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N3mepeHue nonapusaumm u
AN PEepeHLUNanbHbIX cedeHUU B peakuum p+ A ->p' + X npu
3Hepruum 1 N3B Ha 9apax B WKMpoOKoU 06,1aCTU UMMNYNbCOB
BTOPUYHBLIX NpOTOHOB K, BKMtoYas obnacTb, B KOTOpOU
CyLLeCTBeHHO NoAdassieH BKIaA OT paccesHUS Ha OTAeNbHbIX
apepHbIX HyknoHax. M3mepeHus ocylecTBnaroTCa B Y3KUX

uHTepeanax umnynocos AK ~ 10 MaB/c ¢ warom no K
~ 10 MaB/c.

Yron pacceaHua © = 210 B obnactm K> K__., rae K

(~ 1480 M3B/c) cooTBeTCTBYET MAKCUMYMY KBA3UYMPYrOroO NMUKA B

pN - paccesHuU, nepeAaHHbIN a4py UMNYNbC Q NPAKTUYECKU He MeHseTCs
(600 M3B/c) u Heckonbko 6onblue yABOEHHOTO umnynbca Sepmu
(K- ~ 250 MaB/c). B obnactu K > ~ 1580 M3B/c MUHUManbHoe 3HayeHue

UMNYNbCa 94epHOr0 HYKNOHA NpeBbIwaeT BenuyuHy K- u Bknaa ot
paccesaHUa Ha 94epHbIX HYKMOHAX MNOAABIIeH.

max



Main parameters of the MAP polarimeter

Carbon block thickness, [mm] 155

Polar angular range, [deg]

j-16

Average analyzing power

=02

Efficiency, [%]

Dimensions [mm]

~ 4

Isotope consentration

thickness x width x height

[%]

4.0x 1070
4.0x 10x70

01x4x 10

98.9

40x7x 10

40x7x 10

CH,, C ->©=13.5°, 16°, 18.59, 219, 23°

|
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Spectrometer MAP

Main parameters of the magnetic spectrometer MAP

Maximum particle momentum K, [GeV/c]

1.7

Horizontal angle acceptance Abg, [deg]

0.8

Vertical angle acceptance Aby;, [deg]

19

Solid angle acceptance €2, [sr]

4.0x10"*

Dispersion in the focal plan Df, [mm/%]

22.0

Momentum acceptance AK/K, [%]

8.0

Momentum resolution (FWHM), [MeV/c]

~ 5.5
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1*-> R.D. Viollier, Annals of Physics 93, 335-368 (1975).
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SkcnepumeHT 2013 - [lekabpb : MamepeHbr nonapusaums u cedeHue
B pacceaHuu Ha 2C, “°Ca.

2014 [lekabpb - nony4veHbI AaHHbIE NO nonspusaumm ans aaep 4°Ca, 12C.

JkcnepumeHT 2015 - @espanb : UccnenosaHsr aapa 2Si, *Fe.

TTy6nukaums 2015 - AsrycT :

O.V. Miklukho et al., "Observation of a polarization structure in inelastic “Ca(p, p)X
reaction at 1 GeV", JETP Letters, 2015, Vol. 102, No. |, pp. 11-13.

2015 - CeHTa6pb : NoNyYeHbI AaHHLIE NO CceYeHUsM peakuuu ans saep “°Ca, 2C.

2015 - Hog6pb : nonyyeHbl npeasaputesnibHble AaHHbIE NO NOASpU3aLmMu And
apep 28Si, 5°Fe u 4°Ca (mobaBoyHas ctatmctuka - 2015 -&eppans).

SkcnepumeHT 2015 - [lexkabpb : WccnenosaHer aapa °Be, °Zr.



DATA 2013

O.V. Miklukho et al., JETP Letters, 2015, Vol.102, No.1, pp.11-13.
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Elastic proton-nucleus scattering at 1 GeV

P - polarization
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O.V. Miklukho et al., Phys.Atom.Nucl. 63, 474 (2006)
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DATA 2013 O. Miklukho

C(p P )X at 1 GeV @ =21"
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O.V. Miklukho et al., arXiv: 1103.6113v1 [nucl-ex] 31 Mar 2011 R.D.Smith and J.Wallace, PRC (1985) 1654
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Polarization, [abs.units]
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* TTonapusaumsa B peakumm p + A -> p' + X ¢ 94pamum CTyneH4aTo pacTter
B 061aCTU UMNYNbCOB BTOPUYHBLIX MpoToHoB ~ 1540 < K< ~ 1670 M3B/c,
rae npm K > ~ 1580 MaB/c paccesHue Ha aaepHOM HYKTOHe NoAaBIIEHO.

Bo3smoxHo, 4To Takoe noseaeHUe NONApU3aLUU CBA3AHO C paccesHUem Ha
HYKIOHHBIX KOppenauuax, obpasyrowmxca U3 AByX, Tpex U YeTbIpeX HyKIIOHOB.
TTpy 3TOM WKUPUHA CcTyneHbku B nonapusaumm AK obycnosneHa ABuxeHUeM
Koppenauum B aape. [isBuxeHue Koppenaumii paclumpseT yrioBOW roOpU30OHTANbHBIN
3axBaT cnektpomeTtpa (AG ~ 0.8°) u nossongert ysuaeTb yrrioBoe pacrnpepeneHue
nonapu3aLmUm B ynpyrom paccesHum Ha HUX B 9AepHOU cpefe.

