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€ 

dσN

dxdydzdφhdPT
~ DF(x,kT ) ×σ(y) × FF(z,PT )

Semi-Inclusive DIS kinematics 

€ 

ν = E − E '

Q2 = l − l'( )2

y = ν E
x =Q2 /2Mν
z = Eh /ν

distribution functions : 
probability to find a u-
quark with a momentum 
fraction x 

fragmentation function               
probability for a u-quark to 
produce a hadron with 
momentum fraction z 3 
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dσ LU

dxdydzdφhdPh⊥
2 = λe y 1− y( ) sinφhFLUsinφh

BSA in SIDIS 

€ 

e, g⊥

€ 

dσUU

dxdydz
~ 1− y + y 2 2( ) f1(x)D1(z)

€ 

ALU
sin(φh ) =

σ LU

σUU

~ f (y)

- Higher twist distribution functions 

€ 

D1,H
⊥ - Leading twist fragmentation functions 

4 

€ 

f y( ) =
y 1− y

1− y + y 2 2



π0 identification 

For each bin IM(γγ) have 
been fitted with Gaussian 
plus linear polinom.  

Much higher background for 
semi-inclusive events than for 
exclusive. 

18 bins in z 
12 bins in φh 
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CLAS data vs LUND MC 

MC-simulation based on LUND provides satisfactory description of the data 

More background in 
data than in MC 
especially at low z. 
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Asymmetry extraction and fitting in MC 

€ 

ALU =
1
P
N + − N−

N + + N−

MC reconstructed moments is consistent with generated 

Asymmetry extraction 
procedure checked on 
MC and there is no 
acceptance effects on 
asymmetry. 
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Asymmetry in MC 

Asymmetry extraction procedure 
checked on MC and there is no 
acceptance effects on asymmetry. 
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Background behavior 

E(γ)>0.5 GeV cut decrease 
background fraction 
significantly 

Background fraction is independent on helicity 
Background fraction decreases with increase of z 

z 
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Asymmetry extraction and fitting 

Fit with 24 
bins in φh 
provide 
consistent 
values for 
four different 
functions.  

€ 

ALU =
1
P
N + − N−

N + + N−

0.4<z<0.7 
MM(x)>1.2GeV 
E(γ)>0.5 GeV 
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Missing mass vs z 

M
M

(x
) 

For further analyses safe cuts 0.4<z<0.7 and MM(x)>1.4 GeV 
have been applied 

Significant  contribution 
from exclusive processes 
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Comparison with HERMES  
RED: CLAS preliminary ,  BLACK : HERMES 

CLAS extends the xB range and improves significantly uncertainties. 
<Q>/f(y) correction factor is applied! 

€ 

f y( ) =
y 1− y

1− y + y 2 2 12 

€ 

ALU ~
1
Q
f (y)

g⊥u

f1
u

assuming u quark dominance 
and Sivers type contributions  

0.4 < z < 0.7  
MM(x)>1.4 GeV 
W > 2. GeV  
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Comparison with HERMES  

Agreement is good within the error bars. Systematic uncertainties calculated 
from background subtraction and fitting procedures. 

<Q>/f(y) correction factor is applied! 

€ 

f y( ) =
y 1− y

1− y + y 2 2
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RED: CLAS preliminary ,  BLACK : HERMES 

 MM(x)>1.4 GeV                          0.4 < z < 0.7 
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π0 and π+ 

 π0  and π+ asymmetries are comparable, indicating that Sivers mechanism is 
providing dominating contribution (Collins function suppressed for  π0 ). 

€ 

FLU
sinφh ∝ xg⊥D1

FLU
sinφh ∝ xeH1

⊥ Collins type  
Contribution 
Suppressed 
for π0 

Sivers type  
contribution 
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ALU vs z and PT for different xB bins 

Sivers type contribution ? 

€ 

FLU
sinφh ∝ xg⊥ (x)D1(z)
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XB=0.12
XB=0.17
XB=0.24
XB=0.33
XB=0.42
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Conclusions 
•  SIDIS MC  consistent with data. 
•  Asymmetry extraction procedure checked 

(dependence on binning and fitting procedures). 
•  Significantly improved SSA measurement for 

semi- inclusive π0. 
•  Asymmetry versus z, PT and xB extracted. 
•  Comparison of  π0  and  π+ SSA indicates that 

Sivers mechanism is dominant. 
•  More analyses underway with 2009 data! 
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Support slides  
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A. Afanaseva, E. Carlson, arXiv:hep-ph/0603269v2  (2006) 



18 



RC 

19 

QEDRadiativeCorrectionsin 
Processes of Exclusive Pion 
Electroproduction 
 A. Afanaseva, I. Akushevichb, 
 V. Burkerta, K. Jooa  
arXiv:hep-ph/020813v1 
(2002) 



Multiplicity z dependence  from e1dvcs 

Field & Feynman 

π0 multiplicity consistent with the partonic picture. 20 


