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Abstract 
The CMS is a general purpose experiment, designed to study the physics of pp collisions at the LHC. The prime goals of CMS are the stnergy region, studies of EWK and QCD.

The goal of the JINR groupnd the Standard Model, or otherwise, search for supersymmetry, extra dimensions at TeV-energy scale, extended gauge models etc. The CMS physics program is included the tests of SM in the new energy region, studies of EWK and QCD.
The goal of the JINR group is data taking, data processing and analysis for new physics results in the following fields:

· studies of muon pair production in Drell-Yan process to test SM at new energy scale, measurement of weak mixing angle and tests of PDFs; 
· searches for signals of extended gauge sector, signals of low-energy gravity at TeV scale (extra dimension models), and dark matter particles in the dimuon final states;

· studies of jet multiple production to search for microscopic black holes and other signals of physics beyond SM 

· measurements of multiplicity in jets for studies of hadronization process, improvement of PDF and QCD coupling precision

· studies of Higgs boson properties and search for new scalar bosons beyond SM in the lepton decay channels
The methodological works have to be carried out: development of reconstruction and analysis software, improvement of calibration methodology and development of data processing and analysis procedure for the JINR Tier–1 and Tier–2 computing facilities.
The main effort of JINR in the CMS is concentrated on the maintenance and operation the CMS Hadron Calorimeters and Endcap Muon Stations during data taking. In the period of the LHC Long Stop in 2019–2020 the CMS detectors are upgraded to facilitate an effective operation of subsystems at high luminosity of >1034 сm-2s-1 at the nominal LHC energy. 
List of activities 
1. CMS Calorimetry. Upgrade, commissioning after the second LHC Long Stop (LS2), maintenance and operation during the LHC RUN3 at nominal luminosity and energy (2020–2022).

2. CMS Endcap Muon System. Upgrade, commissioning after the second LHC Long Stop (LS2), maintenance and operation during the LHC RUN3 at nominal luminosity and energy (2020–2022).

3. Research physics programme with the CMS detector. Data processing and analysis, development of reconstruction algorithm for high energy muons and jet corrections (2020–2022).
4. Upgrade of the CMS detectors. R&D for the CMS detector upgrade for operation at the HL-LHC regime (2020–2022).
5. Development and investigation of the scintillator module prototype of the CMS Hadron Calorimeter (2020–2022).
6. Participation in data taking and data quality monitoring (2021–2022).
7. Development of software for distributed computation, data processing and analysis based on GRID-technology. Data transmission from CERN to JINR.  (2020–2022).
Results expected upon completion of the theme 
1. CMS start up shifts, data taking, and data quality monitoring during LHC RUN3
2. Processing and analysis of experimental data collected at 13–14 TeV with integrated luminosity up to 300 fb-1, development and improvement of muon and jet reconstruction algorithms.
3. Upgrade and technical support of the CMS detectors. 
4. R&D for upgrade of the CMS detectors for HL–LHC with integrated luminosity up to 2 × 1035 cm-2s-1. 
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	Pittsburgh
	CMU
	Paulini M. + 11 persons
	Collabortaion

	USA
	Notre Dame
	UND
	Jessop C. + 47 persons
	Collabortaion

	USA
	St. Paul
	BU
	Hogan J. M. + 4 persons
	Collabortaion

	USA
	West Lafayette
	PU
	Neumeister N. + 27 persons
	Collabortaion

	USA
	Chicago
	UIC
	Gerber C. E. + 23 persons
	Collabortaion

	USA
	Columbus
	OSU
	Durkin L. S. + 10 persons
	Collabortaion

	USA
	Boulder
	UCB
	Cumalat J. P. + 15 persoms
	Collabortaion

	USA
	Ithaca
	CU
	Alexander J. + 61 persons
	Collabortaion

	USA
	Madison WI
	UWM
	Tannenbaum T.
	Collabortaion

	USA
	Dekalb
	NIU
	Zutshi V. + 7 persons
	Collabortaion

	USA
	Mayaguez
	UPR
	Malik S. + 8 persons
	Collabortaion

	Uzbekistan
	Tashkent
	INP UAS
	Yuldashev B. + 6 persons
	Collabortaion


Time frame of the theme 2020–2022
Total estimated cost of the theme 1651 kUSD
	№№


	Activities

	Total cost
	Costs per years 

(thousand USD)

	
	
	
	1st
year
	2nd
year
	3rd
year

	1.
	CMS Maintenance and Operation (according M&O_А)
	681
	227
	227
	227

	2.
	Materials and equipment, including R&D for upgrade of the CMS detectors
	60
	20
	20
	20

	3.
	Travel allowance, including operation expenses on technical maintenance according М&O_B and physics program
	910
	290
	310
	310

	Total
	1651
	537
	557
	557


Other financing sources no
Cost estimates for the theme
	№№

of items
	Budget items
	Total
2020–2022
	Including 2020

	1.
	Travel allowance
	910
	290

	2.
	Equipment
	30
	10

	3.
	Materials
	711
	237

	Total
	1651
	537
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JINR Chief Scientific Secretary
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Head of Science Organization Department
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