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JINR team in ATLAS Collaboration
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• DLNP: Atanov N., Batusov V., Bednyakov V., Boyko I., Chizhov M., Dedovich D., Demichev M., Didenko A., Dolovova O., Elkin V., 

Ershova A., Gerasimov V., Gladilin L., Glagolev V., Gongadze A., Gongadze L., Gostkin M., Huseinov N., Ivanov Y., Kalinovskaja L., 

Karpov S., Karpova Z., Kharchenko D., Khramov E., Kostyukhina I., Kruchonak U., Lyabline M., Lyashko I., Lykasov G., Lyubushkin

V., Lyubushkina T., Malyukov S., Minashvili I., Minashvili I.(jr.), Nefedov Y., Plontikova E., Potrap I., A. Prokhorov, Romanov V., 

Rusakovich N., Sapronov A., Serochkin M., Shalyugin A., Shelkov G., Shiyakova M., Souslov I., Tropina A., Usubov Z., Yeletskikh I., 

Yermolchyk V., Zhemchugov A.

• LIT: Alexandrov E., Aleksandrov I., Gromova N., Iakovlev A., Kazymov A., Mineev M., Shigaev V., Zrelov P. 

• VBLHEP: Ahmadov F., Cheplakov A., Fillipov Y., Kukhtin V., Ladygin E., Makarov A., Manashova M., Soloshenko A., Shaykhatdenov

B., Turtuvshin T., Zimin N.
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1. Development of the ReneSANCe MC
generator used in precise SM measurements
at ATLAS

1 prof., 2 postdoc (1.5 FTE, Kalinovskaya
L., Sadykov R., Yermolchuk V.)

2. Modeling of di-J/ψ and J/ψ+Z(W)

production
1 PhD student  (1FTE, A.Prokhorov)

3. Minbias measurements at 13.6TeV 1 prof., 2 engineers (3 FTE, Koultchitski
Y., Plotnikova E., Tsiareshka P.)

4. Gluon TMD studies in pp-collisions 1 prof. (1.0 FTE, Lykasov G.)

5. Hbb VH to bb+cc resolved+boosted 1 postdoc, 1 PhD student (1.0 FTE, 
Ahmadov F., Manashova M.)

6. Studies of tH(bb), application of neural 
networks to the data analysis, searches for 
the HBSM H+ to Wh

4 postdoc, 2 PhD students, 1 m.student
(2.6 FTE, I.Boyko, N.Huseynov, 
I.Yeletskikh, I.Souslov, A.Tropina, 
A.Didenko)

ATLAS physics studies at JINR
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7. Search for (supersymmetric) charged Higgs 
bosons via their specific decay modes (3 
leptons, etc)

1 postdoc, 1 m.student (2 FTE, 
Soloshenko A., Turtuvshin T.)

8. Searches for Quantum Black Holes in 
lepton+jet final states

2 postdocs (2 FTE, 
Karpov S., Karpova Z.)

9. B
c
, B*

c
excited states studies 1 prof., 1 postdoc, 1 engineer (1 FTE, 

Gladilin L., Lyubushkina T., 
Lyubushkin V.)

10. Studies of exotic states in B-hadron decays 
and fully charmed tetraquarks

1 prof., 1 postdoc, 2 PhD students 
(2.4 FTE, Gladilin L., Yeletskikh I., 
Vasyukov A., Didenko A.)

11. Higgs boson decays to bottom and charm 
quarks produced in associated with a W or Z 
boson

1 postdoc (0.5FTE, Ahmadov F.)

