed in this

Talk
alns talk, unfortunately!

Anastasia Merzlaya, First D°+D° measurement in heavy-ion collisions at SPS energies

with NA61/SHINE, Tuesday, 10:40 AM, Room Rome [charm]

Lukasz Rozptochowski, Energy dependence of $(1020) meson production in nucleus-nucleus

collisions at the CERN SPS, Wednesday, 9:50 AM, Room Londres 1 [hidden strangeness]

Tatjana Su$a, Measurement of charged and neutral kaons in Ar+Sc collisions at NA61/SHINE experiment,
Wednesday, 12:00 PM, Room Madrid [charged kaon excess]

Recommended by NA61/SHINE :)

Francesco Giacosa (TH), Large isospin symmetry breaking in kaon production at high energies,
Tuesday, 8:50 AM, Room Madrid [charged kaon excess]
Piotr Podlaski, SPS Upgrades and prospects, Friday, 12:00 PM, Room Curie [prospects]
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/\ baryon production per wounded nucleon:

005 NAG61/SHINE preliminary _ 005 NAG61/SHINE preliminary o 0.05 NAG61/SHINE preliminary
'g Pb+Pb g Pb+Pb % ?AHSC
= 0.04F = = 0.04
2004 ; 2004 - BB = $Pb+Pb
z ? Y v % E B RE 5 Z Pb+Pb
— 0.03p . _n =003 fgw ™ w ¥ — 0.03f & ® I 1 'IPb+Pb refl.
Ar+Sc : Ar+Sc * + Y & & Ny 4= ! I
002k Y o 0.02} 0.02 Ar+Sc
0.01f y 0.01f 0.01
40A GeVlic % 75A-80A GeVic 150A-158A GeVic
PRI T S N ST TR T SR AN SN SR T W AN ST SO T PR SRT T S T ST TN TN TN SN SN SR N W A ST SO T PRI T S T ST TN TN T ST ST SN SO W A ST S N
(12 -1 0 1 2 0—2 -1 0 1 2 92 -1 0 1 2
y y y
* Transition from baryon “stopping” to baryon “transparency”, similar in central Ar+Sc and
Pb+Pb collisions
* Mid-rapidity density of the A baryon in Ar+Sc collisions reaches the Pb+Pb value at top
SPS energy
Ar+Sc, 0-10%, 404, 75A, 150A GeV/c: NA6L/SHINE preliminary See Poster by Yuliia Balkova

Pb+Pb, 0-10%, 40A, 80A, 158A GeV/c: NA49, PRC 78 (2008) 034918
Andrzej Rybicki for NA61/SHINE




&
1.4

1.2

1

0.8

0.6

Original plot: NA61/SHINE, Eur. Phys. J. C 80 (2020) 3, 199
Ar+Sc, 0-10%: NA61/SHINE preliminary

Width of rapidity distribution of the ¢ meson

T | T T |‘I\I1‘| T T T | T T T | T
. v LY

open — Pb+Pb

G (Ar+Sc)
| o,(p*p)

L
2.5

O Gy(Pb+Pb)

NA61/SHINE
- —
T | preliminary
o4
S [ —&-~%  Ar+Sc, 0-10%
i . 150A GeV/c
0.3
0.2F )
Ar+Sc — ¢p+X
¥ S R ¥R
Y

* New data on ¢(1020) production
in central Ar+Sc collisions

* Similar width of the rapidity
distribution to p+p reactions

> See talk by tukasz

Rozptochowski

Andrzej Rybicki for NA61/SHINE

Wednesday
9:50 AM




~emtoscopy analysis NA61/SHINE:

M. Csanad, D. Kincses, Universe 10 (2024) 2, 54

_évy Stabl | Ity I nd eX OL : (STAR preliminary: Universe 10 2024, 3, 102)

=}
B 2 e
Ar+Sc 0-10%, m*n*+nn’, NA61/SHINE Preliminary - a(m ):(xo } |z|
3 2.5+ - C 1 .8 - T El
F ' 1.6F

