
JPAC Update 
• JPAC Review  

• Update on current projects 

• New Collaborations 

• LHCb, BESIII, 
PARTONS project… 

• Planned activities: 

•  2017 Gribov Lectures 
Summer School, FDHS 
2017,… 
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• > 40 Research Papers 

• >120 Invited Talks and Seminars 

• Several Reaction/Reference Web Pages (include 
summer school + database)    

• ~O(10) Ongoing Analyses  

• 1 Summer School on Reaction Theory (IU,2015),        
1 Workshop (Future Directions in Hadron 
Spectroscopy, (JLab, 2014) 

Products
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Particle Physics on the Cloud 
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5/19 P.Sznajder in Various Phases of QCD (2016) 



JPAC Review (May 3-4/2016) 
• Committee members:  

Abhay Deshpande, Curtis Meyer, Stephan Paul, 
Jonathan Rosner, Stephen Sharpe & Eric Swanson 

• Charge:  
“… solicit your opinion on the scope and quality of 
the work performed under the JPAC umbrella, its 
relevance and importance to the JLab physics 
program, as well as to the wider hadron community, 
and your advice on research directions for the 
future.”  

• Report:  
Very positive, recommend continuing funding/
support
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Future analyses for
hadron spectroscopy

target
“slow”

beam
“fast”

exchanged  
particle  
“Force”

• Complete development of 2-to-2 
reactions, establish factorization 
(and corrections to) of beam-
target fragmentation 

(CLAS12, GLueX, COMPASS)
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• 3 (and more) particle decays 
of heavy sources  

(BESIII, Babar, LHCb)
heavy 
source
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Omega nucleon non-flip                   dominates neutral pion photoproductionA⇡0

4 (!)
A⇡0

4 (!) has a zero dips in 
d�

dt
⌃and 

Omega and Rho nucleon non-flip cancel in eta photoproduction 
Rho nucleon flip dominate

A1(⇢)

finite no dip in 
d�

dt ⌃and small dip inA⌘
1(⇢)

J. Nys et al  (JPAC) 
in preparation

V.Mathieu et al PRD92  
arXiv:1505.02321

V.Mathieu et al  (JPAC) 
in preparation
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GlueX collaboration, in preparation 
M. Shepherd talk @DNP2016 Vancouver
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Pc(4450) in J/ψ photo production

Astrd Blin, et al. (JPAC), Phys.Rev. D94 (2016), 034002 
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Resonances vs Backgrounds

target
“slow”

beam
“fast”

exchanged  
particle  
“Force”
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heavy 
source

beam

“fast”

exchanged  
particle  
“Force”

Regge  
exchange

(Exotic) resonance 
production



COMPASS 
(2015)
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applied in analysis of 2-to-3 reactions! 
forward-backward asymmetry due to P wave !
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Magnitude of the P wave (exotic resonance) at low η π mass is 
related by FESR to Regge exchanges at high η π invariant mass 

12/19

V.Pauk, in preparation



IJM (s) = ⇢(s)|aJM (s, tavg)|2

Production⌘⇡

⌘⇡ ! ⌘⇡
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II
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Pole Extraction - K-matrix vs. CDD poles
• Need reliable 

parameterizations to extract 
resonance parameters 

• Models must satisfy unitarity 
conditions 

• In addition, resonance pole 
positions must be on 
unphysical sheets

Im t(s) = ⇢(s)|t(s)|2 t�1(s) = K�1(s)� s

⇡

Z 1

sth

ds0
⇢(s0)

s0(s0 � s)
=)

No obvious constraints 
on parameters

If                   , then NO 
poles on first sheet!
C1, C2 > 0
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15/19 M.Mikashenko, in preparation



16/19 A.Piloni, in preparation
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Other activities 

• In talks with PARTON’s project (Pawel Sznajder et 
al.)  

• Amplitude analysis for baryon (CLAS12) 
spectroscopy program (with Victor M. and Dan  C.)  

• Affiliated memberships : LHCb (approved) BESIII 
(in discussions)  

• Summer School on Reaction Theory (June, 2017)  
• FDHS Workshop (Sept., 2017 Mexico City)  
• Work days (2-3 planed for 2017)  
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JPAC working with COMPASS 
on modeling amplitudes for 
mass-independent fits

• Model emphasizes production 
process and unitarity 

• Use isobar assumption in two pions 
• Amplitude factorization

π− (π−π+)

P π−

s3π

t1

(⇡�⇡+) ! ⇢(770), f2(1270), . . .

A = A(N ! PN)A(⇡�P ! IS⇡
�)A(IS ! ⇡�⇡+)

• Production Model: Pi-exchange 
• Project amplitude to partial 

waves and use production model 
as input -> Fit parameters in 
rescattering amplitude

A =
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Ii(s) =

Z
d�3 |Fi(s)|2

• Compare intensity distributions of our 
amplitude to COMPASS 

• Currently performing full analysis on high 
event channels

• Model for partial wave amplitudes Fi(s)


