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Preface... X

Basic Research in the East and West: A KN PF

Comparison of the Scientific Performance of High-
Energy Physics Accelerators _ _ o
This paper presents the results of a study comparing the past scientific
May 1985 - Social Studies of Science 15(2):293-341 performance of high-energy physics accelerators in the Eastern bloc with that
DOI-10 1177/030631285015002004 of their main Western counterparts. Output-evaluation indicators are used.
After carefully examining the extent to which the output indicators used may
be biased against science in the Eastern bloc, various conclusions are drawn
. aboutthe relative contributions to science made by these accelerators. Where
John Irvine @

Authors:

Ben Martin significant differences in performance are apparent, an attempt is made to
University of Sussex identify the main factors responsible.

... American scientists who had visited the
USSR were asked in a postal questionnaire to assess their

experiences, and to comment upon the quality of Soviet scientists
and the strength of their respective disciplines.'’ This approach

yielded useful qualitative peer-evaluation data on a field-by-field
basis; for example, Soviet theoretical physicists and mathematicians
were judged to be among the very best in the world, while particle
physics was generally regarded as lagging ‘between five and ten years
behind that in the United States and Western Europe’. ...

Uncritical acceptance of these figures as indicators of national
. scientific performance is, however, extremely dangerous. ...
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KIPT 2 GeV electron linear accelerator X

KM PT

In 1965, the electron linear accelerator (linac) with the beam energy of up to 2 GeV
was put into operation at the Kharkiv 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)
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KIPT 2 GeV electron linear accelerator X

KU PTF

Beam parameters

- Beam energy,

MeV 400...1800
Pulse current,

mA 100

Pulse duration,

us 2
Frequency,

Hz 50 ...100
Energy spread,

% 0.8

A. ¥ ;
Klystron gallery of KIPT 2 GeV electron linac (1970s)
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Experimental studies with KIPT 2 GeV «¢

. &
electron linac KIPT
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
guarter-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)
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Pavel V. Sorokin ... N

Gamal A. Nasser  Pavel V. Sorokin Pavel V. Sorokin

President of Egypt (1954 — 1970) Gamal Abdel Nasser
visiting National Centre for Nuclear Research
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Light heavyweights. At a conference in Moscow in 1984, Tom
/ Ypsilantis (left), co-inventor of the Ring Imaging Cherenkov
I counter, met Pavel Cherenkov (right), pioneer of the light

which now bears his name. Behind them is Pavel Sorokhin of
Kharkov.



Experimental studies with KIPT 2 GeV X

electron linac

KM PT

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). ,, *

. R R
c A W’“:‘?'rrﬁ « e
'ngo et 5 V‘J:N R
O|: (O] 2{ 3 W S
a = 4 T
rg1-
O C 2 Refl+ 2 JmE1+
"_C-' 9‘" 2 ReMt : [mMi+
U 2 et 9 m
S St 6 /\
$ %E 8 ’\k 8 e
o 0 0
:.3 E .Bl M..a-a
g’ g ReMi- ImMt-
Targets of polarized H © c L o ¢
and D nuclei basedong = } A e
superconducting 2.8 Tt
O
magnets were created 3 ERS W00 %0 W

£, MeV
Experlmental studies of the 2, T, P
polarization parameters and the vp%pno
reaction multipole analysis in the first
resonance region”, A.A.Belyaev et al.,
27.01.2026 Nucl. Phys. B213 (1983) 201

a4
0 = : L-—+ * ]
S A B .

=04

-a8

1]
Q2 F =

04

O Frascoti [§ 4
v Stanford [31

© Kharkov [6
® fhis exp.

