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Transverse Polarization of A differentiate valance quarks from sea quarks
1 1 A 1
Dir(u) # Dip(d) # Dig(s) # Dir(sea)
15
02<21<03]03<z1<04]04<20<05]05< 2 <0.9 0.0151
10 - | 4 ax 2010 CKT -
CKT 4 A7 . N
| _ S 005 o
<
. 2
X ./l {P —= 0.000
A N | 5 + :ﬁ: X —0.005 ]
S
N— ~0.010]
_10— . . _
~0.015 ]
2040608 040608 040608 040608 020 025 030 035 040 045 050 0.55 0.60
Zh <A

S 2 n e
spin symmetry “

D’Alesio, Murgia, Zaccheddu, PRD 102 (2020)
Callos, Kang, Terry, PRD 102 (2020)

Shu-yi Wei Hyperon Polarizations


https://doi.org/10.1103/PhysRevD.102.096007
https://doi.org/10.1103/PhysRevD.102.054001

) e g
Isospin Symmetry el
* ok

. . U d
Isospin Symmetry Robust symmetry in QCD o
u
Example: proton (uud) <> neutron (udd)
groton (.T) — Iileutron (iB)
groton (CI?) — r?eutron (ZE)

1
V2

isospin | LLambda < Lambda (UTdi + Uiaﬁ)sT

;‘ singlet |

1L u—sA 1. d—A
leu_) (ZapT) — D1T ” (ZapT)

0.2
- (@) 4A+n
) OV 02<2,<0.3 | 0.3<z,<04 | 0.4<z,<0.5 | 0.5<z,<0.9
5 e : :
R e i s Fover sar . ™ QED hard interaction
) —— —— #:1 b . .
> o T : Hhin _ ™M OCD hadronization

0oLt 1 1 | TR TR NN AT NI R Y ST I S

0.4 0.6 0.8 04 06 0.8 04 0.6 0.8 04 06 0.8
Z () Z () Z () 2 ()

Shu-yi Wei Hyperon Polarizations



*** ***
* ECT* 4
*p kX

Isospin Symmetry

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

ﬁ A+nt % A+7T —DHESS—— -Pythia
P A+7 § A+ 7" —DHESS - - ‘Pythia/|

differentiating valance quarks
from sea quarks 0.05

DLT(U) # Df_T(d) # DfT(S) # DllT(Sea)

-0.05

AAAAAAAA

xxxxxxxxx

‘‘‘‘‘‘‘‘‘

e
R
R . S S (O
: = At KT § A+ K —DHESS - - Pythia
aradigm = ; y
p . g = 0.05 F A+K A+ K+ —DHESS - - -Pythia|
shift '
-0.05
enforcing 1SOsSpIn symmetry 0.15
02 04 0602 04 0602 04 0602 04 06
Zh Zh

Zh Zh

DfT(u) = DILT<d)

D7 () = Dip(u)

e
\
v

i

Chen, Liang, Pan, Song, Wei, PLB816 (2021)

Hyperon Polarizations

Shu-yi Wei


https://doi.org/10.1016/j.physletb.2021.136217

Isospin Symmetry

Testing Isospin Symmetry at EIC
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Kinematic Analysis
dO'SIDIS 27'('042 e — -

| azimuthal asymmetrie

A —

em T L
drdydend®Py = 20?2 {A(?J)FUU + B(y)Fyy

+ C(y) cos pF5? + B(y) cos 20F 0327
+ Aa [C’(y) sin pF5n ¢ + B(y) sin 20 F57 2(’5] 4"‘""’“"

S ———

longitudinal polarization

B+ Sar [Cly)sinoFgp? + B(y) sin 20553

A FEr + B(y) Fp + Cly) cos oF55 % + B(y) cos 205552}

Arnold, Metz, Schlegel, PRD (2009)

Pitonyak, Schlegel, Metz, PRD (2014)

Chen, Yang, Wei, Liang, PRD (2016)

Shu-yi Wei Hyperon Polarizations


https://doi.org/10.1103/PhysRevD.79.034005
https://doi.org/10.1103/PhysRevD.89.054032
https://doi.org/10.1103/PhysRevD.94.034003

KX K
* *

Hyperon Polarizations in unpolarized SIDIS g

*p kX

Longitudinal Polarization
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Longitudinal Polarization
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M Belle data does not signal the onset of 1SOSpIn symmetry violation 1n

polarized FFs.

™ The 1sospin symmetry can be ultimately tested at the future EIC.
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