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Visit of Vladimir Putin 
to the NRC “Kurchatov Institute” (10.04.2018)

Decree on the development of synchrotron-
neutron research (25.07.2019)

Federal program for the development of synchrotron 
and neutron research until 2027 (16.03.2020)

In accordance with the decree, the “Kurchatov Institute” is 
the leading scientific organization for the implementation of the 
Synchrotron and Neutron Research Development Program



The program should provide
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 Formation of a united community of users of synchrotron and neutron radiation
sources covering scientific organizations, universities, applied science and industrial
companies;

 Complementarity of the formulation and solution of global scientific problems in
the framework of synchrotron and neutron studies, the distribution of scientific
problems considering the scientific, technical and technological needs of the
regions;

 Territorial coherence of the country by creating a branched research infrastructure
of synchrotron and neutron research in the framework of solving the scientific
problems;

 International cooperation by attracting foreign research organizations to
participate in Russian projects and the integration of domestic research network
infrastructure in the activities of the global scientific community.



Scientific directions of the Program
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1. Synchrotron and neutron researches for material sciences and
industry technologies.

2. Synchrotron and neutron researches for life sciences, organic
and hybrid materials.

3. Synchrotron and neutron researches for socio-humanitarian
sciences, including research on historical materials and cultural
heritage.

4. Development of accelerator and reactor technologies, including
technologies of nuclear medicine.
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The objectives of the Program
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Creation and development of 
scientific and technological 
infrastructure



Scientific infrastructure of the breakthrough
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FLAGMAN 
SYNCHROTRONS

6 - 8 GeV (~1000 м)

APS - USA
Spring-8 - Japan

Petra III - Germany
ESRF-EBS - France 

USSR-4, RUSSIA

Kurchatov synchrotron 2,5 GeV

Far Eastern 
synchrotron 2,5 GeV

BASIC SYNCHROTRONS
"Workhorses“ – 1,5-3 GeV (>70)

Support and development 
of existing technologies

PIK

SKIF, 3 GeV

USSR-4, 6 GeV

BREAKTHROUGH



General information about KCSNI
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KCSNI is one of the few 
places in the world where 
synchrotron (KSRS) and 
research reactor (IR-8)  are 
located on the same site

KSRS: 16 beamlines 
(5  under construction)

IR-8: 7 beamlines 
(3  in construction)
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PIK, 

Gatchina

KCSNI, 

Moscow

USSR-4, 

Protvino
SKIF, 

Novosibirsk

Far Eastern 

synchrotron

Location of the facility

Russian Federation
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Kurchatov synchrotron radiation source



KSRS - beamlines
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LANGMUIR - X-ray studies of molecular films on liquid surfaces

BIOSAX – small-angle X-ray scattering for biosystems

RSA (XRD) – atomic and real structures using single- and polycrystalline diffraction

PHASE – precision X-ray diffractometry and reflectometry, phase-sensitive methods for studying substances.

BELOK (PROTEIN) – X-ray diffractometry of macromolecular single crystals

RKFM – materials structure characterization by X-ray diffraction and scattering methods

PRO – X-ray diffraction methods for the study of matter

STM – studying the features of the spatial structure of materials in a wide scales range by spectroscopy

REFRA – EXAFS spectroscopy in the fluorescence mode and X-ray fluorescence elemental analysis

EXAFS-D – polycrystalline and amorphous materials study by X-ray spectroscopy and diffraction

NANOPES – electronic structure of solids by photoelectron, optical and probe spectroscopy

RT-MT – topography and microtomography

MEDIANA – synchrotron visualization for medical and materials science diagnostics

LIGA – three-dimensional visualization of large objects (1 - 10 cm) using the X-ray computed tomography
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KSRS: new beamlines
RKFM beamline

Microfocus beamline

XSA beamline

BioSAX beamline
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KSRS: laser-synchrotron complex

Optic laser (pump)

XFEL
(probe)

time

Synchronization of short synchrotron
pulses from KSRS with femtosecond
petaWatt optical pulses from laser
complex is expected to give a
possibility for pump-probe time-
resolved experiments
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KSRS: scientific areas

PHASE

RKFM

NanoPES

Langmuir

Crystallography, material science, structural chemistry

• STM
• DIKSY
• XSA
• X-TOP

• PROTEIN
• DIKSY
• Langmuir
• Mediana

Protein crystallography, molecular biology, medicine

Micro- and Nanoelectronics, hybrid materials Cultural heritage
• REFRA
• STM
• DIKSY
• RKFM
• Mediana

Organic and hybrid multilayer 
systems

Reactor materials

Superconductors

Catalysts

Metalloorganic
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KSRS: material science results
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KSRS: biology and life science results

Cytochrome with nitritereductase (TvNiR) from 
the extremophilic bacterium Thioalkalivibrio nitratireducens. Resolution 1.5Å

