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WIMP	
  

•  Sets	
  relic	
  abundance	
  (Chemical	
  decoupling)	
  
•  Residual	
  annihilaYon	
  =>	
  indirect	
  detecYon	
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WIMP	
  

•  Direct	
  detecYon	
  
•  Sets	
  kineYc	
  decoupling	
  	
  
–  cutoff	
  in	
  primordial	
  power	
  spectrum	
  
–  The	
  smallest	
  halos	
  =>	
  hierarchical	
  structure	
  formaYon	
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What	
  is	
  Mmin?	
  
•  Free	
  streaming	
  
•  AcousYc	
  Scale	
  

•  DM	
  microphysics!	
  

•  10-­‐12	
  -­‐>	
  10-­‐3	
  Msun	
  
•  DetecYon?	
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Green,	
  Hofmann,	
  Schwarz,	
  0503387	
  

Loeb,	
  Zaldarriaga,	
  0504112	
  

See	
  talk	
  by	
  William	
  Shepherd	
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Sources	
  

•  Small	
  substructure	
  effects	
  
– GC	
  
– dSph	
  

•  Large	
  substructure	
  effects	
  
– Clusters	
  
– Milky	
  Way	
  halo	
  diffuse	
  
– ExtragalacYc	
  diffuse	
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nasa	
  

ESO/Digital	
  Sky	
  Survey	
  2)	
  

Rogelio	
  Bernal	
  Andreo	
  

Springel,	
  Frenk,	
  White	
  

wikipedia	
  



1+1>=2	
  

•  Test	
  compaYbility	
  of	
  tentaYve	
  signals	
  

•  Disentangle	
  degeneracy	
  
– σv	
  
– Substructure	
  content	
  /	
  minimum	
  halo	
  mass	
  

•  New	
  physics	
  on	
  kineYc	
  decoupling?	
  	
  

8/28/13	
   Kenny	
  C.Y.	
  NG,	
  TeVPA	
  2013	
   8	
  

Ando,	
  0503006	
  
Pinzke,	
  Pfrommer,	
  Bergstrom,	
  0905.1948	
  



Fermi	
  IGRB	
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•  Isotropic	
  Gamma-­‐Ray	
  Background	
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Fermi	
  IGRB	
  

8/28/13	
   Kenny	
  C.Y.	
  NG,	
  TeVPA	
  2013	
   10	
  

MW	
  halo	
  

Cosmic	
  structures	
  

•  Isotropic	
  Gamma-­‐Ray	
  Background	
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•  Substructure	
  model	
  
	
  Kamionkowski,	
  Koushiappas,	
  Kuhlen,	
  1001.3144	
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MW	
  halo	
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•  Substructure	
  model	
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ExtragalacYc	
  diffuse	
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•  ``Clumping	
  factor’’	
  

•  Substructure	
  model	
  
	
  Kamionkowski,	
  Koushiappas,	
  Kuhlen,	
  1001.3144	
  

Sanchez-­‐Conde	
  et	
  al.,	
  1104.3530	
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130	
  GeV	
  DM	
  

•  GC	
  (xx-­‐>	
  γγ)	
  
•  ``Smoking	
  gun’’	
  
•  ~10-­‐27	
  cm3/s	
  
•  Clusters?	
  
•  Double	
  line?	
  (γH,	
  γZ)	
  
•  Not	
  astrophysical?	
  

•  SystemaYc?	
  

8/28/13	
   Kenny	
  C.Y.	
  NG,	
  TeVPA	
  2013	
   15	
  

Bringmann	
  et	
  al.	
  1203.1312	
  
Weniger	
  1204.2797	
  
+	
  many	
  others	
  

Hektor,	
  Raidal,	
  Tempel	
  
1207.4466	
  

Su,	
  Finkbeiner,	
  1206.1616	
  

Carlson,	
  Linden,	
  Profumo,	
  
Weniger,	
  1304.5524	
  

Tulin,	
  Yu,	
  Zurek,	
  1208.0009	
  

See	
  talk	
  by	
  Andrea	
  Albert	
  



130	
  GeV	
  DM	
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Mmin	
  =	
  10^-­‐6	
  Msun	
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Can	
  IGRB	
  do	
  berer?	
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•  Astrophysical	
  

Ackermann	
  Fermi	
  Symposium	
  2012	
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•  Astrophysical	
  
•  Anisotropy	
  

Siegal-­‐Gaskins,	
  Pavlidou	
  0901.3776	
  
+	
  many	
  others	
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•  Astrophysical	
  
•  Anisotropy	
  
•  Spectral	
  shape	
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•  Astrophysical	
  
•  Anisotropy	
  
•  Spectral	
  shape	
  
•  New	
  data	
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•  Astrophysical	
  
•  Anisotropy	
  
•  Spectral	
  shape	
  
•  New	
  data	
  
•  GalacYc	
  halo?	
  

J (90�) ?	
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Hooper,	
  Linden.	
  1110.0006	
  

Abazajian,	
  Kaplinghat.	
  1207.6047	
  

Hooper,	
  Slatyer.	
  1302.6589	
  

GC	
  excess/	
  
Light	
  DM	
  

See	
  talk	
  by	
  Tracy	
  Slatyer	
  



Light	
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Summary	
  

•  DM	
  in	
  Fermi	
  IGRB	
  
–  Isotropic	
  GalacYc	
  Halo	
  
– ExtragalacYc	
  diffuse	
  

•  IGRB	
  +	
  GC	
  
– 130	
  GeV	
  DM	
  :	
  IGRB	
  maybe	
  important	
  
– Light	
  DM	
  :	
  Can	
  not	
  be	
  too	
  clumpy	
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Backup	
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``Clumping	
  factor’’	
  

	
  
•  Halo	
  Mass	
  funcYon	
  

–  (Extended)	
  Press-­‐Schechter	
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``Clumping	
  factor’’	
  

	
  
•  ConcentraYon	
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