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NICA Heavy lon Complex

Baryonic Matter at Nuclotron (BM@N) Collaboration:
5 Countries, 13 Institutions, 217 participants
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BM@N competitors:

HADES BES (SIS):
Au+Au at Vs, = 2.42 GeV,
Ag+Ag sy = 2.42 GeV, 2.55 GeV

STAR BES (RHIC):

Au+Au at Vs, = 3 - 200 GeV
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Configuration of BM@N detector in Xe+Csl run

® First physics run with full configuration Dec. 2022 — Jan. 2023
® Xel?* + Csl interactions, beam kinetic energy 3.8A GeV:

® main trigger covers centrality < 70-75% (85% events)

min bias trigger (7% events), beam trigger (3% events)

® ~500M triggers recorded Magnet SP-41 (0)

Vacuum Beam Pipe (1)
BC1, VC, BC2 (2-4)
SiBT, SiProf (5, 6)
Triggers: BD + SiMD (7)
FSD, GEM (8, 9)

CSC 1x1 m*(10)

TOF 400 (11)

DCH (12)

TOF 700 (13)

ScWall (14)

FD (15)

Small GEM (16)

(SC 2x15 m’ (17)

Beam Profilometer (18)
FQH (19)

FHCal (20)

HGN (21)

Detector paper:
arxiv:2312.17573
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Central tracker performance
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A and K9 selection

e

Analysis Method: f;g I
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“Hyperon production in Ar + KCI collisions at 1.76A GeV”, Eur. Phys. J. A 2011, 47, 21.
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“Strange hadron production in Au + Au collisions at \sy, = 7.7, 11.5, 19.6, 27 and 39 GeV”,
Phys. Rev. C 2020, 102, 034909.
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A: binsy vs m-
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A my-spectra In bins of y
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https://arxiv.org/abs/1010.1675v3

Lifetime of A: MC
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Decay formula:

dN/dt =N, /7 * exp(-t/7),
N, = p0 * pl = 54574

Proper life time:
t=Im / (pc)

Used statistics:

1M MC events
1M exp. data (run 7830)
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background subtraction: Data
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A raw yield and efficiency
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Lifetime of A
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Lifetime of A
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A m--spectra for different lifetimes

o

A M,,, spectra for lifetime 0.1-0.2 ns
=0.05-0.12 GeV | s = mem,=0.12-020GeV | : - =0.20-0.32 GeV | : . =0.32-0.60 GeV |
.5220% M= 008012 ¥ hiotFun PL2_1 | '5180' — I ~ htotFun_PL3_2 £ Elmrmo | ud HlotFun_PL4_3 .5140—J o ¢ htotFun Pt 5_4 |
2 200: * Eies 202 5 f i Enres  1729]| 2 180" ! Ees  197%5]| = T Enties 1327
3 qant Mean 1135 2 160F Mean — 11231\ 54000 Mean 112 51200 | Mean 1123
£ 180 SDev 002282 O .o StdDev 0823f1]| 5 v StdDev 002%| T I l Std Dev 002231
160° ' 140: 140" 100F
140: 1200 1207 BGi )
120 | 100; i 100; : I
100 | 80° 80- 60F
30; f 60: J r L I
" ! 02 g 0 ?+
: 1 1 40 40 r f
40: by I : t b, AT
E h : SV b K L R 20 -*4 T -
2 ey TR RRCA B o W’J N
0508100 11 11112113144 145 1.46 147 G100 11 LR T TR, A7 U6 106 13 1102003 1240, |bHo117 08109111 111112113114115116117
M., (Gevic) M, (GeVic) M, (GeVic’) M,,, (GeVic)
Yields and efficiencies vs m+ for different lifetimes
E,_ 8000F ! Lambdas vs mT! 50_025_ I—IWM
o = c C
> 7000 —{=0.1-02ns S 0.02" . P :\
=] Z —t=02-03ns = . L —
6000 S —(Z03-04sms R - =
- —t=045-0.7ns -
5000¢ 0.015 ™ 2
C | - —
4000 | 5 _7‘—5#512__;;
3000F 0.01: L
- T [=—t=01-02ns ~
2000 : -~ |- t=02-03ns *
- ' , 0.005— . \Z03-045ns
10001 T |-e—1t=045-0.7ns
:l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 _I 1 1 1 | 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
% %1 02 03 04 05 0.6 % %1 02 03 04 05 0.6

2.07.2024

m.-m, (GeV)

A. Zinchenko

m.-m, (GeV)

17



A m+-spectra for different lifetimes

Corrected for efficiency m- -spectra for different lifetimes
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A m+-spectra for different lifetimes

Effective temperatures for different lifetimes

https://arxiv.org/abs/1010.1675v3

Boltzman distribution from HADES paper:

1 d*M

(mt — My

g10°

= C(y)exp (—

m? dmydy Ts(y)

Effective temperature (MeV):
T1 =146=+7

T2 =158+8

T3 =149+8

T4 = 163+13

2.07.2024
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S
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A. Zinchenko

Lambdas vs m_|
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K® : bins y vs m;
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K® my -spectra in bins of y

o
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B

Summary and Look into the future BM@’

v" The procedure for A and K% analysis in the BM@N experiment
was implemented and tested

v’ Large-statistics processing is under way

v" Centrality selection and trigger efficiency corrections are being
worked on

2.07.2024 A. Zinchenko 22
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Lifetime of K°: MC

K. proper litetime

e | Entries 427402 |
P | Mean 0.08511 | Decay formula:
10° s |supe 0.08244
e 2/ ndf 43.94/23 |
T U p0.4.9200406 +1.0950404 | dN/dt=N, /7 *exp(-t/7),

S< | Pl 0.08668 +0.00014 | _ % .
Biin > o DR N, = p0 * p1 = 427241

dN/dt
A

S
: iy

ta\t Proper life time:
r=Im / (pc)

s

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
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t (ns)
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KOS invariant mass distributions

&

For different lifetimes
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K® raw yield and efficiency

5 222<10§3 K3 vs time > 0.02:—|E Efficiency
2 oot £0.018;
T co — C ;
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K® : efficiencies and yields

KO, efficiencies and corrected yields vs lifetime for different selection cuts
Cuts: y2 > 7&&y> > 1&&y* <4&&p,, <3
From Monte Carlo
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For 6 lifetime bins

> 0.02 ﬂ Eiﬂiciencgil : : : : §500 ><10§3 |
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Table mean lifetime value 7= 0.08954 £+ 0.00004 ns
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7, NS 0.082+0.004 0.086+0.004 0.086+0.004 0.090+0.004 0.085+0.004 0.087+0.004 0.086+0.004

Mult. 0.473+0.036 0.457+0.036 0.492+0.038 0.436+0.034 0.471+0.037 0.473+0.035 0.473+0.037
x2I NDF 2.73/2 2.27 12 2.27 12 2.72 12 1.06/2 3.40/2 2.26 /2
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K® spectra

o

KO, M,,, spectra for lifetime 0.025-0.075 ns
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K® spectra

Corrected for efficiency m+ -spectra for different lifetimes
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K® spectra

Effective temperatures for different lifetimes

https://arxiv.org/abs/1010.1675v3

Boltzman distribution from HADES paper

1 d®>M (my —mo)c

= C(y)exp (—

mi dmydy Ts(y)

Effective temperature (MeV):

T1=117+5
T2 =113+5
T3 = 108+6
T4 = 125+16

T MC = 9746
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K® raw yield and efficiency

5 222<10§3 K3 vs time > 0.02:—|E Efficiency
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