ATLAS physics studies at JINR
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1. ‘Event index’ database development: Event picking
service

1 postdoc, 1 PhD (1.0FTE, E.Alexandrov)

2. REST API development for database monitoring 2 PhD students (1.5FTE, A.Gazzaev, 
D.Kokaev)

3. Calorimeter response studies at the test beam
facility

1 postdoc, 2 PhD students (1.0FTE, 
A.Didenko, A.Tropina, N.Guseynov)

ATLAS software/simulation support
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J/ψ-pair resonant production at ATLAS: fully charmed tetraquarks

6

JINR group performs an amplitude analysis of the recently discovered (by ATLAS, CMS and LHCb) di-J/ψ and J/ψ-ψ(2S) 
resonances. Purpose is to reveal the structure of the new states, their possible fully charmed tetraquark nature, production 
mechanism, spin-parity mesurement, etc.
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Analysis of the angular 
distributions of the 
decay products allows 
sensitivity to the spin-
parities of the new 
states. Sensitivity to the 
production mechanisms 
are possible via pT
spectra analysis and 
polarization of the 
tetraquark candidates
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Signal interference effects play 
significant role in spectrum 
description. Best model 
corresponds to 0+ spin-parity of 
the X-6900 resonance



Studies of B+* and B
c
* 
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Study of B
c
mesons spectra is an 

interesting ground for the physics 
of systems of different heavy 
quarks.
Besides B

c
ground state, only

B
c
(2S) states were observed 

experimentally.
B
c
* decays involve a very soft 

photon which is challenging w.r.t. 
reconstruction.
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Alternative decay channels of  
B
c
* are being studied by JINR 

team at ATLAS:
B
c
*→B

c
γ with subsequent 

leptonic decay of B
c



Gluon TMD density in proton from LHC data
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Search for Quantum Black Holes in lepton+jet final states
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JINR team played a leading role 
in the search for QBH in 
lepton+jet final states at ATLAS.

Full Run2 data are analyzed. 
Plots show invariant mass 
distributions of the electron+jet
(left) and muon+jet (right).

Predicted QBH signals in the 
Arkani-Hamed-Dimopoulos-
Dvali model (ADD) and Randall-
Sundrum (RS1) models are 
shown.

Few CR and VR are analysed to 
ensure accurate description for 
all background processes.

P
h

y
s.

 R
e

v.
 D

. 
1

0
9

 (
2

0
2

4
) 

0
3

2
0

1
0



Search for Quantum Black Holes in lepton+jet final states
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New mass/cross-section limits are set for the ADD and RS1 models as well as for model-independent approach.



Amplitude analysis of the exotic 
contributions to B0, Bs-meson decays.

Z
c

±(4200) state is observed in the J/ψπ

invariant mass spectrum with significance 
>3.7σ. Mass, width and spin-parity 
characteristics are measured from ATLAS 
Run2 data.
Significant role is played by the interference 
effects between signals and background. Z

cs

states contributions are discussed. To be 
released in 2024…

Other physics analyses in advanced state…

11

Search for the Higgs production in 
association with single top quark.

Aim of the analysis is observation of the SM 
signal and/or setting limit on the ITC models 
predicting higher production cross sections.
One of the JINR contributions is MVA analysis 
of the signal (tH) and background (tt mainly) 
processes. Few novel ML approaches have 
been developed to increase potantial signal 
significance by ~1.7 compared to standard 
cut and count approaches. P
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Event index: Event picking service
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JINR team developed and 
tested the ‘Event Picking 
service’ that allow selection of 
the sets of ‘interesting’ events 
for physics analyses from the 
Event Index database.

Request Number of events Version Time

γγ -> WW 50k
1.0.0 2 weeks

manual 3 months

γγ -> WW 136k Beta version 3 months

B
c
* -> B

c
16K 1.2.37 84h

Z -> TauTau 11K 1.2.37 40h

B
c
* -> B

c
240K 1.3.25 17 days

2024 Operations:
● The Event Picking Server is 

now fully functional and can 

be used for large scale 

operations

● Used so far by only a small 

number of analyses

● Largest number of events 

~600k for the B
c
*–>B

c
γ

analysis (see above)
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Participation in TDAQ online project

• Resource Manager development 
and support

– The Resource Manager is one of the 

core components of the Data 

Acquisition system of the ATLAS 
experiment at the LHC. 

– The Resource Manager marshals the 
right for applications to access 
resources which may exist in multiple but 
limited copies, in order to avoid conflicts 

due to program faults or operator errors. 

