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Baryonic Matter at Nuclotron (BM@N) Collaboration: gMq@N

3 Countries, 10 Institutions, 184
participants, 8(7) Institutions
signed MoU + JINR

* University of Plovdiv, Bulgaria

« St.Petersburg University .. . : _
« Shanghai Institute of Nuclear and Applied Suspended p_artmp_atmn N BM@L\I‘
Physics, CFS, China; *Nuclear Physics Institute CAS, Czec

Republic

e Tubingen University, Germany

* GSI, Germany

* Warsaw University of Technology,
Poland

* University of Wroclaw, Poland

« Joint Institute for Nuclear Research:;

* Institute of Nuclear Research RAS,
Moscow

* NRC Kurchatov Institute, Moscow
combined with Institute of Theoretical &
Experimental Physics, NRC KI, Moscow

« Moscow Engineer and Physics Institute

» Skobeltsin Institute of Nuclear Physics, Finished SRC program at BM@N:
MSU, Russia * CEA, Saclay, France;
« Moscow Institute of Physics and * TU Darmstadt, Germany;
Technics * GS| & FAIR, Germany;
« Lebedev Physics Institute of RAS, * Tel Aviv UnlverS|ty,.IsraeI;
Moscow * Massachusetts Institute of Technology,

Cambridge, USA.
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Production of " and K* mesons in BM@N
3.2 AGeV argon-nucleus interactions at the
Nuclotron
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&Q; Production of A hyperons in interactions of the 4 and 4.5 BM@N
EE— AGeV carbon beam with nucleus

BM@N Preliminary

>§ - - -
®0.15- A CrCu. MB, 4.0R Gey Re-analysis of the preliminary results

@ Data
—— DCM-QGSM

— o — more precise MC description of Data
instead of Data to MC embedding

0.1—

- Talk of Yu.Stepanenko tomorrow
afternoon

0.05— &

G703 03 04 05 o6 07 08 Present status: comparison with the
y preliminary results

Avyield 4.0GeV (0.1<p;<1.05GeV/c,1.2<y,,, <21)

Note 2020 0.0164+0.0013 0.0286+0.0025 0.0307+0.0020 0.0366+0.0048
+ 0.0010 +0.0020 +0.0016 +0.0036

- Re-analysis of 4.5 AGeV is going on

M.Kapishin BM@N experiment



Advanced analysis: p, t, He3, d/He4 in ToF-700 BM@N
o

Ar beam, 3.2 AGeV, Ar + Al,Cu,Sn —» X
L.Kovachev, Yu.Petukhov, |.Roufanov

L.Kovachev talk tomorrow afternoon

Parallel analyses of argon-nucleus
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Configuration of BM@N detector for BM@N
heavy ion program (without beampipe)
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m Target
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Plan for BM@N Experimental physics run for 800 hours (33
days) in October-December 2022

BM@N: Estimated hyperon yields in Xe + Cs collisions

4 A GeV Xe+Cs collisions, multiplicities from PHSD model,
Beam intensity 2.5:10°/s, DAQ rate 2.5-103/s, accelerator duty factor 0.25

1.8:-10° interactions
1.8:-10% beam ions

Particle | E; NN M € Yield/s Yield / 800
GeV | b<10fm | % | b<10fm hours
DCM-SMM
A 1.6 1.5 2 150 x 0.75
= 37 | 23102 | 02| 022 x 0.5
o 6.9 | 2.6.105 | 0.2 | 2.6:10%
Anti-A | 7.1 | 15105 | 0.5 | 3.7-10%




Xe + Csl run configuration of hybrid central BM@N

3 Forward Si + 7 GEM stations
DCM-SMM model: Xe + Sn, T,= 1.5 - 3.9 AGeV

M.Kapishin
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A.Zinchenko, V.Vasendina

3 Forward Si + 7 GEM
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BM@N Trigger detectors Trigger detectors in target area: BM@N
multiplicity SiD and Barrel BD —*

~e- Interactions
_wdelta-electrons

TS § PP PP PR SRR SR FwRes i S P HH‘ 1 'H\“.\
0 5 10 15 20 25 30 35 40 07710 2030 40 50 60
Threshold on a number of fired channels

Pb

Probability
3

SiD

Barrel strips

: : : Beam
Variants of trigger logics

Trigger type Trigger logic

Beam Trigger (BT) BT =BC1* VC'\"&[D* BC2 I Charged fragments zone I I Neutrons zone

0.07

Y [cm]

Min. Bias Trigger (MBT) MBT =BT * FD,,, * FHCal

0.06

0.05

Centrality Trigger 1 (CCT1) CCT1 =MBT * BD(low) * SiD(low)

0.04

0.03

Centrality Trigger 2 (CCT2) CCT2 =MBT * BD(high) * SiD(high) -20

0.02

0.01

No Interaction Trigger (NIT) NIT =BT *FD,,,,, * FHCal

Fragment
detector FD
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Centrality selection with trigger detectors BM@N

