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Spin structure of spin-1 hadrons

— > Spinless (unpolarized) part: same as pion meson

The TMDs in

spin-1 hadron S" > Vector—polarlzed part: same as proton

Leading-twist quark TMDs: firstly

-~ » Tensor-polarized part: NEW ——— ,
studied by Profs. Bacchetta and Mulders.

N2

In this talk we will discuss:
J.P. Ralston and D. E. Soper, NPB152, 109 (1979). a complete decomposition of quark correlation

R. D. Tangerman and P. J. Mulders, PRD 51, 3357 (1995). . . s L
P.J. Mulders and R. D. Tangerman, NPB461, 197 (1996). function and higher-twist TMDs for spin-1

A. Bacchetta and P. Mulders, PRD 62, 114004 (2000). hadrons
Daniel Boer, Sabrina Cotogno and Tom van Daal et al, JHEP 10,013 (2016)



Quark correlation function of spin-1 hadrons
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A. Bacchetta and P. Mulders, PRD 62, 114004 (2000).

S. Kumano and Qin-Tao Song, PRD 103 (2021) 014025.
(0,8)v:(§) | P, S, T)  Terms of A ; —A,, are given by Bacchetta and Mulders.
The new terms of B,, —Bs, terms are dependent on the

lightcone vector n due to the gauge link.
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S 1s the spin vector and 7 is spin tensor (5 parameters)

A Aqg
e 0T + At Ty, + ng% T + WO-U kT
A2 Pk Bor M Bog M? Bas kP . BosM  ,ip . 25
e T, Ty, + ——=T,n gt (i ——ckrn (1
e s+ 5T+ s T + 5 pk(’75)-|—(P.n)2 un(175) + 5
B26M2 Bor M* BogM? Bso Bs1 M? Bas M?
n T VYD) Tnn T n V) Tnn T,un
H T o+ G Ton oy Pl g P+ b+ G ¥+ 50
B Bsy Bas M? B
+ _P 32 €MVPk7u’Y5TVn + P. n€MVPn7u75Tuk + (P5 n) €'UJVPanM’Y5T1/n + P. 3§w2 €Mkpanu’Y5Tkk
B3z n BagM? n Bsg . BayoM?> n
- (P—H)Qs*‘kp VY5 Thon + Ponpe MMy s T + m%'ﬁTuk&““kP 7 n)gVi%Tuns“kP
B By M Bus By M BysM? Bag
T n Tnn nT nT n V=) nTnn nT
+ I + (P.n)QO'Pk + B’ kk T (P.n)QUP kn T (P-n)?’ap + Do ke
Byr M Bys M? BygM . BsoM? Bsq
(P2 o g o Ty T

M Bso M
n " " ™
(P-n)QU“ + P-nU“P + P-na“k



Twist-2 TMDs
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Twist-3 TMDs: time reversal-even ones
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Only dependent on the new terms (B,; —Bs,) in the correlation function.

S. Kumano and Qin-Tao Song, PRD 103 (2021) 014025.



Twist-3 TMDs: time reversal-odd ones

_ M | S -k /S I A
Qe kp. T) = o |y (3. K3) Sy = hyp(x, k) ==+ hyp(x. k) =—5—|.
Pt M M
; M| Stk — 8 ki Sil kg ikl — Sihokg K
dlo ](x, kr,T) = oF hiT(X, k%) LThT LT T—h%T(x, k%) TTXTI TM2 TTRTI T].
,. M ellkr; y elkriSpr -k
) (x. kp, T) = 5 | =010 (6. K3) 10 = = o (6 k)l + gy (x. k) =—2 57—

[
2) ST (01 (1 2

l

Only dependent on the new terms (B,; —Bs,) in the correlation function.
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There are 20 twist-3 TMDs.



Twist-4 TMDs
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Summary

(1) A complete decomposition of quark correlation function for spin-1 hadrons.
(2) Twist-3 and Twist-4 TMDs are defined for spin-1 hadrons.

(3) Sum rules are obtained for time-reversal-odd TMDs

Thank you very much



