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(to remind: what is the NICA project?) 

This physics is under discussion for J-PARC as well: 

and the corresponding LOI was submitted to the J-PARC PAC. 
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Introduction (about the NICA project) 
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Introduction 
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Introduction 



6 E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Introduction 
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The NICA Project: recent review papers  

and Eur. Phys. Journal A “Hadrons and Nuclei”, 52 N8 (2016),  
ed. by D.Blaschke, J.Aichelin, E.Bratkovskaya et al (special issue). 
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Introduction 
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Introduction 
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 NICA complex  
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Introduction 
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Introduction 
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Introduction 
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the fixed target experiment  
at the Nuclotron 

at the Collider 

Spin Physics Detector (SPD)  start of Stage I -   2023 

project is under preparation 

NICA  DETECTORS 

start of Stage I   -   2017 

start of Stage I  -   2019 

Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Baryonic Matter at Nuclotron (BM@N) 

MultiPurpose Detector (MPD)  
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Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Experiments with fixed targets (the BM@N first of all) 

at extracted Nuclotron beams  

are important parts of the NICA project. 
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Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Introduction 
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NICA Collider area (Jan. 2017) 

Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Civil construction status 
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NICA Collider area (May 2017) 

Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Civil construction status 
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NICA Collider area (May 2017) 

Introduction Civil construction status 
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NICA Collider area (June 2017) 

Introduction Civil construction status 
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Runs 52 and 53 of the Nuclotron 
(total duration:  2070 hours) 

Some last year news concerning realization of the NICA project 
(fixed targets part): 

 

(1) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Renewal of the polarized deuteron beam 
at the LHEP of JINR (results of the year 2016) 
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The SPI-project includes the following stages: 
 

 development of the high-intensity Source of Polarized Ions  

 complete tests of the SPI 

modification of the Linac pre-accelerator platform & power 
station 

 SPI matching with Low Energy Beam Transfer (LEBT),  

 RFQ & Linac 

 remote control system (console of Linac) of the SPI under the 
high voltage 

 SPI & Linac runs with polarized beam and polarization 
measurements at  the NUCLOTRON 

Source of Polarized Ions (the project) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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SPI – the Source of Polarized Ions (p, d, H); JINR+INR RAS 

RF rack  High-current power supplies Electronic rack №1, №2 

V.Fimushkin 

A.Belov 

• In August 2012, the ABS was transported from the INR of RAS 
(Moscow) and assembled at JINR 

• All-inclusive SPI-tests are carried out in 2014-2015 at JINR  

• ~ 2 mA deuteron beam current was achieved in July 2015 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 



24 

deuterons  

protons 

WFT SFT   MFT 

         B/Bc
p            

Principle of the SPI operation 

Final H hfs 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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SPI transportation and assembly at the LU-20 

The control system of the SPI is under the high voltage 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

SPI – the Source of Polarized Ions (p, d, H); JINR+INR RAS 

V.Fimushkin 

A.Belov 
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LEBT + Buncher 
4 wane  RFQ   
(3 sections)  

         MEBT        LU-20 
   QT + Bu +QT 

New fore-injector for LU-20 
The design has been started in 2011 In collaboration with ITEPH, MEPHI. 

q/A 1.0 0.5  0.3 

Injection energy, [keV] 31 61.8 103 

Max current, [mА] 10 20 10 

Output energy [MeV/u] 0.156 

Norm emittance (output) [π·cm·mrad] ≤ 0.5 

RFQ length, [m] 2.2  

Transmition, % > 85% > 89% > 93% 

In LU-20 acceptance 70 % 71 % 80 % 

so
u

rc
e

 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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LEBT + Buncher 
4 wane  RFQ   
(3 sections)  

         MEBT        LU-20 
   QT + Bu +QT 

so
u

rc
e

 

New fore-injector for LU-20 
The design has been started in 2011 In collaboration with ITEPH, MEPHI. 

The LEBT, RFQ and Medium energy beam transport (MEBT) were assembled 

in March – May 2016 

 

The MEBT includes two triplets of quadrupole lenses and Buncher 

 

In the current configuration the Buncher is absent (Transmission ~ 20%) 

 

The new High-Voltage platform was assembled 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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New fore-injector for LU-20 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Triplet inside the LU-20 resonator 

New fore-injector for LU-20 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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G.Trubnikov, 

A.Butenko, 

A.Govorov, 

V.Monchinsky, 

T.Kulevoy, 

S.Polozov 

… 

 

16 of May 2016 – beam from the laser source was accelerated in the LU-20 

New fore-injector for LU-20 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Run 52 (technical) 



Run 53 of the Nuclotron (27.10.2016 – 25.12.2016): 

32 

The ultimate goal of the run was  

physics with polarized deuteron beam 
 

1) ALPOM-2 with vector polarized deuteron beam:  
measurements of analyzing powers for polarized protons and neutrons 

in the multi-GeV energy region  
 

2) measurements of cross sections and analyzing powers of  
deuteron scattering at CH2 and C targets (tensor polarized deuterons) 

(the DSS project)  
 

3) Works with unpolarized deuteron beam (methodics) 
 

All the works were performed according   
the JINR topical plan.    

