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What key problems can be solved or obtained unique
information that will push significant progress in the
understanding of phenomena and development of their
theoretical models? Significant progress can be made in the
following issues:

- to define diquark properties which are crucial to describe huge the high p; baryon matter
production and is a key stone for the exotic multiquark states explanation;

- to receive unique data about hadronization mechanisms;

- to expand experimental data (investigate full set of the isotopic nucleon-nucleon interactions)
about the huge spin effects in the high p; region and try to define the nature of these effects;

- to provide more deep investigation of deuteron spin structure at the short distances;
- to investigate effect FSI especially with the strange hadrons (NK, NA and s.0.) and to try

detect the lightest hypernuclear (pA) so very important issue for definition of
the EOS matter inside the massive stars;
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- to define properties of Cold superDense Baryonic Matter (CsDBM) which is respond for the
cumulative processes and may be have linked with states of nuclear matter
at the core of the massive stars too;

- to provide detail investigation of hyperon polarization in the high p; region and resolve
nature of this effect;

- to look at the nature of the dilepton production anomaly in np(may be nn) collisions;

- to find direct production of the exotic multiquark states as pentaquark and the tetraquark especially
in the light quark sector;

- to define mechanism of subthreshold J/'¥ production.
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NICA Collision place for SPIN physics
(deuteron and other beams, the first time all
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HeunrpoHHbI gertekTop (ZDC) HeobxoanMmbl Ans
perncTpaumm cnekTaTopHbIX HEMTPOHOB, KOTOpPbIE
NMET UMNYNbCbl 6IM3KME K NOSTOBUHHOMY
OENTPOHHOIO N UMEKT HanpaB/ieHne BbIETa,
coBnagatollee C HanpaBlEeHNEM ABUXKEHUS MYYKOB
B 06/1aCTU CTONNIKHOBEHMUSA.

deTeKkTop cneKTatopHbIX NMPOTOHOB
npeaHa3HavyeHa Ansa perncrtpaunm 3apsiKeHHbIX
NPOTOHOB, KOTOPble MMEKT UMNY/bCbl 6/IM3KMe K
NOTIOBMHHOMY MMNYJIbCY AEUTPOHOB. Tak Kak
CMeKTaToOpPHble NMPOTOHbI UMEKT UMNYNbC NPUMEPHO
B lB@ pa3a MeHblle AENTPOHHOro, yros mnx
OTK/IOHEHNA 06paTHO-NPONOPLUNOHANbHbIN
nMmnynbcy 6yaert B ABa pas3a 6onblue nocne
nepBoro (OT TOYKU CTOJSIKHOBEHUSA MYYKOB)
NOBOPOTHOro MarHuTa. lNpegnonaraetcsa co3gaTb
BO3MOXHOCTb BbIBOAA 3TUX MPOTOHOB U3 NMYYKOBOW
30HbI AN19 perncTtpaymm KoOMNakTHbIM A4EeTEKTOPOM
Ha OCHOBe al’porenemn.



m polarization control equipment CxeMa pa3MelleHnsa anemeHToB Konnanaepa HNKA
B 0ob/nacTax pasmeweHus getektopoB. OTMeYeHbl

MEeCTa pa3MelleHnd CUCteM Me4veHn4d.
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HEMTPOHHbIN OETEKTOP(ZDC)-UT3d
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Pe3ynb'ra'rb| M3MEpEHMﬁ CBeToBbIXO0Aa NNACTUKOBOIO

CUMHTUNNATOPA.
Pasmepbl KybuKa daiibep Otpakatesib  CBeTOBbIXOA, MNpvmeyaHun
b.3.
1) 30*30*30 mm3 HeT TaliBeK, 6enbiin 164
2) 30*30*30 mm3 HeT 3M, 3epKano 235
3) 30*30*30 mm3 Aa Taisek, 6enbint 392
4) 30*30*30 mm3 Aa 3M, 3epKano 400
5) 30*30*15 mm3 HeT Tansek, 6enbiii 163 TpurrepHble
6) 30*30*15Mm3 HeT 3M, 3epKano 216 CHETHNRM

pa3aBUHYTbI Ha
30 mm

1. Bkybuke 30*30*30 mm3 nop, AencTBMEM KOCMUYECKMUX YacTUL, poXKaaeTca
42*103 ¢poTtoHoB (14000 B 1 cm). PeanbHO € TaKMMU TpUTTEPaMM, KaK Y Hac
6binn, parke 6onblle —Y4aCTb U3 KOCMUKU NPOXOAUT TONLWMHY, BoNbLUYIO, YeM
30 mm. C yuetom apdektuBHocTn CullM (nyctb 45%) B camom sspKkom
BapuaHTe 4) mbl cobupaem Ha GOTONPUEMHUK OKONO 2% POXKAEHHbIX
$OTOHOB.

