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Standard Model Measurements

Standard Model Production Cross Section Measurements
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Missing Energy Signatures

Assumption:

Dark Matter thermally
produced In early Universe

Requires weak interaction
between DM and SM particles

Candidates: WIMPs

[Weakly Interacting Massiv Particles]
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ATLAS Monjet-Search

[arXiv:1711.03301]
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ATLAS Monjet-Search

[arXiv:1711.03301]
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ATLAS Monjet-Search

Dirac Fermion DM
gq = 0.25, gX =1.0
95% CL limits

[arXiv:1711.03301]
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Dijet Resonance Searches

[arXiv:1703.09127]

|
2]

Dijet searches
at high energy

2 > 2 Processes
well described by QCD ...

Any deviation from SM
implies new physics ...

e.g.
quantum black holes > 8.7 TeV
excited quarks > 5.6 TeV
heavy SM-like W’ > 2.9 TeV
excited W* bosons > 3.3 TeV
leptophobic Z’

contact interactions
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Significance

Dijet Resonance Searches
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Dijet Resonance Searches

[EXOTICS/ATLAS_DarkMatter_Summary/ATLAS_DarkMatter_Summary_201807.pdf]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/ATLAS_DarkMatter_Summary/ATLAS_DarkMatter_Summary_201807.pdf
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TLA Jet Calibration

Origin Correction
Corrects jet origin to
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between trigger jets and offline jets
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Modified from offline for TLA

Not possible for TLA
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TLA Jet Calibration

'y 'y

$ 8

* * tion
Orig
Corrq >

sed
v
Response Response
based response
N f TileO
N f EM3 / Weaio
90Constituents (future)

WTrk '

[courtesy Hanno Meyer zu Theenhausen]



TLA Jet Calibration
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TLA Jet Calibration
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TLA Jet Calibration
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TLA Jet Calibration
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TLA Jet Calibration
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TLA Analysis Results

Dijet searches
at low energy
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Dijet Resonance Searches

[EXOTICS/ATLAS_DarkMatter_Summary/ATLAS_DarkMatter_Summary_201807.pdf]
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Mono-Higgs DM Search

Maybe
DM-Production not simple ...

Effective

with the Higgs playing a special role Coupling
Interesting signatures: g
Invisible Higgs
Mono-Higgs
Mono-Higgs:
Directly probes Ny
DM production mechanism ... / / e
q 7 Model

SearCh fOr H(—»bb,VV) + ET,miss [Benchmark]



Mono-Higgs DM Searc

Signature:

Missing Energy
Jets with tagged b-Quarks
Dijet mass Mbb = MHiggs

Potentially expect:
Highly boosted Higgs

Investigate
boosted topologies ...

Resolved
topology

D
X n .
X
b
X
Y'.......... b
X Boosted

topology



Mono-Higgs

DM Search

-&) 300 _I | T 1T 1 | T 1T 1 | T T 1 | T T 1 | T T 1 | T T 1 | T T 1 | T 11 ]
S C ATLAS Preliminary o .
T 250 Vs=13TeV,79.8 b [ Diboson ]
- SR (Resolved) : 0 lepton L] 2 + stlggle top .
" 350 GeV < E™* <500 Gev 3 £° _
200[— 2 p-tags [ W+ets ]
B XN\ Background Uncertainty —
I Pre-fit Background _
B — « mono-h Z’-2HDM -
150— m,. = 1400 GeV, m, = 600 GeV]
- Ogignat = 3.75 b .
100 =
ot Resolved !
o M*
1 5 L I I I | I I I I | I I I I | I I I I | [ 7
15***’“*******&\*‘**\%*#&\*%%\* ﬁ
05 = oo b e E
50

[ATLAS-CONF-2018-039]

6O—I|III|II'|"'|"' L L L L B L B
B i —e— Data ]
~ ATLAS Preliminary SM Vh .
50— Vs=13TeV,79.8 fo" [ Diboson -
— SR (Merged) : 0 lepton [ tt + single top .
C ETS > 500 GeV [ Z+jets ]
40— » b-tags [] WH+jets -

30

XX\ Background Uncertainty
Pre-fit Background
— - mono-h Z’-2HDM

1 5 3 L L

1 @\\x\\\\\\\\\\@w&m \

e E

05 = L1 |_+_| I |_+_| | | E
50 100 150 200 250

my [GeV]



Mono-Higgs DM Search

;I 1000 B [ | [ [ [ [ | [ [ [ [ | [ [ [ [ | [ [ [ [ | [ [ [ [ | [ _'j__>||
- . .
© - ATLAS Preliminary Observed 95% CL 1%
O 900 J5-13TeV 79.8fb " T Expected 95% CL (+10)— &
< - 0 —.- PRL 119, 181804 12
- . 1T
€ 800F h(bb) + Emiss: 7' +2HDM simplified model —5
- tang=1,9-=0.8,m, =100 GeV, my = my: =300 GeV ¢
700 —38
600 —
500 —
400~ / —
B / ¢ N ]
— 1 | | | | | | | | | | | | | | | | | | | I\ I\\ | | |
500 1000 1500 2000 2500 3000

mz’ [GeV]



Higgs-to-Invisible Searches

Standard
Model

Dark
Sector

Higgs N

[Higgs Portal Models] \
Qg X



Higgs-to-Invisible Searches

4.9 7" (7 TeV) +19.7 b (8 TeV) + 38.2 fb™' (13 TeV)
| |

SM

CMS

—o— Observed

o
(o]

o
o)

--©-- Median expected

o
~

- 68% expected

95% expected

o o ;
&~ (o))
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

o
W

95% CL upper limit on o x B(H — inv)/o
o
&)

o
N

o
—

| |
Combined 74+48+13 TeV Combined 13 TeV Combined 7+8 TeV

0

65



Higgs-to-Invisible Searches
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Dark Photon Search @ LHCDb
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Dark Photon Search @ LHCDb

90% CL exclusion regions on [m(A’), €]
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