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LIT 2. Information on the decisions of the March V. Kadyshevsky
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JOINT INSTITUTE FOR NUCLEAR RESEARCH

2003-237

A.I. Malakhov

THE RESULTS OF 2003 AND THE RESEARCH PROGRAM
OF THE VEKSLER AND BALDIN LABORATORY
OF HIGH ENERGIES

Report to the 95" Session
of the JINR Scientific Council
January 15-16, 2004

Dubna 2003
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50th anniversary of the Veksler-
Baldin Laboratory of High Eergies

15.01.2004



Operation of JINR facilities in 2003

Basic Facilities

Nuclotron

IBR-2

U400

U400M

Facility operating by users' request

2370
1805

Phasotron
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“~ . Obtaining in June 2003 of
- = = the multicharged ion beam
‘l, - | of Fe24* at the Nuclotron
SR | gives a new quality for this
. accelerator

15.01.2004 95th session of the JINR Scientific Council




Physics at the NUCLOTRON in 2003

Internal beam exp. External beam exp.

Preliminary results of cross
section of the reaction
d+p=>(pp)s+n

The radius of cumulative

particle emission is slowly

growing with increasing Polarized beam
measurement angle
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Decay chains of element Z=115 observed in 2**Am + *8Ca Reaction
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Professor P. Steyn (South Africa),
President of IUPAC, at JINR.
Dubna, 27 September 2003
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Russian Fund
for Basic Research S

Ministry of Atomic
Energy of RF

A. Rumyantsev
Minister

U.S. Department
of Energy

Federal State Unitary Enterprise
“'State Scientific Centre of Russian Federation -
Research Institute of Atomic Reactors” (Dimitrovgrad, Russia)
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IBR-2

“Mayak Plant” completed the
manufacturing of the fuel
elements for IBR-2M.

The financial support of
Minatom (10 million roubles)
for the IBR-2 reactor
modernization was
contributed timely and

in full volume.

JINR funded the
modernization of IBR-2
in the volume of 285 k$

(114%, planned for 2003), The production and testing
that compensated partially of all subsystems
the debt accumulated in for the movable reflector MR-3

2000-2002. was completed.
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Electron gun
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Installation of the supporting elements for a new linac
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RUSSIAN RESEARCH CENTRE ““ POCCUMCKM HAYYHBIW LUEHTP
KURCHATOV INSTITUTE N\ "KYPYATOBCKUA MHCTUTYT"

Acad. Evgeny Velikhov, President of Russian Research Centre
“Kurchatov Institute”, visited JINR on 6 January 2004
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Inozemtsev’'s System

Quantum-spin chain with a long-range interaction.
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The Polarized Semi-Inclusive
Deep Inelastic Scattering
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The Single Spin Azimuthal

Asymmetries in Pion Production
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Pr content (y)
0.8 0.6 0.4

Paramagnetic-
Insulating

Ferromagnetic-
Metallic

Antiferro- !
magnetic- ! @
Insulating | | FM-M & AFM - I

phase-separated

Phase diagram for (La, Pr ),,Ca,;MnO;: border homogeneous FM-metallic and
AFM-insulating states are separated by an inhomogeneous mixture of them.

15.01.2004 95th session of the JINR Scientific Council



First observation of the decay K; —n% *e-
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( j tiolation tn rare ."I.'f.'rl.rJ f."rr'ra'rj.fh

A unitarity triangle in the kaon system :
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Extremely difficult experiments
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Study of direct CP-violation at the NA48/2 experiment (SPSat CERN)
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JINR’s participation in ATLAS
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HE Calorimeters Assembly in SX5 at CERN
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JINR'’s participation in ALICE

The iron yoke of the ALICE dipole magnet:
28 modules, 840 tons,
3 min length, 7 m in width and 9 m in height

Deeember‘z-éozzf.
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Students at the University Centre
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European School G
of High Energy Physics | (EuutusiN
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Tsakhkadzor, Armenia,
24 August - 6 September 2003
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Second International Summer Student School
in Memory of Bruno Pontecorvo
-|= | 7 - 18 September, 2003, Alushta, Ukraine
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SECOND INTERNATIONAL SUMMER STUDENT SCHOOL
19 - 30 JUNE, 2003, POZNAN, POLAND