2. MonapHble cpaBHeHUA BapMaHTOB 5) 1 1), a TakKe 6) 1 2) roBOPAT O TOM,
4yTo cBeTocbop H6e3 pamnbepa Ha CullM ansa kybumKa BbicoTort 30 mm
HeadPeKTUBEH; TONLWMUHY (M YNCNOo POXKAEHHbIX GOTOHOB) CHUXKAEM BABOE —
CBETOBbIXO/, MEHAETCS COBCEM Mano.



T3

HaumeHoBaHue pabot

M3rotoBneHre KOMNAEKTa U3 54 CUUHTUNNALNOHHBIX 6IOKOB pasmepom
3x3x3 cmM3 4/1a NpOTOTMNA HEUTPOHHOW «CTAaHLLUM MEYEHUA» AETEKTOPHOTO
komnnekca SPD-NICA .

CLUMHTUANALMOHHbIE 6NOKM M3TrOTaBIMBAIOTCA U3 CUMHTUANATOPA Ha OCHOBE
noancTMpona.

6 610KOB AO/KHbI UMETb NO/IMPOBAHHYIO BHELIHIOK NOBEPXHOCTb, 06paboTKa no
14 Knaccy YMCTOTbl. YUCTOTa MOBEPXHOCTU OTBEPCTMA ANA Pa3MELLEHUA
CMEKTPOCMELLAIOLLErO BO/IOKHA A0/1XKHA COOTBETCTBOBATL 6 KAaccy.

MNMoBepxHocTb 48 610KOB A0/1KHA bbITb 06paboTaHa No 6 Kaaccy YUCTOTbI C
nocneayoLwmm MaTMpoOBaHUEM.

BennunHa 4ONYCKOB Ha IMHENHble pasmepbl — 0.1 MM Mo BCEM KOOpAMHATaM.

[na xpaHeHWs 1 TPAHCMOPTMPOBKM 610KM A0MKHbI 6bITb NOMELLEHbI B YNIAKOBKY,
VICK/IIoYaloLLLyt0 06pa3oBaHue LiapanviH 1 CKOJOB.

CpOK BbINOJ/IHEHUA

1 mecAL, C MOMEHTa
noAnucaHus 40rosopa
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SNNIEKTPOHUKA CNCTEMbI CBOPA JAHHbBIX
HA OCHOBE KPEMHWEBbBIX ®OTOYMHOXWNTENEWN
OETEKTOPA DANSS

. Ceupuoa™ om umenu koanrabopayuu DANSS

WMHCTUTYT TEOopeTHUyecKol U aKCNepUMEHTaNbHON GN3ankn

HaunoHanbHOro MCCNEeOBATENLCKOIO UeHTpa « KypyaToBCKWA MHCTUTYT» , MockBa

[Mpegcrapieno Kparkoe OIHCAHHE WIEKTPOHMKM CHCTEMBl cOOpa JaHHLIX Ha OCHOBE
KPEMHHEBLIX (DOTOYMHOKHUTENEH. DIEMEHTEl M MOUYIM CHCTEMEl paspaboTaHbl U IIPOH3-
penensl B HTDM cnieunaneno g gerekropa DANSS. TIpupenensl pUMeEpsl CHIHAIOB,
OLUHPPOBAHHBIX ¢ NOMOLBIO OIHCLIBAEMON 2/IEKTPOHNUKH, & TAKAE H30paHHbIE PesyiIbTATh
00pabOTKH HHAEHEpHOUO ceanca nabopa crarnetukn DANSS pecnon 2016 1.

Briet description of the data acquisition system based on silicon photomultipliers is
presented. The elements and modules of the system are designed and produced at ITEP
specially for the DANSS detector. Examples of the digitized signals obtained with the
electronic modules under discussion are also presented. together with the selected results
from the DANSS engineering run in spring of 2016.



Electronics

Specially designed DAQ system
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» Preamplifiers PA in groups of 15 and SiPM
power supplies HVDAC for each group inside
shielding, current and temperature sensing

« STP cables to get through the shielding

» Total 46 Waveform Digitisers WFD in 4 VME
crates on the platform

« WFD: 64 channels, 125 MHz, 12 bit dynamic
range, signal sum, trigger generation and
distribution (no additional hardware)

» 2 dedicated WFDs for PMTs and u-veto

« System trigger on certain energy deposit in
the whole detector (PMT based) or y-veto signal

« Each channel selftrigger on SiPM noise (with
decimation)



CHARGED PARTICLE DETECTOR
BASED ON AIRGELS
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Puc. 1: ®PAPUY B oHO-KOIBIEBOM (CJI€Ba) B MHOTO-KOJIBIIEBOM (CIIpaBa) BapHaHTaX.