• P-BEAST Dashboard support

– This web application offers an interface 

to visualize any operational monitoring 
data published by the TDAQ system 
through configurable and customizable 
dashboards. 

– An example of an operational dashboard 
is shown in Figure.
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Measurement of the hadronic shower shapes in ATLAS TileCal
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� TestBeam data 2023 have been analized.

� Cuts for selection of beam hadrons/muons/electrons are developed

� Noise level in data is estimated and subtracted

� Transverse and longitudinal shower profiles are measured. Some discrepancies with Geant4 are observed

� Two JINR students completed ATLAS QT

MC

Data
Clong
A cells

Ctot
27 cells

� Finalize energies above 50 GeV (need to 

produce MC)

� Understand remaining puzzles:

□ Total energy deposition 

dependence on ΔZ 

□ Feature in MC: 10 GeV in a single 

PMT

� Prepare article

� Tune Geant4 interaction model for 

better description of transverse profile

Plans

I.Yeletskikh, JINR PAC, 17.06.2024



Development of ReneSANCe MC generator 
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� JINR team develops MC generators and radiation correction libraries: DIZET, MCSANC, ReneSANCe

� They are used in several SM studies at ATLAS and other experiments

I.Yeletskikh, JINR PAC, 17.06.2024
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Measurement of vector boson production cross sections and 
their ratios using pp collisions at √s = 13.6 TeV with the ATLAS 
detector

Theoretical predictions are calculated using ReneSANCe generator

A precise determination of the strong-coupling
constant from the recoil of � bosons with the ATLAS
experiment at √� = 8 TeV
Higher order effects on the cross-section normalization 
from QED initial-state radiation and from electroweak
virtual corrections are considered at next-to-leading 
order are calculated using ReneSANCe
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JINR team fulfilled all obligations on participation in the Phase-1 Upgrade program of the ATLAS detector.

The most significant contribution was made in the upgrade of 

the Muon Spectrometer: 32 large-scale Micromegas 

quadruplets for New Small Wheel were manufactured in the 

JINR DLNP workshop, delivered to CERN and installed in the 

ATLAS detector. They show good efficiency during Run3 of the 

data taking.
Our plans for the Phase-2 of the ATLAS upgrade aimed at HL-LHC operation 

include:

- Muon Spectrometer:

- BI readout panels

- power distribution system

- RPC gas system

- LAr Calorimeters:

- optical link components

- High Granularity Timing Detector 

- half-disk instrumentation stand

- transportation tools and cavern installation

Production site for RPC panels is ready,

3 BI panels were  manufactured and tested

Prototype cables were produced

and used at CERN in half-crate tests

The tools were designed at DLNP and assembled, 

delivery to CERN is planned in about two months

JINR group participation in the upgrade program
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TODAY
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Conclusions and plans

• During 2024 we were continuing our successful participation in the ATLAS 
Physics program and realization of attractive ideas in the ATLAS research 
program proposed by ATLAS at JINR

• ATLAS-JINR team participates in many ATLAS Physics Working Groups
• During LS2 and Run3 significant attention were paid to the software projects
• Few physics analyses started with Run3 data.
• We kept contribution to detector maintenance.

• 4 papers released, few physics analysis are expected to be released in 2024, 
two students completed QT

• JINR commitments w.r.t. Phase-II upgrade are being accomplished 

• Currently it’s difficult to plan long-term activities: software support, PhD 
terms for students, etc.
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BACKUP



JINR group participation in the ATLAS Phase-I upgrade program (2013-2022)

Muon Spectrometer – NSW project:
- Infrastructure development
- Production of large Micromegas 
quadruplets  
- NSW assembly and commissioning

Factor 4 reduction in the rate of fake µ-
triggers

Liquid Argon Calorimetry:
- Design of baseplane and preshaper
- Radiation tests and 
- Simulation of signal degradation

TILE scintillator calorimeter:
- Min.bias trigger modules
- Development of new electronics for 
the readout Demonstrator
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