
Ques%ons	
  from	
  the	
  Commi0ee	
  

•  1)	
  Are	
  you	
  s%ll	
  losing	
  channels?	
  Can	
  you	
  provide	
  data	
  that	
  supports	
  your	
  conclusions	
  (e.g.	
  no.	
  of	
  
non-­‐responsive	
  channels	
  vs.	
  %me)?	
  

•  2)	
  Can	
  you	
  please	
  spell-­‐out	
  for	
  us	
  your	
  run	
  plan,	
  highest	
  priority	
  analyses,	
  studies	
  required,	
  
reprocessing	
  plans,	
  intermediate	
  milestones,	
  etc	
  for	
  2016?	
  (split	
  into	
  3	
  for	
  opera/ons/technical	
  
coordina/on,	
  physics	
  analysis,	
  analysis	
  tools)	
  

•  3)	
  Performance	
  metrics	
  and	
  specifica%ons	
  for	
  a)	
  high	
  priority	
  analyses	
  in	
  2016	
  and	
  b)	
  low	
  E	
  excess	
  
analysis.	
  

•  4)	
  Which	
  analyses	
  would	
  be	
  impacted	
  by	
  using	
  a	
  PE	
  threshold	
  significantly	
  larger	
  than	
  originally	
  
planned?	
  

•  5)	
  What	
  do	
  you	
  most	
  need	
  from	
  the	
  lab	
  or	
  collabora%on?	
  

•  6)	
  In	
  the	
  table	
  of	
  spare	
  parts	
  provided	
  in	
  the	
  EOP,	
  can	
  you	
  please	
  add	
  a	
  column	
  that	
  specifies	
  the	
  
number	
  of	
  units	
  required	
  for	
  the	
  experiment?	
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1) Dead/Noisy Channel	
  
History at MicroBooNE	
  

Jonathan Asaadi (UT Arlington),	
  
Michael Mooney (BNL)	
  

	
  



1) Dead/Noisy Channels	
  

♦ Shown are dead (long-term and transient) and noisy channels	
  
♦ Most dead channels transient, fixed with change in ASIC settings	
  
♦ Non-transient channels stable since wire bias HV settings lowered	
  

Total Channels:	
  
	
  

8256	
  



1) HV/ASIC Settings	
  

♦ Shown are dead (long-term and transient) and noisy channels	
  
♦ Most dead channels transient, fixed with change in ASIC settings	
  
♦ Non-transient channels stable since wire bias HV settings lowered	
  

Total Channels:	
  
	
  

8256	
  

Wire Bias HV On 
(Lower Setting)	
  

ASIC Settings	
  
Changed	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

Commissioning	
  
Neutrino	
  	
  
Data	
  



Ques%on	
  2a)	
  

Can	
  you	
  please	
  spell-­‐out	
  for	
  us	
  your	
  run	
  plan,	
  highest	
  
priority	
  analyses,	
  studies	
  required,	
  reprocessing	
  plans,	
  
intermediate	
  milestones,	
  etc	
  for	
  2016?	
  (split	
  into	
  3	
  for	
  
opera/ons/technical	
  coordina/on,	
  physics	
  analysis,	
  

analysis	
  tools)	
  
	
  



Run	
  plan	
  
O
ct
	
  

N
ov
	
  

De
c	
  

Ja
n	
  

PMT	
  trigger	
  
commissionin
g	
  

Fe
b	
  

M
ar
	
  

Ap
r	
  

Ju
n	
  

M
ay
	
  

PMT	
  trigger	
  implemented!	
  

Au
g	
  

Ju
l	
  

O
ct
	
  

Se
p	
  

N
ov
	
  

Summer	
  
shutdown	
  
upgrades	
  

2016	
  2015	
  

we	
  are	
  here	
  



PMT	
  trigger	
  commissioning	
  plans	
  



PMT	
  Trigger	
  Ac%vi%es	
  
Ac%vi%es	
  and	
  runs	
  part	
  of	
  run	
  plan	
  already	
  
(1) Cosmic	
  Muon	
  Paddle	
  data	
  during	
  beam	
  down	
  %mes	
  (part	
  of	
  current	
  run	
  

plan)	
  -­‐	
  with	
  paddle	
  readout	
  
(a)  In	
  addi%on	
  to	
  prescaled	
  trigger	
  during	
  normal	
  running	
  
(b) High-­‐sta%s%cs,	
  clean,	
  Michel	
  electron	
  sample	
  

(2) Measurements	
  of	
  a	
  spare	
  MicroBooNE	
  8”	
  PMT	
  in	
  Tall	
  Bo	
  (a	
  LAr	
  test	
  stand).	
  
