
MINOS+	
  

Physics	
  in	
  the	
  first	
  year	
  
Neutrino	
  2014	
  in	
  Boston	
  

J.Thomas	
  

•  Measurement	
  of	
  Δm2	
  and	
  sin22θ23	
  via	
  νμ	
  CC	
  disappearance	
  

•  θ23	
  octant	
  via	
  disappearance	
  and	
  appearance	
  
•  Sterile	
  neutrino	
  	
  searches	
  
•  Non-­‐Standard	
  interacKons	
  
•  Extra-­‐dimensions	
  

•  Tau	
  appearance	
  



MINOS+	
  
•  Most	
  of	
  what	
  MINOS+	
  will	
  achieve	
  will	
  come	
  from	
  these	
  

distribuKons	
  



Measurement	
  of	
  Δm2	
  and	
  sin22θ23	
  	
  
•  In	
  the	
  old	
  days,	
  we	
  used	
  to	
  think	
  about	
  plots	
  like	
  this:	
  



Measurement	
  of	
  Δm2	
  and	
  sin22θ23	
  	
  

•  Now	
  we	
  have	
  to	
  think	
  about	
  3	
  flavor	
  plots	
  like	
  this:	
  



Measurement	
  of	
  Δm2	
  and	
  sin22θ23	
  	
  

•  Now	
  we	
  have	
  to	
  think	
  about	
  3	
  flavor	
  plots	
  like	
  this:	
  



θ23	
  Octant	
  



θ23	
  Octant	
  



Sterile	
  Neutrino	
  Search	
  

•  AUer	
  the	
  first	
  year,	
  visible	
  improvement	
  on	
  
sterile	
  limit	
  



•  Also	
  note:	
  sin22θμe=4|Ue4|2x|Uμ4|2	
  

•  Combining	
  the	
  disappearance	
  
constraints	
  from	
  MINOS+	
  with	
  
complementary	
  disappearance	
  
constraints	
  from	
  reactor	
  experiments,	
  
MINOS+	
  can	
  constrain	
  large	
  porKons	
  
of	
  the	
  LSND	
  appearance	
  signal	
  	
  	
  	
  

Sterile	
  Neutrino	
  Search	
  



•  Also	
  note:	
  sin22θμe=4|Ue4|2x|Uμ4|2	
  

•  Combining	
  the	
  disappearance	
  
constraints	
  from	
  MINOS+	
  with	
  
complementary	
  disappearance	
  
constraints	
  from	
  reactor	
  experiments,	
  
MINOS+	
  can	
  constrain	
  large	
  porKons	
  
of	
  the	
  LSND	
  appearance	
  signal	
  	
  Note:	
  
(limit	
  on	
  the	
  plot	
  assumes	
  2	
  years	
  of	
  
MINOS+	
  running)	
  	
  

Sterile	
  Neutrino	
  Search	
  



Tau	
  Events	
  
•  In	
  the	
  first	
  4e20	
  POT	
  we	
  expect	
  about	
  60	
  tau	
  
events 	
  	
  
– ANN	
  analysis	
  being	
  set	
  up,	
  huge	
  backgrounds	
  to	
  
contend	
  with	
  

Stage 2-4 GeV 4-8 GeV  8-12 GeV 

Total 9.1 167.2 59.6 

Fiducial 6.5 112.0 43.3 

Nue Preselection 4.3 84.5 30.5 

Nue Preselection 
(NC) 

200.2 1474.2 716.4 

Nue Preselection 
(CC numu) 

201.1 895.8 273.4 







PublicaKons	
  
•  We	
  will	
  have	
  three	
  analysis	
  groups	
  going	
  forward	
  

–  Disappearance	
  
–  Appearance	
  (nue,	
  tau…)	
  
–  UP!	
  (Universal	
  Physics)	
  

•  We	
  also	
  have	
  all	
  the	
  “support’	
  groups	
  in	
  place	
  such	
  as	
  
CalibraKon,	
  ReconstrucKon,	
  Batch	
  Processing,	
  Data	
  
Quality	
  Monitoring,	
  etc	
  

•  Analysis	
  should	
  be	
  straighforward,	
  although	
  ND	
  
reconstrucKon	
  algorithms	
  must	
  be	
  verified	
  first	
  

•  In	
  any	
  case,	
  we	
  will	
  not	
  open	
  the	
  box	
  unKl	
  we	
  have	
  
collected	
  4e20	
  P.O.T	
  which	
  gives	
  us	
  Kme	
  to	
  have	
  the	
  
major	
  analyses	
  ready	
  to	
  go.	
  

•  The	
  goal	
  is	
  for	
  first	
  results	
  for	
  Neutrino	
  2014	
  



Summary	
  

•  MINOS+	
  should	
  be	
  ready	
  to	
  take	
  data	
  on	
  day	
  1	
  
•  There	
  are	
  measurements	
  to	
  be	
  made	
  with	
  first	
  
year	
  of	
  data	
  of	
  great	
  interest	
  
– Push	
  on	
  the	
  octant	
  for	
  θ23	
  	
  (of	
  course	
  NOVA	
  should	
  
do	
  beier!)	
  

•  The	
  main	
  goal	
  of	
  MINOS+,	
  however,	
  is	
  to	
  look	
  
for	
  new	
  physics,	
  and	
  this	
  will	
  provide	
  
interesKng	
  results	
  (one	
  way	
  or	
  the	
  other)	
  in	
  
Kme	
  for	
  Neutrino	
  2014.	
  
– Personal	
  favorite	
  is	
  sterile	
  search	
  


