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Goal:
New insight into strong interaction physics
at intermediate energies
Tools:
« Hadronic probes (p, d)
* Double polarization (beam/target)

Priority topics:

1. NN scattering <> Nuclear forces
2. Meson production <> ChPT, phenomenological models, FSI

3. Hyperon production <« SU(3) symmetry

Experimental Program rorscungezenn i M)

Motivation:
Colin Wilkin

CGSWHP’06, Thilisi Spin in Hadron Physics
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7@ Internal Experiments at COSY ot Senesnt
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Characteristics:

» Magnetic spectrometers: ANKE, COSY-11
- high resolution
- low geometrical acceptance

* Non-magnetic spectrometer: EDDA
- moderate resolution
- large acceptance

* Energy variation (COSY ramping mode)

GEM. MOMO,
HIRES

» Standard targets (foil, fiber, gas jet)

 Polarized targets
- fast switching: ANKE, EDDA L
- high density storage-cell target: ANKE
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@ Experimental Results | gz e )

NN Scattering
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PP—PP — do/dQ pr 78,1997; EPJ A22,2004)

pPp—pp — Ay (PRL 85,2000; EPJ A23, 2005)
PP—pPP — A (PRL 90,2003; PR C71, 2005)

NIM, A329, 151 (1993) and A431, 385 (1999)
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(@ PPp: Spin-averaged do/dQ (p,,p; 8,,) (EDDA)

TP (GeV 'J_

05 1 15 2 2.5
« Excitation functions, angular . il - ﬂ',,
distributions . ™
4'§° (x16) = w::‘?;"..i'-'
» Continuous measurements during I
acceleration (ramping mode) ey Mg
. T Q‘\i'.}_-_:q_ .
s 9712 "ﬁ‘.a‘b"'-’-.\,‘;‘ -
: - oy, TS ;-".c"-;‘s.}..
« Wide energy and angular range g fwr AE . Mg Moee
g .r‘f J . ¢ q‘ - Q\‘:m
. e :ﬁ:‘é-';:*a e ‘
« High precision and internal ! L W The
. . . . e e ‘w-:?-'na - I "J}'\"i--.
consistency in normalization Ny TG
pre EDDA . e T
EDDA
1 1.5 23 3

D. Albers et al., Eur.
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Phys. J. A22, 125 (2004)



T (GeV)
« Excitation functions and angular o 7 o
distributions i T

 Ramping mode

« High precision and internal consistency

pre EDDA
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M. Altmeier et al., Eur. Phys. J. A23, 351 (2005)
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m1 pp: Spin correlations A««(p,,,, 6.,) (EDDA)
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@ PP: Spin correlations As«x(p,,p, 0.r) (EDDA)

Scientific impact:

» New Phase Shift Analysis
including all EDDA results:

» Modification of NN OBE models

» Exclusion limits on narrow
dibaryon resonances

Numerical data access:
http://kaa.desy.de/edda/Edda.html

CGSWHP’06, Thilisi

Spin in Hadron Physics

momentum p,, (MeV/c)
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» Status of data base: poor - LIl

» Method: polarized deuteron . -+
(beam or target) as a neutron source “&
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see talks:
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@ Np: Deuteron beam polarimetry (ANKE)

« Calibration energy: T, = 1170 MeV
1. dp elastic (A, A,,)
2. ‘dp—3Hern® (A,)
3. quasi-free np —dn® (A))
* Results:

» polarization standard established

» no depolarization during acceleration
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D. Chiladze et al., Determination of Deuteron Beam Polarization at COSY;

Phys. Rev. ST-AB, 9, 0511052 (2006)
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@1 "p: Charge-exchange reaction (ANKE) %

dp—(pp)is, N T, = 1170 MeV
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» Method works at T,, = 585 MeV

D. Chiladze et al., Vector and tensor
analyzing powers in dp-breakup reactions at
Next step: intermediate energies; PLLE, 637,170 (2006)

» Application to “uncharted territory”

» Double polarized— C,  , C, , see talk:
David Chiladze
CGSWHP’06, Thilisi Spin in Hadron Physics 13
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NN: pd dynamics (ANKE)

pd dynamics at high momentum transfer

— pd = (pp)s N

— Kinematics like pd backward elastic

— S-wave pp-pairs
— Suppression of A
— Status

— Cross sections (V)

— Analyzing power AP (V')
— Next: Double polarized
— Analyzing power T,,
— Spin-Correlation parameters