Plan	
  is	
  to	
  run	
  by	
  the	
  end	
  of	
  the	
  year.	
  Lead	
  by	
  Radon	
  Task	
  Force.	
  
(a) Will	
  pass	
  LAr	
  through	
  filter	
  in	
  order	
  to	
  try	
  and	
  measure	
  radon	
  rate	
  

(using	
  Bi-­‐Po	
  coincidence	
  events).	
  	
  	
  
(b) Will	
  also	
  study	
  PMT	
  dark	
  rate	
  when	
  exposed	
  to	
  ~5	
  kHz	
  of	
  cosmic-­‐muon	
  

level	
  light	
  (100-­‐2000	
  pe).	
  	
  Is	
  there	
  an	
  increase	
  in	
  the	
  steady	
  PMT	
  dark	
  
rate?	
  

	
  



Proposed	
  addi%onal	
  PMT	
  Trigger	
  Ac%vi%es	
  

These	
  are	
  proposals	
  which	
  will	
  help	
  understand	
  possible	
  radon	
  contamina%on	
  -­‐	
  
currently	
  under	
  discussion	
  

(1) Remove	
  of	
  ~80%	
  the	
  filter	
  material.	
  Led	
  by	
  Stephen	
  Pordes	
  under	
  the	
  RTF.	
  
Planned	
  to	
  occur	
  by	
  the	
  end	
  of	
  the	
  year	
  

(2)  Improve	
  trigger	
  schemes	
  in	
  the	
  firmware	
  by	
  triggering	
  on	
  clusters	
  of	
  
neighboring	
  PMTs	
  

(3) A	
  12.5	
  day	
  run	
  where	
  the	
  filters	
  are	
  bypassed	
  for	
  the	
  first	
  10	
  days	
  (In	
  
proposal	
  stage)	
  	
  
(a) 	
  Goal	
  is	
  to	
  observe	
  the	
  rate,	
  pe	
  spectrum,	
  etc.	
  ader	
  a	
  several	
  radon-­‐222	
  

life%mes	
  (3.8	
  days).	
  The	
  pulses	
  observed	
  ader	
  this	
  %me	
  would	
  tell	
  us	
  
about	
  any	
  other	
  sources	
  of	
  the	
  pe	
  rate	
  	
  

	
  

	
  
	
  



Example	
  of	
  using	
  neighboring	
  clusters	
  for	
  Trigger	
  



Normal	
  running	
  configura%ons	
  



Trigger	
  rates	
  
● Before	
  PMT	
  trigger	
  is	
  commissioned:	
  

○ unbiased	
  BNB	
  at	
  2-­‐5	
  Hz	
  
○ unbiased	
  EXT	
  (off-­‐beam	
  triggers)	
  at	
  0.1	
  Hz	
  

	
  
● Ader	
  PMT	
  trigger	
  is	
  commissioned:	
  

○ BNB	
  at	
  2-­‐5	
  Hz	
  
■  PMT	
  trigger	
  brings	
  down	
  to	
  ~1%	
  

○  EXT	
  pulser	
  to	
  match	
  BNB	
  1D	
  rate	
  
■  PMT	
  trigger	
  brings	
  down	
  to	
  ~1%	
  

	
  
● Addi%onal	
  triggers	
  from:	
  

○ Muon	
  counter	
  system	
  (with	
  no	
  MuCS	
  readout)	
  prescaled	
  to	
  ~0.3	
  Hz	
  
■  Implement	
  in	
  the	
  next	
  2	
  weeks	
  

○ Unbiased	
  EXT	
  triggers	
  (a	
  few	
  percent	
  of	
  the	
  biased	
  trigger	
  rate)	
  
■  Once	
  the	
  PMT	
  trigger	
  is	
  implemented	
  



Calibra%on	
  run	
  plan	
  
• Laser	
  runs	
  
– 1/week	
  to	
  1/month	
  (under	
  study	
  at	
  the	
  moment)	
  

