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e LDM Candidates

* Signals at accelerators

e Current limits

See S. Trojanowski’s talk |
' tomorrow! |
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"2% MILK" IS 2% MILKFAT, BUT “WHOLE
MILK" ISN'T 100% MILKFAT—IT'S 3.5%.

| VERD UHAT'S THE REST OF IT? ' ‘ T | |
|
ABOUT 27% IS DARK MATTER. \ — 1 [

THE REMAINDER 15 DARK ENERGY:. __ o |
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/Z SN YES EVERYBODY HAS ALREADY HAD THE IDEA,

\ “MAYBE THERE'S NO DARK MATTER—GRAVITY

/ JUST LIORKS DIFFERENTLY ON LARGE SCALES!”
/ IT SOUNDS GOOD BUT DOESN'T REALLY FITTHE DATA. |
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DARK MATTER CANDIDATES: |\
MV meV eV KeVMeV GV TV 107 g Mg Mg 9 Kg TON 0%y 107k 108 10%s losokj N TV 75 R . 772
* i _ v Wm
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NEUTRNOS | NEUTRAUNGS COWS LENSING | [ENSING | ASTRONOMERS
azcmo‘ns PAINTED NO-SEE-UNMS OBEUSKS, GAMMA NEUTRON - SOLAR SYSTEM
WITH SPACE. CAMOUFLAGE 8-BALLS MONOUTHS, ravs STARDATA  STABILTY
b5 MAYBE THOSE ORBIT LINES IN SPACE
DIAGRAMS ARE REAL AND VERY HEAVY
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Baker et al., 0602020 Afach et al., 1509.04411



* Non-perturbative QCD potential ensures CP conservation
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Indirect

Final State £&—————®Invisible Searches

SM+DM \_.

Semi-visible Searches
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4 RN

Accelerators
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ticles fully decay withi

Clear signals: bump hunts
* Full mass reconstruction is possible
* Cannot probe processes involving directly the DM candidate

* Prompt vs displaced vertices
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Resonant production

* Large production
around resonant mass

* Bump hunt

* Sensitive to atomic

electron motion

See G. Grilli di Cortona’s |

talk tomorrow!
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Associated production

* Broad production

* SM boson tagging

* a and phase space
suppression
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Bremsstrahlung
Broad spectrum
o phase space
suppression
Z” coherent
enhancement
Z non-coherent
enhancement



Yam
ALP-strahlung

e Main process in the
absence of fermion
couplings

* Varied topology
depending on V
stability

Primakoff

Uses secondary photons
in beam dumps

Large in thick targets
Z* coherent
enhancement

Z non-coherent

enhancement
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Photon fusion
Present in fixed-target
and colliders
Q suppression
7’ coherent
enhancement
Z non-coherent
enhancement



Beam particle absorbed and measured in a target
* Missing energy or momentum if massive dark particle is emitted
* Produced particle can be stable or decay into light dark states

e (Can set limits on fermionic DM
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Resonant production

* Large production
around resonant mass

e Sensitive to atomic
electron motion

Bremsstrahlung
Broad spectrum
a” and phase space
suppression
Z?* coherent
enhancement
Z non-coherent

enhancement
16

Primakoff

Uses secondary photons
in beam dumps

Large in thick targets
77 coherent
enhancement

Z non-coherent
enhancement



Clear signals: mono-X

* Missing mass and momentum searched

* Produced particle can be stable or decay into light dark states

e Can set limits on fermionic DM
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Associated production

* Broad production

* SM boson tagging

* a and phase space
suppression
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Fann Vam
ALP-strahlung

e Main process in the
absence of fermion
couplings

e Varied topology
depending on V
stability
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BaBar

w

' Fermion, ap = 0.1
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Scalar, ap = 0.1
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* L.DM is motivated also by other open problems
* Accelerators provide strong bounds on mediators
* Large theoretical and experimental efforts for improvement

* Astrophysics and cosmology complement accelerator searches
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