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Appetiser

Fit to the Sivers moments of charged pions by Anselmino et al.
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Appetiser

[1 predictions for the kaon Sivers moments neglecting sea quarks
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u—quark Dominance
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Distribution Functions and Fragmentation Functions

@ quark content:

@ proton: uud

@ﬂ'"‘:uci, n :ud, Kt :us, K~ :us

@ quark charge is additional factor
[1 unpol. scattering off a proton is dominated by scattering off a w quark

@ favoured unpolarised FF is much larger than unfavoured FF
(eg.u - nt,d > nt,u - Kt,5 - Kt >
@ —-7nt,d > nt,u— K",s — KT)
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The HERMES Spectrometer

Hadron identification with the RICH detector
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The RICH Detector

Dual radiator Ring Imaging Cerenkov detector
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The RICH Detector

Dual radiator Ring Imaging Cerenkov detector
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The RICH Detector

Dual radiator Ring Imaging Cerenkov detector
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The RICH Detector

Dual radiator Ring Imaging Cerenkov detector
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Hadron ldentification
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Hadron ldentification
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Azimuthal Asymmetries

Measurement of cross section asymmetries depending on the azimuthal angles

¢ and ¢@g:

1 NT(¢,05) — N, ¢s)
S1 NV (g, ps) + NL(¢, ¢s)

AUT (Qb, qu) —
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Azimuthal Asymmetries

Measurement of cross section asymmetries depending on the azimuthal angles

¢ and ¢@g:

AUT(¢7 ¢S) —

~ ... sin(¢ + ¢g)

>q€ a(x) - Di(2)
T | fif (@ BE) - DY (2, B2)
2.q€5 a(x) - Di(2)
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How to Disentangle . ..

... distribution and fragmentation functions?

Assume a Gaussian distribution for pr and ET dependence:

Aur(¢,6s) ~ ...sin(¢+ds) D e;-dq(a) - Hy /7 (2)
q

+ ...sin(¢ — ¢g) Zeg : flJ'T(l/Z) Uz) - DY(2)

+ ...

(1/2): |Pr|, |kr| moment of distribution / fragmentation function

.
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How to Disentangle . ..

... distribution and fragmentation functions?

Assume a Gaussian distribution for pr and ET dependence:

Aur(¢,¢s) ~ ...sin(¢+¢s) Y e;-dq(x) - Hy /7 (2)
q

+ ...sin(¢ — ¢g) Zeg : flJZ_,W Uz) - DY(2)

q

~~

asymmetry amplitudes

A%irr}(qﬁﬂbs) and A%irr}w—ﬁbs)
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Extraction of the Asymmetry Amplitudes

@ pions with large statistics:
bin Ayt (¢, ds) in 12XxX12 ¢ X ¢s bins, perform least—squares fit
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Extraction of the Asymmetry Amplitudes

@ pions with large statistics:
bin AyT (¢, ¢ps) in 12X12 ¢ X ¢g bins, perform least—squares fit

@ kaons with low statistics:
perform maximum-likelihood fit I no azimuthal binning

@ probability density function:
sin :|:
FT(l) (A @ ¢S) ooy @, ¢S) —
1 sin
¢y - (1+( ) ASR(OEDS) gin (¢ + dg)+(—) . . )

acceptance € and cross section oy independent of ASln(¢i¢S) ...
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Extraction of the Asymmetry Amplitudes

@ pions with large statistics:
bin AyT (¢, ¢ps) in 12X12 ¢ X ¢g bins, perform least—squares fit

@ kaons with low statistics:
perform maximum-likelihood fit I no azimuthal binning

@ probability density function:
FT(l) (ASln(¢:t¢S) e ¢7 ¢S) —
1
. (1+( ) ASPELS) i (£ pg)H(—). . )

acceptance € and cross section oy independent of ASln(¢i¢S) ...

@ maximise log L, i.e., logarithm of the likelihood function:

in(¢Leps) 1 T
L(Aur ---)ZﬁHFTiH Fy;
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Kaon Collins Amplitudes
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Kaon Collins Amplitudes
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Kaon Sivers Amplitudes
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Kaon Sivers Amplitudes
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Kaon Sivers Amplitudes
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Conclusions

¢

First measurement of Collins and Sivers moments for kaons
in semi—inclusive DIS.

Sea—quark contribution to the Sivers moments might be not negligible.
Data taken in 2005 will double the statistics.
We are working on the extraction of the Sivers function.

Belle results will allow transversity extraction.

J
J
J
J
J

The determination of P, | —weighted asymmetry amplitudes is under study.

“
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Extraction of the Asymmetry Amplitudes

@ likelihood function:

| M N,
sin :I:
=1 1=1

with normalisation:
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Vector Meson Contribution

VM fraction

c
O
)

O

©
—
=
>

0.15

0.1

0.05

0.15

0.1

0.05

X

z

- AK - L PYTHIAG

- + _ L modified by HERMES

- mK N N

- - A A [ A

- hh A . A T A m ¥4

B u B B [ |

—llllllllllll.l l_l.llllllllllllllllll_llIlllll‘llI*llllllll
0.1 0.2 0.30.2 0.3 04 05 06 02 04 06 08 1

X Z P, [GeV]

- + - A | PYTHIAG

- ETL o " modified by HERMES

- ATL i i

- ; m [

:= A N A N A

-, a A ® - a2 " -

- ol N A = i ‘.

:lllIlllllllllIl:lllllllllllllllllll:llIlllllllllllIlllIl
0.1 0.2 0.30.2 0.3 04 05 06 02 04 06 08 1

P, [GeV]




	Outline
	Appetiser
	Appetiser

	$�oldsymbol u$--quark Dominance
	The HERMES Spectrometer
	The RICH Detector
	The RICH Detector
	The RICH Detector
	The RICH Detector
	The RICH Detector

	Hadron Identification
	Hadron Identification
	Hadron Identification

	Azimuthal Asymmetries
	Azimuthal Asymmetries

	How to Disentangle dots 
	How to Disentangle dots 

	Extraction of the Asymmetry Amplitudes
	Extraction of the Asymmetry Amplitudes
	Extraction of the Asymmetry Amplitudes

	$�oldsymbol {P_{hperp }}$--distributions
	Kaon Collins Amplitudes
	Kaon Collins Amplitudes

	Kaon Sivers Amplitudes
	Kaon Sivers Amplitudes
	Kaon Sivers Amplitudes

	Conclusions
	Extraction of the Asymmetry Amplitudes
	Vector Meson Contribution

