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WIMP searches:Where do we stand?

What is the global status of WIMP searches?

Different experiments are sensitive to different DM masses, channels, etc
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WIMP searches:Where do we stand?

What is the global status of WIMP searches?

Different experiments are sensitive to different DM masses, channels, etc

How can we be model independent?

We can’t.

General
[WEN
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WIMP searches:Where do we stand?

Effective field theory

We will examine a part of the WIMP — SM EFT parameter space:
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WIMP searches:Where do we stand?

Effective field theory

We will examine a part of the WIMP — SM EFT parameter space:

I) Vector couplings

2) Dirac fermion dark matter

3) DM is a standard model singlet

4) SU(2)xU(l) invariant operators

5) Dimension 6, DM-DM----y operators

i (XY x) (fivu fi)
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EFT proxies

p
“General model”

Cer> C/J.Ra Crr
CZeL, CZ,uLchTL
Cugr;CcryCtgr

cdRy CSRa CbR

\CQlL yCQ2L CQ3L1

Invisibles Workshop Jun-23 pedro.machado@uam.es



EFT proxies
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EFT proxies
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EFT proxies

p
“General model”

“Leptophobic”
Cers»Curs>Crr c Pc P c “Leptophilic”
ury“cry“tr c C C
Cler,Clur, Clry, Cr Ce O CRYTHRY TR
dR, SR) bR CZeL,CZy.L,CETL
CugryCcryCtr

CQ1L5CQ2L5CQ3L
cdR7 CSRa CbR

chlL yCQ2L CQSL)

“Family model”
Cep = Cle;, = Curp = Cdr = CQ1,,
Cur = Cluyp = Ccp = Csp = €CQ2L

Crp = Crp, = Ctp = Cbp = CQ3L
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EFT proxies
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EFT proxies

p
“General model”

“Leptophobic”
CeRacp,R7cTR ptop

“Leptophilic”
CuRaccRyctR c PCP c
Cler; Cluy, Clry, Cdrs Cons Ch CR)“UR) TR
CunsCepnyC RYTOR) TOR Cler s Cluy Cery,
ury beryUtp

CQ1L5CQ2L5CQ3L
cdR7 CSRa CbR

chlL yCQ2L CQSL)

N

“Flavour blind”
Cep = C“R =Crp
“Family model” Coe;, = Cepy = Corp,
Cer = Cter = Cur = Cdr = CQ1L Cuy

r = Cecr = Ciy

Cur = Cluyp = Ccp = Csp = €CQ2L Cdp = Csp = Chp

Crr = Ctrp = Ctr = Cbp = CQ3L CQ1l., = CQ2, = CQ3.
| J/
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EFT proxies

p
“General model”

Cer> C/J.R7 Crr
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Dwarf gaIaX|esFerm| LAT
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Dependence with DM mass

25 - : -
20 _— General. .
i -~ Leptophilic
15 —— Leptophobic
8, ——— Family blind
< ——— Family oriented
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Relic abundance

ci(XV*x) (fivufi)
SM Q2 |exp = 0.1199 £ 0.0027
X PLANCK 13
We assume thermal relic
Larger c¢i means more annihilation
X which leads to less DM
SM

Invisibles Workshop Jun-23 pedro.machado@uam.es



Relic abundance

ci(XV*x) (fivufi)
SM Q2 |exp = 0.1199 £ 0.0027
X PLANCK 13
We assume thermal relic
Larger c¢i means more annihilation
X which leads to less DM
SM

(ciL + CiR)z
241

Y, = /Zwic?
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General model
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General model

IXe X [(Nu+Nd) +Nugf+ng§]
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50 GeV
100 GeV
500 GeV

In this scenario, for a 50 GeV
DM, the right abundance is
obtained by the coupling to
muons and muon neutrinos!

. e
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Leptophilic
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Leptophobic
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Other models
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Dependence with DM mass
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Conclusions

We have analyzed the status of thermal WIMP dark matter
in the context of effective field theory

In some cases, specific couplings are required
to obtain the abundance

For the leptophilic and general models,
masses below 20 GeV are disfavored

For the other proxies,
masses below 50~60 GeV are disfavored
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Backgrounds:
O, = C,E~Y + C,E" Ve E/Es,

&, =C, EV + CE Ve EE

We marginalized the positron
background, fixed the electron
background, and fitted the DM
signal.

1073

1072

~ 107%

10-26
10-27
10728
10-2
10 1520 30 50 70 100 150200 300
mpy (GeV)

pedro.machado@uam.es



CMB

Dark matter annihilations can heat up and ionize the photon-baryon plasma,
changing the CMB temperature and polarization angular power spectra

Slatyer Padmanabhan Finkbeiner '09
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LEP

Fox Harnik Kopp Tsai PRD84 (201 1)
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Direct detection

LUX PRL 112 (2014)
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