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Google sheet available in Aida’s presentation: https://indico.mitp.uni-mainz.de/event/
86/contribution/64/material/slides/0.pdf 
 



The paper  "Quest for 
precision in hadronic cross 
sections at low energy: 
Monte Carlo tools vs. 
experimental data" has 
been published on the Eur. 
Phys. J. C. Volume 66, 
Issue 3 (2010), Page 585 

Remember to quote the 
paper 

Thanks again to all 
authors!!! 

Usual propaganda: 



Many interesting meetings for our 
community 

•  Padova (Italy), Sept 4-5 2017: Muon-electron scattering: Theory 
kickoff meeting  

•  Japan, Jan/Feb 2018: HVP Workshop of the g-2: Theory 
Initiative 

•  Mainz, Feb 19-22 2018: MITP Topical workshop: “The 
Evaluation of the Leading Hadronic Contribution to the muon 
anomalous magnetic moment”, organised by C. M. C. Calame, 
M. Passera, L. Trentadue, G. Venanzoni 

 
•  Mainz Jun 18-22 2018: 2° Workshop of the g-2 Theory Initiative 

•  Others? 



A lot of work on dispersive approach for 
HLO 

•  Combination of e+e- data (ISR,  SCAN, etc…) 
•  Lattice 
•  Comparison of MC generators 

If you are interested please contact massimo.passera@pd.infn.it 









A recent proposal mu-eàmu-e   



Any help would be welcome 



A lot of work on HLO & HLbL 

•  Combination of e+e- data (ISR,  SCAN, etc...) 
•  Comparison of MC generators 
•  Lattice 
•  Dipersive approach, new or ibrid methods 



Combination of different measurements 
can be troublesome 

KLOE08 KLOE10 KLOE12 



Construction of the KLOE covariance matrix 

* 

.   
More details in Alex’s presentation 

A KLOE2 paper (+Alex, Stefan, Thomas) in preparation 



Comparison of generators 

•  ISR NNLO (PHOKHARA) 0.5% à 0.1-0.2% 
•  EKHARA e+e- à 1-2PS e+e- accuracy? (few%) 
•  BABAYAGA@NLO (0.1%) 
•  MCGPJ (0.3%) 
•  Others? 

F. Ignatov: “for precision of ≤0.1% necessary to 
have exact e+e- àe+e-(γγ) NNLO generator” 

See talks of S. Eidelman, F. Ignatov, F. 
Jegerlehner, Y. Wang, S. Traczs, D. Zhuridov 



Lattice: huge improvements in the last 
years 

•  HLO at % level (maybe below?) 
•  HLbL at 20% level [C. Lehner] 
•  Competitive with dispersive approach? 

For more details see the talks at PHIPSI17 or the 1st 

Workshop of the g-2 Theory Initiative: 
  
 

https://indico.fnal.gov/conferenceDisplay.py?confId=13795 
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Lattice: huge improvements in the last 
years 

4.8% 3.3% 

HLO C. Lehner 



Dispersive approach: reduced errors 
[G. Colangelo] 

F. Jegerlehner 
(also Pauk& Vanderhaegen) 



Any idea? 

H2020... 



•  Dinner this evening: 
–  It will consist of a BBQ menu in a beautiful location along the 

Rhine river in the evening: http://www.bootshausmainz.de/ 
–  Cost included in the fee (not drinks) 

 
 
 
 
 
 
 
 
•  Data and place for next  meeting? 

 
Have a nice meeting!!!! 



spare 



1.  QED	NLO	corrections.	Easy.			
	
2.  Resummation	of	dominant	corrections	up	to	all	orders,	matched	with	

NLO	corrections.	Non-trivial	issue:	mass	effects	in	this	case	are	
important		

3.  NNLO	corrections:	some	classes	of	NNLO	re-usable	from	existing	
Bhabha	calculations,	some	new	due	to	different	mass	scales	(mµ	and	
me).	In	any	case,	NNLO	must	be	matched	with	1.	and	2.	[references:	Eur.	
Phys.	J.	C	66	(2010)	585	and	references	therein]	

4.  Development	of	dedicated	MC	tools	including	all	the	above	ingredients	

5.  Detailed	study	of	all	the	mentioned	corrections,	comparison	among	
independent	calculations,	estimate	of	further-missing	higher-order	
corrections	

	
6.  Theory	workshop	this	year	in	Padova	(5-5	September	2017),	and	one	

next	year	in	Mainz	(19-24	February	2018).	You	are	all	invited!	

(C.M. C. Calame) 



HLbL contribution can be a limiting factor for 
the calculation of aµ 

•  As today δaµ
LbL =[2.5-4]10-10 

•  δaµ
BNL =610-10→1.5 10-10 

•  How to improve? γγ  physics can help? 
•  γγ  physics is/will be done at (Super)Bfactory, 

KLOE-2 and BESIII with dedicated detectors, in a 
region where data are scarse 

•  Also e+e- → PSγ
•  A systematic study which uses data is proposed in 

arXiv:1402.7081 (G. Colangelo et al.) 



Structure of the WG 
•  Luminosity (G. Montagna, F. Nguyen) 
•  R scan (A. Arbuzov, G. Fedotovich) 
•  ISR (H. Czyz, G. Venanzoni) 
•  Tau (Z. Was, D. Epifanov) 
•  Hadronic VP, g-2 and Δaem (T. Teubner, S. 

Eidelman) 
•  gamma-gamma physics(S. Ivashin, D. 

Moricciani) 
•  FSR models (S. Gorini, A. Denig) 



Dafne-2(?)

~1% ~3-5% δσHAD ~7-15% ~6% 

Ultimate goal of σHAD: 1% up to J/ψ (Ψ(4s)?) 

  

BES3 

Which is the situation on MC above 1 GeV? 
(see S. Eidelman presentation) 



Contribution of different energy regions to the dispersion 
integral and the error to aµ

had 

~40%
~75%
(mostly 2π)

~55%

contributions error2 

Very important also 
the region 1-2 GeV 



aµ
exp - aµ

theo,SM = (27.7± 8.4)10-10      (3.3σ) 

8.4 = ~5HLO⊕~3LbL⊕6BNL 

1.6 
NEW G-2 3  4 3 

δaµ
HLO=5.29=3.0(√s<1GeV) ⊕3.9(1< √s<2GeV) 

δaµ
HLO →3=2.5 (√s<1GeV) ⊕ 1.5 (√s<1GeV)  

This means: 
 δσHAD ~ 0.4% √s<1GeV (instead of 0.7% as now)) 
 δσHAD ~ 2% 1<√s<2GeV (instead of 6% as now)) 
 

7-8σ (if 27.7 will remain the same)) 

A rough estimate for g-2 

FJ08 

[Eidelman, TAU08] 

Precise measurement of σHAD at low energies very 
important also  for αem !!! 


