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COMPASS collaboration 

24 institutions from 13 countries ï nearly 250 physicists  

COMPASS web page: http://wwwcompass.cern.ch 

Common Muon and Proton Apparatus for Structure and Spectroscopy 

ÅCERN SPS north area 

ÅFixed target experiment  

ÅTaking data since 2002 

 

 

Wide physics program 

COMPASS-I  

ÅData taking 2002-2011 

ÅMuon  and hadron beams 

ÅNucleon spin structure 

ÅSpectroscopy 

 

 

COMPASS-II  

Å Data taking 2012-2017 

Å Primakoff  

Å Polarized Drell -Yan 

Å DVCS 
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COMPASS experimental setup: Phase I (muon program) 

Longitudinally polarized (80%) Õ+ beam:  

Energy: 160 GeV/c, Intensity: 2Ā108 ɛ+/spill (4.8s). 

Target: Solid state ( 6LiD or NH3 ) 

Å 6LiD 2-cell configuration. Polarization (L & T) ~ 50%, f ~ 0.38 

Å NH3 3-cell configuration.  Polarization (L & T) ~ 80%, f ~ 0.14 

 

CERN SPS North Area. 

Two stages spectrometer LAS+SAS 

Á Large Angle Spectrometer (SM1 magnet) 

Á Small Angle Spectrometer (SM2 magnet) 

Å High energy beam 

Å Large angular acceptance 

Å Broad kinematical range 

Å Momentum, tracking and 

calorimetric measurements, PID 

COMPASS 

HERMES 

JLab6 

COmmon Muon Proton Apparatus for Structure and Spectroscopy 

SciFi, Silicon, MicroMegas, 

GEM, MWPC, DC, Straw, 

Muon wall 

Data-taking years: 2002-2011 
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COMPASS experimental setup: Phase II (DY program) 

CERN SPS North Area. 

Two stages spectrometer LAS+SAS 

Á Large Angle Spectrometer (SM1 magnet) 

Á Small Angle Spectrometer (SM2 magnet) 

COmmon Muon Proton Apparatus for Structure and Spectroscopy 

Hadron absorber 

Tungsten beam plug 

Nuclear target (Al) 

High energy ́ī beam:  

Energy: 190 GeV/c, Intensity: 108 ˊ/s 

Target: Solid state 

Å NH3 2-cell configuration. Polarization T ~ 90%, f ~ 0.22 

SciFi, Silicon, MicroMegas, 

GEM, MWPC, DC, Straw, 

Muon wall, DC5 

Data-taking years: 2015 ï NOW! 
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A.Kotzinian, Nucl. Phys. B441, 234 (1995).  

Bacchetta, Diehl, Goeke, Metz, Mulders and Schlegel JHEP 0702:093 (2007). 
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A.Kotzinian, Nucl. Phys. B441, 234 (1995).  
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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 

 

 

 

 

 

 

 

 
 

Å Transversity PDF + Collins FF 
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SIDIS x-section 

Anselmino et al. 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 

hep-ex/1408.4405  

(accepted by PLB) 
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SIDIS x-section 

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 x-, y-, z- dependences  

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 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 

Å Gives access to g1T ñtwist-2ò PDF (Kotzinian-Mulders or 

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 All compatible with zero within uncertainties (P/D) 

Å Suppressed by a factor of  ~|pT|2 w.r.t the Collins and 

Sivers amplitudes 

 

SIDIS x-section [ ]1
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S. Boffi , A. V. Efremov, B. Pasquini, and P. Schweitzer Phys.Rev. D79 (2009) 094012 

C. Lefky and A. Prokudin Phys.Rev. D91 (2015) 034010. 
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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 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 

( )
[ ]

sin(

1 1 1

1

1

)
+...

                               SSA

   

higher-t is

 

w t

s

WW
q h q h

q TUT qh H DA Q f
f ^ ^-
´ Ã + ÃSIDIS x-section 

W. Mao, Z. Lu and B.Q. Ma Phys.Rev. D 90 (2014) 014048 



( )

( )

( )

sin(2 ) 1

cos( ) 1

co

1 1 1 1

1 1

s 2 ) 1

1 1

(

+...

