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Paper on comparisons 

•  Aim:	
  How	
  to	
  perform	
  comparisons	
  between	
  different	
  experiments?	
  
–  Started	
  from	
  PS	
  
–  Different	
  methods	
  
–  Different	
  features	
  we	
  want	
  to	
  show	
  from	
  each	
  experiment	
  

	
  
)δ sin(

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1

]-1
 s

-2
/d

E 
[G

eV
 c

m
90

%
 C

L
Φ

 d2
 E

10−10

9−10

8−10

7−10

6−10

5−10
ANTARES 07-15 [Preliminary]

 < 100 TeV [Preliminary]νANTARES 07-15 E

ANTARES 07-13 limits [Preliminary]

IC 6y [ICRC 2015]

IC 3y MESE [ApJ 824(2016)2.L28] 

 < 100 TeV
ν

IC 3y MESE E

IC 3y MESE limits



3	
  

Paper on comparisons: The 2x3 matrix 

(Diff)	
  Discovery	
  
flux	
  

(Diff)	
  Sensi/vity	
  

Steady	
  point	
  
source	
  

Transient	
  
point	
  source	
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source	
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Outline for paper 

•  First	
  part:	
  Methods	
  
–  Likelihood	
  defini/ons,	
  differences	
  
–  The	
  ns	
  feature	
  for	
  E-­‐2	
  likelihood	
  
–  Procedure	
  in	
  simula/ons	
  
–  Differen/al	
  sensi/vi/es	
  
–  …	
  

•  Second	
  part:	
  Contributed	
  plots	
  from	
  the	
  
collabora/ons	
  

•  Dra\	
  (mostly	
  with	
  first	
  part)	
  begun	
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•  Likelihood	
  defini/ons:	
  

	
  
•  In	
  ANTARES	
  and	
  KM3NeT,	
  source	
  spectrum	
  is	
  fixed.	
  
•  In	
  IceCube,	
  they	
  fit	
  the	
  spectrum	
  between	
  -­‐4.0	
  and	
  -­‐1.0.	
  
•  Also,	
  in	
  ANTARES/KM3NeT	
  the	
  extended	
  likelihood	
  has	
  been	
  used,	
  but	
  no	
  

significant	
  differences	
  are	
  seen:	
  

•  Possibly	
  it	
  would	
  be	
  (slightly)	
  beber	
  if	
  spectrum	
  was	
  also	
  fibed?	
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Likelihood definitions / considerations 

•  Likelihood	
  defini/ons:	
  

	
  

•  In	
  ANTARES	
  and	
  KM3NeT,	
  source	
  spectrum	
  is	
  fixed.	
  
•  In	
  IceCube,	
  they	
  fit	
  the	
  spectrum	
  between	
  -­‐4.0	
  and	
  -­‐1.0.	
  

•  TS	
  distribu/ons	
  for	
  background	
  case	
  change	
  significantly	
  in	
  the	
  two	
  
approaches	
  (E-­‐2	
  fixed	
  vs	
  fibed	
  spectrum).	
  Reason:	
  E-­‐2	
  extremely	
  different	
  
from	
  background	
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TS	
  distribu/ons	
  for	
  fixed-­‐source	
  search	
  when	
  simula/ng	
  only	
  background.	
  Le\:	
  E	
  floa/ng	
  likelihood.	
  Middle:	
  fixed	
  E-­‐2	
  
spectrum.	
  Right:	
  E-­‐3.95	
  spectrum.	
  Red	
  line	
  denotes	
  the	
  Chi2	
  distribu/on	
  for	
  2	
  dof.	
  Blue	
  line	
  for	
  1	
  dof.	
  Plots	
  performed	
  by	
  

Chad	
  Finley.	
  

Likelihood definitions / considerations 

Lik:	
  Floa/ng	
   Lik:	
  E-­‐2	
   Lik:	
  E-­‐3.95	
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•  In	
  the	
  likelihood,	
  set	
  minimum	
  of	
  ns	
  to	
  0.001	
  
–  If	
  real	
  maximum	
  value	
  for	
  likelihood	
  corresponds	
  to	
  ns	
  <	
  0.001,	
  Lb	
  will	
  be	
  larger	
  than	
  the	
  

calculated	
  maximum,	
  leading	
  to	
  a	
  non-­‐zero,	
  nega/ve	
  TS	
  value.	
  
–  Possibility	
  to	
  see	
  the	
  “structure”	
  of	
  the	
  first	
  bin	
  so	
  to	
  avoid	
  overcoverage	
  (i.e.,	
  possibility	
  

to	
  calculate	
  median	
  TS	
  value	
  for	
  background)	
  	
  

	
  

Likelihood definitions / considerations 
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•  Differences	
  in	
  use	
  of	
  ns	
  >	
  0.001	
  feature?	
  

	
  

Likelihood definitions / considerations 
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Differential sensitivities 

•  Simula/ons:	
  
–  Source	
  generated	
  in	
  pseudoexperiments	
  with	
  informa/on	
  of	
  energy	
  range	
  (typically,	
  	
  

step	
  of	
  0.25	
  or	
  0.5	
  on	
  log10	
  (E)	
  )	
  
–  Source	
  assump/on	
  needed	
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