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The interesting part of the Higgs mechanism is the introduction of mixing btw SU(2), and
U(l),

4 Z This amount of mixing is purely determined from the
VMVNVVVNVERVVVVN- two gauge couplings (at LO)
2
1
sin® @y, = 8¢ N —
gr+s; 4

This number can of course be model dependent
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Good opportunity to discover/falsify light new dofs!
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Introduction

New option: the Electron-ion collider in China (EicC)
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New option: the Electron-ion collider in China (EicC)
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New option: the Electron-ion collider in China (EicC)
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Q: How well sin 0,,?

COM: /s = 15 ~ 20 GeV
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To extract the weak mixing angle, we rely on
the interference between Z and y at tree

—

Helicity of the electron
Direct current algebra computation leads to

d’c 2ryo’ o i 2 _
O Ly} (%Wcﬁg + 1z (89— Ae85) W+ 1127 (87 — A85) Wiz

T

1 4_ g7 T
W, === |d'ze(p.s| 7. 1,0 Ip.s)
Note that the /eptonic tensor factorize into the pure photon one
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1
Proton radius R, ~ 1 fm ~
P 0.8 GeV
vlZ € ° . I 1 1
Electron de Broglie wavelength /IEICC = :
2.8 5| GeV
p ¢ P
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1
0.8 GeV

Proton radius Rp ~ 1fm ~

ylZ (9

Electron de Broglie wavelength AC €

1 1 1
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p é
The hadronic tensor can thus be reasonably computed within the quark model

W//Y,;%:ZJ

q X

LE ()
¢

2 V1V2
W’W

Yong Du (IMP-CAS) SPIN2025



1
0.8 GeV

Proton radius Rp ~ 1fm ~

Electron de Broglie wavelength AC €

1 1 1
2.8 5| GeV

—

The hadronic tensor can thus be reasonably computed within the quark model
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V,V. q\5’ vy
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Obtaining the helicity differential cross section is then straightforward:

do (ﬂ y) ) Ao 2F + (1 — y)F, + e (2 — V)F
: = X — —xy(<2 —

—AAXY(2 —y)g + 4,(1 —y)gs + ipxy2g5

From which we can define two types of asymmetries for the extraction of sin Oy
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do (z y) ) Ao 2F + (1 — y)F, + e (2 — V)F
: = X — —xy(<2 —

—AAXY(2 —y)g + 4,(1 —y)gs + ipxy2g5

From which we can define two types of asymmetries for the extraction of sin Oy
Double-spin asymmetry:
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Obtaining the helicity differential cross section is then straightforward:

do (z y) ) Ao 2F + (1 — y)F, + e (2 — V)F
: = X — —xy(<2 —

—AAXY(2 —y)g + 4,(1 —y)gs + lpxy2g5]

From which we can define two types of asymmetries for the extraction of sin Oy

Single-spin asymmetry: ﬂ
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Ach at the EicC

Central values of the asymmetries:

P, = 0.8, unpolarized proton
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Ach at the EicC

Central values of the asymmetries:

YD
P, = 0.8, unpolarized proton P, = 0.7, unpolarized electron
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Roughly, A}fv Is about one order of magnitude smaller than Af,v, mainly due to m,
suppression.
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Uncertainties

1
Statistical one (6Apy )y : the smallness of A ¥ tells us that (6Apy )y, = T
N

For EicC, we adopt a rather conservative detector efficiency being 70%, and assuming 1-
year of running for the following discussions
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Uncertainties

Structure ones or equivalently the PDF uncertainty: gi’ ZD_ for instance
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Uncertainties

Structure ones or equivalently the PDF uncertainty: gi’ Zs for instance
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AZP uncertainties combined

P, = 0.7, unpolarized electron
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AZP uncertainties combined

How about the weak mixing angle?
E,=3.7GeV,E,=20GeV,P,=0,P,=(70 + 3.5)%
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(Would-be)First measurement in this range and base in China!
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AZP uncertainties combined

How about the weak mixing angle?

E,=37GeV,E,=20GeV,P,=0,P, = (70 + 3.5)%
0.26 . . . . . ,

| ADC 3.6 GeV]T
0.25}

SLAC E158

.CD
)
~

APV

sin”6,, [Q]

Tevatron SLC

=
(\®
(V)

022}

| 1 AFEC [4.3 GeV]
0.21 . :

10~ | 0.01 | 1 100
Q [GeV]

(Would-be)First measurement in this range and base in China!

Yong Du (IMP-CAS)

| Better than 10%!

T LHC ]

SPINRQOLS



< We Dbriefly introduced the EicC based on the HIAF in Huizhou, China

< Projections for long. polarized electron or proton beam asymmetry was studied:

< Statistical uncertainty largely negligible for x 2 0.1
< PDF uncertainty dominates, which is expected to be further reduced from EIC/
EicC elc

< Polarization uncertainty becomes non-negligible around x = 0.1

< sin26’W can be measured with a relative precision below 10% at the EicC
(conservative), and EicC allows a direct test of the RGE running.






