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Kurchatov specialized source of synchrotron radiation "KISI-Kurchatov" 
("KISI-Kurchatov")
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Current state: Operational
[bookmark: _GoBack]Commissioning (year): 1999
Description:

The Kurchatov specialized source of synchrotron radiation (“KISI-Kurchatov”) is the only specialized SR source in the post-Soviet space. “KISI-Kurchatov” is a “mega-science” class facility, included in the federal register of unique scientific installations.
The Accelerator-Storage Complex (ASC) of “KISI-Kurchatov” comprises three accelerator facilities: a linear electron accelerator with energy up to 80 MeV, a small storage ring (SSR, booster synchrotron, BS) with energy of 450 MeV, and a large storage ring (LSR) with energy up to 2.5 GeV. The large storage ring is the primary source of synchrotron radiation. The small storage ring serves for intermediate acceleration of electrons from 80 to 450 MeV and injection into the LSR, and is also an SR source in the vacuum ultraviolet and soft X-ray ranges. The ASC also includes electron transfer channels between the accelerators, as well as technological and engineering systems to support their operation.
The storage rings generate bright beams of electromagnetic radiation ranging from infrared to hard X-rays, covering wavelengths from 0.1 to 2000 Å. To obtain more intense photon fluxes, specialized insertion devices (wigglers, undulators) are installed in the straight sections of the LSR.
Following the renovation of the Kurchatov synchrotron building carried out in 2007–2009, the experimental hall area was significantly expanded, opening up possibilities for creating fundamentally new SR stations. New laboratory and office spaces, halls for hosting international-level conferences, and user rest areas were created. The accelerator-storage complex was also substantially modernized. Key components powering magnetic elements and RF cavities, as well as vacuum systems, were replaced, and a special SR generator – a multipole wiggler – was installed.

Currently, within the framework of the Federal Scientific and Technical Program for the Development of Synchrotron and Neutron Research and Research Infrastructure for the period up to 2030 and beyond, a project for the modernization of “KISI-Kurchatov” is being implemented, aimed at qualitatively improving the characteristics of the radiation generated by the source. The complete replacement of the elements and systems of the “KISI-Kurchatov” accelerator-storage complex will improve the radiation emittance (a parameter defined by the product of the angular divergence and the size of the emitting spot, characterizing the radiation quality) by nearly 50 times. Such an improvement will open up the possibility for implementing the most modern methods based on the coherent properties of synchrotron radiation for obtaining the three-dimensional structure of disordered objects.
Moreover, increasing the maximum energy of the booster storage ring from 450 MeV to 2.5 GeV by replacing its magnetic structure and increasing its circumference will enable full-energy injection into the large storage ring, ensure high stability of the synchrotron radiation beam position, and essentially make the beam lifetime infinite, which is necessary for conducting long-term experiments on weakly scattering (e.g., biological) objects.

The main tasks addressed at “KISI-Kurchatov” include:
- Creation of basic nature-like technologies, including fundamentally new bio-inspired and innervated materials, and a neuromorphic component base based on brain function principles;
- Creation of new nuclear medicine technologies, including the development of radiopharmaceuticals (RPs);
- Creation of new biogenetic technologies for medicine, industry, and agriculture;
- Creation of materials and technologies for the additive synthesis of a wide range of objects;
- Development of new materials for operation in extreme conditions for space, the navy, and the Arctic;
- New energy technologies, including technologies for direct energy conversion, creation of superconducting materials, technologies for nuclear and hydrogen energy, and plasma technologies;
- Study of cultural heritage objects;
- Research into extreme states of matter using a high-power laser;
- Development of next-generation drugs (biopharmaceuticals), antibacterial and antiviral drugs.

The deep modernization of “KISI-Kurchatov,” the only specialized synchrotron radiation source currently operating in Russia, is aimed at expanding the experimental capabilities and improving the parameters of synchrotron radiation used in research, namely, significantly increasing the brightness and physical parameters of the synchrotron beam in accordance with modern global standards for third-generation sources.
The implementation of the project will enable the National Research Centre “Kurchatov Institute” to create a 3rd-generation synchrotron source. The technical re-equipment of “KISI-Kurchatov” will be carried out on the basis of the existing synchrotron source, with a complete replacement of the components and systems of the accelerator-storage complex.
As part of the technical re-equipment of “KISI-Kurchatov,” the following will be simultaneously created and commissioned:
- A new electron storage ring (KISI-2) with an energy of 2.5 GeV — a 3rd-generation synchrotron radiation source;
- A new synchrotron-booster for injecting electrons into the main ring at the operating energy of 2.5 GeV (so-called “top-up injection”);
- A new linear accelerator — a pre-injector for the synchrotron-booster with an output electron energy of 200 MeV, including microwave power supply stations based on klystron amplifiers, waveguide-feeder systems, and pulsed high-voltage generators for the klystron anode voltage, etc.;
- A transport electron-optical channel (EOC-1) for injecting electrons with an energy of 200 MeV from the linear accelerator into the booster;
- A transport electron-optical channel (EOC-2) for injecting electrons with an energy of 2.5 GeV from the booster into the LSR.

Power supply, diagnostic, and automated process control systems for the SR source, along with all engineering systems, will also be established.
As a result of the modernization of “KISI-Kurchatov,” the natural emittance of the electron beam will be reduced from 100 nm·rad to less than 10 nm·rad. With the same electron current and SR intensity, this will lead to a sharp increase in another fundamental characteristic — the brightness of the synchrotron radiation — by approximately 500 times. This will allow for the study of smaller objects, enhance the detail (resolution) of the objects under investigation, and advance research into disordered objects, which include biological systems.