	
  
• Pulser	
  runs	
  
– 1/month	
  or	
  less	
  frequently	
  

	
  
• MuCS	
  runs	
  (with	
  MuCS	
  readout)	
  
– As	
  down%me	
  allows	
  



Summer	
  shutdown	
  upgrade	
  
proposals	
  



Experimental	
  Program	
  Enhancement	
  Plan	
  	
  

New	
  groups	
  have	
  been	
  formed	
  to	
  
define	
  the	
  impact	
  of	
  specific	
  
detector	
  upgrades	
  will	
  have	
  on	
  the	
  
overall	
  physics	
  program	
  	
  

	
  
The	
  goal	
  of	
  these	
  groups	
  will	
  be	
  to	
  

define	
  the	
  necessary	
  scope	
  of	
  their	
  
upgrade	
  over	
  the	
  next	
  9	
  months	
  
and	
  actualize	
  it	
  during	
  the	
  2016	
  
summer	
  shutdown	
  	
  

	
  
This	
  may	
  affect	
  the	
  run	
  plan	
  past	
  

summer	
  2016	
  
	
  



•  Detector	
  physics	
  
–  Purity	
  measurements	
  

•  Measurement	
  using	
  through-­‐going	
  cosmic	
  rays	
  

–  Cosmic	
  ray	
  characteriza%on	
  
•  Data/MC	
  tuning	
  
•  Cosmic	
  removal	
  effec%veness	
  

–  Recombina%on	
  
•  Use	
  cosmic	
  paddle	
  triggered	
  data	
  to	
  characterize	
  recombina%on	
  for	
  MIPs	
  
and	
  for	
  stopping	
  muons	
  

–  Diffusion	
  
•  Measurement	
  using	
  through-­‐going	
  cosmic	
  rays	
  
•  Important	
  for	
  future	
  detector	
  op%miza%ons	
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2b)	
  Can	
  you	
  please	
  spell-­‐out	
  for	
  us	
  your	
  
highest	
  priority	
  analyses,	
  studies	
  required?	
  



•  Cross	
  sec%ons:	
  first	
  results	
  	
  
–  νμ	
  CC	
  inclusive	
  cross	
  sec%on	
  and	
  single	
  differen%al	
  cross	
  sec%on	
  
in	
  muon	
  momentum	
  and	
  muon	
  angle	
  
•  Will	
  help	
  develop	
  all	
  basic	
  tools	
  needed	
  for	
  other	
  channels	
  
•  Largest	
  sta%s%cs	
  

•  Low	
  energy	
  excess:	
  updated	
  sensi%vity	
  
–  Realis%c	
  background	
  es%ma%ons	
  

•  Including	
  intrinsics,	
  NC	
  π0	
  mis-­‐id,	
  cosmics,	
  and	
  beam-­‐induced,	
  
detector-­‐external	
  backgrounds	
  

–  Efficient	
  νe	
  selec%on	
  algorithms	
  
•  Beam	
  

–  MiniBooNE	
  flux	
  check	
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2b)	
  Can	
  you	
  please	
  spell-­‐out	
  for	
  us	
  your	
  
highest	
  priority	
  analyses,	
  studies	
  required?	
  



2c)	
  Can	
  you	
  please	
  spell-­‐out	
  for	
  us	
  your	
  run	
  plan,	
  highest	
  
priority	
  analyses,	
  studies	
  required,	
  reprocessing	
  plans,	
  
intermediate	
  milestones,	
  etc	
  for	
  2016?	
  

•  Intermediate	
  milestones	
  for	
  Summer	
  2016	
  results	
  
–  “MCC7”:	
  Simula%on	
  campaign	
  with	
  “as-­‐is”	
  detector	
  

•  Finalizing	
  requirements,	
  planning	
  sodware	
  work,	
  and	
  preparing	
  
produc%on	
  plans.	
  

