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Jefferson Lab Experiment E12-14-012 

!  Collabora)on	of	31	physicists,	from	8	
ins)tu)ons,	based	in	USA,	Europe	
and	Japan	

	
!  C.	Mariani	-	Contact	Person	and	

	 	 	 	Spokesman	

!  Approved	in	July	2014	
	Scien)fic	Grade	A-	
	Request	coming	from	the	HEP	

!  Experimental	Readiness	Review	in	
July	2016	

!  Data	taking	started	in	Feb.	2017	

!  Data	taking	completed	Mar.	2017	
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The (e, e’p) Reaction 
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(e, e’p) at moderate missing energy 
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Determining the Spectral Function from DATA 
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Why do we need Spectral Function ? 

!  Being an intrinsic properties of the target ground state, the spectral 
function is relevant to the description of nuclear interactions in ALL 
channels 

!    

!  Ep
 and pp are distributed according to the proton spectral function 

measured in (e, e’p): 

! Ar(e,e’p) provides the energy and momentum distribution of 
neutrons in the Ar target nucleus -- ν-nucleus interactions in Ar 

!  Ti(e,e’p) provides the energy and momentum distribution of 
protons in the Ar target nucleus -- ν-nucleus interactions in Ar 
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Neutron and proton spectral function - Ar&Ti 
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! Using the correspondence 
of the level structure 
between Ar and Ti, the 
neutron spectral function 
of Ar can be obtained 
from the proton spectral 
function of Ti  
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Kinematic setups 
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Kinematic setups 
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First comparison data vs MC 
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Target setups 

Dummy	target:	same	as	the	entry	and	exit	window	as	the	gas	target	

Op)cal	target:	a	series	of	foils	of	carbon	(9)	to	check	the	alignment	of	target	and		
spectrometers	(op)cs)	
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Target	Reconstructed	posi)on	(m)	
Target	Reconstructed	posi)on	(m)	
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Conclusions 

!  E12-14-012 took data successfully in 2017, just 3 years after the 
experiment was proposed 

 
!  Physics reach was extended: 

!  include the data taking on Ti  
!  inclusive scanning in momentum to measure inclusive cross 

sections on Ar, Ti and C (for comparison with old data) 

!  Experiment will produce 2-3 PhD thesis and a very good 
opportunity for students and PD to see an experiment on its all, 
from proposal, to data taking, analysis and publications 

!  First publication and data release expected for Fall 2017  
!  inclusive cross section measurements on Ar and Ti 

!  Spectral Functions for Ar proton and neutron will be released in 
late 2018 

!  Special thanks to Jefferson Lab for the opportunity 


