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The Transversity Function

➢The transversity is a twist two, collinear, distribution of transversely 
 polarized quarks inside a transversely polarized hadron 
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➢ It is off diagonal in the helicity basis, i.e. it  is a chiral odd function. 



Chiral Odd nature of Transversity
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➢Chiral Odd: It cannot be measured in DIS processes!

➢It needs to be coupled with another chiral odd quantity...
➢DIS is our main source of knowledge on the parton distribution.
➢The transversity function has been unknown until 2007
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Accessing the transversity
➢In order to still have the power of DIS, let us consider the SIDIS 
instead of DIS

+

+

-

SIDIS
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Chiral Odd Fragmentation!

π π

➢Collins fragmentation function:



  

Transversity Collins function

➢Azimuthal asymmetry in polarized SIDIS

Extraction of transversity & Collins functions



  

Extraction of transversity & Collins functions

➢e+e- -> h1 h2 X BELLE Data

Hadronic plane method

Thrust axis methodA
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A
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Polarized SIDIS& e+e- data:
Extraction of Transversity 



  

Parametrizations

➢Gaussian parametrization of the unpolarized PDF & FF:

●  

●  

[*]

[*] Anselmino et al. Phys. Rev. D71 074006 (2005)



  

➢Parametrization of Transversity function:

✎

Unpolarized PDF Helicity PDF

Nq, ,  free parametersT

Parametrizations



  

➢Parametrization of the Collins function:

✎

Unpolarized FF

Nq, , , Mh free parameters

● 

● ✔Bound:

✔Torino vs Amsterdam notation
C

Parametrizations



  

➢Simultaneous fit of HERMES, COMPASS D and BELLE (A12) data

●Anselmino et. al arXiv: 0812.4366v1  

Transversity Collins functions

2
dof=1.3

Extraction of transversity & Collins functions

UL



  

BELLE Erratum
 

➢BELLE Erratum: R. Seidl, PRD 86 (2012) 039905 

AUL: Same central values, larger errors



  

BELLE Erratum

AUC: Different normalization, larger errors

➢BELLE Erratum: R. Seidl, PRD 86 (2012) 039905 



  

BELLE Erratum&2008 Extraction

Good news! Previously partial incompatibility between the sets 

➢BELLE Erratum: R. Seidl, PRD 86 (2012) 039905 



  

New analysis
➢New analysis: 

HERMES (2009) π+ π-

COMPASS Deuteron (2004) π+ π-

COMPASS Proton (2013) π+ π-  

BELLE A12 or A0  

Anselmino et al. arXiv:1303.3822



  

Extraction of transversity & Collins functions

➢FIT I: A12 BELLE data UL & UC +COMPASS+ HERMES 

➔Full compatibility between UL and UC 



  

Extraction of transversity & Collins functions

➢FIT I: A12 BELLE data UL & UC +COMPASS+ HERMES 

➔Still tension between the two methods A0 and A12 



  

Extraction of transversity & Collins functions

➢FIT I: A12 BELLE data UL & UC +COMPASS+ HERMES 

➔Similar good description of HERMES and COMPASS 



  

Extraction of transversity & Collins functions

➢FIT I: A12 BELLE data UL & UC +COMPASS+ HERMES 

➔Similar results of 2008 



  

Extraction of transversity & Collins functions

➢FIT II: A0 BELLE data UL & UC +COMPASS+ HERMES ???

➔A0 data cannot be nicely described even if fitted... 



  

Standard parametrization of the Collins function

➢Parametrization of the z-dependent part of the Collins function:

Our standard parametrization

➢It is equal to 0 at z=0 and z=1 



  

New parametrization of the Collins function

➢Let us try to change the parametrization of the z-dependent part
of the Collins function:

NEW Polynomial parametrization

➢It is equal to 0 at z=0 and equal to Nq at z=1 



  

➢FIT III and IV: Polynomial Parametrization 

Extraction of transversity & Collins functions



  

➢FIT III and IV: Polynomial Parametrization 

➔If we fit A12 data we get the same description obtained with the std par. 
➔Almost identical Collins function, again the description of Ao is not so good

Extraction of transversity & Collins functions



  

➢FIT III and IV: Polynomial Parametrization 

Extraction of transversity & Collins functions

➔If we fit Ao data we can improve their description 
➔Still tension with A12 



  

➢FIT III and IV: Polynomial Parametrization 

Extraction of transversity & Collins functions

➔If we fit Ao data we can improve their description 
➔Still tension with A12



  

Extraction of transversity & Collins functions

➢FIT IV: A0 BELLE data UL & UC +COMPASS+ HERMES-POLYNOMIAL 



  

Extraction of transversity & Collins functions

➢FIT IV: A0 BELLE data UL & UC +COMPASS+ HERMES POLYNOMIAL 



  

Extraction of transversity & Collins functions

➢FIT II vs FIT IV (POLYNOMIAL vs STD; FITTED A0 ) 

➔Same transversity 
➔Different Collins functions (but not dramatically different)



  

BaBar Predictions

FIT I FIT IV



  



  

Conclusions

➢New extraction of transversity and Collins functions 

➢UL and UC data fully compatible

➢COMPASS & HERMES full compatible without TMD evolution

➢A12 analysis in agreement with 2008 analysis

➢A0 is better described if we change parametrization

➢Tension between A12 and A0 sets

➢BaBar predictions



  



  



  



  



  



  

TMD evolution

➢TMD evolution for the Collins function is still unknown.
➢TMD evolution can suppress the Collins function at large Q2 (Boer, 2001) 

Collins

Collins

Collins

Transversity

BELLE
Q2=100 GeV2

HERMES, COMPASS
Q2=2.5-3.2 GeV2

Unpolarized DGLAP



  

TMD evolution
➢TMD evolution for the Collins function is still unknown.
➢TMD evolution can suppress the Collins function at large Q2

[D. Boer, Nucl. Phys. B603 (2001); Nucl. Phys. B806 (2009)] 

Collins

Collins

Collins

Transversity

BELLE
Q2=100 GeV2

HERMES, COMPASS
Q2=2.5-3.2 GeV2

TMD evolution??



  

The dihadron way: Pavia group extraction

➢Comparison Pavia 2012-Torino 2008 

Bacchetta, Courtoy, Radici.,arXiv:1206.1836
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