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institute in the scale and scope of investigations performed
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· Neutron Sources

· Idea and History of Pulsed Reactor IBR

· Spectrometers at IBR -2M

· User Program at Frank Laboratory of Neutron Physics

· Condensed Matter Research

· Applied Research



Historical Overview

ÐȢ ή

Å1903 ðAntoine H. Becquerel & Pierre Curie & Maria SkĠodowska-Curie ðradiation phenomena

Å1917 ðErnest Rutherford ðsplitting the atom in a nuclear reaction

Å1932 ðJames Chadwick -discovery of neutron

Å1932 ðJohn Cockcroft & Ernest Walton ðcontrolled split of nucleus

Å1933 ðLe· Szil§rdðthe idea of nuclear chain reaction

Å1937 ðGlenn T. Seaborg ðconcept of nuclear spallation

Å1942 ðEnricoFermi ðthe first artificial nuclear reactor Chicago Pile-1

Å1947-1993 ðNational Research eXperimentalreactor

Å1949/1957-2018 ðNational Research Universal reactor

Å1950-1954 ðErnest O. Lawrence ðthe first spallation source Materials Testing Accelerator

Å1955 ðDimitryI. Blokhintsevðthe idea of pulsed reactor

Å1957/1960-1968-2001 ðIlyaM. Frank & Fyodor L. Shapiro ðthe pulsed reactor IBR, IBR-30

Å1977/1984-2006/2010-2037 ðIBR-2, IBR-2M

Å1997/2006-present ðSpallationNeutron Source operational

Å2009/2019-future ðEuropean SpallationSource constructing



bŜǳǘǊƻƴǎ ǘƘǊƻǳƎƘ Cƛǎǎƛƻƴ ǾǎΦ {Ǉŀƭƭŀǘƛƻƴ

Åfissile material required

Ålow energy needed

Ålow efficiency outcome

Åno òdangerous goodsó

Åhigh energy particles needed

Åhigh efficiency outcome

p. 5



bŜǳǘǊƻƴ {ƻǳǊŎŜǎ ōŀǎŜŘ ƻƴ wŜŀŎǘƻǊǎ ǾǎΦ !ŎŎŜƭŜǊŀǘƻǊǎ

National Research Universal (1957) 
reactor at Chalk River, ON

SpallationNeutron Source 
at Oak Ridge, TN (2006)

Inefficient use of neutrons produced in 
stationary reactors due to

Åmonochromators(acceptance~1%)

Åchoppers in Time-of-Flight methods

Complex systems at spallationsources

/ƻƴǘƛƴǳƻǳǎ ǾǎΦ tǳƭǎŜŘ

p. 6
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Frank Laboratory of Neutron Physics

òWhy not fix a part of the reactor 
active zone on a rim of the disk so that 
at each revolution this part passes near 
the stationary zone and creates a 
supercritical mass for a short time?ó

I. M. FrankF. L. Shapiro

D. I. Blokhintsev

Institute of Physics and Power Engineering
Obninsk, Russia p. 8



IƛƎƘ CƭǳȄ tǳƭǎŜŘ wŜŀŎǘƻǊ L.wπн

ÅIBR-2 operating at 2 MW while designed for 4 MW operates from 1984

Åmodernization of all components 2006 -2010

ÅIBR-2M service life until 2037

ÐȢ γ



bŜǳǘǊƻƴ {ƻǳǊŎŜǎ !ǊƻǳƴŘ ǘƘŜ ²ƻǊƭŘ

ÐȢ ΫΪReport of a technical meeting held in Vienna, 18 ð21 May 2004 , IAEA -TECDOC-1439 (2005)
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Suite of Spectrometers

ÐȢ Ϋά
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Previously known: Fe3O4, Fe2O3, FeO
A new one: Fe4O5

Cr2O3-one of the first discovered 
magnetoelectric materials with ferroelectric 
polarization induced by external magnetic field

S.V.Ovsyannikov,.., D.P.Kozlenko, et al., Nature Chemistry (2016)

Crystal and magnetic structures of Cr 2O3

/Ǌȅǎǘŀƭ ŀƴŘ aŀƎƴŜǘƛŎ {ǘǊǳŎǘǳǊŜǎ ƻŦ bƻǾŜƭ aŀǘŜǊƛŀƭǎ

N.O.Golosova, D.P.Kozlenkoet al., Journal of Alloys and Compounds (2017) ÐȢ Ϋΰ


