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Status EOI(expression of interest)

Russia:

Omsk (Omsk State Transport University: Sosnovskiy Yu.M., Kurmanov R.S.)
Omsk (Dostoevsky Omsk State University: Potudanskaya M.G., Strunin V.1.)
Mexico:

Morelia (Michoacan University of San Nicolas de Hidalgo: Diaz A.-R.)
Japan:

Osaka (Research Center for Nuclear Physics, Osaka University: Hosaka A.)
China:

Beijing (University of Chinese Academy of Sciences: Olsen S.)

Beijing (Center High Energy Physics, Tsinghua University: Bingsong Z.)



NICA )y BeedeHue

Co3daHue yckopumesibHou 6a3bl JI®BI OUSAN.  — T\t e
- 1993: nod pykosodcmeom axkad. A.M. BanduHa co3daH | = NS
HyknompoH — nepesit 8 mupe CIT CUHXPOMPOH MSKESIbIX K
uoHos (4,5 AlaB) Ha ocHose nepedosol mexHosoauu l
«[y6HeHckux» CIl mazHumoe, socmpebo8aHHbIX Kak Ors
ycKopumesibHbIX UeHmpoe, maKk U Ors MnpuK/1adHbIX
uernedu,

- 2009: peweHuem KT OUAUN Havanack peanu3ayusi
npoekma NICA — Nucloton based lon Collider fAcility:

- 2016: nodnucaHo CoenaweHue mexdy OUAN u
lpasumenbcmeom P® o co3daHuu u aKcrslyamauuu
Komnnekca NICA

- 2018: MeracamneHc npoekT Komnnekc NICA Bowen B coctaB HaunoHanbHoro npoekta P® HAYKA

A.Stavinskiy,Protvino,4.6.2026



Nuclotron-based
NICA BSE#e#8 OxcriepumMeHmasbHblIe ycmaHoO8KU

PaspabomaHa Hay4Has npozpamma NICA, HaueneHHas Ha uccriedosaHue: KX/ duazpammbl 8 Masio
u3y4eHHou obracmu 6onbwotl 6apuoHHOU niromHocmu, 20e KX/ Ha pewemke He 3¢ghghekmueHa;
CrUHOBOU CMPYKMYpPbI HYKITOHO8;, a maKxXe WUPOKOo20 criekmpa rnpuxknadHbix pabom.

2018: Hayamo ¢popmuposaHue Baryonic Matter at Nuclotron (BM@N) :
MeXX0yHapOoOHbIX Hay4YHbIX Kornabopayul 5 cmpaH +OMSIM, 13 ueHmpos, >220 y4acmHUKOS;
, : Havyamael 3KCrepuMeHmal
Multi Purpose Detector (MPD) Collaboration: e
Barrel
“MPD- i i tracher
- 12 cmpat + OUSIN, M
39 ueHmpos; s,
> 500 yyacmHukos, wscr B2 N :
3aeepwaemcs co3daHue Si beam profiler K |
aemeKmopa’ wFwdSi  GEM
~ nodzomoseka K Habopy Spin Physics Detector (SPD) Collaboration:
% OaHHbIX

12 cmpaH+OMUSIN, 35 ueHmpos,
TRC | Cryostat > 300 yyacmHukos;
S Ha4Yamo co30aHue demekmopa

Oectran

Toew-of-Mgh! spsten fleciramepnehs calormeler £t ap

Strav iracker

Konnabopauna ARIADNA

Evon ;e

0719 MPUKNaOHbIX U UHHO8AUUOHHbIX pabom: B — i
6 cmpaH, 27 ueHmpos, > 185 y4yacmHUKO8; i
Hadamal uccredosaHusl =

Tiow ot PApA* tyciem wodt Aprope! Focags
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NICA )Rt Komnnekc NICA

SPD

e

duKkcnpoBaHH
blé MULLEHM,

: [ Ba NNHEMNHDbIX:
NYTU & N1Y-20

o
AN
1Y
‘A
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Motivation: Nuclotron is a good choice for rare
processes with p:> 1 GeV/c investigations