V.Komarov et aI PLB 553 (2003) 179
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Experimental Results Il Forschungszentrum J0lch
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CGSWHP’06, Thilisi

Meson Production
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@) T production: First result (ANKE)
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S.Dymov et al., Production of the 'S, diproton in the

pp—(pp)° reaction at 0.8 GeV; PLE 635, 270 (2006)
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@ Nn/n’ mesons: COSY-11 set-up
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J. Smyrski et al., NIM, A 541 (2005) 574 _
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@1 n/n’ mesons: o, (COSY-11)

Results:

» n/n’ mesons: pp FSI

» n meson: in addition np FSI
» nN interaction: coupling to N*

Next:

Isospin dependence:
pn—pnn, dn

pn—pnn,dn
(Analysis in progress)

P.Moskal et al., Phys. Rev. C 69 (2004) 025203
A.Khoukaz et al., Eur. Phys. J. A 20 (2004) 345

CGSWHP’06, Thilisi
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(&1 © production: oy, do/dQ (ANKE)

* pp—ppd near threshold
(three excess energies)

Results:

» S-wave dominance

» Significant FSI
» OZl rule
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M.Hartmann et al., The Near-Threshold Production

of @ Mesons in the pp Collisions;
PRL, 96, 242301 (2006)

CGSWHP’06, Thilisi
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see talk:
Irakli Keshelashvili
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. K*K- close to threshold E PP T pRKCK
- B COSY-11 1997, fegsib. study
| L ® COSY—112001,PLB 515 (2001) 276
£ | A COSY—11 2004 (this work)
%« DISTO 2001, PRC 63 (2001) 024004
107" &
- ....phase space (PS)
* Results: -
> pure PS 10 ‘— Sibirtsev et al. (OBE)
» with pp FSI 10°L —pp FSI
» boson exchange model 5
10*
10°
1 10 10

Q (MeV) \

P. Winter et al., PLB 635 (2006) 23
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Resonant: E 1; on — do
Gtot(pp_)pp(l)) = Ot DE I af pp — p[.Ju.
Ciot(PN—d9) = ¢ 107 F pp — ppK'K’ — s

Non-resonant: : »—{Ji_‘_h

! fe |

Ciot(PP—PPK*KY) 107- Sl
Grot(PN—dK*K)) :
10°=

) . C Lo b by o b o by Ly

Result: 0 20 40 60 80 100
» “‘pp” = “pn” (same non-resonant o) Q [MeV]
» Implication for models

see talks:

Y. Maeda et al., @ Meson Production in pn Collisions;
Accepted by PRL (2006): nucl-ex/0607001.

CGSWHP’06, Thilisi Spin in Hadron Physics

Irakli Keshelashvili,
Alexey Dzyuba
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Experimental Results lll
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Production
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@ 3Hen: Bound state (COSY-11)
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» no indication for 3Hen bound state

J.SmyrskKi et al., nucl-ex/0603023
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@1 °Hen: Scattering length (ANKE)
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Hyperon Production
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@ Hyperon production: oy, (COSY-11)
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Results: [SRET e
» Importance of NY FSI 107 Higl
» Surprisingly large o for nK*Z* i
10 ...': ......... 3_b0dy PS
—— 3-body PS +FSI
» Hyperon production at ANKE I
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see talk: Q [MeV]
|zabella Zychor
y T. Rozek et al., Accepted by PLB (2006)

P. Kowina et al., Eur. Phys. J. A 22, 293 (2004)
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(@ Hyperon production: Double Polarization

Spin/isospin dependence of pN — (NA) K*

 Both needed:
PN — (nA) K*  ANKE = via spectator detection

 ANKE is well equipped to provide:

I, — unpolarized cross section
A,, — transverse spin-correlation
D,, — spin-transfer parameter

* NA triplet final state can be isolated
unambiguously from ~ do(t1)/dm;,
A. Gasparyan et al., PRC 69 (2004) 034006

CGSWHP’06, Thilisi Spin in Hadron Physics
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Summary & Outlook rrcrungasnnan oicn M )

« EDDA experiment successfully completed

« COSY-11 experiment will soon complete data
taking to finalize physics program

* ANKE will continue with double-polarized spin
physics program (COSY proposal #152, 2005):
“Spin Physics from COSY to FAIR” (arXiv:nucl-ex: 05611028)

CGSWHP’06, Thilisi Spin in Hadron Physics
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