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Major	Direc.ons	in	the	Studies	of	N*	Structure	with	CLAS	

The	 experimental	 program	 on	 the	 studies	 of	 N*	 spectrum/structure	 in	 exclusive	 meson	
photo-/electroproduc:on	with	CLAS		seeks	to	determine:	
		
	

•  	γvNN*		electrocouplings	at	photon	virtuali.es	up	to	5.0	GeV2		for	most	of	the	excited	
proton	states	through	analyzing	major	meson	electroproduc.on	channels		

	
A	unique	source	of	informa:on	on	different	manifesta:ons	of	the	non-perturba:ve	strong	
interac:on	in	genera:ng	different	excited	nucleon	states	as	rela:vis:c	bound	systems	of	
quarks	and	gluons.	
	
Studies	of	N*-states	of	dis:nc:vely	different	structure	are	cri:cal	for	a	credible	
access	to	the	basic	ingredients	of	non-perturba:ve	strong	interac:on,	such	as	
dressed	quark	mass	func:on	and	dressed	quark-gluon	vertex.	
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Differences	in	the	quark	distribu.ons	in	Nucleon	
and	its	chiral	partner	N(1535)1/2-	elucidate	the	
Dynamical	Chiral	Symmetry	Breaking		

																																							x1,x2,x3	–	momentum	frac.on	of	the	valence	quarks	
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Access	to	the	Dressed	Quark	Mass	Func:on	from	the	Data	on	the	Transi:on	
N→N*	Form	Factors	

D(1232)3/2+	
	Jones-Scadron	conven:on	

	J.	Segovia	et	al.,	Few	Body	Syst.	55,1185		(2014).	

N(1440)1/2+	
	Dirac	F1*	and	Pauli	F2*		

N→N(1440)1/2+	transi:on	form	factors		
J.	Segovia	et	al.,	arXiv:	1504.04386[nucl-th]	accepted	by	PRL	

The	quark	core	contribu:ons	to	transi:on	form		factors	computed	in	a	common	DSEQCD	framework	star:ng	from	the	QCD	Lagrangian:		

Contact	qq	interac:on,		
frozen	cons:tuent	quark	mass.	

Realis:c	qq	interac:on,		
running	quark	mass.	

Realis:c	qq	interac:on,	running	quark	mass,	

the	same	but	mul:plied	by	the	common	factor	fit	to	the	data		on		
the		leading	A1/2	coupling	at	Q2>3.0	GeV2	(slide#18),	which	accounts	
for	the		product	of	the	quark	core	frac:ons	in	ground	and	
N(1440)1/2+	states			

Good	data	descrip:on	at		Q2>2.0	GeV2		achieved	with		the	same	dressed	quark	mass	func:on	for	the	ground	and		excited		
nucleon	states	of	dis:nc:vely	different	structure	provides	strong	evidence	for:	
•  the	relevance	of	dressed	quark	predicted	by	DSEQCD;	
•  promising	prospect		to	probe	dressed	quark	mass	func:on	from		the	results	on	nucleon	elas:c	and	transi:on	form	factors.		
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Evalua:on	of	Resonant	Amplitudes	
	

Regular	Breit-Wigner	(BW)	ansatz	as	the	start	point	:	
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																							amplitudes	are	computed	from		the	par:al	N*	decay	widths		
to	the	hadron final	states	of	definite		helicity lf			
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fdec	is	the	kinema:cal	factor,	which	depends	on	
resonance		spin,	mass	and	abs.	CM	3-momenta	values	of	the	
stable	final	hadron	

The	rela:onships	between	N*	electroproduc:on	amplitudes	Tem	and	gvNN*	electrocouplings	A1/2,	A3/2,	S1/2		
	
	
	
	
	
	
	
are	obtained	imposing	the	requirement:	fully	integrated	resonant	cross	sec:on	should	be	described	by	the	rela:vis:c	Breit-
Wigner	formula	in	a	case	of	single	contribu:ng	resonance.	
	
See	detasils		in:	M.Ripani	et	al.,	Nucl.	Phys.	A673,	220	(2000).	
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Off-diagonal	transi:ons	incorporated	into	the		full	
resonant	amplitudes	of	the	JM	model:	

N(1535)1/2-	↔	N(1650)1/2-	
N(1520)3/2-	↔	N(1700)3/2-	
3/2+(1720)	candidate	↔	N(1720)3/2+	
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	Inverse	of	the	JM	unitarized	N*	propagator:	

N*a	 N*a	

diagonal	

N*a	 N*b	

off-diagonal	

Unitarized	Breit-Wigner	Ansatz	for	Resonant	Amplitudes	

fSfT pMB

res
MBp αγαββγ =→Resonant	amplitude	:	
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See	details	in:	V.I.	Mokeev,	V.D.	Burkert		et	al.,	(CLAS	Collabora:on)	Phys.	Rev.	C86,	035203	(2012).	



Employing	the	Results	on	gvNN*	Electrocouplings	from	CLAS	
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•  Evalua.on	of	the	resonant	amplitudes	in	any	exclusive	meson	photo-/electro-	
produc.on	channel	off	protons.	
	
•  Extrac.on	of	the	resonance	parameters		from	resonant	amplitudes	at	the	pole	
posi.on	in	the	complex	energy	plain.	Help	from	JPAC	will	be	very	appreciated.	
	
•  Evalua.on	of	the	resonant	amplitude	contribu.on	to	inclusive	and	semi-	inclusive		
structure	func.ons	in	order	to	facilitate	the	studies	of	Bloom-Gilman	duality	and			
to	extend	the	studies	of		the	structure	func.on	behavior	at	x	Bjorken	close	to	unity		
from	the	future	data	on		inclusive	and	semi-	inclusive	processes	with	the	CLAS12.	
	
•  Evalua.on	of	the		resonant	contribu.ons	to	exclusive	photon-/meson	electro-	
produc.on	processes	(DVCS,	DVMP)	in	DIS	kinema.cs	region.	
	
•  Can	be	of	interest	for	the	development	of	parameteriza.on	of	the	transi.on	
N→N* GPDs.					
	