Maximal E, 12 GeV
Maximal E,(g/A=0.5) 6 GeV
Intensity (p) m
per spill 2 sec 0
Time to fill the NICA rings @
Collisions on NICA o %ﬂ/gh Dr @ Nuclotron
. il = ]
Polarized beams pr.dr, &7 F // SPD (MICA. JINR] AFmaé:s;;m |
Het & nEt pt-pt
Between NICA cycles Nuclotron will give =10 F A8 e B
beams to fixed target experiments - SPASCHARM /
‘|()31 == {U-70, Protvino) Jff ¢
E pl-pft _
+ Polarized and cryogenic targets 1030:_ ANKE | E7 _PHENIX& STAR
= (COSY, Julich) (Fer (RHIC, BNL)
- pt-p! o1 pt-pt |
102 ~*Possibility to coflide
- polarized deuterons
MPD + BM@N i is unique! '
1023—— $ S i 0 i [ SARIAA Weian S fd S 8 A i  Salise 422y 2am
1 10 100 = Cal

SPD + ? (High p+ @ Nuclotron)

A.Stavinskiy,Protvino,4.6.2026



P, (GeVic)

Why high py?
Scheme of A1+Az process, Ai: d(up to 2N+2N),He,C,...
High p; trigger =,y,K...

a

Trigger particle kinematical limits for different
subprocesses: 1IN+1N(black line)
1N+Flucton(2N,3N,4N)&Flucton+1N(blue lines)
Flucton+Flucton(red lines)

(6AGeV fixed target)

pi(max)(iN+iN)~ipi(max)(N+N)

A.Stavinskiy,Protvino,4.6.2026




Why high pi?

Scheme of p1+p2 process

High p trigger =,K,p...
Py

pz

diquark diquark

The same logic for PP:
pt((max)(diquark+diquark)>pt((max)(quark+quark)

A.Stavinskiy,Protvino,4.6.2026



Diquarks

Anomaly at p=2 GeV/C seen in p/r
also

N VL SNE TG
8~ ENAL s
o [ Vs=23.7 |
é o GeV ]

w o Rﬂp/n {
P RRES !
g i i,
|
28 S

i

1 l 1 l L l

0™ ¢4 %

p, (Gev/e)

FIG. 20. Comparison of the cross-section ratio p/r*
measured on tungsten at Vs =23.7 GeV (closed circles),
with that obtained by extrapolation to A=1 (open circles).
Ratlos obtained from the British-Scandinavian collabor-
tion (Ref. 23) at Vs=23.4 GeV are also plotted (closed

squares). FNAL Cronin et. Al. Phys Rev
d11 (1975) 3105

Description of this anomaly using

diquarks

no o [rn Ets e heme: Dmers mie seen ez

R=pPrt al

30

20

01

10

LA AL E R L R RN l..l.....qq

02 oL 06 08 X,

X, =2p1/\s.

V.T. Kim
”’Diquarks and
dynamics of
large-pT baryon
production®

V.T. Kim Mod. Phys Lett A3 9

(1988) 909

A.Stavinskiy,Protvino,4.6.2026



Measurements of A, in pp, ap and & scatterings i
would give indication on diquark spin HlpTaN

Exclusive reactions at high p+

%_ . P 'Ah(pp) — O Diquark (5=0)

TpdiqUGE // 7 j diquarT p Ann(pp) # O —> dd

A (S=1)
nn(fcp)7é 0— qd

(Sg=1)
Ann(mc) ;é 0— ole

10
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Phase diagram of nuclear matter

‘ —
: % 200
b=
g
MV g
¢ ‘ g
Q. 100-
E »
Early Universe 'g
“
- el
Y ¢ ;
~ com N~=0.16 fm=2

Vacuum Nuclei — / Crystalline
Color Superconductor

*olpp»1, T/T«1(DenseColdMatter): rich structure of the QCD
phase diagram - new phenomena are expected!
**Diagram study not finished-additional new
phenomena can be found
See, for example L.McLerran, “Happy Island”, arXiv:1105.4103 [hep-ph] and ref. therein.

