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Hadronic contribution

a,’ =116592 059 £ 22)x10~*

a P - a M =(250 + 48)-10'" (50)

hadronic vacuum polarization hadronic light-by-light scattering
(HVP) (HLbL)
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Hadronic Light by Light
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Light by Light scattering tensor
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138 Lorentz structures and 43 independent independent scalar
functions

Can one measure y )y ™) — hadrons?






2 ~ iz 2
Q“ =~ 4E,E'sin (2)

= iR R,.,, = £,(A,) £ (A)R"
919,




10%k
— |
_‘,2105 Belle
3 |
=,
=z 1

§ =

1072 - :

0 1 2 3
W [GeV]

dF
NeeX = Lfmo-'y‘y—)}((w) dw

T 5 I
............ ee—>eeun |
100 H
EY
C\s
f'. ................. ee — ee had
8 | R "
E 0k "
B E .
o oy
L 1
| = ~
.:. (a) 3
i | L
0 (O 20 30
Ys (GeV)

-Phys.Rept. 146 (1987) 1-134



Two photon hadroproduction - experimental considerations

Dominated by Q% = 0, 6 = 0)
Tagging modes

C=-1 background for nt*n~
W < 0.5+/s
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Two photon physics: zero tagging
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Data driven dispersive HLbL
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Data sources for dispersive HLbL




Electromagnetic Form factors (FFs)

Elastic FFs

Transition FFs...
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Transition form factors (TFFs)
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Radiative widths of n,mO

n: 5x10~ 1% s;: r=1.3 keV

70 8x10~ " s:er=25nm

n — vy
0 5 vy

Two exp. techniques:

YA — n,n°A

PrimEx(I1) Science 368,506 (2020)

['(n'—>yy) =7.802 (117)eV
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a*M?
i = 1750(16) eV

eTe” — e'en
KLOE JHEP 01 (2013) 119

['(n—yy) =520(20)(13) eV

(7% = yy) = 7.11 & 0.44gtat £ 021555 €V
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L(n — vy) = 3.4 + 1.0stat £+ 0.4gyst keV.
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11° n Transition Form Factors
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n,n° single of f shell TFF
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Dalitz decays  >ngle Dalitz decays
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Studies of n and )’ decays at e* e~ colliders

¢ hadrons
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Hadro-production
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Cut based selection: 72 000 signal events
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Decay products

Splenoid : Tracking De
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Electron conversion
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dN/dM [events per 20 MeV/c?]
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Double of f shell TFF
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V - Py*and e*e” — PV processes
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Entries / 5 MeV
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TFF from radiative processes (ex n — n*ny)
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TABLE III.
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Predictions and fit results for the F parametrizations. The predictions are from Danilkin er al. [4],

Niecknig et al. [5], and Terschliisen et al. [19]. Theoretical predictions without incorporating crossed-channel
effects are indicated by w/o and those with crossed-channel effects by w.

Theoretical predictions Experiment
Ref. [4] Ref. [5]
Para. x10° w/o W w/o W Ref. [19] BESIII
Fit | a 136 94 (137,148) (84,96) 202 132.1 £6.7 £4.6
Fit II a 125 84 (125,135) (74,84) 190 1202 £7.1 £3.8
p 30 28 (29,33) (24,28) 54 295 +£8.0+53
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Hadronic Light by Light
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