FHCAL.: total energy vs
Silicon Detector SiD and Barrel Detector BD:  collision impact parameter b
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Magnetic field map re-measurement BM@N

S.Piyadin, R.Shindin, S.Merts, T.Parphilo,

New map measured in a wider X,Z range _ .
B.Kondratiev, M.Mamaev and a team of shifter

at few values of magnet current
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Beam tracking with 3 Si detectors BM@N

Magnetic Optics in BM@N area:

angular beam spread of ~2 mrad

Beam size (25), cm

Beam envelopes at the BM@N area
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Forward Silicon Tracker for heavy ion run BM@N

Setup for FST tests

: : FST support FST group of N.Zamiatin
with cosmic rays

mechanics

Assembled FST half station of 7
detectors

SN
|

» All 48 modules and 4 FST stations
with 6, 10,14,18 modules are assembled,
tested and installed



BM@N detector preparation for heavy ion run BM@N
FST group of N.Zamiatin

3 Silicon beam tracking detectors Beam profile meter with Si detector

and positioning mechanics

Outer tracker: Cathode Strip
Chambers — 4 CSC of 106x106 cm2  Silicon beam tracking  NR RAS group

AR detector in SRC setup
Outer tracker group B

o == Forward hodoscope in
BM@N experiment front of FHCAL



BM@N tracking detector installation for heavy ion run BM@N
Forward Si tracker detectorsin
Semen Piyadin, S.Novozhilov, front of GEM detectors

E.Martovitsky,
FST , GEM tracker groups
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Vacuum boxes for beam detectors

GEM detectors on
positioning Carbon vacuum

mechanics in magnet beam pipe




Vacuum ion beam pipe from Nuclotron to BM@N

group of A.Kubankin, S.Anisimov




Status of BM@N detector upgrade BM@N
CSC chambers for Outer tracker:

» 4 chambers are tested and installed

» 1st big CSC chamber is still under

tests, not ready for 2022 run

Forward Si tracking FST detectors:
» Proven technology and FEE
readout electronics — used in C, Ar,

Kr runs

» 4 stations, 48 modules Time of Flight identification system:
assembled, tested and installed » ToF-400 and ToF-700 detectors and
Beam Si tracking detectors and readout electronics are in operation since
beam profile meters: 2018

» Tracking detectors ready and Carbon fibre beam pipe inside BM@N:
tested »\Vacuum beam pipe and target station are
» Profile meters and electronics are installed, beam pipe elements and detector
ready boxes are installed

GEM tracking detectors: FHCAL, fragment and neutron detectors:

> All 2 x 7 detectors produced at » FHCAL, Forward quartz hodoscope and
CERN, tested in C, Ar, Kr runs and Fragment Wall installed into BM@N setup

with cosmic rays, installed » Prototype of granular ToF neutron
Trigger and TO detectors: detector to be tested in the run

» BD, SiD, FD trigger detectors, Large aperture STS tracker:

beam and TO counters are ready, »joint project with GSI and Polish
performance to be tested in first institutions on FEE and readout electronics
heavy ion run Is frozen

»need our own FEE chip and readout chain
M.Kapishin BM@N experiment



Beam tracing through BMN beam pipe and profile monitoring

Beam profile meters | Additional
— I:\‘,T:_; e W - 7; — ] beam profile
beam  first pipe (see Fig.1.) | second pipe: cylinder 50, length 1000mm, | third pipe: cone ¢ 50-72mm, length 1240mm, _ fourth pipe: cylinder  @72mm, length 1500mm, . meter

angle relative Z axis 1.78 degrees angle relative Z axis 3.22 degrees angle relative Z axis 4.25 degrees

First task of the next run — trace beam and monitor its profile in the
end of the setup (try to find optimal trajectory to reduce background)

Beam envelopes at the BM@N area
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Plans for Xe+Csl experimental run BM@N

 Need few days for technical run before physics run to prove beam quality
and detector response, in case of problems — postpose physics run

Plans for physics run :
» requested 800 hours of physics data taking to collect up to 1.8-10° Xe + Csl
interactions

» detect and measure yields of A, = hyperons and A3H hyper-nuclei in
dependence on kinematical variables: transverse momentum, rapidity and

event centrality. Expect to detect statistics of A (40-50M), = (40-80K), A3H (10K)
» measure yields and azimuthal flows of charged 1, K-mesons, protons and
light nuclear fragments in dependence on transverse momentum, rapidity and
event centrality

» Few scenarios:

collect bulk of data at maximal energy (3.5 - 3.9 AGeV) to get higher yields of
cascade hyperons and hyper-nuclei;

or collect data at 2.9 AGeV to compare results with STAR fixed target run (but
Au+Au interactions);

+ collect a fraction of data at reduced energy (~2 AGeV) to measure larger
azimuthal fluxes of mesons, protons, fragments and energy dependence of
hyperon yields



Thank you
for attention!
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