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o The Single Spin Asimmetry

o Sivers contribution tod n
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-edSIDIS.

(1 Asymmetry Ay inthey*p c.m. frame:

d60.lpT—>l’hX - d60zpl_>l’hX do! — dot
Ayr = 2
utr L[dSgleT—VhX 4 g6glpt—1'hX] doT + do!

wheredbq!p' =1'hX — dSc /dx gdydzyd? Prdoy,

do' —dot o< AN f, /1 ® d6 @ Dy, g sin(¢n — ds)+
+Apq ® AGT @ AV Dy, 1 sin(¢p, + ds) -
—|—th QR A6 ® ANDh/qT sin(3¢p — ¢g) %

z

=- Separation of the Sivers and Collins effects %
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e ¢g Is the azimuthal ob1

e h inthe X Z plane
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lin asmmetry AN.

[1 We can define the single spin asymmetty; :

do(¢s) —do(ps+m)
sldo(¢s) + do(ps + )]

A1y (9s)

ATU(QbS) = 2 |ST|AN Sin qbs

[1 ThereforeA, can be written as:

1 .
Ay = i
V=D 2|Sr|singg; LY

)

or weighting A7 with sin ¢g:

— 1 Sil’l(bsz'
2|Sr|[>2; sin® ggi] <=~ Y

AN
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espin asmmetry Ay

[1 Assuming the factorization, at born level,, can be written as:

1
2dovnp

AN x [Aqu/pT ®do @ Dpyq + Arq @ AG! ®ANDh/qT

+hir @ Ad! @ ANDh/qT}

e The Sivers and the Collins effect add g contribution is negligible

e do is differential ind*p, (zr = 2% andpr): z, integrated fromz™" to 1

1L
H . . . P2 _|_P2 _|_P
In collinear approximationz**"* = @ L

[ Possibility to extend the, region explored?? (consistently to exp. cuts)




Xa VS Xp
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aticsat HERMES:

e, VSxp aty/s = 7.24 GeV
andpr = 1.5 GeV

o1, VSxp aty/s =7.24 GeV
andpr = 2.5 GeV
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-of the Siversfunction*
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¢ For valence quarks:

° ANfu/pT > ()

® ANfd/pT < 0

¢ For sea quarks:

L ANfg/pT > O

1 1(1
QAN (@) = [ d kL g AN (kL) = — fip ()
Anselmino et al., Eur.Phys.J.A39:89-100,2009
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d Collinsfunction

o Transversityu andd ¢ Collins functions: favored and unfavored
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Anselmino et al., ArXiv:0812.4366v1
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RMES and COMPASS:

[1 Sivers effect
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[1 Sivers effect
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eRHIC
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RMES and COMPASS:

[1 Collins effect

0.2

0.15 |

01F

0.05 |

-0.05 |

-0.1 f

-0.15

-0.2

HERMES

pr=1.5 GeV
Vs=7.24 GeV

-0.7

0.2

0.15 |

01F

0.05 |

-0.05 |

-0.1 f

-0.15

-0.2

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0

XF

COMPASS

pr=1.5 GeV
Vs=17.35 GeV

-0.7

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0

XF

0.2

0.15 |

01F

0.05 |

-0.05 |

-0.1 f

-0.15

-0.2

HERMES

pr=2.5 GeV
Vs=7.24 GeV

-0.7

0.2

0.15 |

01F

0.05 |

-0.05 |

-0.1 f

-0.15

-0.2

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1

XF

COMPASS

pr=2.5 GeV
Vs=17.35 GeV

-0.7

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1

XF

13




Common ENC/EIC workshop at GSl, 28th-30th May 2009, Germany.

-ect at eRHIC:.

[1 Collins effect
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ry and Conclusions

0 Inclusive hadron production in'{ scattering

[ Factorization assumed: experimental test
[1 Different kinematical regions covered with respect to DI
[1 Sivers effect can be large

[1 Transversity Collins effect small in some kinematical regions

[1 ...only preliminary results
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metrizations: .

[J We assume a factorized gaussian smearing for the unpa&?i2é& and FF:

<>fq/IO(:E?l/JJ-) fq( )ﬂ—<k > ki/<kJ-> OD(};(Z,pJ_) = Dg(z) 12 e_Pi/<Pi>

7T<pJ_>
(k*) = 0.25 (GeV /c)? (p?) = 0.20 (GeV/c)?.
(k3 ) and(p? ) fixed as found in Ref. [1] by analysing the Cahn effect.

[ Similarly for the Sivers function:

Aqu/pT (CC, ]ﬁ_) — 2Nq(aﬁ) h(kJ_) fq/p(ac, kJ_)

(Oéq q)
No(@) = Nyaa(1 - o) Loty L1 hky) = V2e ke ek /MY <

whereN,, o, B, and M, (GeVlc) are free parameters
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7

SIDIS data: Siversfunctio

& GRV98 set for PDF's
& DSS set for FF's

o (k1) and(p? ) from the Cahn Effec

[] “Broken sea

x’/do.f =1

N, =0.351908 | N, = 091043 No = 024102
Nz =0.0371922| Nz = —0.410% Ns =173 qo0m
an = 0734072 | 4, =1.17082 Otaca = 0.7975:39
B=35"30 ME =0.34703, GeV?
i/

Anselmino et al., Eur.Phys.J.A39:89-100,2009
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-RM ES data .

[J HERMES data fit
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o Diefenthaler, hep-ex/0612010 (2006)
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-M PASS data .

[J COMPASS datafit
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o A. Martin (COMPASS), Czech. J. Phys. 56, F33 (2006)
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-f the Siversfunction*
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_ : ransversity and the CoIIinsfunctio.

[0 We assume a factorized gaussian smearing\fpg(z) andAN D . /gt

o Arq( ki) = FNJ (@)[fep(@) + Aq(a)] iy e HL/*L

oANDW/qT(Z,pL)ZQNf(Z)h(pL)DW/q( ) o~ PL/(P1)

7r<pJ_>

where:

o (ag+Bq)
N (@) = NJ e (1 )fe Cotlmg

(v+96)
NE (@) = N a7 (1— ) S50 p(p,) = VEebke L/

~7Y 69

NI =0.64+0.34 NT = —1.00+0.02
a = 0.73+£0.51 B =0.84+2.30
Nf,, = 0.44+0.07 NG ;= —1.00+0.06
v = 0.96 + 0.08 § =0.01£0.05

M? =0.91+0.52 GeV?

Anselmino et al., ArXiv:0812.4366v1
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‘S & COMPASS data.

[J HERMES data fit [ COMPASS datafit
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[J BELLE dat& fit
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| Collins function

Transversityu andd Collins functions: favored and unfavored
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