•  Target	
  comple%on	
  date:	
  Jan	
  2016	
  
–  Signal	
  reconstruc%on	
  chain	
  finalized	
  

•  Op%mize	
  noise	
  filtering,	
  signal	
  calibra%on,	
  raw	
  signal	
  reconstruc%on,	
  
and	
  hit	
  reconstruc%on	
  for	
  detector	
  condi%ons	
  

•  Target	
  comple%on	
  date:	
  Jan	
  2016	
  
–  Higher-­‐level	
  reconstruc%on	
  chain	
  finalized	
  

•  Op%mize	
  cluster,	
  track,	
  and	
  shower	
  reconstruc%on	
  with	
  updated	
  hit	
  
reconstruc%on,	
  especially	
  op%mizing	
  for	
  dead/noisy	
  wires	
  

•  Target	
  comple%on	
  date:	
  March	
  2016	
  
•  Scheduling	
  sodware	
  analysis	
  workshop,	
  tenta%vely	
  Feb	
  29-­‐Mar	
  4	
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2c)	
  Can	
  you	
  please	
  spell-­‐out	
  for	
  us	
  your	
  run	
  plan,	
  highest	
  
priority	
  analyses,	
  studies	
  required,	
  reprocessing	
  plans,	
  
intermediate	
  milestones,	
  etc	
  for	
  2016?	
  

•  Data	
  processing	
  plans	
  
–  Simula%on	
  

•  Genera%on+reconstruc%on	
  campaign	
  for	
  Jan	
  2016	
  
•  Reprocessing	
  of	
  reconstruc%on	
  for	
  March	
  2016	
  

–  Data,	
  Flash-­‐filter:	
  Requiring	
  flash	
  >	
  50	
  PE	
  (neutrino	
  ID	
  threshold)	
  
•  Con%nue	
  to	
  run	
  reconstruc%on	
  on	
  events	
  with	
  significant	
  flashes;	
  use	
  to	
  

evaluate	
  reco	
  tools	
  and	
  for	
  near-­‐term	
  priority	
  physics	
  results	
  
–  Data,	
  trigger	
  eff:	
  

•  Con%nue	
  to	
  provide	
  samples	
  as	
  needed	
  for	
  trigger	
  efficiency	
  studies,	
  apply	
  
Michel	
  electron	
  reconstruc%on/selec%on	
  

–  Data,	
  reprocessing:	
  Updated	
  reconstruc%on	
  sodware	
  on	
  en%re	
  
dataset,	
  post-­‐applica%on	
  of	
  PMT	
  trigger	
  
•  Signal	
  reconstruc%on	
  chain	
  finalized	
  à	
  ini%al	
  reprocessing,	
  Jan	
  2016	
  
•  2D/3D	
  reconstruc%on	
  chain	
  finalized	
  à	
  final	
  major	
  reprocessing,	
  March	
  2016	
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3)	
  Performance	
  metrics	
  and	
  specifica%ons	
  for	
  a)	
  high	
  
priority	
  analyses	
  in	
  2016	
  and	
  b)	
  low	
  E	
  excess	
  analysis.	
  

11/23/15	
   MicroBooNE	
  ORR	
  -­‐-­‐	
  Data	
  Analysis	
  Plans	
   20	
  



•  Metrics	
  
– Used	
  to	
  quan%fy	
  progress	
  towards	
  analysis	
  goals	
  
as	
  we	
  update	
  our	
  analysis	
  methods	
  and	
  tools	
  

•  Specifica%ons	
  	
  
– Quan%fy	
  when	
  metrics	
  meet	
  analysis	
  
requirements	
  

– Based	
  on	
  specific	
  analysis	
  goals	
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Metrics	
  vs.	
  Specifica%ons	
  	
  



•  PMT	
  flash	
  finding	
  efficiency	
  
–  Key	
  input	
  for	
  neutrino	
  event	
  selec%on	
  efficiency	
  
es%mates	
  

•  PMT	
  flash-­‐track	
  matching	
  efficiency	
  (t0	
  
reconstruc%on)	
  
