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Bacchetta, Diehl, Goeke, Metz, Mulders and Schlegel JHEP 0702:093 (2007). 
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SIDIS x-section 

Å Asymmetries are compatible with zero at small x  

Å Strong signal in the valence region of opposite sign 

for ˊ+ and ˊī   

Å Opposite sign also for K+/Kī: Clear negative trend in 

the valence region for K+. 

Å Compatible with zero on deuteron 

[ ]1 1

sin( )
 SSA twi   st-2h s q h

qUT h HA
f f ^+

´ Ã

hep-ex/1408.4405  

(submitted to PLB) 
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SIDIS x-section 

Å COMPASS and HERMES results are compatible - intriguing result! (Q2  is different by a factor of ~2-3) 

COMPASS 

HERMES 
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Å Global fit of  HERMES-COMPASS-BELLE data 
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SIDIS x-section 
Phys.Rev. D87 (2013) 094019 
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SIDIS x-section 

Å Significantly large amplitude for ́+ and K+ in whole 

range of x 

Å Some hints of negative signal for ˊ ī  

Å Positive signal in the last bin of x? 

Å Compatible with zero for Kī  

Å Compatible with zero on deuteron 
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hep-ex/1408.4405  

(submitted to PLB) 
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SIDIS x-section [ ])
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Å Sivers effect at COMPASS is slightly smaller w.r.t 

HERMES resultsé Q2-evolution?  

 

 

 

 

 

 
 
 

S. M. Aybat, A. Prokudin, T. C. Rogers PRL 108 (2012) 242003  

M. Anselmino, M. Boglione, S. Melis PRD 86 (2012) 014028  

x z 

COMPASS proton 
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SIDIS x-section [ ])

1 1
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  SSA twist-2  h s q
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hfA D
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´ Ã

Sivers in ñ2Dò at COMPASS: first attempts  

        (PLB 717 (2012) 383) 

Å All TSAs were studied in different x, z, y and W ranges 

Å Clear z-, x-, y- dependencies  

Å Interesting results already at basic 2D approach 

Å Highly desirable challenge is to look into asymmetries 

in the multidimensional phase-space over x ï z ï pT ï Q
2 
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SIDIS x-section 

Å Gives access to g1T ñtwist-2ò PDF (worm-gear-T) 

Å Visible signal for h+ (preliminary confirmation also 

by HERMES) 
Å In agreement with several model predictions 

Å Compatible with zero on deuteron 
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Å Higher twist effect..  

Å In WW-approximation is related to Sivers and Collins 

Å Non-zero trend for negative hadrons both in 

COMPASS and HERMES 

Å Compatible with zero on deuteron 
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Å All compatible with zero within uncertainties (P/D) 
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SIDIS asymmetries in Drell-Yan Q2 ranges 
First shown at the Transversity-2014 (for details see talk by B. Parsamyan on Friday) 

Towards 3Dé  

Four Q2-ranges: 

Å 1 < Q2 /(GeV/c)2 < 4           ñLow massò 

Å 4 < Q2 /(GeV/c)2 < 6.25      ñIntermediateò 

Å 6.25 < Q2 /(GeV/c)2 < 16    ñJ/ɣ rangeò 

Å Q2 /(GeV/c)2 > 16               ñHigh mass rangeò 

For each Q2-range Ÿ two different z-ranges:  

Å z ɴ  [0.2; 1.0] ï standard selection (cuts) 

Å z ɴ  [0.1; 1.0] ï Extended region: Low z (z ɴ [0.1; 0.2]) 
+ std. selection (cuts) 
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Å Introduction 

o SIDIS x-section and TSAs 

o Brief review of recent COMPASS results with TSAs 

Å COMPASS multidimensional approach NEW 

o COMPASS multidimensional phase-space 

Å Results for TSAs NEW (Shown for the first time!) 

o Sivers asymmetry 

o Collins asymmetry 

o ALT
cos( hʟ- ʟ S)-asymmetry and predictions i.a.w. PRD 73, 114017(2006) 

o AUT
sinʟ S ïasymmetry 

o AUT
sin(3 hʟ- Sʟ)-asymmetry 

o Mean depolarization factors 

Å Corrections for lp to ɔzp transition 

Å Conclusions 

Outline 
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Multidimensional approach concept I (x:Q2) 
Å1st option (2D asymmetries): 

Åx-, z-, pT-, and W- dependencies in 5 Q2-bins 
  

Å2nd option (3D asymmetries): 

Åx-dependency in Q2:z grid (5Ĭ5) 

ÅQ2-dependency in x:z grid (9Ĭ5) 

Åx-dependency in Q2:pT grid (5Ĭ5) 

ÅQ2-dependency in x:pT grid (9Ĭ5) 
 

Å3rd option (4D asymmetries) 

Åx-dependency in z:Q2:pT grid (2Ĭ5Ĭ5) 

ÅQ2-dependency in z:x:pT grid (2Ĭ9Ĭ5) 
 

z ranges:  

Å z > 0.1  

Å z > 0.2 

Å 0.1 < z < 0.2 

Å 0.2 < z < 0.4  

Å 0.4 < z < 1.0 

pT ranges:  

Å pT > 0.1 

Å 0.1 < pT < 0.75 

Å 0.1 < pT < 0.3 

Å 0.3 < pT < 0.75 

Å pT > 0.75 

Q2 ranges:  