~300µm

Extracting
Purification
Crystallization
Structure analysis



KSRS: life science results
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Langmuir bath

X-ray beam

Fluorescence 
detectorBioorganic 

monolayer on 
liquid surface

Fullerene

Fluorescence marker 
Zn

Porphyrin
Transparent electrode

Donor

Substrate

Electrode
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e-

Subphase

Zn
Monolayer

Air

Subphase

Determination of the orientation of the fullerene-
porphyrin dyad on the surface of the subphase
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Zn distribution, rel. units
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KSRS: life science results

Gecko vertebra after space flight

1 мм

Decalcification studies of bones in 
a long stay in space

Learning cognitive processes
using x-ray tomography

Active centers in the brain of a 
newborn mouse visualization 

0,1 мм
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KSRS: cultural heritage results

X-Ray fluorescence 2D mapping

Slavic medieval parchments

1

Objects with an ornament from 
the mound “Black grave” (X century)



Neutron reactor IR-8
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– Nuclear-physics channels

– Experimental channels

1 – Ultra cold neutrons

2 – Nuclear spectroscopy

3 – Stress analysis

4 – Single crystals 

5 – Inelastic scattering

6 – High pressure

7 – Capillary optics

8 – n, ϒ –radiography

9 – Small angular scattering

10 – Cold neutrons source
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•N SAX
•High pressure
•Reflectivity



20KURCHATOV COMPLEX FOR SYNCHROTRON - NEUTRON INVESTIGATIONS April 29, 2020

IR-8: material science results

Defect of printing

Tomographic projections
of products with a mesh
structure obtained by the
additive technology

Neutron visualization of the blade of gas turbine engine
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IR-8: cultural heritage results
X-Rays Neutrons



NBICS infrastructure
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Large-scale facilities of KSRS surrounded by scientific laboratories of NBICS center makes Kurchatov
institute a really unique place in the whole world for fundamental and applied interdisciplinary researches

NBICS-center

Kurchatov
institute

Synchrotron source

Nano-bio-labs

Technological labs

Cognitive science labs

Neutron reactor IR-8

Supercomputer and data center



Scientific technological platforms of NBICS
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Hybrid systems, integration of nanobiotechnologies and microelectronics HYBRID

Synthesis of neurophysiology, cognitive and social sciences BRAIN

Brain-machine interfaces, hybrid sensor systems BIONIC ROBOTICS

Genomic medical technologies of personal medicine and ethnogenetics GENOM

Drug design, regenerative medicine BIOMEDICINE

Nuclear medicine and radiopharmaceuticals IZOTOP

The effect of radiation on living systems BIORADIATION

Promising energy technologies: generation and consumption, bioenergy ENERGOTECH

Multi-level computer modeling and design SUPERCOMP

Interdisciplinary EDUCATION



KCSNI: statistics
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Solid state
28%

Material 
science
13%

Chemistry
15%

Structural 
biology

9%

Soft matter
6%

Metodology
6%

Life sciences
6%

Medicine
4%

Cultural 
heritage

8%
Engineering

3%
Earth sciences

2%

more than 200 experiments annually

60 Russian and foreign user organizations

more than 150 research papers annually

User affiliation (sorted by beamtime):
47% - scientific organizations, 
26% - universities,
23% - internal Kurchatov institute users,
2% - industry users
2% - foreign users 



KCSNI: users
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Top 10 users (by allocated time):
1. NRC “Kurchatov institute”

2. Lomonosov Moscow State University

3. Borissiak Paleontological Institute RAS

4. Federal Research Center "Crystallography 
and Photonics" RAS

5. Kazan Federal University

6. Kurnakov institute of general and inorganic 
chemistry RAS

7. Frumkin Institute of Physical chemistry and 
Electrochemistry RAS

8. Boreskov Institute of Catalysis SB RAS

9. Voronezh State University

10. Institute of Nuclear Physics SB RAS



International partners
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ESRF - European Synchrotron Radiation Facility

DESY —Deutsches Elektronen-Synchrotron

HZB — Helmholz Centrum Berlin

ELETTRA — Italian synchrotron

Armenian academy of sciences

Azerbaijan Academy of sciences 



Access policy
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Single procedure for all types of users (via official website)

Proposal review procedure every month

The key principle of the access — research made by our staff with 
active participation of the proposers (direct and remote access)

Easy access for Russian citizens

For foreign citizens visits to our institution is controlled by federal 
agencies, and an application for a pass must be submitted 40 days in 
advance. 

Assistance in obtaining a Russian visa
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KCSNI: website
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KCSNI: contacts

Web site:  http://kcsni.nrcki.ru/en.shtml

Facility Head:
Nikita Marchenkov

Deputy for the users:
Roman Senin: senin_ra@nrcki.ru
+7 916 594 39 33
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kcsni.nrcki.ru synchrotron@nrcki.ru

Thank you for attention!


