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•  Short-­‐Range	
  Correla7ons	
  
•  Deuteron	
  Spin	
  Structure	
  
•  Nucleon	
  Spin	
  Structure	
  
• More…	
  

(COSY)	
  

BATES	
  

*apologies	
  to	
  the	
  talks	
  not	
  covered	
  today	
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Short-­‐Ranged  Correla4ons  (SRCs)


p	
  
n	
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I.	
  Korover:	
  
Predominantly	
  Spin=1	
  np	
  pairs.	
  
=>	
  Predominance	
  of	
  the	
  Tensor	
  
part	
  of	
  the	
  NN	
  interacHon	
  at	
  
short	
  distances.	
  

Spin  Selec4vity  of  SRC  Pairs


~90%	
  np-­‐SRC	
  

~5%	
  pp-­‐SRC	
  

Missing	
  Momentum	
  [GeV/c]	
  

Subedy	
  Science	
  (2008);	
  
Shneor	
  PRL	
  (2007);	
  
Piasetzky	
  PRL	
  (2006);	
  
Tang	
  PRL	
  (2003);	
  
Hen	
  Science	
  (2014).	
  

12C	
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M.F.	
   SRC	
  

Neutron-­‐Rich	
  nuclei:	
  
	
  	
  	
  Same	
  #	
  of	
  high-­‐momentum	
  protons	
  and	
  neutrons	
  

Duer	
  et	
  al.	
  (CLAS	
  CollaboraHon),	
  Nature	
  560,	
  617	
  (2018)	
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CorrelaHon	
  Probability:	
  	
  
Neutrons	
  saturate	
  Protons	
  grow	
  

Duer	
  et	
  al.	
  (CLAS	
  CollaboraHon),	
  Nature	
  560,	
  617	
  (2018)	
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R.	
  Cruz	
  Torres:	
  
•  New	
  formalism	
  to	
  

describe	
  SRC	
  in	
  nuclei.	
  
•  Bridge	
  experimental	
  data	
  

and	
  ab-­‐iniHo	
  calculaHons.	
  
•  ImplicaHons	
  for	
  double	
  

beta	
  decay	
  matrix	
  
elements.	
  

Weiss	
  and	
  Cruz	
  Torres	
  et	
  al.,	
  
Phys.	
  Leb.	
  B	
  780,	
  211	
  (2018).	
  
	
  

Cruz	
  Torres	
  et	
  al.,	
  Phys.	
  Leb.	
  
B	
  785,	
  304	
  (2018).	
  

Contact	
  Formalism	
  

Contact	
  agrees	
  with	
  VMC	
  
at	
  high-­‐momentum	
  

Nuclear  Contact  Formalism
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R.	
  Cruz	
  Torres:	
  
•  New	
  formalism	
  to	
  

describe	
  SRC	
  in	
  nuclei.	
  
•  Bridge	
  experimental	
  data	
  

and	
  ab-­‐iniHo	
  calculaHons.	
  
•  Implica7ons	
  for	
  double	
  

beta	
  decay	
  matrix	
  
elements.	
  

Weiss	
  and	
  Cruz	
  Torres	
  et	
  al.,	
  
Phys.	
  Leb.	
  B	
  780,	
  211	
  (2018).	
  
	
  

Cruz	
  Torres	
  et	
  al.,	
  Phys.	
  Leb.	
  
B	
  785,	
  304	
  (2018).	
  

New	
  correlaHon	
  funcHons	
  
for	
  double	
  beta	
  decay	
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V.P.	
  Ladygin	
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Tensor	
  Asymmetries	
  

Vector	
  Asymmetries	
  

R.	
  Milner:	
  	
  New	
  BATES	
  data	
  with	
  sensiHvity	
  to	
  
the	
  deuteron	
  D-­‐wave	
  and	
  tensor	
  component	
  of	
  

FSI	
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JLab  Tensor  Polarized  Deuteron  Breakup


E.	
  Long	
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JLab  Tensor  Polarized  Deuteron  Breakup


E.	
  Long	
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JLab  Tensor  Polarized  Deuteron  Breakup
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PRL	
  (2011);	
  PRC	
  85	
  047301	
  (2012);	
  RMP	
  89,	
  04500	
  (2017)	
  	
  

EMC	
  –	
  SRC	
  Correla7on	
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I.	
  Mardor:	
  
•  DeviaHon	
  of	
  polarizaHon	
  

transfer	
  raHo	
  from	
  unity	
  
as	
  a	
  funcHon	
  of	
  virtuality	
  

•  Universal	
  A	
  dependence	
  

MAMI:  Bound  Nucleon  Structure  
from  Polariza4on  Transfer
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C.	
  Ayerbe	
  Gayoso:	
  
•  Using	
  DIS	
  

d(e,e’precoil)X	
  to	
  
study	
  the	
  
structure	
  of	
  the	
  
‘almost	
  free’	
  
neutron.	
  

JLab:  Free  Neutron  Structure  from  
Deuteron  Tagged  DIS
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Strange  Axial  FF  from  Neutrino  ScaMering

	
  

	
  	
  	
  	
  	
  	
  K.	
  Woodruff:	
  
•  RaHo	
  of	
  Charge-­‐Current	
  to	
  

Neutral-­‐Current	
  neutrino	
  
scabering	
  sensiHve	
  to	
  
strange	
  axial	
  FF	
  

•  MicroBooNE	
  detector	
  ideal	
  
for	
  such	
  measurements	
  
down	
  to	
  low	
  Q2	
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