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What was done and what we aim for
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The KLOE Experiment and DAD®NE @LNF

* KLOE-1 and KLOE-2 experiments located at the DADNE
eTe™ collider in Frascati, Italy — fixed c.m.s. energy of
my =~ 1020 MeV

* KLOE-1 data taking in 2002-2006, with 2.5 fb~! on peak +
250 pb’1 off-peak (\/E ~ 1000 MeV) in 2006

 Maximum luminosity of ~ 8.5 pb~!/day achieved in 2005

» Previous KLOE A™a, measurements only used 240 pb~!
from 2002 (~3.5M zzy events) and 250 pb~! from 2006

o There are still ~1.7 fb~! of 2004-2005 data (~25M zxy
events) to analyse for a new A™a, measurement
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The KLOE Driftt Chamber and Calorimeter

* Full stereo 3.3m x 2m (L x r) cylindrical drift chamber in 0.52T = %
solenoidal magnetic field filled with 90% He - 10% Isobutane Eay

* 50k+ wires (field:sense = 3:1) arranged in layers with varying
stereo angles from 60 mrad to 150 mrad

 Resolutions achieved: o,, ~ 200um, o, ~ 2mm, ¢,,, ~ 3mm,
o(pr)/pr ~ 0.4% — excellent momentum resolution

I J

* Sampling calorimeter (Barrel + Endcaps) comprised of Pb passive layers +

S.C. COILCryostat scintillating fibre sensing layers
BarolEMC_ | * Detects photons between 20 MeV - 500 MeV with 98% of 4mt acceptance
g| | [RIET CHAMBER?; g%\ | » Readout using 5k photomultipliers, which feed trigger, ADCs and TDCs (allow
X § ' § i measurement of coordinate along fiber)
E“f;;; * Resolutions achieved:
= L aean o o(E)/E ~ 5.7%/\/E[GeV]
245m o 6, = 54/y/E[GeV] @ 100 ps —> o, = 9/1/E[GeV] mm
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Previous KLOE A™qa, Analyses: KLOEOS

~
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KLOEOS

Measure 60 points of s between 0.35 and 0.95 GeV?

Used 240.0 pb_1 form 2002 run

2 charged tracks (pions) at large angles 50° < 6, < 130°

Untagged photon at small angle (SA) from kinematics

- —
Pmiss P+ —

-

p_— 05 <15°V Oy > 165°

Topology choice enhances ISR, suppresses FSR and
¢ — ntn~n° background

Cannot reach dipion threshold s = 4m_ (kinematics)

Cross section from normalisation to luminosity (Bhabha)
and correction with radiator (PHOKHARA v5)
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Figure 42: Left: Cross section for the ete™ — w7~ () process, inclusive in 6, and with \L l‘
0° < Orr < 15° or 165° < O, < 180°. Right: Bare cross section for ete™ — w7
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Previous KLOE A™qa, Analyses: KLOE10
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Previous KLOE A™qa, Analyses: KLOE12
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KLOE12

O Measure 60 points of s between 0.35 and 0.95 GeV?
O Used 240.0 pb~! form 2002 run

O 2 charged tracks (pions) at large angles 50° < 6, < 130°

O Untagged photon at small angle (SA) from kinematics
ﬁmiss = _]_5+ _]_5— — (92 <15V (92 > 165°

O Topology choice enhances ISR, suppresses FSR and
¢ — n 7" background

O Cannot reach dipion threshold s = 4m_ (kinematics)

O Normalise to " u "y cross section — “ratio approach”

O Compatible with KLOEO8 and KLOE10 (see backup)
despite different systematics

\_ S
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A New Measurement: KLOE-NXT

( \ Observed Spectrum for Observed Spectrum for
KLOE-NXT ( go al) JUﬁ\((\()vevents uuy(y)vevents
(Level3 Trigger) (Level3 Trigger)
O Measure 60 points of s between 0.35 and 0.95 GeV? Ty o
Y ]
O Same selections as KLOEOS8 and KLOE12 T T T _y Deckgropne Sub Reckgrosna Sunt /) T 7} _}/
M. +AE, corr. M. +AE _corr.
] L]
O Normalise to Iu""lu ~Y Cross section like KI.OE12 /e Iikelihoo;i+TCA corr. /e Iikelihoovd+TCA corr.
1 Unfolding (M, 2 — M__?) Unfolding (M, 2 — M__2)
O Use ~1.7 fb™" from 2004-2005 runs (7x statistics) Tracki;g - Tracki;g -
Y ]
o Use 2006 off-peak dataset for cross-checks Trigger corr. 1r\gger corr.
Acceptance 6_ corr. Acceptanced  corr.
O Use newer MC generators, e.g. PHOKHARA v10, Unshifting (;,. M) T —
BABAYAGA@NLO, etc |
O Use updated reconstruction simulation !
) ) i ) d C / dS Acceptance corr.
O Use new analysis strategies made possible by increased Take the ratio Ty (65“"“/*95""“"‘)
statistics do.  Ids (o2 (1+FSR))
Ly i
O Blind the analysis for the first time corr. For YP and PSR