NUCLEAR PHYSICS METHODS AND
ACCELERATORS IN BIOLOGY AND MEDICINE

Joint Institute for Nuclear Research, University Centre
Adam Mickiewicz University (Poznan, Poland),
Czech Technical University (Prague, Czech Republic)
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Magnetic resonance imaging (MRI) research Boron neutron ca
, pture therapy research
at MSU’s MRI and Spectroscopy Centre at the IRT reactor of MEPI

Helrome o

{1/ Mader Posnoniensit

Statistic analysis of results from in vivo dosimetry in
radiotherapy with the use of electron beams
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Conferences held by JINR in 2003

@ 56 Conferences, Workshops,
Schools, ....

— ~4900 participants, including

@ ~400 physicists from |
the JINR Member States -
(without Russia),

@ ~600 scientists from
the other countries.

M Place:

— 45 conferences in Dubna,

— 11 conferences outside Dubna:
in Armenia, Belarus, Bulgaria,

8th International Conference

g on Nucleus-Nucleus Collisions.
the Czech Republic, Poland, Moscow, 17-21 June 2003.

the Russian Federation,
the Slovak Republic, and Ukraine.
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15.01.2004

90th anniversary of the birth

of V.P. Dzhelepov (1913-1999).
One Day Scientific Conference.
Dubna, 11th April 2003.

Meeting dedicated to the 90" anniversary
of the birth of G.N.Flerov (1913-1990)
3 March, Dubna

Xl International Conference

“Selected Problems of Modern Physics”.
Dedicated to the 95" anniversary of the birth

of D.I.Blokhintsev (1908-1979), 8-11 June, Dubna

2"d International summer students school on High
Energy Physics in Memory of B.M.Pontecorvo
(1913-1993), 7-18 September, Alushta, Ukraine

International Conference dedicated to
the 95" anniversary of the birth
of I.M.Frank (1908-1990), 23-24 October, Dubna
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I.M. Frank, D.I. Blokhintsev, M.A. Markov.
Moscow State University, 1929
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Science Bringing Nations Together
CERN and JINR joint exhibitions:

m 1997
@ 1998:
@ 19909:
M 2000:
@ 2001.:
M 2002:

@ 2003:

15.01.2004

University of Oslo (Norway)
UNESCQO, Paris

UN Office in Geneva

European Parliament in Brussels
Russian State Duma

Ministry of Education and Sciences,
Bucharest, Romania

Yerevan University, Armenia
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Science Bringing Nations Together

Diplomatic Academy, Moscow, 30 October 2003
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Scientific Programme in 2004

JOINT INSTITUTE FOR NUCLEAR RESEARCH OBbEAUHEHHbLIA UHCTUTYT AOEPHBLIX UCCIIEOOBAHUN

11-8185 11-8184

TOPICAL PLAN NMPOBJIEMHO-TEMATUYECKUMX NJAH
FOR JINR RESEARCH HAYYHO-UCCIEOOBATEJIbCKUX PABOT
AND INTERNATIONAL COOPERATION U MEXXQYHAPOOQHOIO COTPYAHUYECTBA
IN 2004 OB BEAMHEHHOIO UHCTUTYTA
ANEPHbLIX UCCNEQOBAHUM
HA 2004 roa

Dubna 2003 Ady6Ha 2003
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Research Themes in 2004

Field of activity Pt
Theoretical physics 5
Elementary particle physics 26
Relativistic nuclear physics 11
Heavy-ion physics 3
Low- and intermediate-energy physics 3
Nuclear physics with neutrons 2
Condensed matter physics 5
Radiation and radiobiological research 2
Networking, computing, computational physics 3
Educational programme 1
Total: 61
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Priority Activities in 2004

M in-house facilities

— operation and development of the Nuclotron focused on the
further efficiency of the complex and achievement of a wider
range of accelerated nuclei for the users, development of the
Nuclotron beam extraction system and of external beam lines;

— modernization of the IBR-2 reactor according to the schedule of
activities approved by the Agreement between JINR and the
Russian Ministry for Atomic Energy: final assembly and bench-
tests of the new movable reflector MR-3, its assembly at a
regular site near IBR-2 and the start-up of the reactor with the
MR-3 in 2004, delivery of the reactor’'s new fuel and organization
at JINR of a working area for the assembly of fuel elements into
fuel cassettes;

