
XII Advanced Research Workshop
on High Energy Spin Physics

(DSPIN-07)

Proceedings





Joint Institute for Nuclear Research

XII Advanced Research Workshop

on High Energy Spin Physics

(DSPIN-07)

Dubna, September 3–7, 2007

Proceedings

Edited by A.V. Efremov and S.V. Goloskokov

Dubna 2008



��� [539.12.01 + 539.12 ... 14 + 539.12 ... 162.8](063)
��� [22.382.1 + 22.382.2 + 22.382.3] ï 431

A20

Advisory body: International Committee for Spin Physics Symposia: K. Imai
(Chair), Kyoto; T. Roser (Past-Chair), Brookhaven; F. Bradamante, Trieste; E.D. Courant
(honorary member), BNL; D.G. Crabb, Virginia; A.V. Efremov, JINR; G. Fidecaro (honorary
member), CERN; H. Gao, Duke; W. Haeberli (honorary member), Wisconsin; K. Hatanaka,
RCNP; A.D. Krisch (honorary member), Michigan; G. Mallot, CERN; A. Masaike (honorary
member), JSPS; R.G. Milner, MIT; C.Y. Prescott (honorary member), SLAC; F. Rathmann,
COSY; H. Sakai, Tokyo; Yu.M. Shatunov, Novosibirsk; V. Soergel (honorary member), Hei-
delberg, E. Steffens, Erlangen; E. Stephfenson, Indiana; N.E. Tyurin, IHEP; W.T.H. van Oers
(honorary member), Manitoba.

Organizing Committee: A. Efremov (chair), Dubna; M. Finger (co-chair), Prague; J.
Nassalski (co-chair), Warsaw; S. Goloskokov (sc. secretary), Dubna; O. Teryaev (sc. secretary),
Dubna; V. Novikova (coordinator), Dubna; E. Kolganova, Dubna; S. Nurushev, Protvino; Yu.
Panebrattsev, Dubna; N. Piskunov, Dubna; I. Savin, Dubna; O. Selyugin, Dubna; A. Sandacz,
Warsaw; R. Zulkarneev, Dubna.

XII Advanced Research Workshop on High Energy Spin Physics
(DSPIN-07): Proceedins. —Dubna: JINR, 2007. —454 p. A20

ISBN 5-9530-003-6

The collection includes contributions presented to the XII Advanced Research Workshop
on High Energy Spin Physics (ARW DSPIN-07), (Dubna, September 3–7, 2007) on different
theoretical, experimental and technical aspects of this branch of physics. Dedicated to the 80th
anniversary of the birth of L.I. Lapidus (1927–1986), initiator of this series of workshops.

Sponsored by:
Joint Institute for Nuclear research,

International Committee for Spin Physics Symposia,
Russian Foundation for Basic Research.

The contributions are reproduced from the originals presented by the Organizing Committee.

XII � ¡®ç¥¥ á®¢¥é ­¨¥ ¯® ä¨§¨ª¥ á¯¨­  ¯à¨ ¢ëá®ª¨å í­¥à£¨ïå
(DSPIN-07): �àã¤ë á®¢¥é ­¨ï — �ã¡­ : ����, 2007. — 454 á.

ISBN 5-9530-003-6

�¡®à­¨ª ¤®ª« ¤®¢ ¯à¥¤áâ ¢«¥­­ëå ­  � ¡®ç¥¥ á®¢¥é ­¨¥ ¯® ä¨§¨ª¥ á¯¨­  ¯à¨ ¢ëá®ª¨å
í­¥à£¨ïå (�ã¡­ , 3–7 á¥­âï¡àï 2007 £.) ¯® â¥®à¥â¨ç¥áª¨¬, íªá¯¥à¨¬¥­â «ì­ë¬ ¨ â¥å­¨ç¥-
áª¨¬  á¯¥ªâ ¬ íâ®© ®¡« áâ¨ ä¨§¨ª¨. �®á¢¥é ¥âáï 80-«¥â¨î á® ¤­ï à®¦¤¥­¨ï �.�. � ¯¨¤ãá 
– ¨­¨æ¨ â®à  íâ®© á¥à¨¨ á®¢¥é ­¨©.

