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KopoTkoaeucTByinue Koppeasiuu
B JIETKHMX SI/IPaX HA HYKJIOTPOHE

I'maBHOM LENBI0 DKCIEPUMEHTAIbHON IIPOrPaMMBbl
npoekra DSS (Deuteron Spin Structure) siisiercs Io-
JydyeHre MH(GOpPMAIMU O JIBYyX- M TPEXHYKJIOHHBIX KO-
porkozaericTByromux koppessiiusax (KJK), Brirouas wux
CIIMH-3aBUCUMBbIE YaCTH, B MHyIIHPOBAaHHBIX JeHTpOHAMU
peakuusx Ha CTaHUMM BHYTpeHHed MuieHu (GpoTo) Hy-
knorporna OUSU [1]. DT uccienoBanus BBHITOIHSIIOTCS
B coTpyaHuuecTBe ¢ (pusukamu u3 bomrapuwm, Snonuw,
OUsIN, Poccun, Pymbinnu u CinoBakuu.

KopoTkozelicTBytomue Koppensuy HYKJIOHOB B
Apax B TOCJIEIHUE TOAbI ABISAIOTCS MPEAMETOM HHTEH-
CUBHBIX TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX HCCIEN0-
Banui. [lockonbky KJIK nMeroT mioTHOCTh, CPaBHUMYIO
C IUIOTHOCTHIO B IIEHTpPE HYKJIOHA, YTO B HECKOJBKO pa3
BBILIE, YeM OObIYHAs IUIOTHOCTH SIEPHON MaTepHuu, OHH
MOI'YyT paccMaTpuBaTbCs KaK KallJld XOJOJHOM IJIOTHOU
AIePHON MaTepuu. DTH UCCIIE0BAaHHSI OTKPBIBAIOT HOBYIO

4acTh (pa3oBoil [uarpaMMbl U OYE€Hb BaXKHBI JUIsi HOHMMa-
HUSL BOJIIOLIMK HEUTpOHHBIX 3Be3f. MccnenoBanust KK
6bu1H mpoBezieHbl B nocneanee Bpems B BNL, SLAC u
JLab ¢ ucnonb3oBaHMEM aJPOHHBIX W 3JIEKTPOMAarHHT-
HBIX MPOOHUKOB. [10MOOHBINH IKCIIEPUMEHT [0 U3YyUCHHIO
KJIK B ymiepoje OblUT HEaBHO MPEJIOKEH ISl YCTAHOB-
ku BM@N. Onnako CyImiecTByeT HEOCTaTOK JaHHBIX 110
cnuHoBoi cTpykrype KIK. Hamnuue mydxoB monspuso-
BaHHBIX JEHTPOHOB M MPOTOHOB HAa HYKJIOTPOHE MO3BO-
JseT u3y4arh cnuH-3aBucuMylo yacth KJIK B neifrpone
U siipax.

CkaHupoBaHue 10 5Hepruu aAnupepeHInanTbLHOro
CeUEeHMsI, BEKTOPHON U TEH30PHBIX aHATM3UPYIOLIUX CIO-
COOHOCTEH JEHTPOH-IIPOTOHHOTO YIIPYTOTO paccesiHus B
IIMPOKOM JAMana30He 3HAYeHWH IHEPTruu C HUCIHOJIb30Ba-
HUEM BHYTPEHHEH MHILIEHH U Iyd4Ka MOJSPHU30BaHHBIX U
HETOJIAPU30BAaHHBIX JIEHTPOHOB Ha HYKJIOTPOHE SIBIISAETCS

V. P. Ladygin
on behalf of the DSS collaboration

Short-Range Correlations
in Light Nuclei at the Nuclotron

The major goal of the Deuteron Spin Structure (DSS)
project is to obtain the experimental information about
two- and three-nucleon short-range correlations (SRCs),
including their spin-dependent parts using internal target
station (photo) at the JINR Nuclotron [1]. These investiga-
tions are conducted by the collaboration of physicists from
Bulgaria, Japan, JINR, Romania, Russia and Slovakia.

Short-range correlations of nucleons in nuclei have
been the subject of intensive theoretical and experimental
work in recent years. Since SRCs have densities compar-
able to the density in the centre of a nucleon which is sev-
eral times higher than the normal nuclear matter density,
they can be considered as the drops of the cold dense nu-
clear matter. These studies explore a new part of the phase
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diagram and are very essential to understand the evolution
of neutron stars. The studies of the SRCs were performed
recently at BNL, SLAC and JLab using hadron and elec-
tromagnetic probes. A similar experiment on the study of
the SRCs in carbon has been proposed recently for the
BM@N setup. However, there is a lack of data on the spin
structure of the SRCs. The availability of the polarized
deuteron and proton beams at the Nuclotron gives the op-
portunity to study the spin-dependent parts of the SCRs in
deuteron and nuclei.