— reconstruction of the U400 accelerator, completion of Phase | of
the Dubna Radioactive lon Beams (DRIBS) project,
Implementation of work on the realization of Phase Il of the
project, start of physics experiments with radioactive ion beams;
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Priority Activities in 2004

M@ facilities under construction

— decommissioning of the IBR-30 reactor and
construction of the IREN facility according to
the revised schedule of October 2003 and
dedicated funding with a view to completion of
its first stage in 2006;

— further development of JINR’s
telecommunication links, networking,
computing and information infrastructure,
Including Grid technologies;

15.01.2004 95th session of the JINR Scientific Council 41



Priority Activities in 2004

M ongoing research programmes and projects

— studies in modern mathematical physics; theoretical studies in
particle physics, nuclear physics, and condensed matter physics,
first of all with a view to supporting experimental work in these
fields;

— continued participation in frontier experiments aimed at studying
the fundamental properties of elementary particles and their
Interactions, study of rare weak processes aimed at verification of
the Standard Model of particle interactions and search for new
physics phenomena beyond the Standard Model, precise
measurement of direct CP-violation, studies of the nucleon
structure as well as thorough investigations of neutrino properties
and nature at high, low and intermediate energies, participation in
high-energy experiments at accelerator facilities at IHEP
(Protvino), CERN, DESY, BNL and FNAL,;

— participation in construction of accelerator subsystems for the LHC
as well as development of promising accelerator technologies;

15.01.2004 95th session of the JINR Scientific Council 42



Priority Activities in 2004

— continuation of relativistic nuclear interaction studies focused on the
search for manifestations of quark and gluon degrees of freedom in
nuclei and on properties of nuclear matter at high energies, as well as
studies of the spin structure of the lightest nuclei; in-house experiments
mainly at the Nuclotron, as well as experiments at accelerators of other
centres: CERN (SPS), BNL (RHIC), GSI (SIS), Uppsala University
(CELSIUS), RIKEN;

— experiments on the synthesis of superheavy nuclei with Z=116 and 118
using the upgraded Gas-Filled Recoil and VASSILISSA separators,
experiments on the chemical isolation and identification of superheavy
elements with Z=112 and 114, study of the fusion-fission reactions with
48Ca, °8Fe, %*Ni ions using the 'CORSET+DEMON facility, study of the
structure of light exotic nuclei and of the mechanism of nuclear
reactions with radioactive and stable ion beams using the ACCULINNA,
COMBAS, MSP-144 and ISTRA set-ups, construction of the MASHA
separator;

— research, development and manufacturing of neutron detectors, sample
environment systems and data acquisition systems for the IBR-2
spectrometer complex; development of the FLNP local area network;
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Priority Activities in 2004

M other items that deserve attention

— development of the JINR Educational Programme,
Including special-purpose training of specialists for
the Member States; in particular, the new activity
“Dubna International Advanced School of Theoretical
Physics” and annually held summer student practical
courses in JINR's fields of research;

— Investigation of effects induced in biological objects
by ionizing radiation with different linear energy
transfers, participation in the development of new
radiopharmaceuticals for cancer diagnostics and
treatment.

15.01.2004 95th session of the JINR Scientific Council
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15.01.2004

JOINT INSTITUTE FOR NUCLEAR RESEARCH

11-8178

THE PROGRAMME
OF THE SCIENTIFIC RESEARCH AND DEVELOPMENT
OF THE JOINT INSTITUTE FOR NUCLEAR RESEARCH
FOR THE YEARS 2003-2009

Dubna 2003

95th session of the JINR Scientific Council
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Supplements to the 7-year Programme

@ Summaries of two supplements
are presented in written form:

— “Programme of the Development of the JINR Engineering
and Technical Infrastructure”,

— “Young Staff at JINR”,

@ Booklet of projects and themes:

— booklet is available on site (from November 2003):
http://www.jinr.ru/abstracts

— contents of the booklet on the paper (131 projects),
— full electronic version of the booklet on CD.
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PhysicsWorld

The uliimale pictere of the cosmos

The whole-sky image of the cosmic microwave background taken by NASA's
Wilkinson Microwave Anisotropy Probe (WMAP) satellite

