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NICA (Nuclotron based lon Collider fAcility)
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IMPABUTEJIBCTBO POCCUMCKON ®EJIEPAIIMU
PACIHIOPAXKEHUE

ot 27 anpens 2016 r. Ne 783-p

MOCKBA

O voanncanun Cornamenns vexkay lpasureascrsom
Poccniickoi Megepanuy 0 MEAKIYHAPOIHOH MEAINPABHTEILCTBEHHOMH
HAYYHO-HCC1€0BATEILCKON opranuiauueii O0beNHHEHHBIM HHCTHTY TOM
SAEPHBLIX HCCIEIOBAHKI O COZANMM H IKCILAIYATAINH KOMILIEKCA
CBEPXNPOBOAAIIHX KOEI HA BCTPEUHbIX NyuKax Takeabix nonos NICA

1. B coorsercteun ¢ nynktom | ctatbu 11 ®enepasbHoro 3axoua
"O mexnayHaponHelx — norosopax — Poccuitckoit  Depepaunu”  0g00pHTH
apeactasientbit MunoOpruayku Pocenn corsacosansbii ¢ MU/lom Poccun,
Mundurom  Poceun, Mundkonompazsutus  PoccHu  # MeXIyHApPOAHOM
MEKMPABHTENbCTBEHHOM Hay4HO-MCCIEN0BATENLCKOH OpraHu3auHeit
OO0beAHHEHHBIM HHCTHTYTOM sCpPHBIX HeenesoBanuii npoext Cornatuenis
mexay llpaButrenscteom Poccuiickoit  Menepausu M MEKIYyHAPOAHOH
MEKIPABUTENBCTEEHHOM
ObbeAMHEHHBIM

Hay4YHO-HCCIe0BATEILCKO oprasusanue
HHCTHTYTOM  AZEPHBIX  MCCIENOBAHMH ©  CO3MaHWM
W IKCIUIYaTallMK KOMIJIEKCA CBEPXNPOBOMSLIMX KOACIL Ha BCTPEUHBIX NMyHKax
raensix voos NICA (npunaraercs).

2. Mopyuuts  MunoGpraykn  Poccun  1poBectd  11eperoBopsi
C  MEXKIYHApOIHOH  MCAKMPABHTENBCTBCHHON  HAYYHO-MCCASAOBATENLCKON
opranvsaumeit  OObeAMHEHHBIM  HHCTMTYYOM  AAEPHBIX  MCCIENOBAHHI

M MO ROCTIKEHHH JIOTOBOPEHHOCTH MOANMCATH OT MMenu [lpasurenbersa
Poccuitckoit ®Penepaunn ykasaHHoe B nyHKTe | HacTOALIEro pacrnopsKeHWs
Cornauiesue, paspeulds BHOCMTER B TIPUIAraeMelii  MPOCKT H3IMEHEHWS,
HE UMEIOUIHE MPHHUKITHAIBHOIO XapaKkTepa.

http://nica.jinr.ru/
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NICA: Recreating the first moments of the Universe
in the Lab
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Main tasks of the NICA project

e study of hot and dense baryonic matter
e jnvestigation of nucleon spin structure, polarization phenomena

e modernization of existing accelerator facility

— relativistic ions from p to Au at energy range
VSy\= 4 - 11 GeV
— polarized p and d at energy up to
VS =27 GeV (p)

NUCLOTRON BASED ION COLLIDER FACILITY




NICA Complex
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Facility components: status
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cryogenic heavy ion source KRION of Electron String lon Source (ESIS) type,
laser source,

source of polarized protons and deuterons,

modernized linac LU-20 (existing),

new heavy ion linear accelerator (HILAC),

transfer channels.
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JINR Synchrophasotron

Magnetic system weight —
36 000 tons !!
most heaviest accelerator
people ever built

The last weak focusing
machine for high energy
physics




Nuclotron cable technology

Developed at 1980th
) glassfiber tape

kapton tape

nichrome wire Diameter of NbTi filaments - 10 microns
d=0.2 mm

~ Number of the filaments - 1045

superconducting wire Twist pitch of the filaments -5 mm
d=0.5 mm Twist length of the wires - 47 mm
Number of the wires -31
Nominal current -6.0kA

copper-nickel tube, 2
d=5 mm \{@

two-phase helium
CEPTUDOPUKAT

Huo0uii-ruTaHoBbIii CBEPXNPOBOASILINI CTPEH YCOBEPIIEHCTBOBAHHOM
KOHCTPYKLHH /151 MOJAeJIbHOro maruuta byerepa yckopuTebHOro
komiiekca NICA

CKHT 0,78-8214-1,38
[TapTus 1-C2-18-1-12/2-1-2



SC dipole for the NICA Booster

Thermal shield
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Vacuum shell
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First superconducting heavy ion accelerator
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NICA Booster

Circumference, m 211
Fold symmetry 4
Max energy, MeV 578
Max magnetic rigidity, T-m 25
Dipole field, T 1.8
Vacuum, Torr 1011
Beam intensity, ions/pulse 1.5*%10°

E-cooling system

Injection system

Feed box

Power supply



Booster-Nuclotron transport channel

Booster Nuclotron

 under contract
with BINP

O Channel delivery
March 2020

O ...April 2020 start
mounting




Nuclotron

e Acceleration of heavy ions for
storage in the collider

0.6 + 4.5 GeV/u

1+ 1.5-10° ions
e Acceleration of polarized protons
and deuterons for feeding the collider

p 20 MeV = 12 GeV
d 5 MeV/u + 5.6 GeV/u
1010 particles

e Acceleration of both polarized and
unpolarized protons and deuterons
and heavy ions for internal target
experiments or slow extraction to fixed
target experiments




NICA Collider
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How does NICA collider look like?

_ I 700 LHC, proton beam, £ = 450 GeV, = 64.28/59.31
B fu nctions . Beta function, m d W B— |

LHC

- RHIC, bare gold nuclei beam, £= 13.5 GeV/y;, = 28.19/29.18
Beta function, m i ' 14 @/ / | hx S

120 55—\
RHIC |

Y

0 | | | | | |
0 05 1 15 2 25 3 35 Skm

-
_
—
—
e ==

160 NICA, bare gold nuclei beam, £= 4.5 GeV/u, Q,/Q, = 9.44/9.44
149, Beta function, m By —

120
NICA % :
60 B

40
20

1
>
I

0 100 200 300 400 ssm 500




NICA Multi Purpose Detector

SC Coil = superconducting solenoid
IT — inner detector

ECT — straw-tube tracker

TPC — time-projection chamber
TOF — time-of-flight stop counters
FD — fast forward detectors

ZDC — zero degree calorimeter

BBC — beam-beam counter

CPC
Tracker |\




Spin Physics Detector

VD Tor magnet RS Endcap

TR

PID

ECal ECal Endcap

PID Endcap

Beam pipe

Sol magnet

e Drell-Yan pair, J/{ and prompt-photon
production with longitudinally and
transversely polarized p and d beams aiming
at extraction of unknown (poorly known)
parton distribution functions;

e spin effects in baryon, meson and photon
production in various exclusive reactions;

e diffractive processes;

e multiquark states and correlations;

e studies of cross sections, spin asymmetries
(Krisch effect) and spin-dependent
amplitudes in elastic scattering.



Baryonic Matter at Nuclotron (BM@N)
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e study of elementary reactions
and “cold” nuclear matter

e study of the properties of
dense nuclear matter with
strangeness

e hypermatter production

e hadron femtoscopy
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Thank you for your attention!




