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In 1965, the electron linear accelerator (linac) with the beam energy of up to 2 GeV 

was put into operation at the Kharkіv Institute of Physics and Technology (KIPT), 

thus becoming the largest electron accelerator in Europe at the time. Among 

the initiators of construction of the facility was Anton K. Walter (Valter)

Anton K. Walter (1905 – 1965)

KIPT 2 GeV electron linear accelerator
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Klystron gallery of KIPT 2 GeV electron linac (1970s)

KIPT 2 GeV electron linear accelerator

Beam energy, 

MeV 400…1800

Pulse current, 

mA 100

Pulse duration, 

s 2

Frequency, 

Hz 50 … 100

Energy spread, 

% 0.8

Beam parameters
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Research program on nuclear and particle physics with KIPT 2 GeV electron linac

was headed by Pavel V. Sorokin and fulfilled by him and his colleagues. Over the 

quarter-century of accelerator operation, fundamental experimental studies were 

carried out that have got their due place in the worldwide research activities on 

electromagnetic processes with nucleons and nuclei. 

Pavel V. Sorokin (1930 – 2017)

Experimental studies with KIPT 2 GeV 
electron linac
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Pavel V. Sorokin … 

President of Egypt (1954 – 1970) Gamal Abdel Nasser 
visiting National Centre for Nuclear Research

Gamal A. Nasser Pavel V. Sorokin

5 years after KIPT 2 GeV electron linac startup …

Pavel V. Sorokin
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Advanced methods for studying nuclear reactions with photon and electron beams were developed. 

Particular attention was paid to polarization measurements: the polarized photon beam was 

obtained and used in numerous experiments, targets of polarized hydrogen and deuterium nuclei 

were created using superconducting magnets, and particle detection systems were developed and 

constructed (enabling, in particular, proton polarization measurements). 

Experimental studies with KIPT 2 GeV 
electron linac

“Experimental studies of the Σ, T, P
polarization parameters and the γp→pπ0

reaction multipole analysis in the first 
resonance region”, A.A.Belyaev et al., 
Nucl. Phys. B213 (1983) 201

“Proton polarization in deuteron 
disintegration by linearly polarized 
photons and dibaryon resonances”, 
V.P.Barannik et al., Nucl. Phys. A451 
(1986) 751
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Targets of polarized H 
and D nuclei based on 
superconducting 
magnets were created

27.01.2026



Over the quarter-century of the accelerator operation, fundamental experimental studies were 

carried out that have got their due place in the worldwide research activities on electromagnetic 

processes with nucleons and nuclei. In particular, the results obtained by Kharkiv physicists on 

the single pion photoproduction on the proton have been included in the Particle Data Group 

(PDG) compilations.

Experimental studies with KIPT 2 GeV 
electron linac

J.Irvine and B.Martin, 

Soc. Stud. Sci., 15(2), 1985, P. 308

  

(electron accelerators are implied)

  

  

  

(as to paper citations…)

Most of KIPT results up to 1990 were

published in Soviet journals…
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12th IEEE Particle Accelerator Conference, 
Washington, DC, USA, 16 - 19 Mar 1987, 
pp.883

KIPT 2 GeV electron linac
(destroyed plans for upgrades …)
KIPT 2 GeV electron linac was stopped by 1991. With very low beam quality (in 

particular, a very poor duty cycle), it had not been competitive any more to conduct 

research on particle and nuclear physics for the corresponding energy region. A project 

of facility’s upgrade developed in 1980’s included construction of a pulse-stretching ring 

(‘PSR-2000’) to get a reasonable accelerator duty cycle and (optionally) increase beam 

energy up to 3-4 GeV. 

https://cds.cern.ch/record/112546
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12th IEEE Particle Accelerator Conference, 
Washington, DC, USA, 16 - 19 Mar 1987, 
pp.883

KIPT 2 GeV electron linac
(destroyed plans for upgrades …)
KIPT 2 GeV electron linac was stopped by 1991. With very low beam quality, it had not 

been competitive any more to conduct research on particle and nuclear physics for the 

corresponding energy region. A project of facility’s upgrade developed in early 1980’s 

included construction of a pulse-stretching ring (‘PSR-2000’) to get a reasonable 

accelerator duty cycle and (probably) increase beam energy up to 3-4 GeV. 

Unfortunately, absence of funding associated with collapse of the Soviet Union did not 

allow this project to be realized.

No funding, no upgrades, 

collapse of Soviet Union

https://cds.cern.ch/record/112546
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Project of Møller polarimeter for JLab’s Hall A
With the closure of the 2 GeV linac, the priority in the experimental nuclear and 

particle physics research carried out at the institute shifted towards extension of 

the international collaboration. In the early 1990s, KIPT group developed the 

project of the Møller polarimeter, which was then constructed at the Hall A of the 

Jefferson Lab (USA) to measure the electron beam polarization. 

