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Current work
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Recent 'H and °H results
from ACCULINNA-2
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Mid and long-range planning prospects
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Low-energy nuclear physics in Russia

Status

Outdated infrustructure, represented mainly by soviet-time cyclotrons

Only very limited subset of modern RIB research is possible

Some breakthroughs

Superheavy-element

factory, Dubna J {ACCULINNA-Z, DubnaJ [ IRINA@PIC, Gatchina

Participation in FAIR project ] [ Heavy-ion center at VNIIEF, Sarov
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Huge increase in the scale of
modern and prospective RIB
facilities:

Starting price tag 1-2 G€

~

)

4 Scale increase — (i) RIB A
production increase via primary
beam energy (or/and power)

increase and (ii) universality of
\_ RIB facility )

-~

o

Is it possible to have world
competitive RIB program with
modest investment scale?

~

J

To find reasonable compromise
limiting universality

To go to “underdeveloped” fields



Empty “ecological niche” in modern
low-energy nuclear physics

storage ring physics with RIBs

[ Underdeveloped field: j { Empty field: studies of RIBs

in electron-RIB collider

|

RIB storage ring

Isochronous mass
spectromentry

Precision reaction
studies on internal
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Studies of
electromagnetic
formfactors of
exotic nuclei in

e-RIB collider
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electron
storage ring
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gas jet target
Atomic physics [
studies with Radioactivity
striped ions studies with

striped ions




DERICA — Dubna Electron-Radioactive DER/ E*A
Isotope Collider fAcility (maybe RICF?...) e C

Basic facility
High-current superconducting Hl

Project emphasis
Reaccelarated RIBs, storage ring
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Primary beams at modern and prospective RIB factories

/RIBF (RIKEN) 370 AMeV\
FAIR (Darmstadt) 1800 AMeV
FRIB (MSU) 240 AMeV
RAON (S.Korea) 200 AMeV

\_HIAF (China) 800 AMeV )

No way to compete in primary
beam energies

DERICA strategy for RIB production

/Focus efforts on HIGH N
INTENSITY of primary
beams with relatively
MODEST ENERGIES ~100-
QGO AMeV Y,

Advantages of relatively low-
energy RIBs:
- Easier to study direct reactions
at 20-70 AMeV
- Easier to work with stopped
beams

The first challenge of the project — to construct record high-
current heavy-ion superconducting cw-LINAC.
E.g. Ca beam ~3 emA (~250 puA), U beam ~1emA (~30 puA)




Advantages of the proposed facility

[ Unusual facility layout J

Ordinary approach 1: Ordinary approach 2:
ISOL RIB production -> In-flight RIB production ->

\problem to reaccelerate RIBs Problem to stop/cool RIBs

J . J/

DERICA approach:
In-flight RIB production + RIB “cooling” in gas
\cell + reaccelerated RIBs up to 500 AMeV

[ N O

Staged development Unique opportunities
- Continuity and flexibility of - World most intense RIBs for direct
the research program reaction studies at intermediate
- Low technological risks (20-70 AMeV) energies
- Highly upgradable facility - Reaccelerated RIBs up to 500 AMeV

\design / Ke-RIB collider experiment /

~




LINAC-100 [ DERICA workshop February 7-8, 2019, JINR }

Declaration of most urgent task

To start development of the “front end” for
LINAC-100 immediately

&
/
Support by JINR directorate in 2019

- Some “kick-start” resources allocated: 600 kS
- TDR for LINAC-100 by the end 2021
- CDR for the whole DERICA by the end 2021




There is something to read http://dericajinr.ru/
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More realistic map of DERICA
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Front end LINAC-100
Challenges of LINAC-100 front end

Low-energy s tobe built RFQ accelerator - Ca beam ~3 emA, U beam ~1emA

beam transport 3 RFQSCH - Practically “lossless” RFQ operation
line (LEBT) for test

n the first instance

Design: T.V. Kulevoy,
G.N. Kropachey,
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LINAC-100
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Challenges of LINAC-100 design

- Ratio of normal/superconducting

- Strippers (1,2 ?), stripping energies

- Acceleration of several charge states

- One or two front ends

- Ca beam ~3 emA ~300 ppuA 1500 kW beam
-Ubeam ~1emA ~30 ppuA 600 kW beam

&Lossless operation /

Design: S.M. Polozov, MEPhI

“Recovery” of RF
superconductivity
technology in Russia

Production: V.G. Zelesski,
FTI NAB, Minsk




:) FS / Challenges of DERICA fragment separator \

- Not well investigated energy rangy — 100-160 AMeV
Design: M.I. Yavor, - Room-temperature design requested

IAP RAS, St.-Peterburg - Momentum acceptance is AP/P = +3% (FWHM)
- Resolution is P/AP = 1500-3000
- Ca beam ~“3 emA ~250 ppA 1500 kW beam

xu beam ~1emA ~30 ppuA 600 kW beam /

Preseparator Main separator
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Selparating
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Main separator, mode 1
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Ring branch design
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Design: P.Yu. Shatunov,
I.A. Koop, BINP, Novosibirsk

ﬁhallenges of DERICA ring brancﬁ

- 3-4 rings of different types

- Three ion storage rings are to
be equipped with electron
cooling system

- Novel developments for
electron spectrometer may
make scientific objectives of
the DERICA project easier to

vchieve
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DERICA
e T
LINAC-100 + DFS

A realistic option to replace aging U-400M
cyclotron and give bright future to existing RIB
program at FLNR (aim — at least factor 100 in
beam intensities)

DERICA

In certain sense it is not a project with well
defined end point, but a strategy for the low-
energy nuclear physics development in Russia

for 15-30 years
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