2?#++4?+k | E 14 -
L5 % ?ﬁ§++} } % 1.2 Q ﬁ

Fit of constant value 1[_ _______________________________________________

1= ] ' '_ __
1504 GeV/c 754 GeV/c - 404 GeV/c 0-8: * STAR preliminary 0-10% Au+Au, ©'n* % 30-40%
0.5 a H 0.6 ¢ CMS 0-5% Pb+Pb, h'h", arXiv:2306.11574 ¢ 30-40%
B9 50 : : : : e - & NA61/SHINE preliminary 0-10% Ar+Sc, n'r*
T [ [ l l 0.4:— + NA61/SHINE 0-20% Be+Be, ', EPJ.C 83 (2023)10,919
] 0.2

L ¢ PHENIX 0-30% Au+Au, nt'n, PRC 97 (2018)6,064911

2: |
: : Th T 1 10 102 108
1.5F - - , ‘/
[ [ ;ii_ NAGLISHINE preliminary Snn [GeV]
- 304 GeV/c - 194 GeV/c | 134 GeV/e g:-ﬁ: +% . . i
01 02 03 04 05 01 02 03 04 05 01 02 03 04 05 0O 12k
my (GeV) my (GeV) my (GeV) 1
08—
0.6 —
Ar+Sc, 0-10% central, NA61/SHINE preliminary 04 T T Ar+Sc
Be+Be, 0-20% central, NA61/SHINE, EPJC 83(2023) 919 o2 ™ " ™™ & pewse
5 10 15 20

S (GeV)
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_ Femtoscopy analysis NA61/SHINE: I

Lévy scale parameter R and correlation strength A

Ar+Sc 0-10%, *r*+nw, NA61/SHINE Preliminary = Ar+Sc 0-10%, n*n*+n ', NA61/SHINE Preliminary
’E\ F 1504 GeV/ 3 75A GeV/ 3 40A GeV/ r - F
£ & e n e b eve [ 1504 GeV/c [ 754 GeV/e [ 404 Gevic
PO N = L -
S C - L A 1 I
4 +H' eyt 1 - ++§ ; - ; ‘ 1 —
: i : 3 : $ + - - -
3 P4 d C 0.5 I - 494
L + L AR *
: : RIERRE Rl [
—_ 2:_ 1 1 1 1 ; L 1 1 L -_ 1 1 L 1 1 1 1 1 1 1
E o 30AGeVie | 194 GeV/e | 134 GeV/c < | .
E b | 304 GeV/c 194 GeV/c | 134 GeV/c
5k I i i
4 F r } l
} [ l 1
3t SR 0.5F ot ; T
- T
2_““"“‘1““1““| ““““ Lo b Lo b T N S T S S S -....l....l....l....l ........ Lo by v o bwww o by ww w by g0y Lo o by v o by www by oy a
0.1 02 03 04 05 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4 0.5 0. 0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4 0.5 0.
my (GeV) my (GeV) my (GeV) my (GeV) my (GeV) my (GeV)

Lévy scale R: Correlation strength A:

* Describes length of homogeneity . Describes core-halo ratio

* Visible m_dependence (sign of

* Shows no m_dependence
transverse flow) T

For-details, see B.- Porfy for NA61/SHINE;

