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Including	  work	  by	  Mike	  Shaevitz,	  Gabriel	  Collin	  
(and,	  in	  the	  past,	  Chris>na	  Ignarra,	  	  Georgia	  Karagiorgi,	  Michel	  Sorel)	  



“Why	  are	  you	  wasCng	  my	  Cme?	  
low	  sigma	  signals	  always	  go	  away!”	  
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Oh	  really?	  

Lower	  significance	  than:	   LSND:	  	  3.8 σ	

MiniBooNE	  nu:	  	  3.4 σ	


Fall	  2011	  LHC	  data	  release	  	  



Fall	  2011	  LHC	  data	  release	  	  

Reactor	  and	  radioacCve	  sources	  are	  in	  the	  >2σ	  range.	  
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The	  original	  Higgs	  signal	  	  
from	  the	  1980’s	  

(In	  fact,	  	  	  
signals	  do	  go	  away…	  
	  
>5σ	  single-‐channel	  
Signals	  	  go	  away!)	  
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“I	  meant	  that	  	  low	  sigma	  UNEXPECTED	  signals	  	  
always	  go	  away!”	  
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Which	  of	  these	  unexpected	  signals	  were	  first	  	  
	   	   	  	  	  	  	  	  	  	  	  	  reported	  at	  <3σ?	  

☐    ObservaCon	  of	  neutrinos	  
	 
	 
☐    RegeneraCon	  of	  Ks	  
	  
	  
☐    The	  LMA	  solar	  soluCon	  
	 
	 
☐    sin22θ13=0.1	  	  (i.e.	  large)	  

Oh	  really?	  
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Which	  of	  these	  unexpected	  signals	  were	  first	  	  
	   	   	  	  	  	  	  	  	  	  	  	  reported	  at	  <3σ?	  

☐    ObservaCon	  of	  neutrinos	  
	 
	 
☐    RegeneraCon	  of	  Ks	  
	  
	  
☐    The	  LMA	  solar	  soluCon	  
	 
	 
☐    sin22θ13=0.1	  	  (i.e.	  large)	  
	  

Oh	  really?	  

Adair	  group,	  1962	  	  

Cowen	  and	  Reines,	  1953	  	  

Double	  Chooz	  Collab,	  2011	  	  

See	  Bahcall	  fits,	  2001	  

✓	  

✓	  

✓	  

✓	  
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“I	  meant	  that	  	  low	  sigma	  UNEXPECTED	  signals	  	  
which	  are	  in	  tension	  with	  limits	  	  
and	  associated	  with	  controversy	  

go	  away”	  
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You	  mean	  like	  the	  discovery	  of	  the	  tau?	  
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Or	  maybe	  
you	  mean	  	  
like	  the	  like	  discovery	  
of	  	  neutral	  current	  	  
interacCons?	  
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Or	  maybe	  	  
you	  mean	  
like	  discovery	  
of	  neutrino	  	  
oscillaCons?	  
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“Look,	  	  If	  you	  have	  to	  fit	  a	  bunch	  of	  signals	  to	  get	  5σ,	  	  
then	  I	  don’t	  believe	  it!”	  



Sizes	  of	  the	  	  individual	  excesses	  in	  2012:	  	  	  	   	  	  
	
 	
 	
 	
 	
γγ: 	   	   	  4.5σ	  (Atlas); 	  4.1σ	  (CMS) 	  	  
	   	   	   	   	  4	  leptons: 	  3.4σ	   	   	  3.2σ	   	   	  
	  	  

Oh	  really?	  

(BTW,	  this	  fit	  has	  >	  1000	  pull	  parameters.)	  
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Applause,	  applause!	  
July	  4,	  2012	  
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“Look,	  
	  data	  set	  x	  rules	  out	  data	  set	  y	  at	  90%	  CL,	  	  
so	  why	  are	  we	  even	  discussing	  global	  fits	  

to	  more	  data?”	  
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Your	  favorite	  7th	  grade	  science	  teacher	  says:	  
	  

You are not allowed 

To pick and choose 


Your data points.




“The	  problem	  with	  fits	  is	  that	  
With	  4	  parameters	  I	  can	  fit	  an	  elephant	  
And	  with	  5,	  	  I	  can	  make	  his	  trunk	  wiggle.”	  
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5th parameter makes 
his nose wiggle 

Actually,	  this	  one	  could	  be	  true…	  
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Lets	  discuss	  	  
Global	  fits	  for	  sterile	  neutrinos	  
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LSND	  
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MiniBooNE	  
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Measured 
Predicted 
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Suggests	  decays	  that	  may	  be	  the	  origin	  of	  the	  bump	  

RENO	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Double	  Chooz	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Daya	  Bay	  
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This	  plot	  has	  the	  pre-‐anomaly	  predicCon	  for	  normalizaCon!	  
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hnp://arxiv.org/abs/arXiv:1210.5715	  
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Add	  this	  uncertainty	  as	  a	  systemaCc?	  
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disappearance 

appearance 

Includes	  constraints	  
From	  null	  expts	  

Signals:	  	  LSND,	  MB	  (nu	  and	  nubar),	  Reactor,	  Gallium	  
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T2K	  νe	  disappearance:	  	  	  1410.8811	  
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Two	  completely	  contradictory	  plots	  from	  same	  ICARUS	  Nu2014	  talk	  

Sort	  of	  right	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Completely	  WRONG!!!!!!	  

hnp://arxiv.org/abs/arXiv:1407.3304	  
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Appearance	  	  vs	  Disappearance	  in	  3+1	  separately	  for	  nu	  and	  nubar…	  
Nubar	  	  3+1	   	   	   	   	   	   	   	   	  Nu	  3+1	  



YAY!!!	  
NPG=2	  

Just	  staCsCcs,	  no	  underlying	  systemaCc	  
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YAY!!!	  

True	  even	  for	  very	  large	  normalizaCon	  of	  residual	  background,	  Atrue	  
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YUCK!!!	  
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1408.7075	  
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“Why	  would	  you	  want	  to	  reach	  5σ	  in	  less	  than	  a	  year?	  
It	  is	  like	  killing	  puppies	  with	  elephant	  guns…”	  
	  

	   	   	   	   	   	   	   	   	   	  -‐Dave	  Wark	  
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Does	  not	  include	  all	  systemaCcs	  yet!	  
LSND	  is	  nubar	  –	  

	   	  The	  MB	  nu	  signal	  is	  to	  the	  ler	  
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Neutrino	  running	  
Signal	  was	  here	  
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3	  years	  

10	  years	  



50	  

IsoDAR -- Fully doped scintillator – 5σ	


20 kt 	


1 kt	
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We need resolution like this	


5	  years	  


