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do(ete™ — hadrons+vs) = H(Q?,0,)do(eTe™ — hadrons)(Q?)

- , @ measurement of R(s) over the wide
hadronic current )
range of energies, from threshold
hadrons up to \/E
@ large luminosity from factories
compensate a/7 from photon
radiation

radiative corrections

@ precise measurement involves
radiative corrections

@ Monte Carlo generators needed
(Phokhara)
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Ac(ISR + FSR)/Ac(ISR) — 1

@ ete™ — pp, nucleon FFs, FSR with Columb factor
@ FSR corrections are small except the Columb factor corrections
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Radiative corrections to pion pair production

Corrections to the reaction ete™ — 7Fn v
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Radiative corrections to pion pair production
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Radiative corrections to pion pair production

Virtual corrections )
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Radiative corrections to pion pair production

@ Diagrams describing virtual corrections contribute through
their interference with the Born amplitude.

o sQED
@ including form Factor

@ 2 independent codes

Szymon Tracz Radiative corrections to hadron
production in e” e~ annihilation



Radiative corrections to pion pair production

sQED - we do not expect large contributions J
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Radiative corrections to pion pair prod

FF -possible resonant enhancement for Q near to the mass of the p J
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X production through radiative corrections

Production of charmonium resonances with J™+

o Electromagnetic production only through higher order
electromagnetic process.

o Strongly suppressed by ordinary annihilation through one
photon to J~~
@ High luminosity colliders (eg. BESIII) are needed.
o Signal can be observed in reactions:
ete™ — x¢ — hadrons

ete™ = xe = /(= wtuT)
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X production through radiative corrections

Cross section for the process eTe™ — xc — vJ/¥(— puTu™) )

o Background (Fig.(c)) has to be taken into account
° /s=M,,
® wy has to be chosen in the proper kinematic region

@ possible contribution from a diagram from Fig.(b) is negligible
for our event selections:

9.58916 < Q2% < 9.59262
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X production through radiative corrections

Production of the x. in eTe™ annihilation is an example of the
process, which goes only through the radiative corrections.
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X production through radiative corrections
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X production through radiative corrections
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X production through radiative corrections
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Conclusions

Final remarks

@ Direct resonant production of x, , lead to measurable
resonant enhancement in cross section.

@ The prediction exhibits a sizeable model dependence.

@ Resonant signal both in the hadronic cross section and in the
~ypT p— channel could be seen at the BESIII

@ We keep working on radiative corrections to pions pair
production and expect the first results soon.
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Conclusions
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