The beam energy scan of the differential cross sec-
tion, vector and tensor analyzing powers in deuteron—pro-
ton elastic scattering in the wide energy range using inter-
nal target and polarized and non-polarized deuteron beam
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at the Nuclotron is one of the tools to study the isoscalar
two-nucleon SRCs. The measurements of the cross section
have been performed at the Nuclotron as a first stage of
these studies. The figure demonstrates the angular behav-
ior of the deuteron—proton elastic scattering cross section.
The solid symbols are the data obtained at the Nuclotron at
700 MeV/nucleon [2]. They are compared with the world
data obtained at 650 and 800 MeV/nucleon shown by open
symbols. The dashed and dotted lines are the calculations
performed within the relativistic multiple scattering mod-
el [3] in the impulse approximation and with the re-scat-
tering effects considering, respectively. The solid line
represents the results of the full calculations taking into
account the excitation of the A-isobar. Full calculations
describe the data up to 80° in the cms only. The devia-
tion at larger angles can be related with the contribution
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CraHmus BHyTpeHHEI MHUIICHH
9KCIIEPHIMEHTAILHON TIPOTPaMMEI
mpoekra DSS Ha HyKIIOTpOHE

Veksler and Baldin Laboratory
of High Energy Physics.

The internal target station of the
experimental programme of the
DSS project at the Nuclotron

VrioBast 3aBUCHMOCTb CEUEHHs JCHTPOH-IIPOTOHHOTO YIIPYroro
paccestHusa. TeMHbIe M CBETJIBIC CHMBOJBI — COOTBETCTBEHHO
JaHHbIe, OJTyYeHHbIe Ha HyKioTpore npu 700 MaB/nykiioH [2],
U MHPOBBIE JaHHBIE, noiyueHHbie npu 650 u 800 MaB/HyKI10H.
JIMHUM — BBIYKMCIICHUS], BBIIOJIHEHHBIC B PAMKaX PEIATUBHUCT-
CKOH MOJIETI MHOTOKPAaTHOTO paccesHus [3]

The angular behavior of the deuteron—proton elastic scattering
cross section. The solid and open symbols are respectively the
data obtained at the Nuclotron at 700 MeV/nucleon [2] and the
world data obtained at 650 and 800 MeV/nucleon. The lines are
the calculations performed in the framework of the relativistic
multiple scattering model [3]

of more complicated reaction mechanisms like three-
nucleon SRCs or excitation of heavy baryonic resonances.

New studies of the energy dependence of the vec-
tor 4, and tensor 4,, and A4, analyzing powers in deuter-
on—proton elastic scattering at large angles in cms were
performed in 2016-2017 using a polarized deuteron beam
from the new source of polarized ions (SPI) developed by
the JINR-INR collaboration. The data demonstrate the
sensitivity to the SRCs spin structure. The preliminary
results were reported at DSPIN-2017 conference held in
September 2017 in Dubna.

The DSS collaboration developed a high-efficient
vector-tensor deuteron beam polarimeter based on the
asymmetry measurements of the deuteron—proton elastic
scattering at 270 MeV. This polarimeter has been success-
fully used to tune the parameters of the new SPI for six
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OIIHUM M3 CHOCOOOB M3y4YEHUS] M30CKAIAPHBIX ABYXHY-
xioHHbIX KJIK. B xauecTBe nepBoro sramna 3TUx HCCIeno-
BaHWH Ha HYKJIOTPOHE OBUIM BBIIIOJIHEHBI N3MEPEHNUS Ce-
yeHusi. Ha prucyHke nmokasaHa yrjioBasi 3aBUCHMOCTB cede-
HUS IEWTPOH-TIPOTOHHOTO YIPYToro paccesHus. TeMHble
CHMBOJIBI — JIaHHBIE, TTOJydECHHbIE Ha HYKJIOTPOHE IIPH
700 M»pB/myxion [2]. OHH CpPaBHUBAIOTCS C MHUPOBBIMHU
JaHHBIMH, TToy4eHHbIMH T1pu 650 u 800 M»aB/nykiioH,
0003HaYEHHBIMH CBETNIBIMU cuMBosiamd. llTpuxoBas u
ITyHKTHPHAsl KPUBBIE — BBIYMCIICHHS, BBIIIOJHEHHbIC B
paMKax PpeISTUBUCTCKOM MOJETN MHOTOKPAaTHOTO pac-
cestHUSL [3] B WMITYyJbCHOM IPUOIMKEHHH M C Y4ETOM
3¢ deKTOB mepepaccesHusl COOTBeTCTBEHHO. CIUIONIHAS
KpHBasi MPEACTABIAET PEe3yNbTaThl TONHBIX BBIYHUCICHUI
¢ ydyeroMm Bo30yxaeHust A-u300apbl. [lonHble BbIYncIie-
HHS OMMCHIBAIOT JaHHBIE TONBKO 10 80° B ¢. 1. M. OTinnune
npu OONMBIIMX yTIIaX MOKET OBITH 00YCIIOBJICHO BKJIAZOM
Goree CII0KHBIX MEXaHW3MOB PEaKIMX THIA TPEXHYKIIOH-
se1x K/IK nm Bo30y:kIeHreM TSKeIBIX OapHOHHBIX Pe30-
HaHCOB.

