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Galac8c	
  Center	
  	
  
•  Possible	
  DM	
  distribu8on	
  close	
  to	
  the	
  Earth	
  but	
  embedded	
  in	
  a	
  very	
  	
  	
  

complex	
  region	
  due	
  to	
  the	
  presence	
  of	
  mul8ple	
  sources.	
  	
  
	
  
•  Mul8ple	
  sources	
  observed	
  (Radio	
  flux,	
  Sgr	
  A*	
  	
  	
  black	
  hole,	
  SNR	
  Sgr	
  A	
  

East,	
  pulsar	
  candidate,	
  	
  gamma	
  emission).	
  

•  Variability	
  in	
  Radio	
  and	
  X,	
  
	
  	
  	
  	
  but	
  not	
  in	
  gamma	
  flux	
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  Center	
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  parameters	
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   Neutrinos	
  flux	
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  the	
  Earth	
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•  Compa8ble	
  with	
  
an8proton	
  secondary	
  
emission	
  

•  Any	
  astropar8cles	
  
source	
  needs	
  to	
  be	
  
compa8ble	
  with	
  such	
  
an8proton	
  flux.	
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  the	
  Galac8c	
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primary	
  and	
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(secondary)	
  and	
  ISM	
  
interac8ons	
  (ter8ary)	
  

•  Q(Ep,	
  x,	
  t)	
  is	
  the	
  
primary	
  source	
  

d�p̄

dEp̄
=

2X

a=1

channelsX

i

⇣(a)

a

dN (a,p̄)
i

dEp̄
· vp̄
4⇡

⇣⇢�
M

⌘a
R(a)(Ep̄)



p̄ p̄

p̄

p̄

An8protons	
  from	
  the	
  Galac8c	
  Center	
  

d�p̄

dEp̄
=

vp̄
4⇡

1

2

✓
⇢�

mDM

◆2 X

j

h�vij
dN j

p̄

dEp̄

⇣
bjNFW ⇥RNFW (Ep̄) + bj� ⇥ C1 ⇥R�(Ep̄)

⌘
.

R

�(Ep̄) =
2

R

2

1X

m=1

J0

�
⇣1

r�
R

�

AmJ

2
1 (⇣m)

⇥ Const

Const = hJiNFW
�⌦ �⌦HESS

✓
D�
⇢�

◆2

' 2.13 · 1060 m3



An8protons	
  from	
  the	
  Galac8c	
  Center	
  

MDM=48.8	
  TeV	
  

W+W-­‐	
  channel	
  

J.	
  A.	
  R	
  Cembranos,	
  V.	
  G.,	
  A.	
  L.	
  Maroto	
  arXiv	
  [1204.0655v1],	
  JCAP03(2015)041	
  



•  gamma-­‐ray	
  HESS	
  data	
  of	
  the	
  J1745-­‐290	
  point-­‐like	
  source	
  in	
  the	
  GC	
  
is	
  well	
  fi5ed	
  by	
  TeV	
  DM	
  annihila8ng	
  into	
  boson	
  and	
  some	
  quark-­‐
an8quarks	
  channels,	
  with	
  103	
  boost	
  factor.	
  

•  Fermi-­‐LAT	
  gamma-­‐rays	
  data	
  from	
  the	
  same	
  region	
  are	
  compa8ble	
  
with	
  a	
  power-­‐law	
  background	
  component.	
  	
  

•  Next	
  genera8on	
  of	
  neutrino	
  experiment	
  with	
  improved	
  effec8ve	
  
area	
  and	
  angular	
  resolu8on	
  will	
  set	
  more	
  constraints	
  on	
  such	
  DM	
  
hypothesis.	
  

•  PAMELA	
  an8protons	
  data	
  are	
  compa8ble	
  with	
  a	
  NFW	
  TeV	
  DM	
  
distribu8on	
  with	
  a	
  103	
  enhancement	
  factor	
  at	
  the	
  GC.	
  	
 

Conclusions	
  



•  TeV	
  DM	
  candidate	
  unconstrained	
  by	
  direct	
  search.	
  

•  Branons	
  could	
  be	
  a	
  prospec8ve	
  model	
  for	
  TeV	
  DM.	
  

•  103	
  	
  boost	
  factor:	
  local	
  enhancement	
  or	
  no	
  thermal	
  DM?	
  	
  

•  Next	
  genera8on	
  of	
  experiments	
  with	
  improved	
  effec8ve	
  area	
  and	
  
angular	
  resolu8on	
  will	
  set	
  more	
  constraints	
  on	
  such	
  DM	
  
hypothesis.	
  

•  Search	
  in	
  progress….	
  	
  

Prospects	
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