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Some of recent public results of the CMS experiment at the Large Hadron Collider (LHC) are shown. NSC KIPT
involvement in the experiment is discussed, with presenting institute’s participation in the CMS distributed
computing infrastructure for data processing, physics data analysis and upgrades of the CMS forward hadron
calorimetry. The present status and future prospects of these activities are outlined.
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In 2024, Run 3 of the Large Hadron Collider (LHC)
was continued with a record energy of proton-proton
collisions of 13.6 TeV, and the peak luminosity
exceeding 2-10* cm™s™. In the CMS experiment, the
rate of event selection by the high-level trigger (HLT)
for offline processing was ~2.5 kHz, which is ~2.5 times
higher than in the LHC Run 2 (2015-18). As a result, a
sample of events (proton-proton collisions at 13.6 TeV)
corresponding to an integral luminosity of more than
120 fb* has been recorded for the year. Thus, the CMS
experiment has already recorded ~190 fb' of
experimental information on proton-proton collisions at
13.6 TeV for the LHC Run 3 (2022-2024).

Based on the processing of data taken in LHC Run 2
and Run 3, a number of new outstanding results have
been obtained for the year. These include, in particular,
significant results of the studies of the Higgs boson
properties, as well as important results related to both
the study of phenomena within the Standard Model
(SM) and searches for signals of "new physics" beyond
the SM.

Over the past year, a wide range of activities within
participation in the CMS experiment has been carried
out at the NSC KIPT. In particular, successful operation
has been supported for the CMS Tier-2 (T2) center,
T2_UA_KIPT, which is the only Ukrainian computing
facility that takes part in the distributed processing of
LHC data.

In 2022 — 2023, large-scale work was carried out to
restore the facility’s power-supply system (considerably
damaged due to the hostilities in 2022), and a detailed
analysis of the state of its computing and disk nodes was
accomplished, with  fixing  detected hardware
malfunctions. In addition, the necessary software
configuration changes for the center were prepared to
provide the earliest possible resumption of its operation.
Owing to the successful completion of these works, the
full-scale participation of the T2_UA_KIPT center in
the CMS distributed data processing has been restored
since the beginning of July 2023. Since this center is the
only Ukrainian site obtaining experimental information
from the LHC for processing, this also means
resumption of processing of this information in Ukraine.

In 2024, successful participation of the center in the
general test of the readiness of the entire CMS
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infrastructure for recording, distribution and processing
of experimental information (‘Data Challenge 2024°)
was provided. Reconfiguration of the facility’s data
storage system and its migration from the DPM
platform to the dCache system was completed, in
accordance with the requirements of the EGI and
WLCG grid infrastructures.

Since the resumption of T2_UA_KIPT operation in
July 2023, a satisfactory (about 88%) center’s readiness
for the CMS data processing has been provided (see
Figure and Ref. [1]), and more than 3.6 PB of
information has been transferred to the site for
processing, which is ~3 times greater than its total mass
disk storage capacity.

The physics analysis of the CMS data aimed at the
search for the SUSY signal, the direct chargino pair
production in proton-proton collisions at 13 TeV, was
also continued in 2024. Estimates of systematic
uncertainties were performed for the analyses of CMS
data obtained separately in the first and second half of
2016, as well as in 2017 and 2018. A statistical analysis
was carried out to set the limits on possible masses of
the lightest chargino and neutralino, and the importance
of taking systematic errors into account has been shown.
Exploiting the CMS “standard" packages for the
statistical analysis of data had resulted in distortion of
results in case of crossing signal regions (SR). The SR
optimization with excluding their overlaps has provided
a satisfactory agreement between the results of
computer simulation and the experiment.

Also, activities continued at the NSC KIPT within
the CMS endcap calorimetry upgrade program. The
stand for light yield measurements in scintillator
samples was moved to a premise that was not damaged
by the hostilities of 2022. Repair work has been carried
out on the stand damaged equipment and electronic
units, and installation of the equipment and upgrade of
the communication line with the PC were completed. As
of the beginning of 2025, the stand is in working order
and ready for measurements.

The work was supported in part by the NAS of
Ukraine (NASU) within the “NASU informatization
program”.



SiteReadiness 1 day status ranking of Tier2Sites
for 2023-Jul-01 00:00:00 to 2025-Feb-15 23:59:59 UTC

Site: Bar Graph: Status Value: outside downtime:
T2_CH_CERN 0980 0580
T2_IT_Legmaro 0975 0973
T2_US_Wisconsin 0973 0573
T2_AT Viemns 0948 0948
T2_HU_Budapest 0943 0543
T2_UK_SGrid_RALPP 0943 0943
T2_US_Cakech 0936 0938
T2_DE_RWTH 03533 0541
T2_US_Nebrasks 0933 0933
T2_UK_London_IC 0928 031
T2_FI_HIP 0519 0926
T2_US_Purdue 0916 0924
T2_RU_JINR 0914 0914
T2_DE_DESY 0506 0509
T2_US Florida 0594 0914
T2_US_UCSD 0584 0336
T2_KR_KISTI 0584 0.890
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T2_CN_Beijing 0576 0383
T2_IT_Bari 0576 03582
T2_US_Vasderbile 0574 0586
T2_BR_SPRACE 0.564 0368
T2_ES_CIEAIAT 0562 0368
T2_BE_ITHE 0847 0872
T2_PL_Swierk 0847 0830
T2_USAIT 0517 0317
T2_FR_IPHC 0s12 0823
T2_BE_UCL 0807 0819
T2_FR_GRIF 0sn 0.803
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T2_UK _Losdon_Brenel [ 0723 0523
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T2_17_Pi:s [ 0678 0.687
2 RU_R 0.639 0654
T21T_Reme [ 0.631 s
T2_PL_Cyfresec [N 0554 0631
12_es_rrca [ 0592 0600
T2 Ru_ITER [ 0518 0533
12_5R_UzrJ [ 0515 0.625
T2_Tw_~cHe I 0.482 0482
T2 5 TR [ 0.366 0503
T2_tr ATy 0305 0361
T2_UK_SGrid_Brizeo! |GG 0153 036
12_FR_GRIF_IRFU 0149 06359
12_L8_Hrc« D 0149 0321
12_rR_GRIF_LLK N 0121 0610
T2_Lv_HPCNET |} 0.032 0.704
T2_PK_NCP | 0.005 0.007
T2_GR_leaunins | 0.003 0.004

CMS Tier-2 site ranking based on the readiness metrics for 19.5 months (01.07.2023 — 15.02.2025) since resumption
of T2_UA_KIPT operation (see Ref. [1])
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