
What the NSAC Subcommittee 
Needs from You 

 •  Charges	
  (From	
  DOE/NSF,	
  from	
  NSAC)	
  
•  Background	
  
•  Commi>ee	
  Status	
  &	
  Plans	
  
•  Website:	
  

•  h>p://cyclotron.tamu.edu/nsac-­‐subcommi>ee-­‐2012/	
  



Charge	
  to	
  NSAC	
  



Charge	
  to	
  
Subcommi>ee	
  



Background - 
LRP2007:	
  



2007 LRP “Whale Chart” 

DOE-­‐NP	
  



Tim	
  Hallman	
  (DOE	
  
Nuclear	
  Physics	
  Assoc.	
  
Director)	
  talk	
  at	
  BNL	
  
6/13/12	
  

The	
  1.4B$	
  Problem	
  	
  
for	
  Nuclear	
  Physics	
  
(shorVall	
  by	
  2018)	
  
AND	
  no	
  DUSEL	
  

(DOE)	
  
(NSF	
  ~	
  10%	
  DOE)	
  

The Problem: Budget	
  Reali2es	
  sets	
  in…	
  



How did we get into this mess?? 
Assumed	
  resources	
  for	
  2007	
  LRP:	
  



What are priorities of the 
field? 

•  NP	
  ~	
  4	
  sub-­‐fields	
  	
  
1.  Cold	
  QCD	
  &	
  Structure	
  of	
  Hadrons	
  
•  JLAB	
  	
  +	
  other	
  

2.  Hot	
  QCD	
  and	
  Quark-­‐Gluon	
  Phase	
  Transi`on	
  
•  RHIC	
  +	
  Heavy	
  Ion	
  LHC	
  +	
  other	
  

3.  Nuclear	
  Structure	
  &	
  Nuclear	
  Astrophysics	
  
•  FRIB	
  +	
  Argonne	
  ATLAS	
  +	
  other	
  

4.  Neutrinos	
  &	
  Fundamental	
  Symmetries	
  	
  
•  Majorana	
  Demonstrator	
  +	
  nEDM	
  +	
  1Ton	
  0νββ + 

other	
  



What is $$ scale of new 
projects? 

•  Complete	
  JLAB	
  upgrade	
  to	
  12	
  GeV	
  	
  ~	
  125M$	
  
– Operate	
  at	
  12	
  GeV	
  ~	
  +20M$/yr	
  

•  Build	
  FRIB	
  (500M$)	
  &	
  operate	
  ~	
  50M$/yr	
  
•  Run	
  RHIC	
  (include	
  detector	
  upgrades)	
  ~	
  +50M$	
  
•  Neutrinos/Fundamental	
  Symmetries	
  
– Majorana	
  Demonstrator	
  	
  ~	
  20M$,	
  nEDM	
  ~	
  50M$	
  
	
  	
  	
  	
  Build	
  1Ton	
  0νββ ∼ 300M$	
  

•  Maintain	
  Research	
  	
  
•  Which	
  of	
  above	
  can	
  be	
  done	
  with	
  flat$$	
  ????	
  



18	
  Members	
  at	
  Universi`es	
  
	
  4	
  	
  	
  Members	
  at	
  Natl.	
  Labs	
  

The Process: the Subcommittee 
RHIC	
  
ν/FundS	
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Meeting 1 



Meeting 2 

•  Sept.	
  7-­‐9	
  in	
  Rockville	
  Maryland	
  
•  3	
  days	
  long	
  (	
  ~	
  3.75	
  hrs	
  each	
  subfield)	
  
– Day	
  1	
  =	
  RHIC	
  +	
  ν/FundSym	
  
– Day	
  2	
  =	
  JLAB	
  +	
  FRIB	
  
– Day	
  3	
  =	
  otherLE,NucAstro,Theory,computa`on	
  	
  +

	
  Exec	
  Session	
  



Meeting 3 

•  Ajer	
  the	
  Nov.	
  elec`on	
  	
  
–  	
  probably	
  late	
  Nov./early	
  Dec.	
  	
  

•  ~	
  3	
  day	
  “shootout”	
  to	
  resolve	
  priori`es	
  
– Some	
  tough	
  decisions	
  will	
  likely	
  be	
  required	
  
– Essen`al	
  to	
  highlight	
  what	
  is	
  lost/gained	
  under	
  
various	
  budget	
  scenarios	
  

– Report	
  to	
  NSAC	
  in	
  early	
  Jan.	
  2013	
  



So…What are we here for?? 

•  Discuss	
  Science	
  accomplishments	
  and	
  
opportuni`es	
  

•  Try	
  to	
  address	
  ques`ons	
  from	
  TribbleComm	
  
(see	
  next)	
  	
  

•  Formulate	
  a	
  start	
  to	
  hardcopy	
  input	
  to	
  the	
  
TribbleComm	
  (White	
  Paper?)	
  

