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o(p,3)=0,(3)(1+A(3)(P-n)
3- polarization
N -normal to the reaction plane

Analyzing power (single spin asymmetry)

Analyzing power description Ao PeTat Al ot A
for proton-nucleus scattering Ogt0 gt0 4

El - elastic scattering (small momentum transfer)
Qe - quasielastic scattering (proton or neurtron knockout)
Inel - inelastic scattering (new particle (mainly pions) production)

and
a scattering on the intranuclear clasters
(d, o)
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Analyzing power reduction at the scattering on the intranuclear nucleons
(in a comparison with the one on the free nucleons)

Two types of the experimental performance

Under recoil and leading Under leading proton
proton detection (p,2p) detection only (p,pN)
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World data compilation by 2001
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There was an indication of unexpected
different behavior of the R(T) at the
two types of measurements in the GeV
energy region:

R(p,2p) ~ 0.67
R(p,pN) ~ 0.95

The discrepancy looked unexplainable
using simple conceptions and
significant for physical (intranuclear
nucleon state) and methodic (nuclear
polarimetry) problems.

But there were not the measurement of
both consided parameters in the
framework of the same experiment.
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" Experimental setup

"SMS-MSU SPHERE" experimental setup and beam parameters

F3
d$ = * "

pt k. F5

. ’é T P

Pr \\:\ Recoil proton telescope

Stripping target,
Be

Beam polarimseter,

"Time-of-flight" detectors

CH,
Analyzing target,
gam | 2.51GeV, ° * CH,, C,Cu \
s e \
M I
04 0.6 0.8 1 09 0925 095 0975 1 Run 20700 Run 2002

Stripping polarized proton beam intensity (p/spill) 210 5107

Polarized proton beam energy (GeV) 2.5, 3.6 2.5,3.0

Beam polarization (up/down, %) 58/40 48/45 av
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Beam polarimeter data

i . The double arm beam polarimeter was
o b whecemo | L osdonimoos operating at the initial deutron and
E ﬁ stripping proton beams.
At Rl . o a0, Polarization stability was confirmed
oa | et ' during the all time of the Runs.
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SPMW ﬁ:"ffi'_j 2 2 Experlmental data

The results of the analyzmg power measurement

Run 2000 data
Reaction T,GeV ©® A(ge),% Err,%  P(free)
> 035 [ ; ; ; > 035 ; ; ;
0.3 ;,,,3.0b,,GeV,,%c,arb,o,n%,,,,,,,,,,, = 0.3 ;,,2.531,,Ge\/,,éc,arb,o,n% """""" C(d pN) 251 9 16.9 2) 19.7
0.25 ; """""" 0.25 ; """ PP C(p,pN) 2,51 9 17,8 1 19,7
02 i— —————— PP 0.2 i— rrrrrrrrrr i'?"’"@%""lbe C(d,pN) 3,6 6,7 8,7 19 13
R R D = R R T VS - CppN) 36 67 137 1 13
or B el T o b CH(p.pN) 2,51 9 19,5 1
E /L E H(p,2p) 2,51 9 22,6 3.3 19,7
005 [/ /it 005 [/
7\/\\\‘\\\\‘\\\\‘\\\\ T\\\‘\\\\‘\\\\‘\\\\
° 0 10 20 30 40 ° 0 10 20 30 40 Ru n 2002 d a‘t a
©,c.m. ©,c.m.
~ 035 ; ; ; ~ 035 : : : Reaction T,GeV ©® A(qe),% Err,%  P(free)
< 03 [--2.51.GeV, cooper. . < 03 ;25lceVCH2+ ,,,,,,,,,,,
0.25 ; ,,,,,, pp 0.25 ; ,,,,,, PP C(p!pN) 2!51 9!1 19!1 0!4 19!7
0.2 i 77777777 s L L 02 i 7777777777777777777777777777777777777777 C(p!2p) 2!51 9!1 24!3 1!8 26!2
2 F /;/Q“j»\ oN “F Cu(p,pN) 251 91 19 0,4 19,1
04 ?// """""" 0 ? """""" Cu(p,2p) 2,51 91 251 2,1 26,2
0.1 ?// """""" o1 ? """""" C(p,pN) 3 7,9 16 0,3 16,2
s e R T S e C(p,2p) 3 7,9 23,1 19 22,7
O \/\ Ll ‘ Ll ‘ Ll ‘ Ll 0 Ll ‘ Ll ‘ Ll ‘ Ll CH(p,pN) 2,51 9,1 20,9 0,7
0 10 20 30* 40 0 10 20 30* 40 H(p,2p) 251 91 24.8 28 26,2
©.c.m. @.c.m. CH(p.2p) 251 91 305 2,1
H(p,2p) 2,51 91 31,1 2,5 26,2
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Analyzing power reduction R(T)

Other nuclei(p,2p)
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. Results and discussions_

There is no signifcant difference
between:

- R(C(p,pN)) and R(C(p,2p))
at 25 & 3.0 GeV;

- R(Cu(p,pN)) and R(C(p,pN)),
- R(Cu(p,2p)) and R(C(p,pN)),
at 2.5 GeV.

R(T) is close to 1 at few GeV for all
iInvestigated reactions.

Possible reason of the contradiction
between KEK data and presented ones:
much stronger "kinematically fixed"
target proton in the KEK (and
SATURNE) experiment.
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Comparison with the RIA estimations

There is an agreement with the
predictions of the RIA model based

Z on the nucleon mass modification
g | l | % jL in nuclear media (M*=0.8M)?
2" - [T % """ PN | To undestand better we need the
o RIAQC(p,pN}/,;’ measurements at 1 — 2 GeV.
»j‘,’&':' ’ o The other guidelines:
o6 [, FACORD - investigation of the factor of the
vepony P Oter muclei(o o) "kinematic fixation" of intranuclear
04 & 2000 SMS MSU-SPHERE 2002 (“cu) proton;
CEm mEem e - A-dependence of the phenomenon;
o o LaWEE A ke oo - direct measurement of R(A(p,pn)).
0 ]H\HH\‘mmM\HH\O“Z?O‘Z\(G‘)‘A(‘:U‘) |

L L
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T Gev Sinchrophasotron died?

Long live Nuclotron!
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Analyzing power of proton-nucleus quasielastic scattering has been
measured in the experiment at the polarized beam of JINR
sinchrophasotron under separation of the (p,2p) and (p,pN) channels
at 2.5 and 3.0 GeV.

The main results are:

- there is not an indication of the anomalous reduction of analyzing power of
inclusive quasielastic scattering - important for nuclear polarimetry;

- the consided polarization data are close for the scattering on carbon and
copper target - argument for peripheral picture of interaction;

- data are in a good agreement with the estimation of R(T) behavior in the
framework of RIA calculations based on the Dirac spinor modification in nuclear

matter, but we need a measurement at 1 - 2 GeV.
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