A.Stavinskiy,Protvino,4.6.2026
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8o E 24000
. =
= @ 9
B - . 22000
.y = Jet quenching
CHCIN = Ridge i " —120000
Q OorC P> 4 GeVlc
JE | 3= Bew< 4GeVe 2 GeVlc < Py < Pyiis —{18000
= 2
jE Py > 2 GeVle s Bl 6000
= M 14000
- -
5 12000
a4k i | 10000
3 = 8000
L -
— “"u mmaw - — i 6000
2k R - -
= . o » 4000
1= I | 2000
: | | I L 11 l | - I | I .|
% 1 2 3 4 5 6 7 8 9 10 ©
max
pT GeV/c

STAR AuAu Vsw=200 GeV;
O.Rogachevsky, VBLPHE-seminar,08.04.2026
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Why Nuclotron? FLINT DATA: Photon spectra CBe—yX

Egeam=2.0 AGeV
- 10° = —=— 38° 150 MeV
Egeom=3.2 GeV g —=— 42° 133 MeV
107 —— 38° 173 MeV - 46° 112 MeV
- (o]
s —— 42° 155 MeV - N i
B o 3
i 46° 132 MeV 10°E ——62° 76 MeV
, 51° 117 MeV n —— 66° 74 MeV
10 — 57° 96 MeV i — 71° 71 MeV

—— 62° 87 MeV

y
I \IHHI‘

1/p dN/dE_ [arbitrary units]
)

-
o

1/p dN/dE_ [arbitrary units]

Y
—_
o
17 \IIH‘
_ =5 e
- -a-
A
_.i
e o

T \IIHIl
—_
HH‘

-

A

{ 1 1.5 2 2.5 3

e E, [GeV]

E, [GeV] iN+jN— v X, TIA=2.0 GeV i+

—— 442
3+2
2+4
243

- 242
1+Be
C+1

- C+Be .data

FLINT have got data for flucton-
flucton

interaction up to 6 nucleons
kinematical

region, which cannot be explained
neither p+Be nor C+p interactions
Six nucleons system: n!'njp!pj+?? TR

35 40 45 S0 S5 60 65 70 75 BO 85

Does we already see phase transition? 6 (dergees| 13
A.Stavinskiy,Protvino,4.6.2026




Bose-Einstein statistics of identical bosons
leads to short-range correlations in -
momentum space

L P,(p,, P
R (pl’ pz)_ Z(pl pz)

Pl( ﬁl) ) Pl( pz) CERES 158 AGeV Pb+Au HBT

N L L L L L Y O B B B

o without Coulomb correction

e with Coulomb correction

First application with photons: size of stars
(R. Hanbury-Brown, R.Q. Twiss, 1956)

In heavy-ion reactions: pions, kaons,

protons(Interferometry+strong FSI+Coulomb)... B :
1 T

A — hc _ 197 MeV/c fm

A N N R R
Ap Ap 0 0.05 0.1 0.15 0.2 0.25

q;,, (GeVic)

A.Stavinskiy,Protvino,4.6.2026



8 - /|
7| 0.8
- A 06"
2 6 - ﬂ4j
T 5 02 /.
S 4 [|] % 0.05 01 015 02 025
-t q,GeV/c
u !
E 3
Z / s+ *He
2 e o 4HE
0 005 0.1 015 0.2 025 03 035

g=Ip,-p,,GeV/c

r~1-1.5fm
A.S.et al., Phys.Rev.Lett. 93,192301 (2004)

A.Stavinskiy,Protvino,4.6.2026
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1,05+

Cermiaton g@la 2

Caption for figure 2: Normalised correlation
functions for 4He* (bosons) in the

upper graph, and 3He* (fermions) in the
lower graph. Both functions are

measured at the same cloud temperature
(0.5 uK), and with identical trap
parameters. Error bars correspond to the
root of the number of pairs in each

bin. The line is a fit to a Gaussian function.
The bosons show a bunching effect;

the fermions anti-bunching. The correlation
length for 3He* is expected to be

33% larger than that for 4He* due to the
smaller mass. We find 1/e values for

the correlation lengths of 0.75£0.07 mm
and 0.56+0.08 mm for fermions and
bosons respectively.

T ' I
i 2
Separation Az (mm)

T.Jeltes et al.,Nature,445,402(2007)

17
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1.4 uK . o 6

1.04

1.02.]

