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AMOUNT OF DARK MATTER IN THE UNIVERSE TODAY
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PRODUCTION OF DARK MATTER IN EARLY UNIVERSE
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SIMPLIFIED LEPTOPHILIC DM MODEL
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SIMPLIFIED LEPTOPHILIC DM MODEL
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SIMPLIFIED LEPTOPHILIC DM MODEL
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SIMPLIFIED LEPTOPHILIC DM MODEL
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DARK MATTER
PRODUCTION
MECHANISMS



DARK MATTER FREEZE-OUT
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MEDIATOR DRIVEN FREEZE-OUT
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CONVERSION DRIVEN FREEZE-OUT
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VIABLE PARAMETER SPACE FOR CONVERSION DRIVEN
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LONG LIVED
COLLIDER
SIGNATURES



LONG LIVED COLLIDER SIGNATURES
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LONG LIVED COLLIDER SIGNATURES
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COLLIDER

Heavy Stable  __ 1000

Charged Particle
Dashed: CMS @ 8 TeV
Solid:CMS @ 13 TeV

Disappearing Track /

CMS and ATLAS @ 13 TeV

CTy (Ccm)

Displaced Leptons
CMS and ATLAS @ 8 TeV and 13 TeV
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SUMMARY

Leptophilic dark matter model
Feebly interacting dark matter

Novel production mechanism

CTy (Ccm)

Long lived particle signatures at colliders
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BACK-UP SLIDES



DARK MATTER PRODUCTION
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VIABLE PARAMETER SPACE FOR CONVERSION DRIVEN

FREEZE OUT
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COLLIDER CONSTRAINTS
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FREEZE-IN
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SUPERWIMP
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COANNIHILATION DRIVEN FREEZE-OUT

dYpry — S(0Vett) /<o )
A — Hor (YDM_YDM,eq)

1 .
<O-Ueﬂ'> =~ 5 Z 57 <O"U>?;j with Jeff — Z T;

Jeft "5 i
and r; = g;(1 + Az-)?’/Q exp(—zrA;).



RATE COMPARISON
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DEPENDENCE ON PARAMETERS
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BOLTZMANN EQUATIONS

dy, =2 Y? Y\ Yo
X 2 X _1 X —1
dx Hzs [%‘X (Y2 ) T e (Yx,equa,eq

X,€9q
Y Yy Y? Y;
+ Vx—o ( — - ) T Vx—os! -
* YX;eq Yqb;eq e Y)?;eq chieq




COLLIDER SEARCHES

Heavy Stable Charged Particles: CMS @ 13 TeV and 12.9 fb™
Disappearing Tracks: CMS @ 13 TeV and 38.4 fb™
Disappearing Tracks: ATLAS @ 13 TeV and 36.1 fb™
Displaced Leptons: CMS @ 8 TeV and 19.7 fb™

Displaced Leptons: CMS @ 13 TeV and 2.6 fb™



