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o Dark matter search @ collider

Dark Portal:

* Vector Portal: B, Z"""
* Higgs Portal: S2HTH
* Axion portal: — F,, Fr

fo
* Neutrino Portal: LHN



6 Dark matter search @ collider

Dark Portal:

* Vector Portal: B, 2" can be seavched

* Higgs Portal: S?HTH vid

* Axion portal: fi F,, Fm ~ EXotic Z deca\j{{{

* Neutrino Portal: LHN



Why Z Factory?

Hadron Collider Lepton Collider

EWPT Reasonable Extreme




EWPT @ LEP
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EWPT @ LEP

summer 2003
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EWPT @ LEP
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Outline

<+ Dark Sector Models

* Higgs portal + DM
* Vector portal + DM
* Axion-like particle

* Magnetic inelastic DM, Rayleigh DM

“*Exotic Z decay topologies

* Classitying by final states and resonance



Higgs Portal DM

“* Higgs Portal Lagrangian:
1
L= 5(9“58“5 — A\ (HTH) S — A9 (HTH) S%+ X (z’@“vu — mg) X — Uy OXX + e

+ Scalar Mixing

~

h COS (@ — SIn & h
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Higgs Portal DM

“+ Z factory Search
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Vector Portal DM

“+ Vector Portal Lagrangian

1 1 , 1
L= —7BuB" — A A" - QCEW B A™ 4 Smi AMA,

“* Vector Mixing

0 ~
Z,u, —mi/ + m2Z Z~/,L
A, | = 0 1 € A,
A;L mQZtW 0 1 A/M




Vector Portal DM

+ Complex scalar DM Lagrangian:
Ls = (0,S+igpA’,S)* (0" S+igp A" S)—m$S* S




Vector Portal DM
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Axion-like Particle

<« Axion-like particle Lagrangian:
1

aBB

2J01%
aBB,,, B

LALp =T\

* Interactions and decays
1 1

['(a — ~vy) = e cos® O,,m?>
aBB
1 1
I'(Z — ~va) = e cos® 0, sin® 0,,m’,
aBB

“+ Search @ Z factory




Axion-like Particle

<+ Constraints
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Magnetic inelastic DM, Rayleigh DM

& UV c0plete Lagrangian:
L= x(E07" —my)x + &(iDu’YM — My) + (D“@T(Du@ — M£¢T¢
1

— iémf(cx + (A\pxo + h.c.)

“ From UV model to Effective Operator

Magnetic Rayleigh

Interaction

Loop
diagrams




Magnetic inelastic DM, Rayleigh DM

nres Catsh— e sl e 5 s re~Son s Cals-aia e - s ~ye~San S = o > e ST e S ez O TS Paimi it an s .

+ Search from Z factory
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Exotic Z decay Topology
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Z Factory Set Up

<+ Detector Performance

) 0.16
Photon energy resolution: T = ¢ 0.01,
= E,  JE GV

GeV 1073GeV

Lepton momentum resolution: A ee =2x107°® T c :
P ppsind

OF; 0.3
Jet energy resolution: J — @ 0.02.
&Y Ej \/ Ej/GeV

“* Preliminary Cut

0| < 2.3, B, > 10GeV, By > 5GeV, E; > 10GeV, Equrr > 10GeV,
2Min(E7, E?) (1 — cos 6;;)
E?

V18

> 0.001

Yij =

+ SM Background include one photon from ISR



: Results on Different Topologies




Summary

<+ Dark Sector models:

* Can provide leading and complementary constraints
comparing to current collider limits and DM limits

+ Exotic Z decay topologies:
* Giga Z limiton BR10™° ~ 105
* Tera Z limiton BR 10~ "° ~ 10~ !

* Sensitivities on BR

2v + MET ~ 1717 + MET > 2j + MET > v + MET



Any Questions?