Puc. 2: Cucrema nnenrudpukanun FARICH naa gerekropa Cymnep-cr-dbabpuku
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npororunia PAPUY (skcnepument u mogemmposanue) u aus nporouna FDIRC [31)(r).



The detector constructions?




IL1an paﬁoT Ha 2019 . MJIaHUPOBAICA (IMOJABABIIASICS

CM€Ta) C YYETOM BO3MOKHOM KOMIIEHCAIIUH PACXO/I0B, €CIIA ATH
3aaBKU Ha rpanTbl POOU He nomydar noaaepxky. I paHThI He
MOTyYEHbI. Tak Kak CMe€Ta CUJIBHO ype3aHa, To B 2019 1. , ecnn
He OyZIeT BO3MOXXHOCTH MOJIYUYUTh CPEACTBA JJISI ATUX TPYIIH MO
noropopaM HUP, pabotsl OynyT MUHMMAJIbHBIC M, B OCHOBHOM,
noaroroska marepuanoB 1 CDR.

1. IIpoBecTu MOnEIUPOBAHUS PP-B3aUMOICCTBUH TTpU
sHeprusx sqrt(s) 3, 6, 9 I'sB B pamkxax MC reneparopa FTF
(lamostH, Yxunckuit, [llnmaHckuit) ¢ GO OTIpeIeTICHUS
BO3MOXKHBIX YCJIOBUM (OTOOPOB) /1JIsI BBIJCICHUS
AKCKJIFO3UBHBIX MPOLIECCOB KOJIMYECTBOM YaCTULL B
KOHEYHOM COCTOSIHUU OT 2 110 6. Eciii mo3BOIAT pecypehl U
BO3MOKHOCTH, BCE ITO MPOJEIIATh B paMKax IaKeTa

SPD_ROOT.



2. [Iposectu monenuposanue (I'amosH, Yxunckuid, [llumanckuii) dd-
B3aMMOJICUCTBUH C 1IEJIbIO ONPEETUTh (U3NYECKUE mapaMeTpbl padOThI
CTaHIIUA MEYCHHMS (3aBUCSAT OT BO3MOXKHO BapHaHTa MECT CBEJICHHUSI-
pa3BeICHUS MTyYKOB) TAKUX KaK: aKCENTAHCHI IS Pa3HBIX YHEPTHMA
CTAJIKUBAIOLTUXCS S/ISP; UMITYJIbCHBIC 3aXBaThl; 3aIPY3KH JIETEKTOPOB;
(hOoHOBBIE 3arpy3KH U T.II.

3. Coznarb npototun HeWTpoHHOTro AeTekTopa (ZDC kanopumerpa) st
orpaboTku Ha HEM GEANT mopaenu paboThl AeTEKTOpa, C 1IENIbIO
onTuMM3alUKU KOHCTPYKIUU (PycunoB+2 4en., CTaBuHCKuU# +2 4el.,
AnexceeB+CBupuna, IlIuMaHCKwHiA).

4. OnpeaenuTh BapuaHT KOHCTPYKIIUU JIETEKTOPA CIEKTATOPHBIX
MIPOTOHOB HA OCHOBE a’poresyiel (MHOTOCIONHBIN BapUaHT, HECKOJIBKO
asporenen ¢ pa3HbIM N, ¢ GOKYCUPOBKOHN CPEPUIECKUM 3€PKATIOM )
(IHumanckuit, KpaBuenko +1).

5. [IpoBecTu aHaIN3 BO3MOKHBIX AJITOPUTMOB PEKOHCTPYKIIUU COOBITHI
HA OCHOBE HEUPOHHO-CETEBBIX AITOPUTMOB C TIIYOOKHUM OOyUYE€HUEM
(JIymecBckas+1, [lIumanckuii)



First experiment with polarized proton beam !?



PHYSICAL REVIEW LETTERS 120, 022001 (2018)

Nuclear Dependence of the Transverse-Single-Spin Asymmetry for Forward Neutron
Production in Polarized p +A Collisions at /syy =200 GeV
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FIG. 1. ZDC location and beam orbits of a proton (blue) bean FIG. 2. Ay fit of ZDC inclusive samples.

and a heavy-ion (yellow) beam in the special stores used for this
analysis; the z axis shows the nominal beam direction, and the
dashed line represents the zero-degree neutron trajectory. DX and
DO are the RHIC beam bending dipole magnets.