Ay

Pair separation, Az (mm)

Hanbury Brown Twiss Effect for Ultracold
Quantum Gases

M. Schellekens,R. Hoppeler,A. Perrin,J.
Viana Gomes,D. Boiron, A. Aspect, C. I.
Westbrook

We have studied two-body correlations of
atoms in an expanding cloud above and
below the Bose-Einstein condensation
threshold. The observed correlation function
for a thermal cloud shows a bunching
behavior, whereas the correlation is flat for a
coherent sample. These quantum
correlations are the atomic analog of the

Hanbury Brown Twiss effect.

Fig. 2. (A) Normalized correlation functions

along the vertical (z) axis for thermal gases

at three different temperatures and for a BEC.

For the thermal clouds, each plot corresponds

to the average of a large number of clouds

at the same temperature. Error bars correspond

to the square root of the number of pairs. a.u., arbitrary
units. (B) Normalized correlation

functions in the Dx j Dy plane for the

three thermal gas runs. The arrows at the bottom show
the 45- rotation of our coordinate

system with respect to the axes of the detector.

The inverted ellipticity of the correlation function relative
to the trapped cloud is visible.

Science,v.310,p.648(2005)

A.Stavinskiy,Protvino,4.6.2026
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Background and signal, o ,..,= 340 MeV/c

nucleons from events without smp:« 00 MeVic)

-5.5 2415 41 05 0 05 1 1.5 2 2.!
y

| nucleons from events without 6N(p%) <100 MeVic) I

B, (G:VI:)

E:
8

4
1.2

0.8)
0.6

n
0.4 [wean

0.2

S5 25 105 0 06 1 15 2 5.2

T/A=2.0

nucleons from 3N+3N

B, (GeVic)
b

-

4
1.2

0.8
0.6}
0.4}
0.2

1
5 2 15 -1 05 0 05 1 15 2 2
y

T/A=3.2

nucleons from 3N+3N

B,(GeVic)
b B

-

4
1.2

0.8
0.6
0.4
0.2

85245 A 05 0 05 1 16 2 5.2

T/A=4.0

nucleons from 3N+3N

-!.5 2 45 41 05 0 05 1 156 2 52

An idea to estimate the background:

. select UrQMD events with the number of
nucleon-participants, N, > 6

. among Ny find 6N with minimal

momentum, Prin

. select events with péN_.. < p., (100 MeV/c)

. remove this 6N from each event, rest
nucleons - background

. add the n%+6N system, these 6N — signall

. momentum of a nucleon from the signal is
smearing with a parameter o, =340 MeV/c
(Gx:Gy:Gz:Gsmear' )

Results: in the region of maximum

o | TIA(GeV) S/B

1 20  ~ 0.12/0.045=2.7
3.2 ~ 0.14/0.035 =4
..‘}.5:' -10.:.-1 050 05 1 15 2 2y.§ 4.0 —_ 0.18/0.03 — 6

19
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Background and signal, 6..,= 340 MeV/c (continued)

0.45] a-angle between trigger

particle and baryon (cms);

0.4

0.35}-

bt
w

dN/d(cosa)
o
N
W

1Ll ! 1 | L | IL i | I Ll | .| 1 | . Ll 1 11
-1 08 06 04 02 0 02 04 06 08 1
cosu

A.Stavinskiy,Protvino,4.6.2026
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URQMD

CC, 2 AGeV/c  3AGeV/c 4AGeV/c
10%ev
P 271 961 266 605 266 161
N 271720 266 368 266 624
0 43 878 64 268 85 051
m* 37 929 55 837 74 365
y 37 969 55 702 74 208
KO 230 1121 2 398
K* 235 1110 2 304
A 225 951 1922
20 86 468 927
z* 66 372 788
)2y 83 362 785
antik® 2 45 130
K- 3 33

HGND prototype on BM@N experiment

Highly granulated neutron
detector HGND

- allows to measure neutrons in

the range ~0.3 — 3 GeV
- Opens possibility to measure Z+-

A.Stavinskil,agvino,llﬁ. 2026




A
Q
N

—

B pp/np from [120(e,e’pp) !12C(e,e’pn) 172

pp/2N from [’C(e,e'pp) /'’ Cle.e’p) ] 12
V¥ npi2N from '“C(e,e’pn) I"°C(e,e’p)
A np/2N from "¢(p,2pn) 1*C(p,2p)

-
o

SRC Pair Fraction (%)

I
—

| | |
0.3 0.4 0.5 0.6
Missing Momentum [GeV/c]

Figure 2: The fractions of correlated pair combinations in carbon as obtained from the (e.e’pp) and (e.e’pn) reac-

tions, as well as from previous (p.2pn) data. The results and references are listed in Table 1.