–  Lots	
  of	
  analyses	
  such	
  as	
  purity,	
  diffusion,	
  and	
  
recombina%on	
  depend	
  on	
  matching	
  PMT	
  flashes	
  to	
  
tracks	
  

•  Tagging	
  efficiency	
  for	
  tracks	
  entering/exi%ng	
  TPC	
  
•  Track	
  reconstruc%on	
  efficiency	
  
– Matching	
  track	
  angle,	
  length	
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Common	
  metrics	
  for	
  high	
  priority	
  analyses	
  
in	
  2016	
  



• Purity,	
  recombina%on,	
  and	
  diffusion	
  
measurements	
  all	
  make	
  use	
  of	
  common	
  
metrics	
  on	
  previous	
  slide	
  
• For	
  detector	
  physics	
  measurements,	
  
specifica%ons	
  for	
  these	
  metrics	
  are	
  all	
  
focused	
  on	
  achieving	
  high	
  purity	
  (low	
  
efficiency	
  is	
  OK)	
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Metrics	
  and	
  specifica%ons	
  for	
  detector	
  
physics	
  measurements	
  



• 𝜈e	
  CC	
  Reconstruc%on	
  Efficiency	
  (>200	
  MeV)	
  
– Shower	
  reconstruc%on	
  efficiency	
  (>100	
  MeV)	
  	
  
– Shower	
  data/MC	
  comparisons	
  
•  3D	
  Axis,	
  3D	
  Start	
  Point,	
  Energy,	
  dQ/dx,	
  dE/dx	
  

–  𝜈e	
  CC	
  selec%on	
  efficiency	
  on	
  reconstructed	
  objects	
  
•  𝜋0	
  Background	
  Rejec%on	
  	
  
– 𝜋0	
  reconstruc%on	
  efficiency	
  
– 𝜋0	
  reconstructed	
  mass	
  resolu%on	
  

•  Cosmic	
  rejec%on	
  
–  𝜈e	
  CC	
  Mis-­‐ID	
  rate	
  on	
  off-­‐beam	
  data	
  events	
  

•  Cosmic	
  +	
  beam-­‐induced,	
  TPC-­‐external	
  rejec%on	
  
–  𝜈e	
  CC	
  Mis-­‐ID	
  on	
  neutrino	
  MC	
  +	
  cosmic-­‐overlay	
  events	
  

•  𝜈e	
  CC	
  Energy	
  Resolu%on	
  (>200	
  MeV)	
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Metrics	
  for	
  Low	
  Energy	
  Excess	
  Analysis	
  	
  



•  The	
  specifica%ons	
  will	
  be	
  based	
  on	
  maximizing	
  our	
  sensi%vity	
  to	
  a	
  
MiniBooNE-­‐like	
  electron	
  signal	
  

•  Current	
  analysis	
  framework	
  being	
  developed	
  to	
  include	
  few	
  
remaining	
  pieces,	
  including	
  PMT	
  informa%on,	
  𝜋0	
  reconstruc%on,	
  
and	
  track	
  PID	
  informa%on	
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Specifica%ons	
  for	
  Low	
  Energy	
  Excess	
  Analysis	
  	
  

Current	
  

preliminary	
  



•  𝜈𝜇	
  selec%on	
  efficiency	
  
– Full-­‐length	
  track	
  reconstruc%on	
  efficiency	
  

•  Matching	
  track	
  start/stop	
  point,	
  direc%on	
  (calorimetry),	
  
length	
  

•  Track	
  angular	
  resolu%on	
  
•  Momentum	
  resolu%on	
  

– Vertex	
  reconstruc%on	
  efficiency	
  
• Cosmic	
  rejec%on	
  
– 𝜈𝜇	
  CC	
  Mis-­‐ID	
  rate	
  on	
  off-­‐beam	
  data	
  events	
  

• Cosmic	
  +	
  beam-­‐induced,	
  TPC-­‐external	
  rejec%on	
  
– 𝜈𝜇	
  CC	
  Mis-­‐ID	
  on	
  neutrino	
  MC	
  +	
  cosmic-­‐overlay	
  events	
  

• Muon/pion	
  separa%on	
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Metrics	
  for	
  𝜈𝜇	
  CC	
  inclusive	
  analysis	
  



• The	
  specifica%ons	
  will	
  be	
  based	
  on	
  minimizing	
  
our	
  total	
  error	
  on	
  the	
  𝜈𝜇	
  CC	
  inclusive	
  single	
  
differen%al	
  cross	
  sec%ons	
  
• The	
  first	
  full	
  analysis	
  chain	
  for	
  this	
  analysis	
  has	
  
been	
  established	
  (see	
  public	
  note)	
  
