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Intr oduction

Whatis “radiative return” in �
�
� � experiment?

Why it is interestingor/andimportant?
KKMC eventgeneratorwasvery instrumentalfor
predictiong �

�
� � � � � ��
�

� ��, includingradiative
returnatLEP.
CanKKMC alsohelpat low energy colliders?
Below aresometestwhichadressthis question.
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Intr oduction

Start with comparison of whatever the best we have at hand for

evaluation of the initial state radiation (ISR) effect in the

process � � � � �� �� �

Concentrate on distribution

Use three completely independend calculation: two MC’s

KKMC and PHOKHARA and one semianalytical tool KKsem

All three calculations feature complete second order ISR

For -pairs KKMC features in addition two types of

exponentiations, FSR and interference ISR FSR

Repeat whichever possible tests for the process
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�-pair mass spectrum from KKMCand KKsem
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(a) KKMC/KKsem, ISR only
EEX74/KKsem305

EEX73/KKsem305

EEX72/KKsem305

CEEX203/KKsem305

/s2v=1-Q

EEX=Exclusixe Exponentiation
CEEX=CoherentExclusixe Expn.

��� � � � �

from KKMC with
CEEXmat.el. (CEEX203)
agreeswith KKsemwithin
0.2%,(blacktriangles)

at low they divergeby
about0.3%,theorigin
unidenti�ed

KKMC with incomplete,
EEX-typematr. elem.
differsfrom KKsem by
about2-3%at low

main problemin EEX is ap-
proximate m.e. for double
realphotonemission
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�-pair mass spectrum from KKMCand KKsem
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(b)   ISR*FSR, mu pair
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Now FSR in KKMC

(CEEX m.el.) and

KKsem is switched on

The interference

ISR FSR is present in

KKMC and absent in

KKsem

KKsem more

incomplete for FSR

than for ISR

Reasonable agreement

is seen...
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PHOKHARAincluded in the game (ISR), �-pairs again
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PHOKHARA agreesto within 0.3%with KKMC andKKsem.
Discrepancy athigh

� �
re�ects lackof exponentiationin PHOKHARA
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Discrepancy athigh

� �

re�ects lackof exponentiationin PHOKHARA
This is clearlydemonstratedin right plot whereweswitchOFFexponentiationin
KKsem (blackcurve) andgetagreementof with PHOKHARA.
Discrepancy � � �

at low

� �

is moreinteresting.

Comparisons of KKMC and PHOKHARA for radiative returnat low energies – p. 7/10



�-pair mass distribution, no cuts
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(b) KKMC/PHOKHARA

EEX3/PHOKHARA1

EEX3/PHOKHARA2

NO CUTS
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In caseof �-pairsKKMC is restrictedto inferior EEX matr. elm.
Discrepancy �1%re�ects incompletesecondorderm.elm.in KKMC
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Discrepancy �1%re�ects incompletesecondorderm.elm.in KKMC
Thisclearlyshows thatfor higherprecisionapplicationsISR in KKMC mustbe
upgradedto CEEXlevel with completesecondorder.

Comparisons of KKMC and PHOKHARA for radiative returnat low energies – p. 8/10



�-pair mass distribution, with cuts
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In caseof �-pairsKKMC is restrictedto inferior EEX matr. elm.
Evenbiggerdiscrepancy �2%re�ects incompletesecondorderm.elm.in KKMC
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Discrepancy �3%re�ects incompletesecondorderm.elm.in KKMC
It is mainlydueto approximatetreatmentof doublerealemissionin EEX.
ISR in KKMC mustbeupgradedto CEEX level with completesecondorder.
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Summary

Wefoundverygoodagreementof KKMCand
PHOKHARAto within 0.2%for �-pair ®nal statesfor
pureISR

Discrepancy of order1-2%betweenKKMCand
PHOKHARAor evenlargerat low mass,wasfound
for -pair®nal state.
This is dueto useof theinferior EEX matrix
elementin KKMCinsteadof CEEX.
NB. Weknow how to upgradeISR in KKMCto
CEEX level for any hadronic®nal state,but no
de®niteplans...
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