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DAΦNE: A φ factory

e+e− collider with
√
s = mφ ' 1.02 GeV

Peak luminosity Lpeak = 1.4 · 1032cm−2 s−1

Total KLOE int. luminosity:∫
Ldt ∼ 2.1 fb−1 (2001 - 05)

2006:

I Energy scan with 4 points around mφ

I 250 pb−1 at
√
s = 1 GeV
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KLOE:

Driftchamber:

σrφ = 150µm , σz = 2mm
σp/p = 0.4%

Excellent momentum
resolution

KLOE Detector
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KLOE:

Electromagnetic Calorimeter

σt = 54ps/
√

E (GeV )⊕ 100ps,
σE/E = 5.7%/

√
E (GeV ),

Excellent time resolution

KLOE Detector
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The KLOE data sets

KLOE05: 60 points between 0.35 and 0.95 GeV2,
based on 141.4 pb−1 of data taken in 2001a

(small angle photon cuts, normalization to Bhabha and PHOKHARA radiator)

KLOE08: 60 points between 0.35 and 0.95 GeV2,
based on 240.0 pb−1 data taken in 2002b

(small angle photon cuts, normalization to Bhabha and PHOKHARA radiator)

KLOE10: 75 points between 0.1 and 0.85 GeV2,
based on 232.6 pb−1 data taken in 2006c with

√
s = 1.00 GeV

(large angle photon cuts, normalization to Bhabha and PHOKHARA radiator)

KLOE12: 60 points between 0.35 and 0.95 GeV2,
based on 240.0 pb−1 data taken in 2002d

(small angle photon cuts, normalization to µµγ events)

a
Phys. Lett. B606 (2005) 12

b
Phys. Lett. B670 (2009) 285

c
Phys. Lett. B700 (2011) 102

d
Phys. Lett. B720 (2013) 336
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a
Phys. Lett. B606 (2005) 12

b
Phys. Lett. B670 (2009) 285

c
Phys. Lett. B700 (2011) 102

d
Phys. Lett. B720 (2013) 336

Superseded by KLOE08!
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The KLOE data sets
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The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The covariance matrix

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

S. E. Müller KLOE ISR data comb. 5 / 16



The analysis flow
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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 KLOE08 and KLOE10 analyses because
both analyses share identical radiative corrections (Luminosity,
radiator function and vacuum polarization correction)

Stat. and syst. correlations between KLOE08 and KLOE12 analyses
due to KLOE08 ππγ-events enter KLOE12 analysis

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

F. Ignatov (25.5.2016):

Syst. covariance matrix has negative eigenvalues
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The PPG2014 covariance matrices

F. Ignatov (25.5.2016):

Syst. covariance matrix has negative eigenvalues

Don’t use!
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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

KLOE08 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 aππµ -value by

0.6− 0.7× 10−10

An improved error analysis for the KLOE12 data resulted in a slight
decrease of the systematic uncertainty
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The PPG2017 covariance matrices (Preliminary!)

After the updates on the cross section data, the following values for aππµ are
obtained:

KLOE08: ∆aππµ [0.35− 0.95 GeV2] = (386.6± 3.3)× 10−10

was: ∆aππ
µ [0.35− 0.95 GeV2] = (387.2± 3.4)× 10−10

KLOE10: ∆aππµ [0.10− 0.85 GeV2] = (477.8± 7.0)× 10−10

was: ∆aππ
µ [0.10− 0.85 GeV2] = (478.5± 7.0)× 10−10

KLOE12: ∆aππµ [0.35− 0.95 GeV2] = (385.1± 2.6)× 10−10

was: ∆aππ
µ [0.35− 0.95 GeV2] = (385.1± 2.9)× 10−10

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



The PPG2017 covariance matrices (Preliminary!)
Statistical covariance and 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 χ2 minimisation (Talk by A. Keshavarzi)
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Preliminary combination of KLOE data sets

Estimates of ∆aππµ in the range 0.35 ≤ s ′ ≤ 0.85 GeV2 for the different
KLOE analyses and the prel. combination:

 372  374  376  378  380  382  384  386  388  390

aµ

π
+
π

−

 (0.35 ≤ s’ ≤ 0.85 GeV
2
) x 10

−10

KLOE combination: 377.3 ± 2.1

KLOE08: 378.9 ± 3.2

KLOE10: 376.0 ± 3.4

KLOE12: 377.4 ± 2.6

S. E. Müller KLOE ISR data comb. 13 / 16



Preliminary combination of KLOE data sets

Comparison with data from other experiments:
Comp. with BaBar Comp. with BESIII
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Preliminary combination of KLOE data sets

Estimates of ∆aππµ in the range 0.6 ≤
√
s ′ ≤ 0.9 GeV for different

experiments:

 360  365  370  375  380  385  390

aµ
π+π−

 (0.6 ≤ √s’ ≤ 0.9 GeV) x 10
−10

KLOE combination: 366.7 ± 2.0

BESIII (15): 368.2 ± 4.2

BaBar (09): 376.7 ± 2.7

SND (04): 371.7 ± 5.1

CMD−2 fit (03,06,06): 372.4 ± 3.5
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Summary and Conclusion

We have re-evaluated the 195× 195 statistic and systematic
covariance matrices for the three KLOE ISR analyses KLOE08,
KLOE10 and KLOE12

Using these covariance matrices, a preliminary combined estimate in
the range between 0.1 and 0.95 GeV2 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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SPARE SLIDES
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Zoom around the ρ− ω region:
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