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Superheavy Elements (SHE) Factory — the Goals

» EXxperiments at the extremely low (6<100 fb) cross sections:
 Synthesis of new SHE in reactions with °YTi, %Cr ...;
 Synthesis of new isotopes of SHE;
 Study of decay properties of SHE;

» Experiments requiring high statistics:
* Nuclear spectroscopy of SHE;
 Study of chemical properties of SHE.



SHE Factory

SHE Factory Building

High-current cyclotron DC-280

New facilities:

* New gas-filled separator
* Preseparator

« SHELS

- Etc.



DC-280 cyclotron for stand-alone SHE factory

DC280 (expected)
E=4+-8 MeV/A
lon lon Output
energy intensity
[MeV/A]
Li 4 1x10%4
180 8 1x10%4
4O0Ar 5 6x1013
“8Ca 5 0,6-1,2x10%
Cr 5 2x1013
8Fe 5 1x1013
1245n 5 2x1012
136X e 5 1x1014
238U 7 5x10%0



DC-280

Main Parameters

lon sources

DECRIS-PM - 14 GHz
Superconducting ECR
(developing stage)

Injection energy

Up to 80 keV/Z

AlZ range 47
Energy 4+8 MeV/n
Magnetic field level 0.6+1.3T
K factor 280

Gap between plugs 400 mm
Valley/hill gap 500/208 mm/mm
Magnet weight 1000 t
Magnet power 300 kW
Dee voltage 2x130 kV
RF power consumption 2x30 kW
Flat-top dee voltage 2x14 kV
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DC-280 cyclotron
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Autonomous Launching and Tuning Works (LT Works)




Configuration of the DC-280
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Beam injection system
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The DECRIS-PM ion source on the platform

Communications under the platform



Magnet trimming colls

Azimuthal trimming coils Radial trimming coils

Number of radial trimming coils

11

Number of azimuthal trimming coils

Checking of magnetic field direction between trimming
coils was carried out during Launching and Tuning Works




F,=7.32+10.38 MHz RF system

F;=21.96+31.14 MHz
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“ Plating assembling

RF resonator (June 2018)

RF generators



Beam extraction system

Extraction radius of

Focusing O’\/

magnetic / /‘ oY N\ '
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Electrostatic Assembling of the deflector

deflector

Magnetic channel
L=0.9 m, G=4.6+8.4 T/m




Radial current probe, flat-top resonator, extraction channels
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Power supplies of injection



DC-280 control room




Plan of the 1-st floor of the SHE Factory
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New FLNR gas-filled separator (contracted)
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Arrangement of GFS-2 at the beam line No3
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Installation of magnets: June 2018
Commissioning: Sept. — Oct. 2018
Obtaining licenses and permits : Nov. 2018




Quality control system for construction
of the DC-280 cyclotron

The DC-280 cyclotron was constructed in compliance with the
Quality Assurance System under standard GOST R ISO 9001

The Quality Assurance System defines:

° Project structure management

« Types of official documents, procedures for their
preparation, processing, storage, and classification

 Stages of the DC-280 project implementation



The project structure management

Project Supervisor

Chief of .
Head of Project Radiation Science and Communications Head of Design

Funding and Safety Technology with Chief Designer and
Administration Supervisor Head of SHE Factory Engineering
Theme No. 13 building Works

Administrative Group of Organizational Design of -
and financial material and and technical accelerator units
group technical supply group and systems
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The structure of the DC-280 documentation catalogue

DC-280
documentation

Internal information
(general):

Acts and certificates
Instructions
Orders

Quality standards compliance
instructions

Letters

Action plans
Layouts

Minutes of meeting
Technical protocols

Technical
documentation on
project themes

PS- Project Supervisor

Register

FH- Head of Project Funding and Administration

SH- Science and Technology Head

AH- Head of works on assembly site preparation

DH- Head of Design and Engineering Works

Financial
documentation

Input data

Explanatory
notes

Technical
assignments

Technical
guidelines

Technical
reports

Engineering
specifications




The DC-280 documentation catalogue
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Stages of the DC-280 project implementation

Autonomous LTWSs without ion
) acceleration. Complex LTW

programme for the DC-280

A 4
Project documentation sent to the
Federal Medical and Biological
Agency of Russia (FMBA)

I

FMBA expert conclusion certificate
for the DC-280 cyclotron and
permission for complex LTWs

A
Complex LTWs for the DC-280
cyclotron with the acceleration of

testing ions. FMBA dosimetry
measurements, sanitary and
epidemiological studies

A 4
DC-280 cyclotron complex
operability certificate

'

*

FMBA sanitary and
epidemiological conclusion for the
approval of works at the DC-280

v

Act of commissioning of the

DC-280 cyclotron




Protocols, acts, passports, certificates of DC-280 equipment
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Conclusion

« Autonomous LTWs of all the DC-280 cyclotron
systems are being carried out. The GFS-2 separator
IS being assembled. Documents for obtaining the
FMBA permission on Complex LTWs with
acceleration of testing ions are being prepared.

« All products and systems for the SHE Factory were
designed and manufactured in compliance with the
Quality Assurance System.



THANKS FOR YOUR ATTENTION!
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