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Whatis “radiative return”in experiment?
Why it Is interestingor/andimportant?

KKMC eventgeneratomwasvery instrumentafor

predictiong — , Includingradiatve
returnat LEP
CanKKMC alsohelpatlow enegy colliders?

Below aresometestwhich adresghis question.
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Intr oduction

m Start with comparison of whatever the best we have at hand for
evaluation of the initial state radiation (I1SR) effect in the
process
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Start with comparison of whatever the best we have at hand for
evaluation of the initial state radiation (I1SR) 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 featuresin addition two types of
exponentiations, FSR and interference ISR  FSR

Repeat whichever possible tests for the Process
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EEX=Exclusie Exponentiation
CEEX=CoherenExclusixe Expn.

from KKMC with

(2) KKMC/KKsem, ISR only CEEXmat.el. (CEEX203)
SEArERsemans agreesvith KKsemwithin
EEX73/KKsem305

EEX72/KKsem305 0.2%,(blacktriangles)

CEEX203/KKsem305
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v=1-Q /s
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EEX=Exclusie Exponentiation
CEEX=CoherenExclusixe Expn.

from KKMC with

(2) KKMC/KKsem, ISR only CEEXmat.el. (CEEX203)
SEAreEsemaos agreesvith KKsemwithin
EEX73/KKsem305

EEX72/KKsem305 0.2%,(blacktriangles)

CEEX203/KKsem305

atlow they divergeby
about0.3%,theorigin
unidenti ed

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

0.1 0.2 0.3 04 05 0.6 0.7 0.8 09 1
v=1-Q %/s
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Now FSR in KKMC
(CEEX m.€l.) and

(b) ISR*FSR, mu pair KKsemis switched on
o KKsem/KKMC.CEEX

1
0.99
0.98
0.97

0.96
0O 01 02 03 04 05 06 0.7 0.8 09 1

Q’ [GeV]
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(CEEX m.€l.) and
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0.99
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Now FSR in KKMC
(CEEX m.€l.) and

(b) ISR*FSR, mu pair KKsemis switched on
o KKsem/KKMC.CEEX

The interference
ISR FSRispresent in
KKMC and absent In

1

KKsem
0.99
KKsemmore
0.98 .
Incomplete for FSR
0.97 than for ISR
0.96
0 0.1 02 03 04 05 06 07 08 09 1 Reasonable agreement
Q° [GeV] :
IS Seen...
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(a) RATIOS ’ (b) RATIOS
A PHOKARA.O2/KKMC.CEEX2 A PHOKARA.O2/KKsem.O3exp
@® KKsem.O3exp/KKMC.CEEX2 ’ KKsem.O2/KKsem.O3exp

1

0.995
0.99
0.985

0.98
0.1 02 03 04 05 06 0.7 08 09 1 0O 01 02 03 04 05 06 0.7 08 09 1

Q* [GeV] Q% [GeV]
PHOKHARA agreego within 0.3%with KKMC andKKsem
Discrepang athigh  re ects lack of exponentiationn PHOKHARA
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(a) RATIOS
A PHOKARA.O2/KKMC.CEEX2

@® KKsem.O3exp/KKMC.CEEX2

(b) RATIOS
A PHOKARA.O2/KKsem.O3exp
KKsem.O2/KKsem.O3exp

'lvw'—

0.995
0.99
0.985

0.98
0.1 02 03 04 05 06 0.7 08 09 1 o

0.1 0.2 0.3 04 05 06 0.7 0.8 0.9 1
Q% [GeV]

Q* [GeV]

Discrepang athigh  re ectslack of exponentiationn PHOKHARA

Thisis clearlydemonstrateth right plot wherewe switch OFF exponentiationn
KKsem(blackcurvwe) andgetagreemendf with PHOKHARA.

Discrepang atlow ismoreinteresting.
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2p KKMC&PHOKHARA, NO CUTS NO CUTS

(b) KKMC/PHOKHARA
A EEX3/PHOKHARA1

® EEX3/PHOKHARAZ2

.95
(0] 0.1 0.2 0.3 04 05 06 0.7 0.8 0.9 1 0.1 0.2 0.3 04 05 06 0.7 0.8 0.9 1
Q% [GeV’] Q% [GeV?]

In caseof -pairsKkKMCis restrictedo inferior EEX matr elm.
Discrepang 1%re ectsincompletesecondorderm.elm.in KKMC
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2p KKMC&PHOKHARA, NO CUTS NO CUTS

(b) KKMC/PHOKHARA
A EEX3/PHOKHARA1
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Q% [GeV’] Q% [GeV?]

Discrepang 1%re ectsincompletesecondorderm.elm.in KKMC
This clearlyshowvs thatfor higherprecisionapplicationdSR in KKMC mustbe
upgradedo CEEX level with completesecondorder
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2p KKMC&PHOKHARA, WITH CUTS WITH CUTS

(d) KKMC/PHOKHARA
A EEX3/PHOKHARA1

® EEX3/PHOKHARAZ2

1 i o
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Q% [GeV’] Q% [GeV?]

In caseof -pairsKkKMCis restrictedo inferior EEX matr elm.
Evenbiggerdiscrepang 2%re ectsincompletesecondrderm.elm.in KKMC
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2p KKMC&PHOKHARA, WITH CUTS WITH CUTS

(d) KKMC/PHOKHARA
A EEX3/PHOKHARA1

® EEX3/PHOKHARAZ2
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0.97 '
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0.95 NN Ve,

(0] 0.1 0.2 0.3 04 05 06 0.7 0.8 0.9 1 (0] 0.1 0.2 0.3 04 05 06 0.7 0.8 0.9
Q% [GeV’] Q% [GeV?]

Discrepang 3%re ectsincompletesecondorderm.elm.in KKMC
It is mainly dueto approximatdreatmenof doublerealemissionn EEX.
ISR in KKMC mustbe upgradedo CEEX level with completesecondorder
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We foundvery goodagreemendf KKMCGand
PHOKHAR# within 0.2%for -pair®nal statedor
purelSR
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