Å 1 < Q2 < 1.7  

Å 1.7 < Q2 < 3  

Å 3 < Q2 < 7  

Å 7 < Q2 < 16  

Å 16 < Q2 < 81       

x bins: 0.003,  0.008,  0.013,  0.02,  0.032,  0.055,  0.10,  0.21,  0.40,  0.7  

NEW! 
Shown for the  

first time!  
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Multidimensional approach concept I (x:Q2) 

z ranges:  

Å z > 0.1  

Å z > 0.2 

Å 0.1 < z < 0.2 

Å 0.2 < z < 0.4  

Å 0.4 < z < 1.0 

pT ranges:  

Å pT > 0.1 

Å 0.1 < pT < 0.75 

Å 0.1 < pT < 0.3 

Å 0.3 < pT < 0.75 

Å pT > 0.75 

Q2 ranges:  

Å 1 < Q2 < 1.7  

Å 1.7 < Q2 < 3  

Å 3 < Q2 < 7  

Å 7 < Q2 < 16  

Å 16 < Q2 < 81       

x bins: 0.003,  0.008,  0.013,  0.02,  0.032,  0.055,  0.10,  0.21,  0.40,  0.7  

NEW! 
Shown for the  

first time!  
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Multidimensional approach concept I (x:Q2) 

z ranges:  

Å z > 0.1  

Å z > 0.2 

Å 0.1 < z < 0.2 

Å 0.2 < z < 0.4  

Å 0.4 < z < 1.0 

pT ranges:  

Å pT > 0.1 

Å 0.1 < pT < 0.75 

Å 0.1 < pT < 0.3 

Å 0.3 < pT < 0.75 

Å pT > 0.75 

Q2 ranges:  

Å 1 < Q2 < 1.7  

Å 1.7 < Q2 < 3  

Å 3 < Q2 < 7  

Å 7 < Q2 < 16  

Å 16 < Q2 < 81       

x bins: 0.003,  0.008,  0.013,  0.02,  0.032,  0.055,  0.10,  0.21,  0.40,  0.7  

 

 

FIRST EVER extraction of TSAs within such a Multi-D  

(x:z:pT:Q2) approach  

 

 

NEW! 
Shown for the  

first time!  



22 October 2014 Bakur Parsamyan 24 

Multidimensional approach concept II (z:pT) 
3D asymmetries: 

ÅAsymmetries from 3 x-ranges in z:pT bins (7Ĭ6) 

ÅAsymmetries from 3 x-ranges in pT:z bins  (z:pT - transposed)  
  

x ranges:  

Å all x 

Å x<0.032  

Å x>0.032 

z bins:  

Å 0.1 < z < 0.15 

Å 0.15 < z < 0.2 

Å 0.2 < z < 0.25 

Å 0.25 < z < 0.3 

Å 0.3 < z < 0.4 

Å 0.4 < z < 0.65 

Å 0.65 < z < 1 

pT bins:  

Å 0.1 < pT < 0.2 

Å 0.2 < pT < 0.3 

Å 0.3 < pT < 0.5   

Å 0.5 < pT < 0.75   

Å 0.75 < pT < 1.0   

Å pT > 1.0 

NEW! 
Shown for the  

first time!  



3D asymmetries: 

ÅAsymmetries from 3 x-ranges in z:pT bins (7Ĭ6) 

ÅAsymmetries from 3 x-ranges in pT:z bins  (z:pT - transposed)  
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Multidimensional approach concept II (z:pT) 

x ranges:  

Å all x 

Å x<0.032  

Å x>0.032 

z bins:  

Å 0.1 < z < 0.15 

Å 0.15 < z < 0.2 

Å 0.2 < z < 0.25 

Å 0.25 < z < 0.3 

Å 0.3 < z < 0.4 

Å 0.4 < z < 0.65 

Å 0.65 < z < 1 

pT bins:  

Å 0.1 < pT < 0.2 

Å 0.2 < pT < 0.3 

Å 0.3 < pT < 0.5   

Å 0.5 < pT < 0.75   

Å 0.75 < pT < 1.0   

Å pT > 1.0 

NEW! 
Shown for the  

first time!  
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Å Introduction 

o SIDIS x-section and TSAs 

o Brief review of recent COMPASS results with TSAs 

Å COMPASS multidimensional approach NEW 

o COMPASS multidimensional phase-space 

Å Results for TSAs NEW (Shown for the first time!) 

o Sivers asymmetry 

o Collins asymmetry 

o ALT
cos( hʟ- ʟ S)-asymmetry and predictions i.a.w. PRD 73, 114017(2006) 

o AUT
sinʟ S ïasymmetry 

o AUT
sin(3 hʟ- Sʟ)-asymmetry 

o Mean depolarization factors 

Å Corrections for lp to ɔzp transition 

Å Conclusions 

Outline 
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Sivers asymmetry: x, z, pT and W dependencies in 5 Q2-ranges 

Å Positive amplitude for h+ (increasing with x) 

Å Positive hī amplitude at relatively large x (>0.032) and Q2 (>7) 

Å Some hint for a possible negative hī amplitude at low x (<0.032) and Q2 (<7) 

NEW! 
Shown for the  

first time!  

 

 

2D 
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Å In several x-bins some hints for possible Q2-dependence for positive hadrons (decrease) 

Å At low z effect for h+ is smaller in general 

Å No clear picture for negative hadrons 

Sivers asymmetry: x-dependency in 5 Q2-ranges and different z 

NEW! 
Shown for the  

first time!  

3D 


