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1. Review of the development of the polarization control 

scheme at NICA

a) Preservation of the proton polarization at Nuclotron

b) Spin Transparency (ST) mode at the NICA collider

c) Feasibility of measuring EDM in the ST mode at the 

NICA collider 

2. The first stage of operating with polarized beams in the ST 

mode of  the NICA collider

3. Experimental verification of the spin-flipping system at 

integer spin resonances in Nuclotron

4. Summary
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Resonance depolarization at Nuclotron (2009) 
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Solenoidal snake in Nuclotron (IPAC 2014)  
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Proton polarization preservation in Nuclotron (IPAC 2017)  
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The 5% solenoid snake requires of 

0.65 Tm at the momentum of 3.4 GeV/c.

The 50% solenoid snake requires of 

25 Tm at the momentum of 13.5 GeV/c.
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Conventional polarization control at NICA (IPAC 2011) 
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Spin tune 𝝂 =
𝟏

𝟐
(similarly RHIC)

NICA lattice enforces the single periodic 

spin direction

Two rotator based on strong transverse field 

are used  to change polarization direction  

Infeasible for deuterons
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First paper about ST mode at NICA (SPIN 2012) 
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Spin tune 𝝂 = 𝟎
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Comparison of snakes  (DSPIN 2013) 
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Placement of snake solenoids in NICA (DSPIN 2015) 
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Polarization control by small solenoids (DSPIN 2013) 
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Ion polarization control at SPD and MPD (IPAC 2015) 
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Calculation of  ST-resonance strength at NICA (DSPIN 2015) 
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CDR  (Baldin ISHEPP XXIV, 2018) 
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Feasibility of measuring EDM  in the ST mode at NICA (2018) 
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Possibilities of ST mode in the NICA collider

The polarization control scheme allows one: 

 to provide the longitudinal or the transverse polarizations at SPD/MPD (SN) 

 to maintain polarization up to 70% during the lifetime of the beams (Snakes)

 to operate with polarized beams at any energy (maximum energy is defined 

by snake field integrals)  

 to have the polarized beams during the asymmetric mode operation

 to have Spin-Flipper based on SN with reverse time less 1 sec.

Two full solenoidal snakes per ring provide ST mode.

Field integral for one snake:

BL = (251) Tm for protons ( pc= (0.513.5) GeV  ) ,  

BL = (6165) Tm for deuterons ( pc= (0.513.5) GeV  )

Spin Navigator (SN) based on weak solenoids is used to manipulate the 

direction of the spins.  

Maximum field integral of SN solenoids:

(𝐵𝐿)𝑆𝑁 ≤ 0.6 Tm for protons and deuterons
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Unique operation mode with spin-flippers at NICA

The new ring filling mode (all bunches with the same polarization in 

the both rings) and the new operation (sequential switching-on of the 

spin-flippers in the rings) [S.S. Shimanskiy]:

1st ring +++… |ххх| - - -… |      | - - -… |xxx| +++ …|      | +++…

2nd ring +++… |      | +++…|xxx| - - -… |      | - - - … |xxx| +++…

(+ +)           (- +)           (- -)           (+ -)       (+ +) 

|ххх| - spin-flipper switching-on, no data taking

|   | - spin-flipper switching-off, no data taking

There are no problem with measurement of the bunch 2 bunch 

luminosity and no problem to reverse the polarization at the ion 

source during ring fillings!
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1-st stage of operating with polarized beams in the ST mode
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MPD SOL + 1× 𝐒OL: 6 T, 1m

MPD

SPD

p up to 1.60 GeV/c 

d up to 0.49 GeV/c

4×SOL: 6 T, 1m

MPD

SPD

p up to 3.20 GeV/c 

d up to 0.98 GeV/c

First configuration:

ST mode with the 

MPD and 6T-solenoid 

Second configuration:

ST mode with four 

6T-solenoid 
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Experimental verification of ST mode at integer spin resonances
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Alexander Kovalenko, as an outstanding scientist and

head of the our team for the development of

polarization control systems, made a significant

contribution to the formation of a novel spin

transparency method for controlling the ion

polarization in the NICA collider, which is necessary

for the successful implementation of the polarization

research program at JINR.

We are grateful to fate that we were lucky to work

fruitfully together with Alexander Kovalenko.


