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* Helicity amplitude ratios for hard exclusive p° production
* Spin-asymmetries in semi-inclusive DIS on transversely polarized hydrogen target

 Beam-helicity asymmetry in semi-inclusive DIS on unpolarized hydrogen and deuterium targets



Helicity amplitude ratios for exclusive p°

e transversely polarized H target




Exclusive meson production

Exclusive meson production
* probe various types of GPDs with

different sensitivity and different

flavour combinations

e complementary to DVCS

Target polarization state

e unpolarized target:
nucleon-helicity-non-flip GPDs H, H and
ET=2HT+ET.

» transversely polarized target:

nucleon-helicity-flip GPDs E, E and Hr.
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Exclusive p® production:
angular distribution
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angular distribution

e+ N —e+ N+ p

,00%7T+—|—7T_

lepton
scattering plane

Fit angular distribution of decay pions W(®, ¢, ©, W)and extract either
Spin Density Matrix Elements (SDMEs) or helicity amplitude ratios




Exclusive p® production:
angular distribution

e+ N e+ X+ p°

,00%7T+—|—7T_

lepton
e transversely polarized H target scattering plane

* longitudinally polarized e*
e 8741 hard exclusive p°® events

3.0 GeV < W <6.3 GeV
1.0 GeV? < Q? < 7.0 GeV?
0.0 GeV? < —t' < 0.4 GeV?

Fit angular distribution of decay pions W(®, ¢, ©, W)and extract either
Spin Density Matrix Elements (SDMEs) or helicity amplitude ratios




Results helicity p® amplitude ratios
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GK model

model for protons - S. Goloskokov and P. Kroll,
Eur. Phys. J. C 50 (2007) 829; 53 (2008) 367, Eur. Phys. J. A 50 (2014) 146

52

~ 52 .
FxiN=rvi x 2 1 [AX (H E) + A x (H E)]
A * %g: 1 — &2 1 — &2

FAV@WZAV% x )y I [A x B+ A" x gEa}

q,9




GK model

model for protons - S. Goloskokov and P. Kroll,
Eur. Phys. J. C 50 (2007) 829; 53 (2008) 367, Eur. Phys. J. A 50 (2014) 146

& )

Fo /iy oS T Ax (He, E°

F)\V@W:AV% X ZI natural parity
4,9

unnatural parity



GK model

model for protons - S. Goloskokov and P. Kroll,
Eur. Phys. J. C 50 (2007) 829; 53 (2008) 367, Eur. Phys. J. A 50 (2014) 146

q,9 unnatural parity

Factorization only proven for v7 — V..
Assumed for other transitions.
IR singularities regularised by modified perturbative approach.
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model for protons - S. Goloskokov and P. Kroll,
Eur. Phys. J. C 50 (2007) 829; 53 (2008) 367, Eur. Phys. J. A 50 (2014) 146

unnatural parity
Factorization only proven for v7 — V..

Assumed for other transitions.
IR singularities regularised by modified perturbative approach.

_ 1 *
Pion pole (oc i m%) through % 14 V

one-particle exchange

g’y*wV(Q27 t) = ng(Q2)

at small ¢
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Comparison p° helicity amplitude ratios
with GK model
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e Only pion pole. Positive form factor.
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Semi-inclusive DIS
single-hadron production




Presented amplitudes
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Presented amplitudes

» Longitudinally polarized e*/e- beam
* Transversely polarized H target: fit all amplitudes simultaneously

' » Results for charged pions, kaons, (anti-)protons, neutral pions
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Pretzelosity amplitudes
Clhz > Hy

* Pretzelosity

e requires non-zero orbital angular momentum (model)
e models:

—» Mmeasure for relativistic effects

e suppressed as 1/117;%l compared to Collins amplitude
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* Pretzelosity

e requires non-zero orbital angular momentum (model)
e models:
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—» Mmeasure for relativistic effects

e suppressed as 1/117;%l compared to Collins amplitude
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Presented amplitudes

0"(6,05) = oty {1+ 2(cos(6))y cos(@) +2(cos(20))lyys cos(26)
+ A[2(sin(@) ] sin(g)

S~

» Longitudinally polarized e*/e- beam
e Unpolarized H and D target

' » Results for charged pions, kaons, (anti-)protons
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(sin(g))}; o< C [hf x E,xex H, x gt x Dy, f1 x GL}
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(sin(g))}; o< C [hf x E,xex H, x gt x Dy, f1 x GL}
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(sin(g))}; o< C [hf x E,xex H, x gt x Dy, f1 x G’L}
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Chiral-odd T-even
twist-3 PDF

Collins FF

e(x) =e" W (x) +é(x)

1
625/ dx z*e(z)
0

force on struck quark at t=0
M. Burkardt, arXiv:0810.3589
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Twist-3: (sin(6))

(sin(g))}; o< C [hll x E,xex H‘f,/qu x Dy, f1 X G’L}

Chiral-even T-odd| |spin-independent
twist-3 PDF FF

Only term to survive in TMD single-jet inclusive DIS

et+p—e +jet+X
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