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• Intrinsic kT of quarks in the nucleon:
- Cahn effect

• Transverse momentum dependent distribution 
functions (TMDs)
– measured with unpolarized nucleons
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COMPASS

Beam: 160 GeV µ+, 80% pol.
from π/K decay

solid NH3 or 6LiD target 
(polarization averaged)
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UnpolarizedUnpolarized SIDIS taking into account kSIDIS taking into account kTT

3 independent azimuthal modulations of hadrons:3 independent azimuthal modulations of hadrons:
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Azimuthal asymmetries in unpolarized Azimuthal asymmetries in unpolarized SIDISSIDIS

•• Cahn Cahn effect:effect:

•• BoerBoer--Mulders effect: BoerMulders effect: Boer--Mulders Mulders TMDTMD

•• twisttwist--3 effect due to beam polarization3 effect due to beam polarization



Cahn effectCahn effect

The unpolarized SIDIS cross section:
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The elementary cross-section:
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Taking into account the quark transverse momentum:
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BoerBoer--Mulders effectMulders effect

down
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proton

quarks

Side view Front view

A distortion in the distribution of quark spin in transverse space 
can give rise to a Boer-Mulders function Burkardt, hep-ph/0510408

Quark spin can be unevenly distributed in transverse space

A. Bacchetta
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Acceptance correction:Acceptance correction:

For each bin in x, z and PFor each bin in x, z and P TT 
hh, the detector acceptance is , the detector acceptance is 

corrected by a Montecorrected by a Monte--Carlo simulation:Carlo simulation:



Acceptance correction:Acceptance correction:

The azimuthal acceptance has been studied in two The azimuthal acceptance has been studied in two 
dimensions:dimensions:



Acceptance correction:Acceptance correction:

Correction of data for acceptance effects and fitting:Correction of data for acceptance effects and fitting:
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Comparision with theoryComparision with theory

Considering Cahn effect only:Considering Cahn effect only:
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: quark trans. Momentum: quark trans. Momentum
pp ⊥⊥

 

: hadron transv. momentum: hadron transv. momentum

Schweitzer et al.Schweitzer et al.



Comparision with HERMES+ClasComparision with HERMES+Clas

coscosɸɸ sinsinɸɸ

Different kinematics:Different kinematics:

HERMES+Clas:HERMES+Clas:

Lower QLower Q22 and Wand W
Larger xLarger x

Compass preliminaryCompass preliminaryCompass preliminaryCompass preliminary



Summary

COMPASS results for unpolarized azimuthal asymmetries on COMPASS results for unpolarized azimuthal asymmetries on 
a a 66LiD target for pos. and neg. Hadrons:LiD target for pos. and neg. Hadrons:

The measured The measured coscosɸɸhh amplitudeamplitude is large and negative is large and negative 
(up to (up to --0.15)0.15)

The The cos2ɸcos2ɸhh amplitudeamplitude is positive (0.05)is positive (0.05)

There is a clear difference in amplitudes between There is a clear difference in amplitudes between 
positive and negativepositive and negative hadronshadrons

hint for flavour dependence of Boerhint for flavour dependence of Boer--Mulders functionMulders function





Acceptance cuts



Systematic uncertainty



Systematic uncertainty


	Azimuthal Asymmetries from Unpolarized Data at COMPASS
	CERN.gif
	COMPASS
	Foliennummer 4
	TMDs
	Foliennummer 6
	Foliennummer 7
	Cahn effect
	Boer-Mulders effect
	Acceptance correction:
	Acceptance correction:
	Acceptance correction:
	Results: 
	Results: 
	Results: 
	Comparision with theory
	Comparision with HERMES+Clas
	Summary
	Foliennummer 19
	Acceptance cuts
	Systematic uncertainty
	Systematic uncertainty

