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MCGPJMCGPJ
MITP HVP Topical Workshop, Mainz, 06.06.24

Based on paper from 1997, since that:
Angle distribution of jets only for е+е-  е+е-→
GVMD & dispersive for the box diagram for π+π-

Limitations
Additive matching between NLO &  Collinear 
structures (exact NLO in some phase space)
No resummation of ISR&FSR  interference

No further development is expected

https://indico.mitp.uni-mainz.de/event/352/contributions/4937/attachments/3541/4575/Ignatov.pdf
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Asymmetry in CMD3 π+π- dataAsymmetry in CMD3 π+π- data

GVMD & dispersive disagree at ~0.3%  --  GVMD & CMD-3 π+π- agree very well

Dispersive calculation in arXiv:2207.03495 was updated thanks to BabaYaga & Yannick 
v1 (07.07.2022)  v4 (20.09.2024) →

Dispersive & data inconsistency, 
                                       either :

1) systematic in data
2) something caught by GVMD but not by dispersive 
3) better treatment of off-shell pion in box loop will change picture

dispersive

v1
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Vacuum polarization

There is no any ambiguities,
the one-particle irreducible blob or the full photon propagator 

is the fully defined physical tensor object
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Vacuum polarization  Vacuum polarization  

P s ,П s= s

4π2 [PV∫
4m

2

∞  eeeverything
bare ,dressed s 'ds '

s−s '
−i eeeverything

bare , dressed s]
 Using “bare” cross sections “dressed” cross sections

“Polarization operator”
one particle irreducible blob 

“Self-energy function of photon”
Full photon propagator 

1
1−P s

=1PP2...= 1П s

✗ “dress” leptonic part and pQCD
✗ “dress” some of experimental data  

✗ “undress” experimental cross sections  
✗ “nontrivial” task to correct physical 

parameters of resonances

P s=Pleptons sPhadrons s

This require to use either

results in

Iterations are necessary in all cases

VP can be calculated from dispersion relation, based on analyticity and unitarity
Slide from 4th RMCL, Beijing, 2008 
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VP at J/PsiVP at J/Psi
P(s) (bare)

П(s) (dress)
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VPVP

Whatever prescription of the VP will be chosen, the final objects, like 

Should represent the physically observable resonance cross sections.

NSK VP via resummed form 1/(1-P(s)) provides this, others VP compilations do not 
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VP usageVP usage
It seems, the most accurate approach is to use ressumed version of VP whenever possible

Probably right now, the common approximation of VP usage in the more complicated cases is
much similar like FxsQED for π+π-: 

Simplifications via order by order calculations, like
σ ~ |M|2 x|1+П(s)|2 ~ |M|2 x (1+2*Re П(s))
doesn’t work on narrow resonances

~ Mno VP x  (1 + Пresum(s) )= X 

x (1+P(s)+P2(s)+...)= 1
1−P(s)

=1+Πresummed (s)

Way to improve 
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