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The Nuclotron run coordinator report



Run 52 of the Nuclotron planned: 02.06.2016 – 08.07.2016,

the main ring in fact: 02.06.2016 – 01.07.2016

The ultimate goal of the run was twofold:
1) to revive the polarized deuteron beams in the multi-GeV energy region

(the immediate consequence is the appearance of polarized 

quasi-monochromatic beams of neutrons and protons in this energy region, 

available for users);

2) to revive physical measurements with polarized nucleons and deuterons

(within the framework of the JINR topical plan (theme 1097)).
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New!

SPI→RFQ →LU-20   →Nuclotron

All this has to be done:
1) with the new Source of Polarized Ions (SPI),

2) with the upgraded injection complex:

This run was the “technical one” first of all.
FROM:  IV Workshop of the Nuclotron beam users, 06.10.2016E.A. S., JINR PAC for particle physics, 16.01.2017



Physics part of the run (in case of a good luck) 
Experiments at extracted beams: 5 experiments:

Data taking for physics: 1 experiments (ALPOM-2) (polarized beam!)

R&D and calibrations: 4 experiments (FAZA, BM@N, MPD, HyperNIS)

Time requested  by users (total, d): ≈768 hours

Time scheduled for users (total, d): ≈ 456 hours 

Time obtained  by users    (total, d): ∼ 120 hours 

(including unexpected machine stops)
Good results:

SPI (unpolarized mode)→RFQ →LU-20 →Nuclotron OK!

Polarimeters were prepared for measurements
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Polarimeters were prepared for measurements

(the Low Energy Polarimeter (after LU-20) and the ITS polarimeter

at the internal beam).

SPI (vector polarized mode) →RFQ →LU-20 → LEP → OK! 

(01.07.16 - 7.07.16) 

vector polarization – as expected ∼ (+/- 0.5), but:

one sign – direct measurements,

another sign: indirect measurements 

(by measurements of the tensor polarization).
FROM:  IV Workshop of the Nuclotron beam users, 06.10.2016E.A. S., JINR PAC for particle physics, 16.01.2017



01.07.2016

Run 52 of the Nuclotron (02.06.2016 – 08.07.2016)

Main ring

cooling 

preparationaccelerator physics

and R&D of user

The total run duration: ≈ 670 hours
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repairing 

and R&D of user

users: ∼ 1/3 of this time

(unpolarized d)

“ALPOM-2”, “Test-beam MPD”;

unexpected machine stop after BM@N started…

FROM:  IV Workshop of the Nuclotron beam users, 06.10.2016E.A. S., JINR PAC for particle physics, 16.01.2017



Run 53 of the Nuclotron (27.10.2016 – 25.12.2016):

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
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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., JINR PAC for particle physics, 16.01.2017



accelerator physics

and R&D of user

cooling

preparation

repairing

Beam time
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Run 53 of the Nuclotron (27.10.2016 – 25.12.2016)

The total run duration: 

≈ 1400 hours
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E.A. S., JINR PAC for particle physics, 16.01.2017
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E.A. S., JINR PAC for particle physics, 16.01.2017

(including polarimetry)
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Selected results
(all the data are preliminary, data analysis is in progress)
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Measurement of analyzing powers for the reaction p + CH2  up to 7.5 
GeV/c and n + CH up to 4.5 GeV/c at the Nuclotron

(ALPOM2 proposal)
Hadron

calorimeter

n (p) 
CH2

one charge
particle

protons

JINR-Slovakia-USA-France-United Kingdom

a
sy

m
m
e
tr

y

ALPOM-2 in the run 53 Data status: preliminary; analysis is in progress

neutrons  new
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E.A. S., JINR PAC for particle physics, 16.01.2017
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E.A. S., JINR PAC for particle physics, 16.01.2017
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Polarimeter at the extracted beam (F3 focus)
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Polarimeter at the extracted beam (F3 focus)

Deuteron beam momentum: 3 GeV/c
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E.A. S., JINR PAC for particle physics, 16.01.2017

P
z
(+) = 0.652 ± 0.004 ± 0.052 P

z
(–) = – 0.343 ± 0.005 ± 0.027  

Vector polarization of the beam (preliminary!)



Polarimeter at the extracted beam (F3 focus)

Deuteron beam momentum: 7.5 GeV/c
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E.A. S., JINR PAC for particle physics, 16.01.2017

P
z
(+) = 0.593 ± 0.005 ± 0.047 P

z
(–) = – 0.302 ± 0.006 ± 0.024

Vector polarization of the beam (preliminary!)



Some R&D results
(preliminary)
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E.A. S., JINR PAC for particle physics, 16.01.2017



“MPD test-beam” in the run 53

T0 detectors tested;

achieved time resolution: 49 ps

E.A. S., JINR PAC for particle physics, 16.01.2017

RPC prototypes tested:

achieved time resolution: ∼60 ps
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Θ= 0 degr. Θ= 9 degr.

Θ= 19 degr. Θ= 27 degr.

The first beam test of the microstrip detectors (STS) for BM@N and CBM

1082

E.A. S., JINR PAC for particle physics, 16.01.2017

Dependence of the cluster sizes upon the

beam inclination angle Θ

2-strip cluster amplitude on the STS station 0
(P-side)

Θ= 19 degr.

2 8 10

Θ= 27 degr.

16



16.12.2002

Since the 2016 year

JINR has again, at the LHEP Nuclotron,

the polarized deuteron beam

with kinetic energy up to 5 GeV/nucleon 
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16.12.2002

E.A. S., JINR PAC for particle physics, 16.01.2017

Dubna newspaper about acceleration 

of polarized deuterons in the Nuclotron


