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The KLOE data sets

o KLOEO5: 60 points between 0.35 and 0.95 GeV?,
based on 141.4 pb™! of data taken in 20012
(small angle photon cuts, normalization to Bhabha and PHOKHARA radiator)

o KLOEO8: 60 points between 0.35 and 0.95 GeV?,
based on 240.0 pb~! data taken in 2002°
(small angle photon cuts, normalization to Bhabha and PHOKHARA radiator)

o KLOE10: 75 points between 0.1 and 0.85 GeV?,
based on 232.6 pb™! data taken in 2006 with /s = 1.00 GeV
(large angle photon cuts, normalization to Bhabha and PHOKHARA radiator)

o KLOE12: 60 points between 0.35 and 0.95 GeV?,
based on 240.0 pb~! data taken in 2002¢

(small angle photon cuts, normalization to uuy events)

Phys. Lett. B606
Phys. Lett. B670
Phys. Lett. B700 (2011) 102
Phys. Lett. B720 (2013) 336
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The KLOE data sets
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The KLOE data sets
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The KLOE data sets
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The KLOE data sets
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The covariance matrix

The (195 x 195) covariance matrix for the 60 + 75 + 60 data points:
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The covariance matrix

The (195 x 195) covariance matrix for the 60 + 75 + 60 data points:
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The covariance matrix

The (195 x 195) covariance matrix for the 60 + 75 + 60 data points:
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60 x 60 60 x 75 60 x 60
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The covariance matrix

The (195 x 195) covariance matrix for the 60 + 75 + 60 data points:
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The covariance matrix

The (195 x 195) covariance matrix for the 60 + 75 + 60 data points:

KLOEO08 KLOE0810 KLOE0812
60 x 60 60 x 75 60 x 60
KLOE1008 KLOE10 KLOE1012
75 x 60 75 x 75 75 x 60
KLOE1208 KLOE1210 KLOE12
60 x 60 60 x 75 60 x 60

S. E. Miiller KLOE ISR data comb.

5/16



The analysis flow
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The elements of the covariance matrices

@ Diagonal matrix blocks are composed from the statistical covariance
matrices of the individual measurements and the fully
bin-per-bin-correlated systematic contributions

@ Syst. correlations between KLOEO8 and KLOE10 analyses because
both analyses share identical radiative corrections (Luminosity,

radiator function and vacuum polarization correction)

@ Stat. and syst. correlations between KLOEO8 and KLOE12 analyses
due to KLOEO8 wmry-events enter KLOE12 analysis

@ No stat. or syst. correlations are present between KLOE10 and
KLOE12 analyses
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The PPG2014 covariance matrices

KLOE ppg 2014 web page

Combination of KLOE12, KLOE10, KLOEO8 measurements, see for details S. Mueller, contribution to Mini-Proceedings, 15th
meeting of the Working Group on Rad. Corrections and MC Generators for Low Energies, http://arxiv.org/abs/1406.4639

9 Data files of the bare cross section $\sigma(e”+e”- \to \pi~+\pi~-)$ (which includes FSR and excludes VP) are organized in a 195 dim Vector as follows:
+ _KLOEOS (1:60)

KLOE10 (61:135,
« KLOE12 (136:195)

Please note that KLOE08 and KLOE10 has been obtained the Vacuum 2003 routine (VP03). If you want to apply your Vacuum Polarization
correction (For example Fred's new one VP12) you should mumply vector cnmpanenu a: 135) for vmz/vpos

© Statistical errors (195x195 matrix):

« [spp_covstat dat]. Covari

« [ispp_covstat dat]. Inverse

matrix for $\sigma(e”+e”- \to \pi~ +\pi*-)$. [README]
matrix for $\sigma(e”+e”- |to \pi~+\pi*-)$. [README]

© Systematic errors (195x195 matrix):

« [spp_covsyst. dat]. C

« lispp_covsyst. dat]. Inverse

matrix for $\sigma(e”+e”- \to \pi*~ +\pi~-)$. [README]

matrix for $\sigma(e”+e”- \to \pi”~+\pi~-)$. [README]

27 Feb 2015 G.V.

E ISR data comb. 8 /16
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27 Feb 2015 G.V.

F. Ignatov (25.5.2016):

@ Syst. covariance matrix has negative eigenvalues
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The PPG2017 covariance matrices (Preliminary!)