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 



Physics experiments, 

accelerator physics 
and R&Ds of users 

cooling  

preparation 

repairing  

Beam time 

(hours)  

22.12.16  
BM@N 

field, kGs 

intensity 
5108 

2108 

8108 16 

10 
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Run 53 of the Nuclotron (27.10.2016 – 25.12.2016) 
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The total run duration: 
 1400 hours   

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Use of beam (hours): in fact/planned 

BM@N 
Intern. 

targ. 
MPD 

ALPOM-2 HyperNIS Accelerator  

physics 

(including polarimetry) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Selected results  (ALPOM-2 in the run 53) 
all the data are preliminary,  
data analysis is in progress, 

 

reports are being expected at the DSPIN Conference  
(Sept. 2017) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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From talk by V.Punjabi  

at JINR PAC for particle  

physics, session 43 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

ALPOM-2 is  
for this! 
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(From N.M.Piskunov) 
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(From N.M.Piskunov) 
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Polarimeter at the extracted beam 
(focus F3) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

(From N.M.Piskunov 

and R.A.Shindin) 
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(From N.M.Piskunov 

and R.A.Shindin) 
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(From N.M.Piskunov 

and R.A.Shindin) 



42 

Preliminary 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

(From N.M.Piskunov) 
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Data on the neutron asymmetry were obtained with 
 

CH and CH2 targets at neutron momentum pn=3.75 GeV/c 
 

at the first time. 
 

Data analysis is in progress. 

After 2016 year, 
JINR has again, at the LHEP Nuclotron, 

the polarized deuteron beam 
with kinetic energy up to 5 GeV/nucleon  

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Some last year news concerning realization of the NICA project 
(fixed targets part): 

 

(2) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Run 54 of the Nuclotron 
(total duration:  1008 hours) 

10.02.2017 – 24.03.2017 
 

One of the important results of this run is: 
at first time, JINR has got the relativistic polarized proton beam, 

accelerated in the Nuclotron (up to 2 GeV kin. energy). 



Run 54 of the Nuclotron (10.02.2017 – 24.03.2017): 
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1. Works with SPI: 
 Data taking (to complete measurements started in the run 53): 

 DSS project 
 ALPOM-2 project 

 Accelerator physics: acceleration of polarized protons in the 
Nuclotron. 

 

2. Works with the Laser Source (nuclear beams: C and Li) 
 Carbon beam 

 BM@N: start of data taking for commissioning (and R&D for 
other users) 

 7Li beam 
 HyperNIS: start of data taking for commissioning (and R&D for 

other users) 
 

All the works are included in the JINR topical plan.  

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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The total run duration:  1008 hours   

cooling  

preparation 

repairing  

 
accelerator physics 
and user’s works 

polarized protons:  

 53 hours (5.2%) 

unexpected stops 
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BM@N Intern. 

targ. 

HyperNIS Accelerator  

physics 

including polarized protons 
and polarimetry of d and p 

ALPOM-2 

including R&D for  other 
users 

Use of beam (hours): in fact/planned 

In general, users are satisfied by the machine work. 



48 

ALPOM-2 in the run 54: 

 unique result, observed at first time in the world: 
new (From N.M.Piskunov) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

SPI performance for deuterons was investigated. In particlular, 
the tuning of the SPI in the “tensor” mode was studied (using 

polarimetry at the Internal Target Station  
for monitoring of the tensor polarization of deuterons) and  

value of Pzz  -1.5 was observed.   
The capability of the Nuclotron to accelerate polarized 

protons was investigated at first time in JINR. 
Polarization  of  the internal  beam  of  polarized protons 

was measured at 500 MeV.  
 

Polarimeter at the extracted beam (F3 focus): 
Polarization of extracted polarized protons  was seen at the level 

of |P|(0.10.15)  at Tp = 1 and 2 GeV (kinetic energy) 
( very preliminary estimation!). 
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Polarimeter at the extracted beam (F3 focus) 

Deuteron beam momentum: 7.5 GeV/c 
(preliminary, Nuclotron run 54, SPI in the Pzz=0 mode) 

Pz=2/3, Pzz=0 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

(From R.A.Shindin) 
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• JINR has restored (in 2016, run 53) polarized deuteron beam  
with kinetic energies up to 5 GeV/nucleon; 

 

 now, at first time, JINR has also the relativistic polarized 
proton beam, accelerated in the Nuclotron. 

