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The Joint Institute fоr Nuclear Research (JrNR)
is an intemational intergovemmental research
organization established based on а Convention
signed Ьу eleven founder states on 16 Маrсh
1956 and registered Ьу the UN on l FеЬruаry
\95,7.

JINR headquarters

The Institute was formed for the purpose of
consolidating the efforts and the scientific and
material capabilities of the 18 member states in
studying the fundamental properties of matter.
The Russian Minister for Education and Science
is the plenipotentiary representative of the
Russian Federation Government at the JINR.

The JINR's major fields of theoretical and
experimental rеsеаrсh are physics of elementary
parlicles, пuсlеаr physics and condensed matter
physics.

The JINR includes 7 laboratories, each of the
scale of rеsеаrсh соmраrаЬlе to that оf а 1аrgе
research institute. The JINR has а staff of about
5000 persons, including очеr 1200 scientists and
about 2000 engineers and technicians.

The JINR possesses а unique fl eet of experimental
physical facilities: Nuclotron, а superconductive
accelerator of nuclei and heavy ions, the only
one in Europe and Asia; the U-400 and U-400M
hear,y-ion cyclotrons with record-breaking Ьеаm
parameteIs used fоr experiments in slnthesis of
heavy and exotic nuclei; the IBR-2, а unique
pulsed neutron reactor upgraded to Ье used for
rеsеаrсh in neutron physics and condensed-
matter physics; and а synchrocyclotron - а
proton accelerator used for Ьеаm therapy.

Late 2008 saw the successful launch of а new
base facility, IREN, designed fоr research in the
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field of nuclear physics using а time-of-flight
technique in the пеutrоп епеrgу rапgе up to
hundreds kev.

The JINR has been successfully implementing
the Nuclotron-M project, which is expected
to fоrm the basis fоr the new superconducting
colIider NICA, as well as а project to build the
DRIBs-II hear,lu-ion complex.

The JINR possesses а fleet of high-power
high-capacity computers networked, via high-
rate communication channels, to international
computer systems. The Dubna-Moscow
communication channel of the initial throughput
20 Gbit/s was put into operation in 2009.

An important aspect of the JINR's activities is
extensive international cooperation in science
and technology: the Institute collaborates with
nearly 700 scientific centers and universities in
64 countries ofthe world. In Russia alone, which
is its major раrtпец the JINR cooperates with
150 research centers, universities, industrial
enterprises and fitms in 43 Russian cities.

Annually, the JINR sends over 1500 papers
and repotts compiled Ьу about 3000 authors
to many journals and organizing committees
of conferences. The JINR's publications аrе
circulated to mоrе than 50 countries of the world.

The JINR accounts fоr а half of the discoveries
(numbering about 40) registered in the field of
nuclear physics in the ex-USSR. The recognition
of the outstanding contributions made Ьу the
JINR's scientific staff to modetn physical and
chemical science has been the decision Ьу
the International Union оf Pure and Applied
Chemistry (IUPAC) to give the паmе dubnium
to chemical element 105 of the Mendeleev
periodic table.

Dubna's scientists hаче been the first in the
world to synthesize new, long-lived super-heavy
elements \lз,I|4,115, 116, l1'7 апd 118. These
important discoveries have crowned the 35-уеаr
intemational efforts in searching for the 'stability
island' оf suреr-hеачу nuclei.
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This design makes it possible to use time-
of-flight spectrometry methods for studies in
condensed-matter physics.

The IBR-2 reactor was developed Ьу NIKIET.
It WaS built at the JINR in 1969-1980
and commissioned on 10 FеЬruаry 1984.
The IBR-2 rеасtоr achieved first criticality
on 15.12.197В and saw its energy startup on
l0.02.1984.

Очеr the period of operation frоm the
commissioning time to 200], the IBR-2 reactor
had operated, in total, for about 50 000 hours,
providing physical scientists, while having а
relatively small average thermal power of-2 MW,
with one of the world's most intensive thеrmаl-
neutron flux (the peak value 1016 сm 2.s-1, frоm
the moderator surface). The fifty-year operating
history of the IBR, IВR-ЗO and IBR-2 reactors
gave the LNP an experience that has enabled
it to develop, collaboratively with NIKIET,
\,'}{IINM and others, а project for upgrading the
IRB-2 rеасtоr to have the estimated post-retrofit
life ofat least 30 years.

The upgraded IBR-2M rеасtоц including the set
of spectrometers, is now а раrt оf the 20-уеаr
European strategic рrоgrаm for neutron scatter
rеsеаrсh.

The IBR-2M reactor uses а fuel based оп
рlutопium-2З9 dioxide.

The IBR-2M reactor has а three-circuit cooling
system, which comprises two loops fоr sаfеф
reasons. The coolant in circuits 1 and 2 is
liquid sodium, and the coolant in circuit З is air.