Andrzej Rybicki for NA61/SHINE Procs. WPCF 2023, arXiv:2405.01061 26/21



(2020 ————
K*(892)°

dn/dy

T 10|~ @ NAGISHINE Ar+Sc; from (K*(892) (K" 8- Unclertalntles.
= B NAG61/SHINE Ar+Sc; from (K*(892)%/(K ) - & This Andysis (Rusiu) total (stat, syst)
£ NA49 Pb+Pb; from (K*(892)°)/(K* 7E
£ o - * STAR data (Au+A
5 8r NA49 Pb+Pb; from (K*(892)°/(K) :Jrsclert?lr:tles " - ® ALICE d:a((Pl:;Plg)
B otal (stat, syst) &) 6:— e
= ek h E s l (Vs,,=7.7-39 GeV)
‘ £ -
2 =
4 + ﬂ U I ‘
Al Ar+Sc Ar+Sc  Pb+Pb *ﬁ'x 3 ! Central A+A collisions
+ d 2F
oF ArS 1= STAR Preliminary
r+oC imi = A. Sahoo (for STAR),
| | |\‘|A61/‘SH|N|‘5 prell‘mlnall’y O: Acta Phys. Polon. Supp. 16 (2023) 1-A132 |
8 10 12 14 16 18 20 10 102 10°
s,y (GeV
/Sy (GeV) VS (GeV)
« 10 =
- ® Ar+Sc 150A GeVic S E L ® Ar+Sc 150A GeV/ic
0 NAG61/SHINE preliminary ® ArSc75AGeV/e E - NAG61/SHINE preliminary ® ArsSc 754 GeVie
@ Ar+Sc40AGeVic N @ Ar+Sc40A GeVic
£ 1E 0<y<15
RN EX A
osl . s See Poster by
| + -
9 $ E Ar+Sc 1504 GeVic: T= 282 + 20 + 17 MeV ’ Bartosz KOZ+OWSk|
5 7 LA [ Ar+Sc 75A GeVic: T= 253 + 15 + 10 MeV
Q ¢ - Ar+Sc 40A GeV/c: T=233.8+16 +9.2 MeV
OC 1 | 1 10—2 | | |
) 0 2 0 0.2 0.4 08 e o)
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Measurement of identified charged particles in Ar+Sc reactions

10* Ep e[15.85; 19.95) GeVic

E dE/dx (MIP)
E 111_6[0,40; 0.45) GeV/c 08 09 1 11 1.2 13 14 15 16 1.7 1.8
r Pbeam=75A GeV/c A
e ;posilivc charge P ; ‘,-""\ - measured points 1000~ .
E v/’\ .:\lg;.r \ — fitted function b
L ;AN 4 —— pions
10° = '; ﬁ?;_ —— protons o
F Id | ‘ X —— kaons 400
r %// N\ thy e — electrons ok
10= i P F
E Il /
E f \"7{- & [HHTHHTHRTT T e} T T
Il > 3 .
L s | . (5} L P €[2;3) GeV/c 450
1 .H.‘ M Qel T p,€[0.5.06) GeV/e l“°°
E I | \ \ ¥ , B - P =304 GeV/e
B a 3 .
;);‘”TJNWWWWW <E 1
-5 ; ar 1[— —250
08 ] 12 T4 K3 18 : oo
dE/dx (MIP) .t 3 &
o —150
0 F 100
°r T ‘
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* Measurement based on dE/dx and tof-dE/dx e =

* Probability method

* Corrected for detector geometrical acceptance and
reconstruction efficiency, as well as weak decays
and secondary interactions

Andrzej Rybicki for NA61/SHINE

Both figures from:
NAG61/SHINE, Eur.Phys.J.C 84 (2024) 4, 416




K% measurement in Ar+Sc reactions
NAG61/SHINE, arXiv:2312.06572
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* Reconstruction based on decay topology
« K?decays into &t and «~ with BR=69.2%
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* Lorentzian function is used to describe the signal

* Corrected f_or dete_zc_tor geometrical acceptance and See talk by Tanja Susa
reconstruction efficiency, as well as secondary Wednesday
interactions 12:00 AM
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Diagram of high-energy nuclear

collisions
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Kaon inverse slope T

T (MeV)
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Xe+lLa, NA61/SHINE preliminary: Vs, = 16.8 GeV (0-20%)
Other NA61/SHINE data: EPJC 77 (2017) 671

EPJ

C 81 (2021) 73, EPJC 84 (2024) 416
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