
3D structures of mesons

• Available data analysis in the 3d structure of mesons through TMDs
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𝑘! is the Fouier tranfsform of 𝑏!



Global analysis 
through fixed target 
DY data

• Broadening appearing 
as 𝑥 increases
• Up quark in pion is 

narrower than up 
quark in proton 
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Resulting average 𝑏!

• Pion’s 𝑏! 𝑥⟩ is 5.3 − 7.5𝜎
smaller than proton in this 
range
• Decreases as 𝑥 decreases
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