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wide physics program carried on  
using both muon and hadron beam  

 

 

luminosity:      ~5 . 1032 cm-2  s-1 

beam intensity: 2.108 m+/spill (4.8s/16.2s)  

beam momentum:      160 GeV/c 
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2 configurations:  
polarisation reversed each week  

to minimize possible systematic errors 

polarized target system (>2005) 

 
solid state target operating in  
frozen spin mode 3 cells target with 

opposite polarizations 
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results on 2 charged hadron production in DIS on transversely polarised target   

we measure 

RS =  R + S – π  

the azimuthal distribution of the  
hadrons pairs shows a modulation  
in the azimuthal angle:  

on oppositely charged  
hadrons pairs 
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asymmetries measured as function of x, z=z1 + z2, Minv ),,(
sin

MzxA RS

UT
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2002-2004 deuteron + 2007 proton data published in 2012  
PLB 713 (2012) 10  
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http://wwwcompass.cern.ch/compass/publications/papers/locked/journal/2012_plb713_010.pdf


these data were used in JHEP03(2013)119 (Bacchetta, Courtoy, Radici):  

extraction of the tranversity PDF  (collinear mechanism) 
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2h interference 
fragmentation  
function IFF 

asymmetries measured as function of x (integrated over z and M) are then: 

• H calculated using model tuned on belle data 
• D from model, tuned on MC generator 
• f well known from PDF tables 
 
 

using: 
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proton target deuteron target 

calculated 
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http://dx.doi.org/10.1007/JHEP03(2013)119


extract  from proton data 

extract  from deuteron data 

4/11
vv du

xhxh 

vv du
xhxh 11 

using some functional form for the valence transversity distribution: 
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transversity for u and d valence quarks obtained from the flexible scenario  

the COMPASS data used in this analysis are the  
2002-2004 deuteron and the 2007 proton data 

the results are on unidentified hadrons  
(assumed to be all pions in the calculations) 

 
• identified hadrons on transversity polarised deuteron and proton  
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recent work by compass (carmine elia, christopher braun) 

use the COMPASS results on identified hadrons  to re-evaluate transversity 
using the  cp and cd calculated in Bacchetta et al.  
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extraction of the transversity bin by bin (no use of functional parametrisation)  
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compared with the results of  Bacchetta et al. 

also: transversity extraction using only COMPASS and BELLE results, no models 

see talk by Franco Bradamante 
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another interesting quantity can be measured by combining 
COMPASS and BELLE results on the 2h asymmetries 
 
 
 
 
and which can be compared with theoretical calculations 






x

vv dxxhxh
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work by 
Franco Bradamante 
Andrea Bressan 
Anna Martin 
GS 
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comparison 
 

• neglecting possible different Q2 evolution  
      of the spin dependent and spin independent terms (small effect) 
 
• the kinematic values (z,M) explored by the two experiments are similar 
      (differences have been neglected) 
 
  

compass asymmetries 

belle asymmetries e+e-           back to back jets 

multi dimensional  
extraction 

(z1,z2) (z1,M1), … 

and a12
I which  

is the asymmetry  
integrated over  
the whole kinematic range 
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comparing asymmetries as function of z: 

same term over the same  
kinematic range ! 
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measured quantities ! 

COMPASS 2h asymmetries as function of z 

BELLE asymmetries as function of z1  
(integrated over M1, z2, M2) 
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comparing asymmetries as function of z: 

same z trend suggested by the data 
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compass  
belle  x 0.6 
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same quantity calculated from  
asymmetries as functions of M  
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another interesting topic recently studied by COMPASS  
and still ongoing …. 
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these results were presented at  
transversity 2014 (by Christopher Braun) 
 

more results in Franco Bradamante’s talk on Friday  
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