��� [539.12.01 + 539.12 ... 14 + 539.12 ... 162.8](063)
��� [22.382.1 + 22.382.2 + 22.382.3] ï 431

ISBN 5-9530-003-6 c©Joint Institute for Nuclear Research, 2007



Contents

Welcome address
R. Lednicky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Theory of spin physics 11

Single spin effects in collisions of hadrons and heavy ions at high energy
V.V. Abramov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Transverse Λ0 polarization in inclusive photoproduction: quark recombination
model
I. Alikhanov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Positivity domains for pairs or triples of spin observables
X. Artru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Classical and quantum constraints in spin physics.
X. Artru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Spin structure of nucleon and anti-hyperon polarization in high energy pp
collision with polarized beam
Ye Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Gauge invariance and renormalization-group effects in transverse-momentum
dependent parton distribution functions
I.O. Cherednikov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Relativistic transformation of polarization vector and its practical applications.
V.A. Chetvertkova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

About s− s̄, ∆s−∆s̄ and DK+−K−
d in K± production in SIDIS

E. Christova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
On production of polarized vector mesons

A.E. Dorokhov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
Sivers and Collins single spin asymmetries

A.V. Efremov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Description of the spin structure function g1 at arbitrary x and arbitrary Q2

B.I. Ermolaev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Forward dispersion relations for Compton scattering and finite energy sum rules

for nucleons and light nuclei: new results
S.B. Gerasimov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Polarization at photon colliders. Example: charge asymmetry in
γγ → µ+µ− + ν’s
I.F. Ginzburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

Electroproduction of light vector mesons
S.V. Goloskokov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Spin polarization phenomena in dense nuclear matter
A.A. Isayev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Dispersion representations for hard exclusive reactions
D.Yu. Ivanov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Production of spin-3 mesons in diffractive DIS
I.P. Ivanov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

3



Diffractive electroproduction of vector particles with spin
L. Jenkovszky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Spin effects in elastic backward p-D scattering
G.I. Lykasov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

Spin structure of the “forward” charge-exchange reaction n+ p → p+n and the
deuteron charge-exchange breakup d + p → (pp) + n
V.V. Lyuboshitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Relations between GPDS and TMDS: model results and beyond
S. Meißner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112

Elastic proton-proton and proton-antiproton scattering: analysis of complete
set of helicity amplitudes.
V.A. Okorokov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Contact interaction searches at e+e− international linear collider: role
of polarization
A.A. Pankov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Transversity, Collins and Sivers effects from COMPASS, HERMES and BELLE
data
A. Prokudin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

Dominant contribution in pion production single-spin asymmetries
Marco Ramilli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

Spin-orbit dynamics from the gluon asymmetry.
G.P. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

Generalized parton distributions and nucleon form factors
O.V. Selyugin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

Research on Drell-Yan and J/ψ physics at J-PARC and COMPASS.
O. Shevchenko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146

Progress in the determination of polarized PDFs and higher twist.
A.V. Sidorov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Chiral dynamics and single-spin asymmetries.
Dennis Sivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

The nucleon spin structure and QCD spin physics.
Jacques Soffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

Spin effects for neutrinos and electrons moving in dense matter.
A.I. Studenikin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Sivers function: from small to large transverse momenta
O.V. Teryaev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

Directed flow and rotation of transient matter.
S.M. Troshin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

Comparative analysis of transversities and longitudinally polarized distributions
of the nucleon.
M. Wakamatsu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

Experimental results 203

Observation of spin alignment of deuterons traveling through matter
L.S. Azhgirey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

4



Measurement of ∆G/G at COMPASS
Y. Bedfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Recent results from HERMES.
S. Belostotski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

The first results on the spin asymmetries in elastic pp scattering at√
s = 200 GeV and small t at RHIC

A.A. Bogdanov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
New Results On Exclusive ρ0 and φ Meson Production at HERMES