HoBble nccneq0BaHus SJHEPrETHYECKON 3aBUCUMOCTH
BEKTOPHOHN A, ¥ TCH30PHBIX A, U A, aHATH3HPYIOLNX
CIOCOOHOCTEH JIEMTPOH-IIPOTOHHOTO YIIPYroro pacce-
SIHUSI TIPH OOJIBIIMX yIJIaX B C.II.M. OBIJIM BBINOJHEHBI B
20162017 rr. c ucIIOIB30BAHUEM ITyUKa MOJISPU30BAHHBIX

different spin modes of the deuteron beam and to check the
stability of the beam polarization during the 53rd and 54th
Nuclotron runs [4]. The same equipment has been used to
obtain the polarization value of the polarized proton beam
first accelerated at JINR [5]. The value of the vertical com-
ponent of the proton beam polarization is large enough to
propose the measurements of the new observables sensi-
tive to the spin structure of the SRCs.

The future plans of the DSS project are related with
the availability of the polarized proton and deuteron beams
for the studies of the modification of the spin properties of
SRCs in nuclear medium. As the first stage of these inves-
tigations, the measurements with argon and krypton beams
have been proposed in the next Nuclotron run.
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JEWTPOHOB M3 HOBOTO MCTOYHMKA IMOJSIPH30BAHHBIX HO-
HOB (SPI), co3mannoro corpymamdectBom OMAN-USAN.
JlaHHBIE IEMOHCTPUPYIOT UyBCTBUTEIBHOCTD K CITHHOBOM
crpykrype KJK. Ilpensapurenbuble pes3yibTaTsl Mpen-
crasuch Ha KoHdepenimn DSPIN-2017, mpoxonus-
et B cenrsiope 2017 . B [lyOne.

CotpynauuectBo DSS pa3Buiio BBICOKOA(P(PEKTHB-
HbIi BEKTOPHO-TECH30PHBIA IMOJSIPUMETP IydKa Jei-
TPOHOB, OCHOBAHHBI HA HM3MEPEHUM ACUMMETPUU JEH-
TPOH-TIPOTOHHOTO YHpyroro paccesHus npu 270 M»1B.
JanHbIil monsgpuMeTp ObUT YCHEIIHO WCIIONb30BaH IS
HACTpOWKH mapaMeTpoB HoBoro SPI mms mectn pasmmd-
HBIX CHMHOBBIX MOJ IMyYKa JEHTPOHOB M NPOBEPKH CTa-
OMIIBHOCTH TOJSIPU3ALUK My4Ka BO Bpemst 53-ro u 54-ro
ceaHcoB paboTel HykiIoTpoHa [4]. To ke camoe obopy-
JIOBaHHE OBLIO WCIIOIB30BAHO YISl TTOJYUYEHUS BEJIMUIMHBI
MOJISIPU3AIK yCKOpeHHoro BrepBsle B OMM myuka mo-
JIIPU30BAHHBIX MPOTOHOB [5]. 3HaueHHE BepTHKAIBHON
KOMIIOHEHTHI MOJIAPU3ALNHU ITy4Ka MPOTOHOB JOCTATOYHO
BEJIMKO JUIS TIPEVIOKEHHSI M3MEPEeHUH HOBBIX HaOIronae-
MBIX, YyBCTBUTEJIBHBIX K CIIHHOBOU cTpyKkType KIIK.

JansHeiimme miassl coTpyaanaectsa DSS cBszaHb ¢
HaJIMYUEM IYYKOB MOJISIPU30BAHHBIX IPOTOHOB U JIEUTPO-
HOB JUIsl MCCIEJOBAaHMM M3MEHEHHH CIUHOBBIX CBONCTB
KIK B snepHo#t cpene. B xauectBe nepBoi cTajiuu 3TUX
HCCIIeIOBAHUH MPEJIOKEHBI U3MEPEHHS Ha IMy4Kax apro-
Ha U KPUIITOHA B OJMKaWIIEM CeaHce HyKJIOTPOHA.
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