SUSY 2015 - Particle Cosmology Session

’ Z.oo,é/nﬁ for Dark Matter i»
Dwarf Sp/’lerofa/ d/ éd/ ares

M.V., P.Ullio (in preparation)

IN? M\/d///

(.

Supported by:

NPFlavour
_A_U_gu_st, 24 2015 The Flavour of New Physics

Lake Tahoe (USA),




Evidence in favor of Dark Matter existence @ different scales ...

Beyond the Standard Model of
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| WIMP annihilation in the Sky
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Expected flux of prompt gamma to be detected

Py X <oV > X J ~/d€ Py (r(0)) /my

Milky Way Galactic Center: J ~ 1023 GeV2/cm?

... but complicated background!

( unresolved PS, see R.Bartels et al. arXiv:1506.05105, S.K.Lee et al. arXiv:1506.05124;
GDE mismodeling, see D.Gaggero, M.Taoso,A.Urbano, M.V,, PUllio arXiv:1507.06129 )

... GC promising target!



Dwdl‘f SP/’]e/‘O/‘a/d/ 34/ d)(/‘e,S (a/ Sp/’[\f > are Z‘/’le /‘a/ed/ Z(drﬁez(é .I

very faint objects with
large mass-to-light ratiol

h/gh

high latitude position J“VCI/
Ue

suppressed gamma-ray flux
from standard processes

heliocentric distances
about 70 - 250 kpc

V' photometry for stellar density profile , I(R)
Vv spectroscopy for line-of-sight kinematics , Olos(RR)

X full 3D kinematical knowledge , B(r) =1 — o7 (r) /o= (r)



Moment ~based Dynaptica

dSph as a collisionless systenr (Binney & Tremaine '08):
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(2) ron rotating spherical systen ("spheroidal” galaxies)
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dSph = collisionless spherical system in dynamical equilibrium
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dSph

collisionless spherical system in dynamical equilibrium
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How do you marginalize on
something you do not know?
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OUR NOVEL to attack the problem in a different way
APPROACH it may be worth inverting standard logic!

Jeans lnverstow
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FOR A GIVEN FIT
OF LINE-OF-SIGHT
DISPERSION DATA
ONE GETS A
MASS PROFILE
IN TERMS OF B(r)

WE BREAK
MASS-ANISOTROPY
DEGENERACY!



= N p;r'ofTiIe 'T. The general expression for the Jeans
7 inversion is of the form:
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The simplest case one can consider is p(r) = const. and can be worked out in
great detail. Even for this simple case, one needs to check:

1) Mg>0
2) Mg(r') — Mg(r) >0 if ' >r



The simplest case one can consider is p(r) = const. and can be worked out in
great detail. Even for this simple case, one needs to check:

1) Mg>0
2) Mp(r') = Mg(r) >0 if " >r
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One of our benchrmark cases For the £1¢ of 0,5 data 15 a consta.

For this simple fif, assuming also the orbital anisotropy to be constant
in radius, an analytic expression holds in our Jeans inversion approach.

Sfaa/y/ng 2he analtical mass profile:

(circular tracer orbits)
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(radial tracer orbits)

(isotropic tracer orbits)
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One of our benchrmark cases For the £1¢ of 0,5 data 15 a consta.

For this simple fif, assuming also the orbital anisotropy to be constant
in radius, an analytic expression holds in our Jeans inversion approach.
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NFW fit
Burkert fit

Non-parametric fit

Pol. const. fit
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M = P2
mild dependence
on B (% effect)
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Negative anisotropy seems
to require cuspier profiles.
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In the constant fit case,
M1/2 constraint turns out
to be slightly milder.

The halo density then can
“shift down” a bit more.



For the J~factor, one needs Zo /nZ‘eﬂraZ( e Zhe s f&(area/ halo dens 12y a/ ong Zhe lo.5. .

Since the Jeans inversion is defined only in the range of data, we make a conservative
assumption for the halo density nearby the center,i.e.p(r <ri)=p (r1), ri=10 pc.
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|.| Fermi-LAT lo band does not capture well the whole uncertainty related to p.

) In all our 4 benchmark cases, Jnin results to be close to the most recent

estimate of the J-factor used by the Fermi coll. to obtain DM bounds.

We extensively test the value of Jmin against different choices of p(r) , finding it to be solid
even in the case of wildly varying radial profiles.



Final Kemarks

’ )
dSph galaxies represent a unique Dark Matter laboratory
.~ (both for Indirect Searches as well as for N-body simulations)
o j
They can confirm/falsify the Dark Matter
interpretation of the GeV excess @ the GC
4 )

In this work we actually probed the robustness of the current tight
upper-bound on < o v > against what can be considered the greatest
- theoretical bias in the modeling of these DM dominated objects.

J

From this perspective, dSph constraints turned out to be quite
solid ... maybe a sort of milestone for DM Indirect Searches!
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