A. Borissov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
The RHIC spin program

G. Bunce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
Generalized parton distributions at COMPASS

N. d’Hose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
Spin physics with CLAS

G.E. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263
Recent results from STAR on the spin of the proton

J.C Dunlop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270
Vector and tensor analyzing powers in the reaction 12C(~d, p)13C

at energy Td = 270 MeV
A.S. Kiselev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276

∆G from high pT events at COMPASS
K. Klimaszewski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280

Transverse spin physics at HERMES
V.A. Korotkov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284

Deeply virtual pseudoscalar meson production with clas
V. Kubarovsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294

The angular distributions of the vector Ay and tensor Ayy, Axx, Axz analyzing
powers in the dd →3 Hp reaction at 200 MeV
A.K. Kurilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

The angular distributions of the vector and tensor analyzing powers in dp elastic
scattering at the energy of 880 MeV
P.K. Kurilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

Spin physics at Nuclotron-M
V.P. Ladygin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309

Results of the measurement of the cross-section ratio Rdp(0) in charge-exchange
(np) reactions on H2/D2 at 0 ◦ and Tn = 1; 1.2GeV
A.A. Morozov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318

Longitudinal polarization of Λ and Λ̄ hyperons in lepton-nucleon deep-inelastic
scattering.
Dmitry Naumov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

The comparative study of the inclusive π0 analyzing power in reactions
p + p↑ → π0 + X and π− + p↑ → π0 + X at 50 and 40 GeV/c respectively.
S.B. Nurushev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328

The analysis of elastic pp scattering in the forward direction for PAX experiment
energy range.
M.F. Runtso . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

5



COMPASS results on inclusive and semi-inclusive polarised DIS
H. Santos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

Polarized measurement of energy dependence of the complete set np-observables
at 1 − 6GeV monochromatic neutron beams and direct reconstruction of
the isosinglet NN -amplitudes of forward scattering – for search signals of
phase transition of NN to 6-quarks.
L.N. Strunov and V.I. Sharov . . . . . . . . . . . . . . . . . . . . . . . . . 345

Separation “flip” and “non-flip” parts of np→pn charge-exchange at energies
Tn = 0.5 – 2.0 GeV and comparison with the PSA solutions
R.A. Shindin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

Asymmetry measurement in the elastic π+p scattering at 0.8 GeV/c.
D.N. Svirida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358

Recent hermes results on the quark helicity structure of the nucleon
M.J. Varanda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362

New polarization program at U70 (SPASCHARM project)
A.N. Vasiliev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368

Measurements of Ayy, Axx and Ay analyzing powers of triton fragmentation in

d(~d, p) at 270 MeV
T.A.Vasiliev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376

Λ and Λ̄ polarization and spin transfer in photoproduction at HERMES
D. Veretennikov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381

Technics and new developments 385

Polarimetry of the proton beams at RHIC
I.G. Alekseev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387

Solid state polarized targets for particle physics experiments.
D.G. Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

Nonlinear magnetic phenomena in highly polarized target materials.
Yu.F. Kiselev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

Lamb shift polarimeter for a helium-3 ion beam.
Yu.A. Plis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405

Physical programm and acceleration of polarized light nuclei beams at JINR
Nuclotron.
Yu.N. Filatov and S.S. Shimanskiy . . . . . . . . . . . . . . . . . . . . . . 409

First results with the HERMES recoil detector
Vilardi Ignazio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417

Polarization buildup by spin filtering in storage rings
D.S. O’Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423

Related problems 427

Kerr geometry predicts the Compton size of electron
A.Burinskii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429

Electromagnetic wave-particle with spin and magnetic moment
A.A. Chernitskii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

6



Asymmetry in heating of charged leptons and antileptons by neutrinos in a
strongly magnetized thermal plasma
V. A. Guseinov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437

Tensor magnetic polarizability of the deuteron in storage-ring experiments
A.J. Silenko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441

Workshop summary
Jacques Soffer 445

List of participants of DSPIN-07 453

7




