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Successful of SM i

The field of HEP has been vibrant & exciting!

HEP has enjoyed the remarkable achievement
of 50+*-year uninterrupted discoveries!
From quarks to the Higgs boson,

with heroic efforts in theory and experiments:
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We are at a cross road

e Standard Model e Dark sector
=fermions+force =DM+dark

Standard Model of Elementary Particles

three generations of matter interactions / force carriers
(fermions) (bosons)
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New Physics related to dark sector - i:iiiiil
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Outline i

- A’ search at e-e+ collider
- Higgs Portal search at e-e+ collider
- ALP for muon g-2 tested at e+e- collider

- Summary



Vector Portal DM i

“* Vector Portal Lagrangian
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“* Vector Mixing
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Vector Portal DM i

“* Complex scalar DM Lagrangian:
Lg = (8MS+igDA’MS)*(8“S+z’gDA’“S)—m%S*S

J.L, L-T'W, X-P Wang, W.X,
Phys.Rev.D 97 (2018) 9
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- Higgs Portal search at e-e+ collider
- ALP for muon g-2 tested at e+e- collider

- Summary
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“* Higgs Portal Lagrangian:

1
L= 56’u38“5 — A\ (HTH) S — Ao (HTH) S%+x (i@“fyu - mg)() X — Yy OXX + oo

“ Scalar Mixing
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Dark Portal:

* Vector Portal: B, Z"*" ™=

* nggs Portal: SQ HTH -

% Axion portal: fﬁFWﬁW

* Neutrino Portal: LHN
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UV complete model :::iiiiioin
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DM indirect detection
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Collider search = oo
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LHC-DY (HL-LHC)
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Outline S

ALP for muon g-2 tested at e+e- collider

Summary

......
......
......
......
......
......
......
......
......

...... 21



Axion-like Particle o
“* Lagrangian: “* Constraints
— K | o |
EALP 4A@BB CLBIUJI/B aB, B S .

“* Search @ Z factory

'''''' J.L, L-TW, X-P Wang, W.X
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Introduction to g-2

Anomalous magnetic moment of the lepton
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Dirac's g = 2

Positive value and a 4.2 o (Fermilab + Brookhaven)
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The Scalar for Muon g-2 ~ :iiiiiiiiin

The (pseudo)scalar Yukawa coupling to lepton 4

gyuk — gbg (gR + ig,}/5) 4
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The 1-loop contribution to g-2
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Further requirement for pseudo-scalar
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and y_, can adjust its sign to give positive result
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The axion-like particle Lagrangian
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In g-2 solution region,
mostly decay to

a— purpu
The inclusion of Z diagram

makes some difference for
large m,

Exotic Z decay should
happen




EXIstlng constraints C, =0 s
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/) Existing constraints C|,, = 0
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) Existing constraints C,,, =0
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