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August 2003: First time I met Aram 
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2004 ï becoming a PhD student in Turin under Aramôs tough supervision! 
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2004 ï becoming a PhD student in Turin under Aramôs tough supervision! 



04 February 2020 Bakur Parsamyan 5 

25 years! 
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SIDIS x-section A.Kotzinian, Nucl. Phys. B441, 234 (1995) ï 25 years!!! 

Bacchetta, et al. JHEP 0702:093 (2007) ï 13 years! 
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SIDIS x-section and TMDs at twist-2 
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Cahn effect: the first thing I learned to derive 
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Cahn effect 
R. N. Cahn,  PLB 78 (1978) 

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

kT 

PhT 

kT PhT 

Kinematic effect:  

non-zero kT induces an azimuthal modulation 
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Cahn effect: the first thing I learned to derive 
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Kinematic effect:  

non-zero kT induces an azimuthal modulation 
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Cahn effect 
R. N. Cahn,  PLB 78 (1978) 

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

The point that there are azimuthal dependences which arise  

from the transverse momenta of the partons was clearly  

stated in this papers: 

T.P. Cheng and A. Zee, Phys. Rev. D6 (1972) 885; 

F. Ravndal, Phys. Lett. 43B (1973) 301. 

R.L. Kingsley, Phys. Rev. D10 (1974) 1580; 

A.M. Kotsinyan, Teor. Mat. Fiz. 24 (1975) 206;  

(Engl. transl. Theor. Math. Phys. 24 (1976) 776). 
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ñLongitudinalò Cahn effect 

sub-leading effect 
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Kotzinian et al. Phys. Rev. D 74, 074015 (2006) 

Cahn effect 
R. N. Cahn,  PLB 78 (1978) 
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ñLongitudinalò Cahn effect and ALL 
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ñLongitudinalò Cahn effect 
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12 

HERMES: PRD 99, 112001 (2019) NEW 

Å Various different ñtwistò ingredients, factor Qī1 

Å Non zero at JLab 

Å HERMES/COMPASS - small and compatible with zero, in agreement with model predictions 

B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

Proton 2007/2011 data 

http://arxiv.org/abs/arXiv:1801.01488
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ñLongitudinalò Cahn effect 
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PRL 105,262002(2010) 

curves are from 

PRD74:074015(2006) 

13 

Å Various different ñtwistò ingredients, factor Qī1 

Å Non zero at JLab 

Å HERMES/COMPASS - small and compatible with zero, in agreement with model predictions 

B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

Proton 2007/2011 data 

Kotzinian et al. 

PRD 74, 074015 (2006) 

http://arxiv.org/abs/arXiv:1801.01488
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SIDIS: double LL-spin constant term asymmetry 

{ }1

1

1

q

L

h

qL LF g D=

( ){ }, ,2

21 ... +... 1UU T UU L L

T h

L

S

L

d
F F S

dxdydzdp
A

d d

s
e l

f f
e´ + + + -

Å Measurement of (semi-)inclusive 

A1(ALL) is one of the key physics  

topics of HERMES/COMPASS 
Å Large amount of  P/D data 

Å No PT-dependence observed 

B. Parsamyan (for COMPASS)  

arXiv:1801.01488 [hep-ex] 

HERMES: PRD 99, 112001 (2019) NEW 

Kotzinian et al. 

PRD 74, 074015 (2006) 

http://arxiv.org/abs/arXiv:1801.01488
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SIDIS: target transverse spin dependent asymmetries 
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COMPASS/HERMES/JLab results 

ὃ  Kotzinian-Mulders asymmetry 
Å Only ñtwist-2ò ingredients  

Å Sizable non-zero effect for h+ ! 

Å Similar effect at HERMES 
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SIDIS: target transverse spin dependent asymmetries 
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B.Parsamyan (for COMPASS) PoS QCDEV2017 (2018) 042 

COMPASS/HERMES/JLab results 

ὃ  Kotzinian-Mulders asymmetry 
Å Only ñtwist-2ò ingredients  

Å Sizable non-zero effect for h+ ! 

Å Similar effect at HERMES 
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Defense dayé 

28 November 2007 
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Defense dayé but that was far not the end! 

10 April 2019 - the day CPHI-2020 was born! 

28 November 2007 
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Selected Aramôs topics discussed at COMPASS in past ~15 years 
2019  Comparison of LEPTO and PYTHIA simulations for vector mesons production in DIS 

2019  Cahn effect implementation in LEPTO 

2018  Accessing polarized quark TMD DiFFs 

2018  Lambda polarization in polarized SIDIS at twist-2 

2017  QCD effects in 'unpolarized' cos ű and cos2 ű SIDIS asymmetries 

2016  Theory of weighted Sivers 

2015  CAMERA and SIDIS in the target fragmentation 

2014  About Sivers and transversity effects in h+ h- production 

2014  ȹū-dependence of the Structure Functions of h+h-production in SIDIS. Model independent analysis 

2014  Azimuthal Correlations in 2h SIDIS 

2013  Phenomenology of Transverse 1h and 2h asymmetries 

2012  Finite Q2 effects on asymmetry extractions in SIDIS 

2012  Hadron pT in SIDIS 

2010  Preasymptotic effects in polarized SIDIS: azimuthal asymmetries 

2009  How well we know R(PGF) for Delta-G extraction from high-pt hadrons asymmetries 

2008  Comments on Cahn effect and on extraction of SIDIS distributions 

2008  ȹs from SIDIS 

2008  Lambda - analysis of systematics 

2008  Target polarization dependence of (anti) Lambda polarization 

2008  Longitudinal target polarization dependence of Lambda-bar polarization. MC free methods of Lambda polarization extraction 

2007  Acceptance effects in asymmetries extraction 

2007  Some studies on azimuthal asymmetry extraction 

2007  SIDIS asymmetries in Quark-Diquark model 

2007  Extraction of target transverse spin dependent asymmetries on identified pions and kaons from 2003-4 runs 

2007  Comments on a "bias-free transverse asymmetry fit" 

2006  Azimuthal dependance of SIDIS 

2006  pT-dependence of ALL in semi-inclusive DIS 

2006  Transverse spin azimuthal asymmetries in SIDIS 

2005  Cahn and Sivers effects in the target fragmentation region of SIDIS 

2005  Remarks on high-pt analysis 

2005  g2 and g1T 

2004  LEPTO & Fragmentation Functions 

2004  Sivers effect at HERMES and COMPASS 

No sign of efficiency decay! 



04 February 2020 Bakur Parsamyan 20 

ʞˋˍ˕˅ʶ˓ˍ˕ rʈ˕ʶ ̄ʛˀ˂ʶˊˁˍ˓ˀˎ 

ʉ ɼʥʸʤ ʈʦʞʜʝʥʠʷ, ɸʨʘʤ ʄʠʭʘʡʣʦʚʠʯ! 

Happy Birthday, Aram! 

 

The show must go on! 