* Habnroparotca 3ameanieHus B crnage cevyeHun oT UMNynbca. TOUKM 3amennieHus
COBMNAAAHOT C MPAHULIAMU U3MeHeHUs nonapusauum (cTyneHek),
COOTBETCTBYHOLUMUMU PACCESHUFO HA PA3NIUYHBIX HYKITOHHBIX KOppensumax.

* TTonapusaums B paccesaHUU Ha YeTbIPeXHYKMOHHBIX KOppenauuax meHblue, Yem
B paccesaHUU Ha ceobopHom *He. OTHOCUTenbHLIN cOpoc nonapusaumum rnpu 3Tom
611M30K K OTHOCUTENbHOMY cbpocy nonapusauum B NPOTOH - HYKITOHHOM

paccesHUMU, npeackasaHHOM B pamkax DWIA u DWIA*( ¢ yuetom BnusHue
aaepHoOU cpeabr).
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Pe3ynbTaThl 3KCNepuMeHTOB YKa3bIBAKOT HA paccesHue B aape
Ha YacTULax C Maccoun bonblien, Yem macca HyKnoHa.

Kakoea npupoaa 3tux yactuu?

Bo3MOXHO 3TO KOpOTKOAEUCTBYHOWME HYKITOHHbIE
Koppenaumm, kotopbie obHapyxeHbl B SLAC u JLAB Ha
NenTOHHBIX NMyYKax. 3TU YacTULLI 0bycnoBneHbl
PAYKTYaUUIMU S8epHOU NIOTHOCTU.
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KuHematuka : TTepeaaHHbI umnynbc Q ~ 750 MaB/c

(Q>~3K).
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DATA 2013
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Observations :

Some momentum intervals can be selected where polarization and cross section have specific behavior:
Ca data : interval (MeV/c) IT -> 1545 - 1575; IIT -> 1575 -1610; IV -> 1610 - 1645; V -> K > 1645.

C data :interval (MeV/c) IT -> 1535 - 1565; III -> 1565 - 1600; IV -> 1600 - 1635; V -> K> 1635.

- Polarization in all intervals (excluding the IIT for Ca data) is practically constant. An averaged value of
the polarization is different in these intervals.

- In the intervals we observe slowing the scattering cross section followed by a rapid drop of the
latter. The minimum rate of decrease is reached in the beginning of an interval.

- The width of a momentum interval is defined by a motion of the correlation in nucleus. Due to this the
effective angular acceptance in the ranges IT, IIT, IV is increased up fo ~ +/-1.2°,+/-1.7°, +/- 2.3°,
Maximal value of the correlation momentum (energy) in these ranges is ~ 36 MeV/c (0.34 MeV),

50 MeV/c (0.45 MeV), 68 MeV/c (0.62MeV), respectively.

2. - Averaged values of the experimental polarization in the momentum range IV for Caand C is
close to each other P, .= 0.3680 +/- 0.0154 ( x200.3 (2)), P, =0.3482 +/- 0.0104 ( x2 O 1.3 (2)).

Averaged value of P, and P, is P;, = 0.3544 +/- 0.0086 (x?~ 1.14 (1)). Polarization P, differs from

that in free elastic p-*He scattering due to a modification of the interaction in nuclear medium. The
relative difference dP/P is about 0.2. This value close to that obtained in the framework of DWIA
and DWIA* for the pN - scattering (0.17).

22 [lekabps 2015 Ceccusa OPB3 20
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Inclusive scattering at large x
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SRC evidence at JLab
Hall B Euwm~46GeV Hall C

CLAS Collaboration, PRL, 96, 082501 (2006) N.Fomin et al., Phys. Rev. Lett. 108,092502 (2012)
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Scattered electron were detected in the CLAS spectrometer




Summary

SRCs are an important component to nuclear structure:
~20% of nucleons in SRC >
Very few (~1%) p-p, n-n pairs >

R. Subedi et al, Science 320, 1476(2008)

Two-nucleon knock-out experiment
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DATA 2006 O. Miklukho

P Cap,p)X at 1GeV
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Two-arm magnetic spectrometer O. Miklukho
O.V. Miklukho et al., Phys.Atom.Nucl. 76

a
Parameters of the magnetic spectrometers

Spectrometer NES

Maximum particle momentum K, [GeV/c] 1.0

Axial trajectory radivs p, [m] 3.21

Deflection angle B, [deg] 37.2
Dispersion in the focal plan Df, [mm/%] 24

Solid angle acceptance €2, [st] 3.1x10 " Y 4.

Momentum acceptance AK/K, [%] 8.0
Energy resolution (FWHM), [MeV] =00

=

Proton beam ~

Q3
JC2
33 PCI"-4»

PC'I)’ 2!)
pOT? C1 TS

PC1 |
§<\ Spec1r ometer MAP Polarimeter parameters

Polarimeter NES
Carbon block thickness, [mm] 79
Polar angular range, [deg]

Average analyzing power
Efficiency, [%]
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