This is the most important result of the run 54 for external 
users, taking into account that  

accelerated polarized proton beams of intermediate energies 
do not exist at other world centers at present. 

 The acceleration of polarized protons in the Nuclotron  
is very important result for the NICA project as well… 

• New physical results were obtained, important for intermediate  

energy polarimetry of neutrons (above pion production threshold) .    

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 

Reports are being expected at the DSPIN Conference  
(Sept. 2017) 
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Other last year news concerning realization of the NICA project 
(instrumentation part): 

 
 

(3) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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(A) 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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The next nearest step – the Booster 

SC magnets for Booster: 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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(B) 

The official ceremony of launching of the high-technology line for 
assembling and testing of SC magnets has taken place on Nov. 28. 

The ceremony was attended by leaders of the NICA and FAIR  projects .  

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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 Incoming inspection zone 
 SC cable production hall 
 SC coils production hall 
 Area for assembling of the 

magnets 
 Area for magnetic 

measurement under the 
room temperature 

 Bay for leakage tests 
 Area for mounting SC-

magnets inside cryostats 
 Cryogenic test benches 

The main production area includes: 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 



58 

Production plans: 

40 dipole magnets for the 
NICA Booster 
48 quadrupole magnets 
with multipole correctors 
for the NICA Booster 
80 dipole magnets for the 
NICA Collider 
86 quadrupole magnets 
with multipole correctors 
for the NICA Collider 
175 quadrupole magnets 
with multipole correctors 
for the SIS100 synchrotron 
(FAIR project) 
 
Total  429 
 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Final remarks 
(instead of conclusions) 

It should be taken into account, that 

interest to the intermediate energy physics problems  

is being renewed and new experimental opportunities 

are being opened for polarization phenomena studies 

(JINR, first of all) and are suggested for meson beams … 
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 The restoration of the accelerated polarized  deuteron beam with kinetic energy up to 5 
GeV/nucleon is very important result for the NICA project (spin physics part as in the 

collider mode, as in the fixed target mode).  
 The acceleration of polarized protons in the Nuclotron is another very important result 

for the NICA project (spin physics part as in the collider mode, as in the fixed target mode). 
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(From talk by A.O.Sidorin at JINR PAC for Particle Physics, 26.06.2017)  

These plans will be discussed once more at the  
5-th Beam User’s Workhop (Oct. 5-6, 2017) 
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Thank you very much 

for your attention!  

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Backups… 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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The NICA Complex 

existing facility  In red: to be constructed  

KRION-6T+ HILac (3MeV/u) 

PS & LU-20 

(5MeV/u) 
hall for fixed target 

experiments  

SPD hall 

MPD hall 

Collider 

NUCLOTRON 

0.6-4.5 GeV/u 

Booster  

(600 MeV/u) 

(Planned future) 

Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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 Ring circumference, m  503.04 

heavy ions 

 b, m 0.35 

 energy range for Au79+:  √SNN, GeV 4 - 11 

 r.m.s. Dp/p, 10-3 1.6 

 Luminosity for Au79+, cm-2 s-1 1x10
27 

polarized particles 

 max. energy for polarized p,  Gev 27 

 Luminosity for p, cm-2 s-1 1x10
32 

NICA collider major parameters 

Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Parameter Project (2017) 

Magnetic field, T 2.0 (B = 42.8 Tm) 

Field ramp, T/s 1.0 

Repetition period, s 5.0 

Energy, GeV/u Ions/ cycle 

Light ions    d 7.0 51010 

Heavy ions With KRION-6T & Booster 

40Ar18+ 5.9 21010 

56Fe26+ 6.4 11010 

124Xe48/42+ 5.0 2109 

197Au79+ 5.5 2109 

Polarized beams With SPI  

p 12.9 11010  *) 

d 6.6 11010 

Nuclotron Beams 

*) With the Siberian snake 

Introduction 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Characteristics of the magnets for Booster: 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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Status of manufactoring of the Booster magnets: 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 
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In upgrade of the cryogenic complex: (C) 

Successful first run of the 1000 l/h helium liquefier  

The most powerful helium liquefier unit (in Russia) was 

installed and successfully launched at JINR 

E.A.S., 11-th ACTPT@Peterhof , 25.07.2017 