– Remaining	
  pieces	
  are	
  improvements	
  in	
  cosmic	
  
removal,	
  tracking	
  efficiency	
  and	
  resolu%on,	
  and	
  the	
  
development	
  of	
  a	
  common	
  framework	
  for	
  treatment	
  
of	
  systema%c	
  uncertain%es	
  (beam,	
  cross	
  sec%ons)	
  to	
  
be	
  used	
  for	
  all	
  MicroBooNE	
  analyses.	
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Specifica%ons	
  for	
  𝜈𝜇	
  CC	
  inclusive	
  analysis	
  	
  



Ques%on	
  4	
  
•  Which	
  analyses	
  would	
  be	
  impacted	
  by	
  a	
  PE	
  threshold	
  

significantly	
  higher	
  than	
  originally	
  planned?	
  



Answer	
  
•  The	
  TDR	
  aimed	
  for	
  a	
  >2	
  pe	
  threshold	
  
•  We	
  will	
  look	
  at	
  the	
  effect	
  of	
  a	
  >10	
  pe	
  cut,	
  which	
  reduces	
  the	
  frac%on	
  

of	
  BNB	
  spills	
  accepted	
  to	
  <5%	
  
•  Note	
  that	
  we	
  plan	
  to	
  be	
  doing	
  everything	
  in	
  our	
  power	
  to	
  understand	
  

and	
  reduce	
  the	
  background	
  light	
  rate	
  
–  e.g.	
  remove	
  large	
  frac%on	
  of	
  filter	
  material	
  to	
  reduce	
  emana%on	
  
rate	
  



Analyses	
  
•  List	
  of	
  some	
  analyses	
  and	
  an	
  es%mate	
  of	
  their	
  energy	
  
ranges	
  
–  Low energy excess:	
  ~140	
  MeV	
  electrons	
  from	
  200	
  
MeV	
  neutrinos	
  +	
  some	
  proton	
  energies	
  

–  At	
  >10	
  PE	
  should	
  be	
  fully	
  efficient	
  across	
  detector	
  for	
  
most	
  of	
  the	
  electron	
  energy	
  range	
  

This	
  plot	
  
integrates	
  	
  
over	
  all	
  x	
  



Analyses	
  
•  List	
  of	
  some	
  analyses	
  and	
  an	
  es%mate	
  of	
  their	
  energy	
  ranges	
  

–  Some	
  analyses	
  require	
  detec%ng	
  low	
  energy	
  protons:	
  NC-elastic, 
∆s, dark matter searches	
  

–  The	
  TDR	
  set	
  a	
  goal	
  of	
  detec%ng	
  40	
  MeV	
  protons	
  at	
  an	
  efficiency	
  near	
  
1.	
  We	
  are	
  above	
  90%	
  for	
  a	
  >10	
  PE	
  cut	
  

This	
  plot	
  integrates	
  	
  
over	
  all	
  x	
  



Analyses	
  
•  List	
  of	
  some	
  analyses	
  and	
  an	
  es%mate	
  of	
  their	
  energy	
  ranges	
  

–  indirect dark matter searches:	
  main	
  channels	
  are	
  
pi0+gamma,	
  pi+	
  +	
  pi-­‐.	
  100s	
  of	
  MeV	
  of	
  e-­‐	
  energy	
  

–  Energy	
  should	
  be	
  high	
  enough	
  to	
  be	
  mostly	
  unaffected	
  



Analyses	
  
•  List	
  of	
  some	
  analyses	
  and	
  an	
  es%mate	
  of	
  their	
  energy	
  
ranges	
  

–  Proton Decay:	
  These	
  events	
  are	
  at	
  energies	
  near	
  
940	
  MeV.	
  So	
  we	
  do	
  not	
  expect	
  a	
  lot	
  of	
  problems	
  for	
  
this	
  analysis	
  



Analyses	
  
•  List	
  of	
  some	
  analyses	
  and	
  an	
  es%mate	
  of	
  their	
  energy	
  ranges	
  

–  Supernova stream:	
  uses	
  an	
  en%rely	
  different	
  readout	
  scheme,	
  so	
  this	
  
threshold	
  doesn’t	
  affect	
  it	
  	
  

–  Background	
  rate	
  could	
  affect	
  ability	
  to	
  search	
  for	
  coincident	
  hits.	
  	