•  “To	
  priori`ze	
  or	
  not	
  to	
  priori`ze	
  that	
  is	
  the	
  
ques`on”	
  



Where do we start? 

•  Context	
  of	
  our	
  discussion	
  must	
  be	
  2007	
  Long	
  
Range	
  Plan	
  
– 17	
  page	
  chapter	
  en`tled	
  “In	
  Search	
  of	
  the	
  New	
  
Standard	
  Model”	
  

– Outlined	
  landscape	
  and	
  discussed	
  opportuni`es…	
  



Recommenda2on	
  3	
  (p.	
  7)	
  
We	
   recommend	
   a	
   targeted	
   program	
   of	
   experiments	
   to	
   inves2gate	
   neutrino	
  
proper2es	
  and	
  fundamental	
  symmetries.	
  These	
  experiments	
  aim	
  to	
   	
  discover	
  
the	
   	
  nature	
  of	
  the	
  neutrino,	
  yet	
  unseen	
  viola2ons	
  of	
  2me-­‐reversal	
  symmetry,	
  
and	
   other	
   key	
   ingredients	
   of	
   the	
   new	
   standard	
   model	
   of	
   fundamental	
  
interac2ons.	
   Construc2on	
   of	
   a	
   Deep	
   Underground	
   Science	
   and	
   Engineering	
  
Laboratory	
  is	
  vital	
  to	
  US	
  leadership	
  in	
  core	
  aspects	
  of	
  this	
  ini2a2ve.	
  

The	
  discovery	
  of	
  flavor	
  oscilla1ons	
  in	
  solar,	
  reactor,	
  and	
  atmospheric	
  neutrino	
  experiments	
  
–	
   together	
   with	
   unexplained	
   cosmological	
   phenomena	
   such	
   as	
   the	
   dominance	
   of	
  ma<er	
  
over	
   an1-­‐ma<er	
   in	
   the	
   Universe	
   –	
   call	
   for	
   a	
   new	
   standard	
   model	
   of	
   fundamental	
  
interac1ons.	
  Nuclear	
  physicists	
  are	
  poised	
  to	
  discover	
  the	
  symmetries	
  of	
  the	
  new	
  standard	
  
model	
   through	
   searches	
   for	
   neutrinoless	
   double	
  beta	
  decay	
  and	
  electric	
   dipole	
  moments,	
  
determina1on	
   of	
   neutrino	
   proper1es	
   and	
   interac1ons,	
   and	
   precise	
   measurements	
   of	
  
electroweak	
  phenomena.	


The	
   Deep	
   Underground	
   Science	
   and	
   Engineering	
   Laboratory	
   will	
   provide	
   the	
   capability	
  
needed	
   for	
   ultra-­‐low	
   background	
   measurements	
   in	
   this	
   discovery-­‐oriented	
   program.	
  
Experiments	
   also	
   will	
   exploit	
   new	
   capabili1es	
   at	
   exis1ng	
   and	
   planned	
   nuclear	
   physics	
  
facili1es.	
  Assembling	
  the	
  new	
  standard	
  model	
  using	
  the	
  breadth	
  of	
  new	
  experimental	
  results	
  
will	
  require	
  enhanced	
  theore1cal	
  efforts.	
  

What?  

Where?  



More Details in Text: 

•  Neutrinos	
  and	
  Fundamental	
  Symmetries	
  
•  Introduc2on:	
  Why	
  we	
  need	
  a	
  new	
  Standard	
  Model	
  and	
  why	
  nuclear	
  

science	
  is	
  poised	
  to	
  make	
  key	
  contribu`ons	
  to	
  finding	
  out	
  what	
  it	
  is.	
  
Emphasize	
  connec`ons	
  with	
  cosmology	
  and	
  astrophysics.	
  

•  The	
  key	
  ques`ons	
  we	
  address:	
  Lepton	
  number	
  viola`on	
  and	
  the	
  
nature	
  of	
  the	
  neutrino;	
  CP-­‐viola`on	
  and	
  the	
  origin	
  of	
  baryonic	
  ma>er;	
  
neutrino	
  mass	
  and	
  mixing;	
  the	
  “footprints”	
  of	
  new	
  physics	
  that	
  
emerge	
  in	
  precise,	
  indirect	
  tests.	
  

•  Recent	
  accomplishments,	
  highligh`ng:	
  solar	
  and	
  reactor	
  neutrino	
  
oscilla`ons,	
  muon	
  g-­‐2,	
  MiniBoone,	
  PV	
  Moller.	
  

•  Unique	
  strengths	
  that	
  nuclear	
  physics	
  brings	
  to	
  the	
  search	
  for	
  the	
  
new	
  standard	
  model.	
  	
