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t gfﬁ (Semi-)Inclusive Deep-Inelastic Scattering
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DF(x,Q?): Parton Distribution Function - g(x,Q?), Aq(x,Q?), 8q(x,Q?)...

FF(z,Q?): Fragmentation Function - D,(z,Q?), H/4(z,Q3), ...




$ éfﬁ Leading-twist Parton Distributions

Complete description of nucleon by quark momentum and spin distri-
butions at leading-twist: 3 ky-integrated distribution functions
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4 (gf_;gig Transverse Momentum Dependent DFs

Quark distribution functions

Mulders and Tangerman,
Nucl. Phys. B 461 (1996) 197

quark
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Boer-Mulders DF
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T fﬁTdA)-@ ghd}-@

(chiral-odd)

ha@ @

Transversity DF

Sivers DF (T-odd)

(chiral-odd)

Only f, and g, measurable in inclusive DIS, all others in SIDIS
D, =D, = .normal’ FF,

Ht= spm dependent Collins FF (chiral-odd)



‘%e@g Unpolarised Structure Function F,
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ollider experiments
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] ZEUS

[ Fixed Target Experiments:

Fixed target experiments

SLAC, BCDMS

NMC, E665, HERMES

ERMES

omplementary kinematic

44 coverage compared to

colliders

* higher statistics compared
to other fixed target
experiments:

» HERMES: 58 million DIS

(P+D)
* NMC: 9 million DIS (P+D)
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t e{?ﬁ Unpolarised Structure Function F,
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t e{?ﬁ Unpolarised Structure Function F,

d°c/dQ?dx = f {F,(x,.Q?%). F1(x.Q%)} | 1~ T
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Unpolarised Structure Function F,
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S(x) from Kaon Multiplicities

dNK=
dNDIS
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Take |DX(z)dz = 1.27 + 0.13 from de Florian et al.



t éfﬂ Polarised Structure Function g,(x)
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Quark Helicity Distributions Aq(x)

PRD 71 (2005) 012003
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B u quarks: large positive polarisation
B d quarks: negative polarisation

B Sea quarks (u, d, s): polarisation
compatible with O.
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AS(x) from Kaon Asymmetries
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AS = 0.037 + 0.019(stat.) + 0.027(syst.)
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compared to

AS = - 0.085 + 0.013(stat.) + 0.012(syst.)
from inclusive data and SU(3)

Large negative contribution
from low x?
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EM Results for A, and g,
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4 éfﬁ Transverse Azimuthal Angular Asymmetries

Amplitude has 2 components:

S

Transversity DF

2(sin($ + ¢s))"yr ~ hy9I(x)®H;+9(z)

Collins FF

U: unpol. et-beam

Unpolarised FF

T: transv. pol. Target

2sin(h - 95y~ F1r9(x)® Dy(2)

Sivers DF

(Requires non-vanishing orbital
angular momenta L, of quarks)
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homMm<HOD

Azimuthal angular asymmetries

Transverse quark spin + spin-dependent fragmentation
- Azimuthal asymmetry ~ sin(¢ + ¢ )

h ”’Tz‘

Left-right distribution asymmetry (due to orbital
angular momentum) + final state interaction

- Azimuthal asymmetry ~ sin(¢ - ¢ )"

x=0.05 Iensing effect
green quark

\

-

S ——
5,

4 05 0 05 1fm anti-green remnant 17
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Transversity DF

Collins Amplitudes
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) First measurement of non-zero
Collins effect

& Both Collins fragmentation
function and transversity
distribution function are sizeable

& Surprisingly large =~ asymmetry

Possible source: large contribution
(with opposite sign) from
unfavored fragmentation,

lL.e. U—> -

1 ~ 1
Hl disf ~ 7 Hl fav
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«-ggfg; First Glimpse at Transversity
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Siv/er's DF

Sivers Amplitudes for Pions
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Transverse SSA for n* - ©-
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cggfﬁ Sivers Amplitudes for Kaons
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ngg The ,Kaon Challenge™
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$ gfg The ,Kaon Challenge™

Nig | U L | T

arXiv:0906.3918
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< 0:—- ---------
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%-0.05F
~ i |
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n*/K* production dominated Ly 12) @ DE= /KT (5 K2)
1T » 27T 1 i &

by scattering of f u-quarks: ~ — —
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9 K= |us), n* = | ud) P non-trivial role of sea quarks ?

@ K;dependence of FF? @ Different kinematic dependences ?
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$ & Azimuthal Asymmetries in Unpolarised SIDIS
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$ & Azimuthal Asymmetries in Unpolarised SIDIS
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Cﬁéfﬂ Search for two-photon exchange effect

@ 2-y exchange best candidate to explain discrepancy in
measurements of nucleon form factor G¢(Q?)
(Rosenbluth <> polarisation transfer) ¥

@ Interference between 1-y

and 2-y exchange amplitudes z ;

=== transverse target SSA

in inclusive DIS Front view
of HERMES
@ SSA ~ beam charge i
P 6’ . 3 k'
@ SSA ~ S(kxk') - either measure rop B/

left-right asymmetries or sin(¢)
modulation S
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Transverse Azimuthal Asymmetry in DIS

1-photon exchange approximation: TAA forbidden
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Submission to arXiv: this weekend

(Spin-flip every 90 s)

A\ #= 0: Signature of

2-photon exchange

Compatible
with zero |
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