  But	
  
expect	
  about	
  20-­‐30	
  hits	
  within	
  the	
  %me	
  of	
  a	
  few	
  ns,	
  so	
  should	
  be	
  over	
  
current	
  background	
  rate	
  of	
  accidental	
  coincidences	
  



Summary	
  Table	
  
Analysis Energy Range Effect of >10 PE cut

Low	
  Energy	
  Excess	
   >200	
  MeV	
  neutrino	
  
~140	
  MeV	
  e-­‐	
  +	
  proton	
   minimial	
  

Lower	
  energy	
  excess	
   as	
  low	
  as	
  possible	
   start	
  to	
  become	
  inefficient	
  in	
  e-­‐	
  by	
  
50	
  MeV	
  

CC-­‐inclusive	
  x-­‐sec	
  
(as	
  currently	
  studied)	
   Already	
  uses	
  >50	
  pe	
  cut	
   None	
  

NC-­‐elas%c,direct	
  dark	
  ma0er,	
  ∆s	
   Goal	
  is	
  40	
  MeV	
  proton	
  and	
  above	
   90%	
  efficiency	
  at	
  40	
  MeV	
  

Indirect	
  dark	
  ma0er	
   100s	
  of	
  MeV	
  e-­‐	
   minimal	
  impact	
  

Proton	
  decay	
   ~940	
  MeV	
  total	
  energy	
   Minimal	
  

Supernova	
  neutrinos	
   10s	
  of	
  MeV	
   Different	
  stream,	
  so	
  PE	
  threshold	
  
not	
  an	
  issue	
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Efficiency	
  vs.	
  OpFlash	
  Cut	
  

UBooNE	
  Review	
  

NPE	
  Cut	
   CC	
  Numu	
  
mu+p+X	
  

cc	
  nue	
  
e+p+X	
  

NC	
  	
  
p+X	
  

NC	
  	
  
Pi0+X	
  

>=0	
   100%	
   100%	
   100%	
   100%	
  

>1	
   96%	
   94%	
   95%	
   94%	
  

>2	
   96%	
   94%	
   95%	
   94%	
  

>4	
   95%	
   93%	
   93%	
   92%	
  

>10	
   95%	
   93%	
   89%	
   91%	
  

>20	
   94%	
   93%	
   84%	
   90%	
  

Using	
  previous	
  BNB	
  neutrino	
  MC	
  for	
  128	
  kV	
  field.	
  We	
  expect	
  that	
  these	
  events	
  
have	
  worse	
  light	
  yield	
  than	
  what	
  the	
  detector	
  sees.	
  

All	
  entries	
  include	
  Edeposited>0	
  cut	
  

For	
  different	
  Final	
  States	
  



5)	
  Needs	
  from	
  the	
  lab/collabora%on	
  

•  Office	
  Space!!!!!	
  This	
  always	
  becomes	
  a	
  crisis	
  situa%on	
  in	
  the	
  
summer	
  and	
  is	
  now	
  becoming	
  a	
  chronic	
  problem	
  year	
  round	
  (new	
  
people!)	
  

•  TSW	
  with	
  PPD	
  to	
  clarify	
  support	
  for	
  24/7	
  cryo	
  ops	
  team	
  and	
  LArTF	
  
•  Priority	
  from	
  the	
  lab	
  on	
  cryogenic	
  engineering	
  in	
  support	
  of	
  

understanding	
  and	
  mi%ga%ng	
  the	
  radon	
  problem	
  in	
  the	
  detector	
  
•  Funding	
  for	
  Spares	
  from	
  FNAL	
  for	
  their	
  responsibili%es.	
  	
  	
  Support	
  

for	
  spares	
  from	
  other	
  groups	
  where	
  appropriate	
  
•  Admin	
  support	
  to	
  monitor	
  all	
  collaborators	
  ITNAs	
  and	
  set	
  up	
  ITNAs	
  

for	
  new	
  collaborators	
  
•  Con%nued	
  support	
  for	
  cos%ng	
  and	
  design	
  of	
  upgrades	
  (Overburden,	
  

muon	
  tagger,	
  etc.)	
  
•  Collabora%on	
  support	
  for	
  more	
  Opera%ons	
  experts	
  (Online	
  

Monitoring,	
  etc.)	
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6)	
  List	
  of	
  Spares	
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6)	
  List	
  of	
  Spares	
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