Polarization observables (T,, P, Z) in the
deuteron photodistintegration reaction

0 [ — 4t ‘:;"'—-:'“"" T
al o e
el FEEar m..:i‘sa]

m M W W W s W

‘Eh MeV

“Proton polarization in deuteron
disintegration by linearly polarized
photons and dibaryon resonances”,
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Experimental studies with KIPT 2 GeV ' ¢
electron linac o

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

: : Numbers of Experimental High-Energy Physics Papers® Published in International
(P DG) com pl lations. Journals® during the Preceding Two Years
J.Irvine and B.Matrtin, Accelerator® 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982

Soc. Stud. Sci., 15(2), 1985, P. 308 PROTON >25GeV

... Indeed, of all the Eastern-bloc| Serpukhov - - — = 29 63 109 123 136 129 110
accelerators, only that at Kharkov appears to have produced a CERNPS 37157 211 215236 254 229 278 246 108 67

; ) Brookhaven AGS 17 58 127 166 178 150 153 93 60 51 31
comparatively high number of research papers... ) CERNISR - o _ 21 38 58 51 51 62
. . Fermilab - - - - - 5 107 176 182 179 116
(electron accelerators are implied) CERNSPS _ o Z 2D 6 18 130
PROTON <25GeV
Dubna 69 64 42 33 34 22 20 29 36 24 19
Moscow 7 15 15 27 24 24 43 36 24 24 15
Berkeley 143 122 82 95 8 60 34 13 10 5 3
Argonne ZGS - - 13 55 8 97 102 68 57 29 21
Rutherford - - 17 21 23 26 32 20 20 22 2
ELECTRON >5GeV
Yerevan ARUS - - 2 10 7 7 9 11 10

Cambridge CEA - 11 16 35 22 10 8 - - - =
Most of KIPT results up to 1990 were Hamburg DESY - - 11 39 24 3 B 2 17 4 1
. . . . SLAC - - - 21 54 82 74 79 68 33 15
ublished in Soviet journals... DaresburyNINA - - - - 9 18 13 10 10 12 5
y
Cornell - - - - 14 17 14 18 18 8 3
... itisclear| \LINEARe <5GeV
from our data on papers published in the physics journals of Soviet Kharkov - - - 6 20 31 23 29 18 22 14
Republics that these are cited far less often than papers in the|  StanfordMkIII 419 22 18 126 b - - -
. . . . . Orsay 2 11 11 11 5 4 3 -
international journals (which have a larger audience and therefore
¢ ntial citers... e’e” COLLIDERS
reach _more po.te t_ £ Novosibirsk — - - 1 9 1 0 6 4 10
(as to paper citations...) Orsay ACO+DCI - - - 1 4 4 4 2 6 9
Frascati ADONE - - - 5 16 26 17 12 10 5
Stanford SPEAR - - - - - 4 30 36 21 25

Hamburg DORIS 1 10 30 16 10




KIPT 2 GeV electron linac 4
(destroyed plans for upgrades ...) KipT

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.

12th IEEE Particle Accelerator Conference,
Washington, DC, USA, 16 - 19 Mar 1987,
pp.883

General layout of the electron linac, stretcher ring
and experimental halls. 1-5, 9: experimental halls;
7. first extraction line; 11: second extraction line,
8: the injection line; SR: the synchrotron radiation

hall.
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KIPT 2 GeV electron linac 4
(destroyed plans for upgrades ...) kP

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.
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Washington, DC, USA, 16 - 19 Mar 1987, » /
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pp.883 L]
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No funding, no upgrades,
CO”apse Of SOVIEt Unlon Gengfhl layout of the electron linac, stre her ring

apfl experimental halls. 1-5, 9: experiment3 halls;
” frst extraction line; 11: second extraction' e,
8: the injection line; SR: the synchrotron radiatiOy

hall.
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Project of Maller polarimeter for JLab’s Hall A v

»
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 Mgaller polarimeter, which was then constructed at the Hall A of the
Jefferson Lab (USA) to measure the electron beam polarization.

Hall A Moller Polarimeter _ﬁ
o
Target Quad1 Quad2 Quad3 Dipole
i

AN
G %:,D = NSCHKPT UK
UNVERSITY. OF KENTUCKY

BT Kharkdv, Ukraine

Hall A Mgller polarimeter layout Mogller polarimeter on JLab Hall A beam line

While working on the project, the effect of a substantial impact of the target atomic
electron motion on the beam polarization measured with the Mgller 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,
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NSC KIPT in CMS experiment at X
Large Hadron Collider (LHC): milestones

KIPT
# 02.04.1993 — Memorandum of Agreement between Government of Ukraine and
CERN

7

# 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
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Activities at NSC KIPT within CMS <X
experiment after LHC start-up Ko

» 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 H*— Z°2°— ete~(u™u) + vv

» 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) ]

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

ghtvi -

Sighal | eld degradation vs
dose rate (SCSN-81 and UPS-923A)

Smaller dose rates imply larger damage !

