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off a transversely polarised
hydrogen target
<P>~72.520.053%
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HERMES spectrometer
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‘ Semi-Inclusive DIS cross section
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‘ Semi-Inclusive DIS cross section
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Functions (FF)

q/h U
U D,
T H'

Distribution Functions (DF)
N/q U L T
u | ht
L 81 hfL
T | S| & oy
Fragmentation

Leading twist expansion

F,

U

FF

1
ur C[le1]
| ]

DF

Francesca Giordano

Pacific Spin 2009



Functions (FF)

q/h U
U D,
T H*

Distribution Functions (DF)
N/q U L T
u | f ht
L 81 hfL
T | S| 8y
Fragmentation

Leading twist expansion

F,

U

FF

1
ur C[le1]
| ]

DF

Francesca Giordano

Pacific Spin 2009



Functions (FF)
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‘ Unpolarized Semi-Inclusive DIS

BOER-MULDERS
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(Implicit sum over quark flavours)
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‘ Unpolarized Semi-Inclusive DIS

BOER-MULDERS

s ) ) 7 EFFECT
M/;@h oc (| = 2 )(B,. - Pr) 7t H{ CAHN EFFECT

nteractlon dependent

Gpg St
yeadd - ~ ~ terms neglected
m B Pr Ph

o< — X “hl T le + .7

(Implicit sum over quark flavours)

Francesca Giordano Pacific Spin 2009 12



A= 2<cos ¢h>
B = 2<cos 2¢h>

n= j o,(w) [I+A(w)cosd, + Biw)cos2g, | €. (w, )€, (w,@,) L dw

‘ Experimental extraction

W:(Xa )’,Z,Bu)
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‘ Experimental extraction
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‘ Experimental extraction
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‘ Experimental extraction
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The multi-dimensional analysis
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Hydrogen data: cos20,
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‘ Hydrogen data: cos®,
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‘ Hydrogen data: cos®,
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‘ Semi-Inclusive DIS cross section
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‘ Leading twist expansion

Distribution Functions (DF)
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‘ Leading twist expansion

Distribution Functions (DF)
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‘ Leading twist expansion

Distribution Functions (DF)
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‘ Leading twist expansion
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Semi Inclusive DIS on transversely polarized target
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Semi Inclusive DIS on transversely polarized target
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Leading twist expansion

Distribution Functions (DF)

N/q | U | L T || 2 non-zero Sivers function requires a
U 1 h non-vanishing quark orbital
T angular momentum inside the
L g | h;

nucleon

The Sivers function: describes the correlations
between the transverse polarization of the nucleon
and the transverse momentum of the struck quark

—> spin-orbit structure of the nucleon
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Semi Inclusive DIS on transversely polarized target
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Semi Inclusive DIS on transversely polarized target

s i 4.5

2154
62|f1D1 |

B
n -
|

h
Ay o<

__

Collins effect

ﬁha d
} "

Sin(¢h + ¢3 *EC{ (k" ) PI;L )I }

HJ_
M hH,

4 sin (¢h — @ )FC [% fl%D] Sivers effect

Asin(3¢, — g Y 'C

2B,y k)P Br) = pr(By k) = 4B, k(B B J
M,

i 2M°M,
2B KNP ) - Py
+sin(2g, + 9, }e’C| - (B k2 ) ﬁMPT) Prky hiHﬁ} Leading-Tv ]
| h

N

Pretzelosity
—> directly related to quark orbital angular
momentum
—> measures the deviation of nucleon shape
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Semi Inclusive DIS on transversely polarized target
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2 <Sin(¢'¢3)>UT

Stvers amplitudes for pions

0.1__ + __ i J_ J
¥ : t OCCLflTDl
ool | be bEE gt pe b

S RN " N

' :++ —> Large positive for

0__ ________________ Tttt Tt

—> Consistent with zero for TC

—> Slightely positive for 7T

Non zero quark orbital

angular momentum !

of-fne bt -+-+-+_jr_:_+_f:_+__+_-+ ______
- T Final results:
-0.05 —
m_l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . - .
10 1 04 06 0.5 1 A.Airapetian et al., arXiv:0906.3918

X z P, [GeV]

Francesca Giordano Pacific Spin 2009 40



2 <Sin(¢'¢s»UT
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Additional Twist-2 contributions:
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Additional Twist-3 contributions:

sindyg | sin(20,,-0s)
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Additional Twist-3 contributions:

sinQq | sin(20,-0g)
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Additional Twist-3 contributions:

sinQq
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Summary

SIDIS over Unpolarized targets:

« Negative <cos(,> moments are extracted for positive and negative
hadrons, with a larger absolute value for the positive ones

* The results for the <cos2¢, > moments are negative for the positive
hadrons and positive for the negative hadrons:
II‘ Evidence of a non-zero Boer-Mulders function
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Summary

SIDIS over Unpolarized targets:

« Negative <cos(,> moments are extracted for positive and negative
hadrons, with a larger absolute value for the positive ones

* The results for the <cos2¢, > moments are negative for the positive
hadrons and positive for the negative hadrons:
II‘ Evidence of a non-zero Boer-Mulders function

SIDIS over Transversely polarized target:
* First evidence of a significant SSA Collins amplitudes for T-mesons:
II‘ allowed the first extraction of the transversity function!
* Significant SSA Sivers amplitudes for 7" and K*:
II‘ non-zero quark orbital angular momenta!

* Additional sine contributions to A found to be consistent with zero,
except the sizable negative sin)g ampltudes for 7T

Francesca Giordano Pacific Spin 2009
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Why a multi-dimensional analysis?
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‘ Compass results
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<cos ¢, >/w, (y)
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Experimental status: (cosg, )
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+ Negative results in all the existing
measurements

+ No distinction between hadron type or
charge
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Experimental status: (cos2¢, )
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Vector meson contamination
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