+...                           

                  +...

                 

     

       SSA / DSA higher-tw

 

h s

s

h s

WW

WW

WW

UT

LT

L

q h q h

T q T q

q h

T

T

q

q h

T q

h H f DA Q

A Q

A

g D

g DQ

f f

f

f f

^ ^ ^- -

-

- -

´

´

´

Ã + Ã

Ã

Ã

[ ]ist

( )
( )

( )( ) ( )

( )( )
( )( ) ( )

( )( )

2 2

, ,2 2

cos cos2

sin

sin sin 2

 

c2 os

1
2 1 2

1

  

cos cos 2

sin

sin si   

 

2 1

2 1

2 1

1 2 1 

n 2

cos

h h

h

h h

h

UU T UU L

hT h

UU UU

LU

L U

h h

h

h L UL

L L LL

h

hL

d y
F F

dxdydzdP d d xyQ x

A A

A

S A A

S A A

f f

f

f f

f

s a g

j

f f

f

y e

l

f

e

e e e

e e

e e e

e e el

f

f

+

è øå õ
= + + ³é ùæ ö

- ç ÷ê ú

-

+

+ +

+

è ø+ +
é ú

+ -

ê

-

ù

+

( ) ( )( )
( ) ( )( )
( ) ( )( )

( )( )
( ) ( ) ( )( )

( ) ( ) ( )( )
( )( )

 

sin

sin

sin 3

T

s

2

in

sin 2

cos

cos

T

sin

sin

sin 3

sin

s

 

  S    

 

 in 2

cos

co  S

2 1

2 1

1

 2s 1

h S

h S

h S

S

h S

h S

S

h S

h S

h S

S

h

UT

S

h S

UT

UT

UT

U

LT

LTS

T

A

A

A

A

A

A

A

f f

f f

f f

f

f f

f f

f

f f

f f

f f

f

f f

f f

f

e

e

e e

e e

e

e el

-

+

-

-

-

è ø
é ùê ú

è ø
é ù
é ù
+é ù
é ù
é

-

+

-

-

ù+ +
é ù
é ù+
é ù
é ù
+

-

é ùê ú

+ -+

+

+

-

( ) ( ) ( )( )cos 2
co 2 1s

  

2 h S

h S LTA
f f

f f e e
-

ë û
î î
î î
î î
î î
î î
î î
î î
î î
î î
î î
î î
î î
î î
î î
ì ü
î î
î î
î î
î î
î î
î î
î î
î îè ø
î îé ù
î îé ù
î îé ù
î îé ù
î îé ù+î îé ý

-
ùúí

-
ê

26 May 2015 Bakur Parsamyan 23 

Å All compatible with zero within uncertainties (P/D) 

SIDIS x-section 
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Å All compatible with zero within uncertainties (P/D) 
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SIDIS  

Drell -Yan 
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TMDs accessed in SIDIS and DY 
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Nucleon TMD PDFs accessed in SIDIS and DY 
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Nucleon TMD PDFs accessed in SIDIS and DY 
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Nucleon TMD PDFs accessed in SIDIS and DY 
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All the answers are encoded in the data... 

In few years many new asymmetries 

measured by different experiments in 

different reactions, at different energies 

and kinematical ranges will wait for a 

ñglobal analysisòé  
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Boer-Mulders 
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COMPASS x:Q2 phase-space: SIDIS ï Drell-Yan 

Drell-Yan (MC) 

   16 

 

 

6.25 
 

     4 

Four Q2(or mass)-ranges: 

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

o Large combinatorial background 

ÅPion and kaon decays 

ÅOpen-charm (bottom) semi-leptonic 

decays �&�&
%, �$�$
$ 
o smaller asymmetries  

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

o High DY-cross section 

o Still low signal/background 

Å 6.25 < Q2 /(GeV/c)2 < 16   ñJ/ɣò 

o Strong J/ɣ-signal Ÿ study of J/ɣ physics 

o Difficult to disentangle DY 

o Lower background 

Å Q2 /(GeV/c)2 > 16              ñHigh massò 

o Beyond J/ɣ peak 

o Negligible background 

o Low cross-section 

o Valence region Ÿ largest asymmetries 


