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—ffective Field Theories q Y
- Integrate out the mediator

. Reduce parameters to mpwm, M
for each operator

. Limited number of operators q X
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—ffective Field Theories
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Rescaling the Limits

- For a given/3949y , cut all events that don't pass
Wi — \/gquM* Z Qtr
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Rescaling the Limits
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- Closer approximation to a
RS physical model

Moving on from
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Moving on from
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hermal Relic Dark Matter

- Dark matter in thermal
equilibrium at large T

~
---------------------------

‘ . .
\ (0V)tot Increasing
\

- When mpy > T, comoving
abundance drops exponentially

Log[Y/Y(x=0)]

-------------------------

----------------------

- As universe expands,
abundance freezes out S —

x=mpwm /T

- Annihilation rate controls e s
abundance at freezeout RO 4.8 x 10 GeV

Not a constraint, but a good starting point!



Relating WIM

P gsearches to

DM



Relating WIMP searches to DM

1. DM is a thermal relic, so that relic density goes like
485 A T ey

Qpah?

<O-/U>t0t =



Relating WIMP searches to DM

1. DM Is a thermal relic, so that relic density goes like
AR R Gel s
(OV) 1ot = G
2. The dominant annihilation channel is to SM fermions via
one dark mediator:




Relating WIMP searches to DM

1. DM Is a thermal relic, so that relic density goes like
AR R Gel s
(OV) 1ot = G
2. The dominant annihilation channel is to SM fermions via
one dark mediator:

3. Jud = gq



Relating WIMP searches to DM

1. DM Is a thermal relic, so that relic density goes like
AR R Gel s
(OV) 1ot = G
2. The dominant annihilation channel is to SM fermions via
one dark mediator:

3. Jud = gq

4. The DM candidate makes up 100%
of the DM of the universe



Relating WIMP searches to DM

1. DM Is a thermal relic, so that relic density goes like
AR R Gel s
(OV) 1ot = G
2. The dominant annihilation channel is to SM fermions via
one dark mediator:

3. Jud = gq

4. The DM candidate makes up 100%
of the DM of the universe



3 & 4. Annihilation Range

Allowing DM to couple to either just one generation of quarks,
or all fermions, gives a range for the annihilation rate

o <O’U>ann > <JU>X)Z—>uﬂ - <O-U>X>Z—>dcf — <0'U>min

4. <O-U>ann§ Z <0-U>min‘|‘ Z 1<0-fU>min

quarks leptons

LOX 0 GV 2 < (o) = 40 x 1072 GV s
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—ffective operator results D8 = = (x7*7”X)(77.779)
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A [GeV]

Relaxing the final assumption
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Conclusion

- At LHC energies, EFTs are a powerful tool, but range of
validity is limited to large couplings

- EFTs remain useful, but only if accompanied by
searches for more complex models

- Dark Matter considerations can help focus the search for
simplified WIMP models




