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Higgs CP property
q Higgs identity

• Scalar.  !! = #$%GeV.
• More tests are needed to confirm it as the SM Higgs
• CP property  ⟹ baryogenesis

q Higgs-top interaction

CP-even CP-odd

• '":  Scales the overall rate
• (: CP phase.    ( ≠ *⟹ CP violation

CERN-EP-2022-208
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CP-sensitive
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See also: CMS-HIG-21-006

Using CP-odd observables 
can enhance the sensitivity! 1



Linearly polarized gluon jet in !! → #! process
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Linear polarization of a gluon
q Linear polarization vs. helicity/circular polarization

linear pol.
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q Gluon polarization density matrix + −
+
−

.$ = /%% − /&& net helicity

.',) ∼ /%& helicity interference
Two independent linear pol. dof

helicity pol.
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Linear gluon polarization: azimuthal asymmetry
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Linearly polarized gluon jet: Production
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Linearly polarized gluon jet: Fragmentation
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ŷ

�

!! → #!
<latexit sha1_base64="/MF9uTMFeK2wTMWUpkjtl9vGAKc="></latexit>

d�w

dyg dp2T dm2
J d�

=
d�̂

dyg dp2T

dJ
�
⇠ (pT , yg) ,m2

J ,�
�

d�

1. Production of polarized gluon (.', .), .$)

2. Fragmentation of polarized gluon jet
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Linear gluon polarization: CP property

• C : keeps momentum and spin
• P : reflection about the scattering plane (34-56)

sin$:
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A NEW type of CP-odd observable! 7



Gluon jet anisotropy and CP violation
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Polarization at intermediate region (transition region)
• Small .'
• Increasing .)
• (-sensitive
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Constraining the CP phase

• = → >> channel
• ? → @A@, BCB

10



Conclusion

q A new observable for probing the CP phase of #11̅ interaction 
• Linearly polarized gluon jet 
• .': CP even ⟹ cos$:
• .): CP odd ⟹ sin$:
• CP phase ( causes an oscillation of .' and .)
• A rough estimate: FCC@100TeV gives ( < E. G∘

q Outlook
• Experimental measurement at HL-LHC
• Complementary to the direct =-H-H̅ measurement

Thank you!

g

g
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Backup
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Polarization production in !! → #!
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CP-even
CP-odd

q For a small (
.) is more sensitive to small (, including its sign

q For a large (
• .',) oscillate with (
• Controlled by J',)

J',) quantifies the CP sensitivity 
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Polarization at low-$3 region
• Large negative .'
• Vanishing .)
• SM dominance
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Polarization at intermediate region (transition region)
• Small .'
• Increasing .)
• (-sensitive
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Polarization at high-$3 region
• Large J' ≃ J) → J
• Small L
• Direct CP probe 

Neglecting L,M
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