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✴Asymmetries AUT and ALT

• unpolarized & longitudinally polarized e+/e- beam

• transversely polarized H target


✴Asymmetry ALU

• longitudinally polarized e+/e- beam

• unpolarized H and D target
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Semi-inclusive DIS cross section

leading twist
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Semi-inclusive DIS cross section

leading twist

• 6 more leading-twist FFs
• 16 subleading-twist TMDs and FFs 
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Collins amplitudes / hq
1T ⌦ H?,q

1

• π+ amplitudes positive; π- amplitudes negative
• π- amplitudes increasing with x
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Collins amplitudes / hq
1T ⌦ H?,q

1

• π+ amplitudes positive; π- amplitudes negative
• π- amplitudes increasing with x
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Collins amplitudes / hq
1T ⌦ H?,q

1

• π+ amplitudes positive; π- amplitudes negative
• π- amplitudes increasing with x at large Ph⊥
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Collins amplitudes / hq
1T ⌦ H?,q
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Collins amplitudes / hq
1T ⌦ H?,q
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Sivers amplitudespions / f?,q
1T ⌦ Dq
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• π+ amplitudes > 0; increasing with Ph⊥ up to 0.4 GeV

kTkT
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Sivers amplitudespions / f?,q
1T ⌦ Dq
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• π+ amplitudes > 0; increasing with Ph⊥ up to 0.4 GeV: concentrated at large x and z
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Sivers amplitudeskaons / f?,q
1T ⌦ Dq
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• K+ amplitudes >0; increasing with Ph⊥ up to 0.4 GeV: concentrated at large x and z
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Sivers amplitudeskaons / f?,q
1T ⌦ Dq

1

• K+ amplitudes >0; increasing with Ph⊥ up to 0.4 GeV: concentrated at large x and z
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Sivers amplitudesprotons / f?,q
1T ⌦ Dq

1

• Positive Sivers amplitude for protons!
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Sivers amplitudesprotons / f?,q
1T ⌦ Dq
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Pretzelosity
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Worm-gear
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ALU

Results for pions, kaons and protons

longitudinally polarized e+/e- beam

unpolarized H & D target
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ALU

Results for pions, kaons and protons

Higher twist:
                          F sin�h

LU / e⌦H?
1 , f1 ⌦ G̃?, g? ⌦D1, h

?
1 ⌦ Ẽ
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ALU results pions & kaons 1D
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ALU results pions 3D
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ALU results pions 3D
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ALU results protons 1D
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ALU results protons 3D
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Summary

• Twist-2 and twist-3 amplitudes in 3D on transversely polarized hydrogen target - 
beam longitudinally polarized and unpolarized:

    kinematic dependence of Collins and Sivers located in certain kinematic corners

• Twist-3 non-zero ALU observed for π+, π-, K+
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Back up
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Collins amplitudes / hq
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