Kharkov group:
A Leonid Levchuk, Victor Popov, Pavel Sorckin
1,00 - total irradiation d . ° = Dose=1.7 Mrad
otal lrradiation aose 1. d
5 - _ R E Rate=0.2 Mrad/hr
= 0,95 sample size 32x32x4 mm? + ]
O 1 97% signal left
B - (3% signal loss)
EE 035:1 *
g N = : . < Dose=1.7 Mrad
— N Rate=0.02 Mrad/hr
Z Q9  o75- 80% signal left
50 ] (20% signal loss)
-0 il « UPS-923A
P l . i
50 065 # SCSN-81 Rate at CMS HE:
% % 060 _ . — ‘ n=3/L1 -> 10*Mrad/hr
‘D C " 001 0,1 (x200 lower than 0.02 Mrad/hr)
n = D R at M 47h Dose rate
ose ate , ra our [Mrﬂd;hr}

Test to be repeated with actual sigma-tiles/WLS fiber readout

(the measurement above done with PMT put against scintillator)

Repeat with gamma source, going down with rate to 0.1 krad/hr and dose to 0.3 Mrad:
To follow up: would N2 atmosphere help to reduce damage at low rates ¢

Pawel de Barbaro, U. of Rochester 12/10/13
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SiteReadiness 1 day status ranking of Tier2Sites

s for 2025-Jan-01 00:3(3:](:;?‘(:;0 2025-Dec-31 235“5:;‘5‘IS:QU°‘£E!&M NSC KIPT pal'tICIpathn II’I CMS \6’
&

-

% T 1 v oo COMputing infrastructure: supportof & ps
e s wx T2_UA_KIPT Tier-2 center

0932 0974
0532 09352
e o wa o CMS Tier-2 site ranking based on
T2_US_Nebrasks 0541 . .
T2_DE_RWTH readiness metrics for past year
T2 Vandeehi : (1 January —31 December 2025)
T2_FI_HIP .
T2_AT Viewns https://cmssst.web.cern.ch/ranking
T2_UK_SGrid_RALPP
T2_US_Purdue
T2_BE_UCL
T2_BR_SPRACE 0593 0$27
. oo, . For the year, T2_UA_KIPT readiness was
o onr o o 95.2% of time -- one of the best readiness
s e o indicators among all the CMS Tier-2 sites
T2_UK_Losdos_Brunel 0842 0.866
T2_IT_Bari 0sn 052
Y e cses s ous
T2_us_aaT [ 0.788 0.788
12_5R_UZrJ [ 0.783 0842 . .. ;
e v «w T2_UA_KIPT is the only Ukrainian site
_FR | | 7 7 — —_ : _
P — w o= that gets LHC data and provides its
T R wn e processing in the 24/7 regime;
T —— e since LHC startup, more than 25 PB of
s rrca I 545 5 : : .
o —— = = CMS experimental information have
_PL_Cyfrecec [ 444 7
'i{i“_;_m_ o " Dbeen transferred to the T2 _UA_KIPT
i e .m  center for processing
T2_RU_INK | 0.008 0.008
T e ww o 16

T2_RU_IHEP 0.000 0.000


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

T Eampe o pesentaciviesy
K\ PF

Search for SUSY signals — direct slepton and chargino pair production in 13 TeV pp
collisions through final states with 2 oppositely charged (OC) leptons (w/e)

Implied simplified models:
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Jointly with ‘Instituto de Fisica a de Cantabria’, IFCA
(CMS AN-19-256)
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Summary X

KM PT

1 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

1 After closure of the 2 GeV linac, priority in research activities was

given to extension of international collaboration

v in particular, in 1990s, the KIPT group developed the project of the Mgller
polarimeter for Hall A of the Jefferson Lab (USA)

JA wide range of work within the CMS experiment at LHC is

successfully carried out at the NSC KIPT
v’ these activities include participation in computing infrastructure for data
processing, physics analysis of the data, and support/upgrades of CMS hadron
calorimetry
v despite the fact that KIPT/CMS group is not numerous, our activities are still
visible within CMS
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Thank you!
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