R. Subedi et al., Probing Cold Dense Nuclear Matter,
arXiv:0908.1514v1 [nucl-ex] 11 Aug
2009{ 1.

A.Stavinskiy,Protvino,4.6.2026
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http://arxiv.org/abs/0908.1514v1

Neutron detector is important not only
for neutron registration, but also for

hyperons
nfrom L (p=2 GeV, 6=22 deg.)

E..,, of neutrons @ midrapidities - 90
IS g mE = [ nhDitheVSp 10°
~ — % Neutrons from X* |Entries 10000 |
0.5 -3 GeV C |Meanx 1611
70— |Meany 2236 -
- p~15Gevic |RMSx 02148
P [RMSY 3977
| HGND : 9 ~22° n from & (p=2 GeV, 8=22 deg.)
' » %
~ Qo 50 FeVsp ]
Beam ), 0((P) 0.5 - B0 :a;:?he%
4"- L nx 043¢
Target 40: v:;&lsnxv ?2? 10
™~ (1)~0.15 nsec, L~3.5m = RMSy 1649
30
Momenta vs Angle (all £) E
o8 PGS M 20—
2 R Enves 5136 r 1
i FTFCsBe = o
5 o X -
Thl 32AGeV  Swisw S R T
ﬂ_l 111 | 1111 | L 101 | 1101 | 111 ._'
0 05 1 15 2 vk sotoalivabast e i Lo e
3 1 15 2 25 3 35 4 45 5

Ratio Xt/X~

A.Stavinskiy,Protvino,4.6.2026

Systematics in X*/X~ can be minimized by reversing the magnet



Strangeness in dense nuclear matter

and neutron stars

With the increase of density in nuclear stars, the role of Pauli

blocking increases

Way out 1* : production of 2~ (also for compensation of p* electrical

charge)

Way out 2 : (with furthe

P %)
i
10F

Bielich NP ;3-3/5 (2010) 279

/\/E:" Ratio
..£< =

g
(@]
> .
e
T
<2

£ (Gev)
A. Sibirtsev et.al. Eur. Phys. J. A 29, 363—-367 (2006)

FSI depend on interaction point sizes (~1/r?)
A/Z (E—0) = 30, but A/Z (E >> 0) = 3 for pp.
Lack of data for AA

¢ (GeV)

‘ion of A: n—AN\O0

K.A. Maslov , E.E.
Kolomeitsev, D.N.
Voskresensky PL B748
2015 369

n}nn

[
YA " ,JL
............................. ; A R ORI
oy
o ‘ i [ '|)
{ . l
18765 18775 110

1
V5 [GeV)

Figure 4: /A results versus collisson /¥ ((/Exw for p/d4A) |1} Meson-mmcleon
reaction results are exclisded for darity, but exist only at intermediate energles and le
In the same range. The dashed line 5 the ratlo of sospin degenesacy factors (1/3)

G. Van Buren (for the STAR Collaboration) arXiv:nucl-
ex/0512018

A.Stavinskiy,Protvino,4.6.2026



30 layers

Simulated structure of
HighGranularityNeutronDetector:

Structure of Scint. layer:
array of 11x11 scintillator cells 4 x 4 cm2

Veto Fe Scint

- Transverse size of one layer: 44 x 44 cm2,

- number of layers: — 15 + Veto,

- structure of layer: 3 cm Cu (absorber) + 2.5cm Scint.
+ 0.5cm (SiPM+FEE)

- size of scintillation detectors (cells): 4x4x2.5 cm3,
total number of cells: 1936

- light readout: one SiPM with sensitive are 6 x 6 mm2
per cell

- total length of the HGN: ~ 95 cm (~3 Ain)

BOX-generator for simulations
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1 Neutron T=1GeV, ToF(L=4m)
hits distribution
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2 Neutron T=1GeV, x-y hits distribution

