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Requirements to the facility in polarized mode

A polarized and non-polarized p-; d-collisions
d pTPT(p) at Vs, = 12 + 27 GeV (5 +12.6 GeV kinetic energy )

a dtdt(d) atvsyy = 4 + 13 GeV (2 +5.5 GeV/u kinetic energy )
0 Laverage ® 1-10e32 cm=—st (atvs,, = 27 GeV)

a sufficient lifetime and degree of polarization
A longitudinal and transverse polarization in MPD/SPD

[ asymmetric collision mode, pd should be possible
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Tasks for development of polarization research at
Nuclotron-M/NICA Complex

® New polarized proton and deuteron source — SPI
e New RFQ pre-injector and LU-20 upgrade

e Upgrade of the polarimeters:
- at the linac output
- at circulating beam in Nuclotron ring
- at the extracted beam
e Design of absolute polarimeter for the collider rings
e Design of the Solenoidal Snakes System
e Further simulations of polarized beam multi-turn dynamics
in the Nuclotron and NICA collider

e SPD Project
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NICA operation in Polarized Mode (1)
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NICA operation in Polarized Mode (1)
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NICA operation in Polarized Mode (2)

» d1-beam was accelerated at the Synchrophasotron in
1986; at the Nuclotron in 2002. No dangerous spin
resonances up to 5.6 GeV/u. The beam was used for
physics data taking. New ion source SPI — 2016. The
source parameters can provide the intensity of 5e10 pp.

NO OTHER FACILITY WHERE POLARIZED
DEUTERON BEAM IS AVAILABLE

« PT- beam was first accelerated at the facility in 2017.
The problem (at Nuclotron, NICA booster and collider) —
spin resonances. Proposed by NICA-team systems of a
spin control made this task practically solvable.
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NICA operation in Polarized Mode (3)

Despite of the NICA design and construction, the Nuclotron was
running for physics data taking, detectors test and accelerator tasks.

« Run-53 (dT, Li) October — December, 2016
« Run-=54 (df,p9.C February — March, 2017
* Run -55(C, Ar, Kr,) February. — April, 2018

Data from the Nuclotron duty book are presented below.
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Nuclotron — key element of the new project

o NIRES, SRS -

R .
JIPENEES L A

W e

G

e

6 AGeV STRONG FOCUSING SYNCHROTRON
SINGLE TURN INJECTION
INJECTION ENERGY — 20 MeV PROTONS

o \!

A. M. Baldin, A. A. Smirnov,
L.G. Makarov et al

glassfiber tape

kapton tape

nichrome wire
d=0.2 mm

superconducting wire
d=0.5 mm

copper-nickel tube, 7

two-phase helium

- 5 MeV/u DEUTERONS |

MAXIMUM MAGNETIC FIELD -2 T
THE FIELD RAMP -1 T/s

A.D.Kovalenko et al

LILAC+
A. V. Butenko et al

ISHEPP, Dubna, 17-23 September 2018



Polarization control in Collider: spin tune v = 0

Solenoid-based
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Polarization control in Collider: weak solenoids
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Polarization control in Collider: summary

] The proposed scheme is suitable for any type of the
particles. Necessary manipulations are provided without re-
installations of the equipment at the magnetic system.

. The scheme provides the desired polarization direction in
the both IP’s (MPD and SPD detectors), and gives also a
possibility of simple decision the problems of polarization
matching at injection and at polarimetry points
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SPD at Collider: (from talk by R.Tsenov at SPIN2018)

existing facilities to be constructed
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SPD at Collider: general requirements

- close to 41 geometrical acceptance;

- high-precision (~50 ym) and fast vertex detector;

- high-precision (~100 um) and fast tracker,

- good particle ID capabilities;

- efficient muon range system,

- good electromagnetic calorimeter,

- low material budget over the track paths,

- trigger and DAQ system able to cope with event
rates at luminosity of 1032 cm-2 s-1,

- modularity and easy access to the detector
elements, that makes possible further
reconfiguration and upgrade.
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SPD at Collider: general view
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SPD at Collider: hybrid magnetic system
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SPD at Collider: hybrid magnetic system

Nuclotron/ITER technology
of superconducting coils
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SPD at Collider: hybrid magnetic system

Nuclotron/ITER technology
of superconducting coils
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SPD Roadmap

» Writing up of a formal JINR project for the SPD design (i.e. for
preparation of the Conceptual and Technical Design Reports) and
submission of the project to the PAC for Particle Physics:

 status report presented at the PAC meeting in Jan. 2018;

« submission of the application to the PAC in Nov. 2018 for
their meeting in Jan. 2019;

» Setting up of the collaboration and election of its
management bodies (2019);

» Signing of an MoU based on “Regulations for the organization of
experiments conducted by international collaborations using the capabilities of

the JINR basic facilities” http://www.jinr.ru/wp-
content/uploads/JINR_Docs/Regulation_for_the organization_of experiments_eng.doc

(2019).
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Strategic Goals — for a long future program

m Electron-lon Collider:

m Search for EDM — electric dipole moment

A.D.Kovalenko et al ISHEPP, Dubna, 17-23 September 2018
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Feasibility of measuring EDM in spin transparent particle optic
systems of a storage rings/colliders. NICA collider rings can be

used for this task.
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Summary

- The NICA-SPIN program at polarized protons and
deuterons Is In progress;

* Important tests of the new elements of the injector
facility and polarimetry were performed in 2016 — 17;
* Real steps were made on the SPD set-up design -
preparation of the project was started,;

» Operation at polarized deuterons can be considered
as a commissioning program for the NICA Collider.

* It IS very necessary to continue operation of the
Nuclotron with polarized deuteron and proton
beams in parallel with heavy ions.

A.D.Kovalenko et al ISHEPP, Dubna, 17-23 September 2018
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