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Finding DM: Indirect Detection Strategies

~® We can detect presence of DM DM- — — o >
by its annihilation products in the | Uve b
galactic halo

e Signatures include observation of
COSMIC rays

V o IceCube, Antares, Super -
Kamiokande (neutrino detectors/
telescopes)

et.p © PAMELA (satellite)
€, Y e Fermi (satellite)
Y e ACTs (ground-based telescope)

o How might these final states be
- connected with new physics?
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Gamma ray lines

o Advantages:
o Typically very sharp before

detector smearing

o Quite unambiguous

e Disadvantages:

e May be swamped by continuum

backgrounds (particle physics)

® May be Swamped by NASA’s Fermi telescope reveals best-ever view of the gamma-ray sky
astrophysical backgrounds
(astrophysics)

e Key to isolating DM signal is
understanding the
backgrounds

Credit: NASA/DOE/Fermi LAT Collaboration
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_ Annihifation to .
L WW o, Z2%2°% hORY = 2:1x




Spectroscopy of new physics states

© WIMPs annihilate at rest

DM
® Mass can be determined with i
annihilation to Y7
b, =M _ -
DM
e Annihilation to 7y and associated
massive stable final state gives well
defined energy
M2
Ziand (1 - 4]\2{2>
DM
. . ~
e In principle, measured photon energy ~
can give:
© DM mass it
DM

o Associated X mass (when accessible)
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The WIMP Forest

o B about order of mag. larger

than other line modes

® Due to less destructive interference

o Additional line occurs at

EW ~ 5M3(1,1}
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Pigs -er- Higgs in Space!
v e 8w A Did 1970S TV foretell

Sa the styship erew
Do all they can do
To bring it down in the right péhee.

. They might land in Hong Kong ol Genena ' Higgs in Space?

As ‘Link’ leaps from lever 1o \ever
He gets hotter and hottex
And spins on one trotter

Like Saturday Night Sw'm_g Fever. LH C )
The craft hurtles om% ' .
And lands upside dowm, ‘

“Surely pigs canhe S |

Hethe craft should he fows! Swine Flu?
Yes, and one day Pigs might .

Fermi Satellite?
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| <ov>95% CLUL: AliSky - GP + GC |

PRELIMINARY
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. s Z ] “
ﬂ’( = Zgl/

2 _ n from top quarks

op signature: S '
= pp—>ttZ'@14TeV g% =3

) — 17 — tHH

= ', —
r Z masses below

~ SM tlvjj ~ SM tH(Z — vv)
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