~ didE_proj
o Enfries 419797
Mean 21
SDev  1.141
o | dtdE_proj_to8
: Entries 419849
| k Mean 21.38
z l \ SidDev 09626
- y
: Jt\\ \
- At
TS e, A | U8 s
8 9 20 21 22 23 24 25m
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112 all -
o0} beas 36731 3000}
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2 Neutron: T=1GeV and T=0.5GeV(left),
T=1Gev and T=2GeV/(right); ToF(L=4m)
dt hits distribution
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Dispersion, ns

Dispersion, ns

h2_disp_cell
Entries 43894
. L Mean x 3.871 0
C Meany  0.7196
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25 StdDevy 0.6875
15—
0.5
B 1 1 1 I 1 1 1
12 14
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Experimental setup (vesion 0.0)

Targets SC toroidal magnet

p, d, He3,... (incl. polarized) ~ Budker INP RAS

JINR Neutron Detector Dipole magnet and
Vertex detector « Accepatance ~0.25 sr (~40% full small angles

JINR accepatance @ central rapidities) detectors

* Time resolution < 150ps
TOF and Tracker « Aplp < 2% = PID, tracking (together

TOF: At < 100ps with vertex detector)

Tracker: straw(?)

* Spectators registration
« ZDC

S

VERTEX e\

~.  Neutren detectors
- ,/\

W €

spectators

Dipole magnet

TOF

Tracker N N

SC toroidal magnet
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SC toroid. Cold vs. High temperature: pros&cons
HTSC toroid:

Cold (He) SC toroid:

Typical NbTi wires use

State of art design

Winding tooling is well established
Maximum field 2 T is reached

Larger coil section

0IIYI

magnetic field map

Need selection for HTSC tapes for uniform and
maximum parameters.

Need work for cable assembling from original
tapes

Winding tooling is not well established
A lot of design work is required

Maximum field 2 T is reached only for 40 K
temperature use (but cooling equipment for 40
K is commercially available in China for
example)

Maximum field 1.3-1.5 T may be reached for 77
K

Coil section is smaller for about 30-40 %
Smaller operation cost

=> Needs
development work
for both toroid
versions to compare
and choose the
appropriate one.

HTSC cable
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Delta-Sigma experimental place @
Nuclotron neutron beams

| //
//AL/{

HGN

///

Possible place for HGND
Speammeter of the tests and calibration

H,/D, Cryogenic target Delta-Sigma set up
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HGND with active absorber (BGO)

| Hip-aN
Cosmic rays test @
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Straw tubes based tracking detector H|pTaN

The straw tracker are using of in the different

SPD straw tracker .
experiments

V. Bautin. T Enik et al. Pas TIPP20s3 Gossy 198 Straw winding Straw
* Main tracker system of SPD ~2m long, Weldmg
D~1.6 m e ATLAS * NAG62

* Straw diameter 10 mm, thickness 36 . LHCb e SPD
um PET
e Spatial resolution of 150 um * PANDA ° KEDR
* Barrel is made of 6 modules with up  (CBM e COMET
to 30 double-layers, with the ZUV ° COMPASS e SHiP
orientation (0,+/-2°)
* Endcaps are made of 12 double-layers * Mu2e * DUNE
with the XYUV orientation  NA64  OKA
i e SVD-2 * VES
* GLUEX e SPASCH
* COZY-TOF ARM
32
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Aerogel based Cherenkov detectors :
for future HEP experiments H|p-|-aN

A.Barnyakov et. al.

FARICH for reliable /K and p/mt

separation
The most crucial issue now is
position-sensitive photon

The technique has detectors and FEE+DAQ issues.

been developed
since 2004 e i/K—separation up to 8.5 GeV/c
e u/m—separation up to 1.7 GeV/c
L =6052+083mm | e K/p—separation from 3 to 14 GeV/c

Himaowith ROl TBeam - =
& SRl b T
: oanl O W e A.Yu. Barnyakov, et al., Nucl. Instr.
' P smiun and Meth. A 553 (2005) 70-75
tl wop -
2 g ” A.Yu. Barnyakov, et al., Int. J. of
¢ . mn:om Mod. Phys. A 39, No. 26n27,
Xt 2442012 (2024)
Ry ] A.Yu. Barnyakov, et al., Phys. Part.
Nucl. 56, No. 3 (2025) 652-655