  

•  The	
  New	
  Standard	
  Model	
  Ini`a`ve:	
  What	
  it	
  is,	
  including	
  the	
  role	
  of	
  
DUSEL.	
  

	
  

Neutrinos/Fund.	
  Symm.	
  LRP	
  2007	
  



More Details 	
  
•  The	
  major	
  discovery	
  opportuni2es	
  :	
  

–  Neutrinoless	
  Double	
  Beta	
  Decay	
  Program	
  	
  
–  Electric	
  Dipole	
  Moment	
  Program	
  	
  

•  A	
  targeted	
  program	
  of	
  measurements	
  of	
  neutrino	
  proper2es:	
  
–  Neutrino	
  mass	
  via	
  beta-­‐decay	
  	
  
–  Solar	
  neutrinos	
  and	
  implica`ons	
  for	
  the	
  number	
  of	
  neutrino	
  genera`ons	
  	
  
–  Neutrino	
  cross	
  sec`ons	
  (nu	
  SNS)	
  that	
  will	
  be	
  needed	
  for	
  supernova	
  neutrino	
  studies	
  	
  

•  A	
  targeted	
  program	
  of	
  precision	
  electroweak	
  measurements	
  
–  Muon	
  g-­‐2:	
  why	
  now?	
  What	
  will	
  the	
  physics	
  impact	
  be?	
  Why	
  nuclear	
  physics?	
  	
  
–  Neutron,	
  nuclear,	
  and	
  pion	
  decay	
  as	
  a	
  unique	
  probe	
  of	
  new	
  physics	
  in	
  the	
  charged	
  

current	
  sector,	
  emphasizing	
  decay	
  correla`ons	
  	
  
–  PV	
  Electron	
  Sca>ering:	
  PV	
  Moller	
  as	
  a	
  powerful	
  probe	
  of	
  new	
  physics	
  in	
  the	
  neutral	
  

current	
  sector;	
  PV	
  DIS	
  as	
  a	
  comprehensive	
  probe	
  	
  
•  DUSEL:	
  a	
  vital	
  component	
  for	
  U.S.	
  leadership	
  in	
  core	
  aspects	
  of	
  the	
  ini2a2ve	
  	
  
•  Other	
  experimental	
  opportuni2es:	
  

–  Support	
  for	
  research	
  at	
  the	
  interface	
  with	
  other	
  fields:	
  Reactor	
  neutrinos	
  and	
  theta_13;	
  
Dark	
  Ma>er	
  searches;	
  Charged	
  Lepton	
  Flavor	
  Viola`on;	
  n	
  n	
  bar	
  oscilla`ons	
  	
  

–  Weak	
  probes	
  of	
  the	
  Nuclear	
  Physics,	
  Astrophysics	
  &	
  QCD:	
  PV	
  electron	
  sca>ering,	
  
MuSun,	
  and	
  hadronic	
  PV,Studies	
  of	
  supernova	
  neutrinos	
  and	
  high	
  energy	
  astrophysical	
  
neutrinos	
  	
  

•  Theore2cal	
  Opportuni2es	
  



Questions to address from TribbleComm 

Must	
  Do	
  

	
  Do	
  if	
  Possible	
  

Interes2ng	
  

Must	
  Do	
  

	
  Do	
  if	
  Possible	
  

Must	
  Do	
  

Must	
  Do	
  

Must	
  Do	
  

	
  Do	
  if	
  Possible	
  

Must	
  Do	
  



Summary: What does the 
Tribble Committee Need? 

1.  Strong,	
  well-­‐ar`culated	
  science	
  case	
  
2.  Es`mates	
  for	
  required	
  resources	
  
3.  Possibly	
  a	
  proposal	
  for	
  priori`es	
  
–  Should	
  we	
  go	
  there?	
  	
  
–  We	
  are	
  a	
  somewhat	
  random	
  bunch	
  of	
  physicists	
  
•  Where	
  is	
  the	
  “Neutrinos/Fundamental	
  Symmetries	
  

User	
  Group??	
  

–  Should	
  we	
  go	
  beyond	
  this	
  group?	
  How?	
  

4.  Plenty	
  to	
  do	
  over	
  the	
  next	
  2	
  days!	
  



Backup	
  Slides:	
  
Addi`onal	
  Info	
  From	
  LRP	
  



P.	
  7-­‐8	
  (Overview	
  &	
  
Recs)	
  



p.	
  75	
  Chap.	
  On	
  
Neut/Funsym	
  



DUSEL	
  discussion	
  p.	
  
77	
  



p.	
  95	
  Chap.	
  Summary	
  	
  



Recs	
  Chap.	
  P.	
  154.	
  	
  