O the Universe is now about 13.7 billion years old;
0 4% ordinary matter, 23% dark matter and 73% dark energy.
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NATIONAL LABORATORY

DUCT RATIO R
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AZIMUTHAL ANGULAR DIFFERENCE A

Evidence of jet quenching in high-energy collisions between gold nuclei
(from “Physics Today”, vol. 56, p.48, 2003)
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PHENIX Detector o
: |"'.1;":
TE( ..\. " . PhEc

Central
e Magnet

Beam View

Collaboration on Cherenkov wall:
e BNL,
e Veksler-Baldin Laboratory
of High Energies, JINR
e Tsukuba University from Japan.

Cherenkov wall
installed at the PHENIX
(4 November 2003)
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NATIONAL LABORATORY

160 —

Experiment Theory

'I?EI'E—
:

130

The results from E821 for the muon anomalous magnetic moment.
Shown are is the average of three measurement for the positive muon, the
new result for the negative muon, and their combined value. Also shown
are the direct (e*e- based) and indirect (t based) theory values taken from
Davier, et al., Eur. Phys. J. C31, 503 (2003)
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Dusan Podhorsky, President of the Slovak Office of Standards, Metrology and
Testing, at the brench for the magnet of the cyclotron DC-72.
11 December 2003, JINR, Dubna
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President of Ron*'laniémf. Iliescu and
Director of JINR V.G. Kadyshevsky
Moscow, 4 July 2003
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------ ~ 5 Cooperation with India

Dr. R. Chidambaram
(Bombay) visited JINR
on 19 November 2003

g 5

Dr. D.D. Bhawalkar, Director of
Centre for Advanced Technology,
visited JINR on 27 September 2002

Prof. V.Ramamurthy,
Secretary of Science & Technology,
visited Moscow on 11 November 2003

Department of Atomic Energy and

Department of Science and Technology have agreed
in principle for India becoming an Associate Member of JINR.
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Cooperation between JINR and
the Research Centres of South Africa

Johannesburg”®

SOUTH AFRICA

_Cape town

ﬁﬁ;eity of Cape Town University of'"Witv;iatersnand,
Johannesburg
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MMWHUNCTEPCTBO
MHOCTPAHHbIX AEN
POCCUNCKOU ®EAEPALLNN

AVNPEKTOPY OB BEAUWHEHHOIO
MHCTUTYTA AAQEPHbIX

WCCNEAOBAHWUI, AKALEMUKY
POCCUICKOW AKAOEMUU HAYK
B.l. KAAbILLEBCKOMY

YBaxaeMmbii Bnagnmup Neopruesmy,

Bawe npeano)xxeHune o nposeaeHnn Ha 6ase O6beaAMHEHHOIro MHCTUTYTA
fiAepHbIX uccnenosaHum B r. [ly6Ha 3aceganmsa CoBera rnaB rocypaapcts CHIM ¢

o6cy)xaeHmnem npob6bsemM MexxayHapoaHOro Hay4HO-TEXHUYECKOro CoTpyaHn4YecTBa

Your proposal for holding on the basis of JINR, in Dubna, of the
summit of the Commonwealth of Independent States dedicated to
international cooperation in science and technology has been
forwarded to the CIS Executive Committee. This issue is planned
to be included in the agenda of the CIS summit which is
tentatively scheduled for June 2004 in Moscow.

Bbiain 6bl Npu3HaTeNnbHbI 3a NpeaocTaBneHne Heo6xoamMmon nHdopmaumn.

[D /éﬂ%ai
AvpekTop NepBoro aenaprameHTa cTtpaH CHI
A. MakapoB
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The world's largest particle physics laboratory ... where the web was born!
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SESAME VI GHT FOR EXPERIMENTAL SCIENCE
WS I THE MIDDLE EAST

| SESAME: a research centre
SESAME modelled on CERN and JINR

The SESAME members

An International centre for research
and advanced technalogy

under the auspices

of UNESCO

V.G. Kadyshevsky (Director, JINR),

K. Toukan (Minister of Education, Jordan),
H. Schopper (President, Council of SESAME),
: - R. Sarraf (Director, Al-Balqa’
LA Applied University, Amman, Jordan).
“ \ ' 18 December 2003, Marrakech, Morocco.
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