R e R A
9..4 ¥

Very promising progress in e
focusing aerogels production was

] ) The beam test results are in good agreement with
achieved in 2022-2023. Several the

, _ simulation. The expected (required) angle
largest 4-layer tiles of the focusing : : .
_ resolution for single Chrenkov photon was obtained
aerogel were produced in .
experimentaly. 33

Novosibirsk A.Stavinskiy,Protvino,4.6.2026



Asouowms o ¢+ B D-D-B-&-"- ‘l.aw'
Gt o O N-E %) E e

= M.I'm. o--@-A renne Y

- . o = - = rosrzaso T

101 magnet new surscess
@ Muuos
IC) magnet new wartacecst
101 magnet new, wrtsces st
() magnet new,surtaconst
111 magnet ew, mirtscos st
1] magret new, srfacweat
1) magret nes_ srtacoe s
i1 2nc
. Torc-Nupassscrumne'Sar
. Tanc-Nepmascranfor
. Tone-Nepamsecrimafcr
B Tenc-(apmancnnior
a Tarc-Mepeuscner Korupaten.
[30 () Tpesseepinsit scem !
[ﬂ Mncceocnd
4 Qmwl
a Tanc-Mepouscrwna Kzrmpoeem
[D Mnccencnl
(7] Mnsceocnd
[ 3eumd
“ Tere-Mepemectin Kormpaten
I
[ () 3eeras
a Tese Nepourcne Larmposen
a Tere Mepenectn Corpeears
ﬁ Tene Mepourcin'Sormpasen
ﬁ T Nepemecnmma Yormposan
G Tene MepamrownKirpatan.
Y8 Tere Mepoecin/ ompasen
a Tero Mepenecnma Kompaeimn
ﬁ Tem - Mepaveciun/Karmpossr
G Tew NMegaecna Longasin
¢ 3cont

| Womem e
SOUSVONSS Ouwigs Praaioon: 3436 SO0

N ¥
T Olsame

magnet_oew STEP phaaivd
B e 8
L Baicrpuh tnrlantlD

TP
LIS )

PEIPE T v R

7. Q Mowes

oL-co2B06®

Hiptan, stage 1

A.Stavinskiy,Protvino,4.6.2026

B e emmenes

R Heyois - & &
~ oo vl 0%

34



Conclusions HIpTaN

* A new experimental program Hip-aN is presented. Investigation of rare
processes in high p; region on fixed targets at Nuclotron is the main goal
of the project.

« Unique properties of Nuclotron complex (high intensity, polarized beams,
polarized targets) together with the development of new neutron detector
open unique possibilities to study npQCD problems and cold dense
baryonic matter

« Experimental setup for investigations at high p- is proposed
* Modular and comprehensive
3m SC toroid: cold and high temperature versions discussed

High Granularity Neutron Detector
« Algorithms of signal/noise separation
« Active BGO absorber

Straw tubes tracker

Aerogel

35
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Extra slides
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Markus Greinerl, Cindy A. Regall & Deborah S. Jin2
NATURE ,426, p.537,2003 |

Figure 1 Time-of-flight images of the molecular cloud, taken with a probe beam along the
axial direction after 20 ms of free expansion. Data are shown for temperatures above and
below the critical temperature for Bose—Einstein condensation. Surface plot of the

optical density for a molecule sample created by applying a magnetic-field sweep to an
atomic Fermi gas with an initial temperature of 0.19TF (0.06TF) for the left (right) image.

The total molecule number was 470,000 (200,000) for the left (right) picture. The surface plots
are the averages of ten images.

A.Stavinskiy,Protvino,4.6.2026
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Rate estimate for DCM
trigger (preliminary)

Estimated possible data sample (based on ITEP experimental data):
Nuclotron:108sec*108int/sec*0.4ster ~10°events (CC) for Q1+Q2~6
NICA: 10%sec*10°int/sec*10ster ~1/40 Nuclotron-rate
CBM@SIS100: 10%sec*108int/sec*1.2ster ~3 Nuclotron-rate

38
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