While working on the project, the effect of a substantial impact of the target atomic 

electron motion on the beam polarization measured with the Møller polarimetry

was discovered [L.G.Levchuk, Nucl. Instr. and Meth. A 345 (1994) 496; preprint KFTI 32-

92 (1992)] : “tiny” electron binding energy (<10 keV) can substantially affect result of 

polarization measurement for electron beam with energy of ~1 GeV, ~10 GeV, ~100 GeV, 

… 

Hall A Møller polarimeter layout Møller polarimeter on JLab Hall A beam line 
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02.04.1993 – Memorandum of Agreement between Government of Ukraine and 
CERN

1993 – meeting with CERN representatives (incl. M. Della Negra) at NSC KIPT

1994 –1998 – R&D on CMS hadron calorimeter (HCAL)  search for “adequate” 
scintillator material for CMS HCAL; participation in HCAL-prototype manufacturing, 
beam-testing and computer simulation – NSC KIPT (Kharkov-KIPT) jointly with ISMA 
(Kharkov-ISMA) and V.Karazin Kharkiv National University (KNU)

1998 – 2002 – participation in mass production of scintillator (SCSN-85, Kuraray) 
tiles for CMS endcap HCAL (quality control  based on light yield measurements)

2001 – 2009 – preparation for CMS data processing through  construction of 
computer facility [‘Worldwide LHC Computing Grid’ (WLCG) site since 2005; 
commissioned in 2009 as CMS Tier-2 centre, T2_UA_KIPT], computer simulation of 
CMS physics and MC event production 

2009 (LHC start-up) – now – participation in CMS HCAL support/upgrades, CMS 
computing infrastructure and physics analysis of CMS data

NSC KIPT in CMS experiment at 

Large Hadron Collider (LHC): milestones



Activities at NSC KIPT within CMS  

experiment after LHC start-up

Support and upgrades of the CMS hadron calorimetry
 mainly focused on R&D studies of radiation resistance of scintillators using 10 MeV

electron linac

 in particular, dose-rate dependence of light output degradation in SCSN-81

scintillator (used in CMS HCAL) has been actively studied

CMS computing infrastructure for data processing
 support of T2_UA_KIPT Tier-2 center of CMS grid infrastructure

 since LHC startup, >25 PB of CMS information has been transferred to T2_UA_KIPT

 T2_UA_KIPT site has exhibited high quality of operation

Physics analysis of CMS data
 in the past – studies of observability with CMS of a Higgs boson (with mass above

the on-shell ZZ decay threshold) decaying as H0 Z0Z0 ee() +
 for the last several years – search for SUSY signal (direct chargino and slepton pair

production in pp collisions) on complete LHC Run 2 dataset [jointly with Instituto de

Fisica a de Cantabria, IFCA (CMS AN-19-256) ]

27.01.2026
Ukrainian contributions to particle 

physics: history and prospects
14
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Slide from report by HCAL PM (P. de Barbaro), CMS Week, Dec 2013 



NSC KIPT participation in CMS 

computing infrastructure: support of  

T2_UA_KIPT Tier-2 center 

CMS Tier-2 site ranking based on 
readiness metrics for past year
(1 January  – 31 December 2025) 

https://cmssst.web.cern.ch/ranking

For the year, T2_UA_KIPT readiness was 
95.2% of time -- one of the best readiness 
indicators among all the CMS Tier-2 sites

16

T2_UA_KIPT is the only Ukrainian site 

that gets LHC data and provides its 

processing in the 24/7 regime; 

since LHC startup, more than 25 PB of 

CMS experimental information have 

been transferred to the T2_UA_KIPT 

center for processing

https://cmssst.web.cern.ch/ranking/
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Jointly with ‘Instituto de Fisica a de Cantabria’, IFCA 

(CMS AN-19-256)

Search for SUSY signals – direct slepton and chargino pair production in 13 TeV pp 

collisions through final states with 2 oppositely charged (OC) leptons (/e)

Physics analysis of CMS data at KIPT 
(example of present activities) 

Implied simplified models:
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Summary

 Fundamental experimental studies were carried out at KIPT 2 GeV 
electron linac that have got their due place in the worldwide research 
activities on electromagnetic processes with nucleons and nuclei

 After closure of the 2 GeV linac, priority in research activities was 
given to extension of international collaboration
 in particular, in 1990s, the KIPT group developed the project of the Møller

polarimeter for Hall A of the Jefferson Lab (USA)

A wide range of work within the CMS experiment at LHC is 
successfully carried out at the NSC KIPT 
 these activities include participation in computing infrastructure for data 

processing, physics analysis of the data, and support/upgrades of CMS hadron 
calorimetry

 despite the fact that KIPT/CMS group is not numerous, our activities are still 
visible within CMS
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Thank you!