During the (re-) evaluation of the covariance matrices, the following updates
have been applied to the KLOE data sets:

@ The analyses have been updated with respect to the precision of input
parameters and fundamental constants

@ The data are not rounded to prevent precision loss due to rounding
cut-off

o KLOEO8 and KLOE10 data have been corrected for vacuum
polarization using an updated routine (real and imaginary part)

- this results in a reduction of the corresponding a;;"-value by
0.6 - 0.7 x 10710

@ An improved error analysis for the KLOE12 data resulted in a slight
decrease of the systematic uncertainty

S. E. Miiller KLOE ISR data comb. 9 /16



The PPG2017 covariance matrices (Preliminary!)

After the updates on the cross section data, the following values for a”" are

_ 3
obtained:

KLOEO08: Aa7™[0.35 — 0.95GeV?] = (386.6 + 3.3) x 10~
was: Aa"[0.35 — 0.95GeV?] = (387.2 4+ 3.4) x 107 *°

KLOE10: Aa7™[0.10 — 0.85GeV?] = (477.8 £7.0) x 10~ ™
was: Aaj,"[0.10 — 0.85 GeV?] = (478.5 £ 7.0) x 10~

KLOE12: Aa7"[0.35 — 0.95 GeV?] = (385.1 +2.6) x 10~
was: Aaj;"[0.35 — 0.95GeV?] = (385.1 £ 2.9) x 10~ *°

S. E. Miiller KLOE ISR data comb. 10 / 16



The PPG2017 covariance matrices (Preliminary!)
Statistical covariance and correlation matrix:

Statistical covariance matrix Statistical correlation matrix

\

-

o 20 40 60 80 100 120 140 160 180
bins i
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The PPG2017 covariance matrices (Preliminary!)
Statistical covariance and correlation matrix:
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The PPG2017 covariance matrices (Preliminary!)
Statistical covariance and correlation matrix:

Statistical covariance matrix Statistical correlation matrix
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Preliminary combination of KLOE data sets

Using the obtained covariance matrices, the KLOE data are combined using
an bias-free iterative linear x2 minimisation (Talk by A. Keshavarzi)
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Preliminary combination of KLOE data sets

Estimates of Aaz7r in the range 0.35 < s’ < 0.85 GeV? for the different
KLOE analyses and the prel. combination:

B KLOE combination: 377.3 + 2.1 ——=—

KLOEO08: 378.9 + 3.2 ——x—

KLOE10:376.0 + 3.4 —o—

KLOE12:377.4+2.6 +—+—1

1 1 1 1 1 1
372 374 376 378 380 382 384 386 388 390
a," ™ (0.35<5'<0.85GeV?) x 107'°
13/ 16




Preliminary combination of KLOE data sets

Comparison with data from other experiments:

Comp. with BaBar Comp. with BESIII

1400 - - 1400

ooooooooooooooo

02+
4 1200 20p4 —— 1 1200

%) [nb]
)
') [nb]

- -y
5

S. E. Miiller KLOE ISR data comb. 14 / 16



Preliminary combination of KLOE data sets

Estimates of AaZTr in the range 0.6 < Vs’ < 0.9 GeV for different

experiments:

T T T T T
. KLOE combination: 366.7 + 2.0 +——+—i
—_— BESIII (15): 3682 £ 42 &
———I BaBar (09): 376.7 +2.7 %1
SND (04): 371.7£ 51—+
= CMD-2 fit (03,06,06): 372.4 + 3.5 ——=—1

L L L L L
360 365 370 375 380 385 390

"™ (0.6<V5'<0.9GeV)x 1070

i
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Summary and Conclusion

@ We have re-evaluated the 195 x 195 statistic and systematic
covariance matrices for the three KLOE ISR analyses KLOEOS,
KLOE10 and KLOE12

@ Using these covariance matrices, a preliminary combined estimate in
the range between 0.1 and 0.95 GeV? has been constructed

@ Results are currently evaluated by the KLOE-2 collaboration, after
final blessing will be put on the KLOE ppg-webpage:
http://www.lnf.infn.it/kloe/ppg/

@ This work has been started and greatly profited from discussions
within the framework of the Radio MonteCarLOW group
https://www.lnf.infn.it/wg/sighad/
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Zoom around the p — w region:
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