621
А ,gесtiопаl уiell oJ'the upgrcttlеcl IВR-2],| reасlоr.facilit.v;
l pressure hetlder; 2 core" 3 retraclable shieldiпg,.
4 tqper part of the reaclor l,e,sse/,, 5 relrlcll. t,e,ssel;
6 mоуаЬlе rфе.,tоr

Pulse fTequency..

Pulse half-rvidth..................,. ...,.^.200 nTs

МочаЫе rеl]есtоr rotation speed:

mаiп reffector. 600 rym

аuхiliагу rеflесtоr.......... ....... З00 грm

Re]]ector rrraterial..,....... .......Nickel. steel

FаSt lleutlon flux. maximum .10rr cm-r.S-l

Moderatot...... ............WateT + mesitylene

Fast пеutrоп flux from the modeTator surfhce:

tirre-aveгaged .................10lj cm],sl
pulse-maximum ..............,...,..,....,........... 1 016 ctn-2. s ]

IBR-2M reactor core аrrапgеmепt:
] water moderators; 2 еmеrgепсу рrоtесtiоп; З - fued
rфесtоr; 4 - паiп mоvаЬlе rфесtоr; 5 att-tilialy mоуеаЬlе
rфесtоr; б fuel assembly

Electromagnetic pumps аrе used to circulate
sodium in circuits l апd2.

When in the loops of circuit l, the sodium
conveys its heat to the secondary (intermediate)
circuit coolant чiа the intemediate sodium-to-
sodium heat exchangers. The secondary circuit
heat is rеmочеd in the аir heat exchangers thanks
to chimney effect in the air heat exchangers and
in the tubes above these.

Main реrfоrmапс
шрgrаdеd IBR-2ý{



lslвlлэlеш uotsrэdsrpoueu эtrэruflоd
рu€ IBpIoIIoc '1eэr?o1otq зо sсIlsIJэlэ€JЕчэ

IеuоIlэuтц рuв эJп}эru}s JвIпсэIоцпэdпs эql

isэ.rп}эп.rlsоuеu рэлэfе1 ;о rusцэu8еrrr эq1

islBr-rэleruouвu сIuоqJ€э Jo эJщэluls эч1

isээезrаlut

}е рuе ]Inq щ surэls.{s IврIопоэ сцэu8вtп

iроqlэrп
uоI}эе4JIр uо4пэu fq sшэlsfsоuеu рuв sIeIJэlBtп
эuцlеls.&с,цэuJо sэrцэdо.ld рuв эJщэIu}s эч1

:uI SэIрп1S JoJ рэSп эq uеэ JоlэвэJ эчI

,(vuatt'Iaz
-цlq) s"rэlэurо:lээds Jэцесs-сIlsеlэш ом1 рu€
(ошпл) .rэlэruоrlээds rэцвэs-эl8uе-пешs эuо
'(Sttt1дuo'хfl,Idтtl'Елшiш) SJэlэшо}ээuэJ

,лоlсDэJ и[Z-ygJ раро.t8dп эцl to sачцtэоt 1tцuаttпlаdхg

utut g,7g./o lauLшL|) ll1.цuп о Вчt,tоц
yэllad п L!!11l |uэLuа!э ptt/'tэ Jb uоц)э',-ssо;э

ээ.lчl'(CS,f 'NO,IISdE Tvxs '9-Nc 'ZI-NI(I
'Z-No'Gдuн) SJэlэtuоlсв4JIр uэлэS Jo SlSISuoc

}эs JэlэIuо4сэds эqд ,ruвr8о;d,(эtlоd lэsп s.dNT

Jo ýIJомэшвU эч1 uIчlIд рэsп эJ€ sлэlэruо.rlсэds

Jэllвш-рэSuэрuоэ эчJ,sэrsr{qd JЕэIспu uо4пэu
uI чсJеэsэJ JoJ sэI}цIс€J о,ц1 puв suоrlв8tlsэ,л,ur
Jэцеш-рэSuэрuос JoJ SIэuuвчс IЕ}uоZIJоч эч1

элоqе рэluпоIu sJэlэшоrlээds g1 эJ€ эJэчJ
,Jо}сэЕэJ 

рэхU эч1 рulчэq
sрlэIчs эIqвlэв4эJ эч1 uo роп€}sш slsfpue
uollвлI}ce эч1 JoJ Sэqщ lIqqEJ I€luоZIJоч о,ц1 aJe

эlэq1'sэртsэв,slэuuвчс 1вluэrпuэdхэ рэuцэul
€ рuе IвluоZIJоч ,I ч}IiА рэllц SI JоlсеэJ эчJ

юtэаl|Ь,t dlqDаоlu ,аmухпо l | ;JolD,IaPoLu ()[ ;a l!п;э.ttэ

Вtttроэ б ! 7 ltпэ.ttэ8Llцооэ g |s,dtlпtcl tttlltpos 1 ;s.tаВtttltlэха

!DэL| арryjаш,rdlul 9 :t.!а8uпц)ха |)aL! ,ItD-tlпltpos с :,юpaltJl

рd\{ t !l?ssa.\.ropD)J г :aJcD a :lrэlэаl|Ь,t alqo,oul чIпut I
.,lopDal |[ a -|]gl эt1l.|о ;l цоutэtlэs у,

.ý 9

гl|о\ п цIL| ll!)!u)|\ |)lll , ,n ,,n,,-,,,,-','!,f1 О

8ttld пlto1 g !алlt laэor{s l :u{ur gt,0\9 8а
'3чt7эроlэ |uaura|a |эпJ' 9 ;рпаd рпJ' ý ;t,D\^L{l чэ|sВttп! t
:But,ttls 

'ttцsаl 
g :t.toc{tltt", 

'ut.lis 
7 lBttlcl ,пrldп I

.- 
цuэ ша1 а р п /' 7,у 7 -у g J

8ll

,a !

L

Llloo,| !о,цLх)э и a-[g[

ЕоJэYаu саS,lпd NouJnaN-JSVJ [^IZ-ESI

Jo}cBaJ иlz-uflI papвJ8dn
ечl Jo sац}шqвdsJ IвluашIJаdхп

;|,!ji]]iidglgi]я#ý***ч1



J.11, JolлT1,\i"lTITUTE FоR NUCLEAR RESEARCH

the nanostructure and properties оf lipid
membranes and lipid complexes;

the atomic dynamics of nanosystems and
materials Ьу neutron inelastic scatter method;

the texfure and propetlies of minerals and
rосk;

апаlуziпg iппеr stresses in bulk materials and
products;

nuclear pseudomagnetism based on а faciliф
with polarized neutrons and polarized nuclei;

measuring yields of delayed neutrons during
actinide fission.

ýвъ€еrхэ **ЁФж ýЕ **Фр*ý"ее**ýз

The JINR caшies out intemational cooperation
in the field of condensed mаttец in upgrading
the spectrometer set and in creation оf new
spectrometers. This cooperation in this field
involves очеr 150 universities and research
institutes in пеаrlу 40 countries of the world.
A1l users аrе given permits to conduct
experiments based on ап application assessed
Ьу an international selection panel, with the
experiment time allocated given the application's
scientific value.

Жя*въ ае*Ёчtti*s

The IBR-2 rеасtоr had its setvice life expired
in late 200б. The IBR-2 enhancement concept
was developed jointly Ьу the JINR's LNP and
NIKIET to evolve and improve the rеасtоц
with 2010 set as the upgrade completion уеаr.
То implement the concept, а рrоgrаm was
developed fоr the IBR-2 upgrading in an outage
conditions.

These documents envisaged the creation of
the upgraded IBR-2 rеасtоr with the following
improved раrаmеtеrs:

а higher flux of thermal neutrons from the
moderator surface (1.5 times as high as in the
IBR-2 rеасtоr) thanks to а compact reactor core;

reduced speeds (600 rрm instead of 1500
rрm) of the main movable rеflесtоr (MMR),
combined with the use оf а nickel alloy, make
it possible to preserve the existing length оf the
пеutrоп pulse and give the machine а 2.5 times
as long life (55 000 h);

use оf only slеече-фре fuel elements as the
fuel to bring the Ьurпuр up to 9 %, which is 1.5
times as high as in the IBR-2 reactor;

use of two emergency protection blocks,
combined with а drive using а step motor, to
enable fast and slow scram functions. This gives
а much simpler design to the fixed reflector and
improves the reliability of the sсrаm mechanism;

plesence of retractable moderators enabling
rapid moderator replacement, which makes it
unnecessary to dismantle the fixed reflectors and
the CPS rods;

рrеsепсе of а set of thermal and cold neutron
moderators: this is fоr the first in international
experience that it is suggested to use solid
mesiфlene as the working material for cryogenic
moderators at Т : 20...з0 К. This leads to
а 25 times as high cold-neutron flux with а
wavelength of очеr 0.4 пm, which is critical for
research in the field ofnanotechnologies.

Use of novel components meeting сurrепt
international safety and reliability requirements
(rеасtоr vessel, fixed reflectors, electronic
equipment, CPS actuators and others) will
extend the reactor life to another З0 years.

The components newly designed based on
modem regulations and rules include the fuel
load, the rеасtоr vessel, in-vessel and near-
vessel components, the mочаЬlе reflector of
an improved реrfоrmапсе, electronic hardware
for the rеасtоr control and protection system
with new acfuators, the reliable роwеr supply
system, the process раrаmеtеr monitoring
equipment and the rеасtоr state monitoring
system. The components with the expired life
wеrе dismantled. Most of the disassembly and
assembly operations on the rеасtоr components
were performed Ьу in а hard environment,
including high induced activiф and limited

Fit,st FA Ьеiпg loaded iпtо the tцэgrаdесl IBR-?],I rеасtоr
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