\ J [IFﬂ 1> from ratioj
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Precision Goal of KLOE-NXT

Syst Errors (%) a;" absolute a;;" ratio Goal
(KLOEOS8) (KLOE12) | KLOE-NXT
Background Filter (FILFO) negligible negligible negligible
Background Subtraction 0.3 0.6 0.2
Trackmass 0.2 0.2 0.2
Particle ID negligible negligible negligible
Tracking 0.3 0.1 0.1
Trigger 0.1 0.1 0.1
Unfolding negligible negligible negligible
Acceptance (0,,) 0.2 negligible negligible
Acceptance (6,) negligible negligible negligible
Software Trigger (L3) 0.1 0.1 0.1
Luminosity 0.3 (0.1t @ 0.3¢4p)
Vs dep. of H 0.2
Total exp. systematics 0.6 0.7 0.3
Vacuum Polarisation 0.1
FSR treatment 0.3 0.2
ISR&FSR treatment 0.2
Rad. function H 0.5
Total theory systematics 0.6 0.2 0.2
Total systematic error 0.9 0.7 0.4
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With 7x statistics the final precision is expected to be limited
by systematics

Substantial increase in statistics should allow for
improvement of systematics and additional cross checks

One of the main systematics is background subtraction —
final goal is to reduce it by 3x, leveraging increased
statistics and new methods

Final uncertainty goal:

0 KLOE12: 0.7%,,,, € 0.2%,;, @ 0.3%,,,, = 0.8%,,

O KLOE-NXT goal: O.B%Syst D 0.2%,, D 0.1%, .. =

Most precise measurement by a single experiment to date!
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The work so far from our group

4 K.



4

KLOE computing in LNF heavily relied on outdated IBM infrastructure, including the old tape library storing
KLOE-1 data and software (analysis, reconstruction, ...)

Computing Challenges!

Since 2023 KLOE computing has faced repeated failures of machines/subsystems, including two partitions of

the old tape library, halting progress on the ongoing KLOE-NXT analysis — couldn’t access most KLOE-1 data
and software, e.g. detector reconstruction simulation

Solutions were limited due to low personnel numbers and irreplaceable hardware

Good news! Thanks to the effort of our group and the KLOE-2 computing personnel, recently:

0 90% of KLOE-1 data has been migrated to CNAF computing center (Bologna)

O One partition of the tape library has been fully restored (other is WiP)

0 New working environments have been setup both in CNAF and Liverpool, with git version control
o KLOE software has been updated and ported to more “modern” Linux infrastructure

O First KLLOE-1 data re-processing and Monte Carlo production on Linux machines now complete!
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Tuning of Monte Carlo Simulation

KLOE o(eTe™ — n7n~) measurements rely on Monte Carlo

simulations for background subtraction, efficiencies, ... —
data-MC consistency is crucial for the analysis

Due to imperfect simulation of the KLOE detector (e.g. large
Drift Chamber), additional corrections are needed to improve
data/MC consistency

KLOEO8/KLOE12 analyses corrected MC by shifting/smearing

the charged tracks’ momenta pfy .

Corrections were tuned by comparing M, distributions
between data and Monte Carlo in the #7777y signal channel

*Estimates mass of X™ particle in events ete™ — XTX7(y)

2
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Tuning of Monte Carlo Simulation
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Status of the KLOE-NXT Analysis

New tuning method currently being tested:

0

O Uses independent control channels such as 77z~ z" and

ntr~ instead of signal channel 7777y

O Corrections applied to lower level track variables
{k, 0, ¢} instead of {p,, py, P, }

Multiplicative gaussian shifting/smearing applied on an
event-by-event basis to Monte Carlo

Correction defined by gaussian parameters {u, o} found
via template x2 fit of data M, distribution

Promising results achieved, still work in progress
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Tuning of Monte Carlo Simulation

» Apply the corrections tuned on z*z~z" to the z¥2~y channel — the agreement between M, , peak
positions in data and MC clearly improves w.r.t. uncorrected MC and old tuning

My
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Tuning of Monte Carlo Simulation

» Apply the corrections tuned on z*z~z" to the z¥2~y channel — the agreement between M, , peak
positions in data and MC clearly improves w.r.t. uncorrected MC and old tuning

My
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4

A crucial step of the KLOE-NXT is subtraction of residual background from events surviving all
selection cuts — leading systematic uncertainty in KLOE12 (0.6% out of 0.7%)

Background Fit and Subtraction

In case of 7777y signal main surviving backgrounds are u* 1"y, ete™y, and 7t 7~ 7"

To subtract this background perform a maximum likelihood fit of the M, distribution of data using MC
tuned templates of the M, distributions for z7z~y, u*u~y, e"e~y, and 772~ n’ — one separate fit for

o 2
each bin of (7

Fit yields the respective fractions f ., f,..,» feeys Jurr K€EPINg into account the finite statistics of the MC
templates used

Given the spectrum of observed events as a function of Q2 , i.e. dN,_, /dQ? , we recover the signal

dN,, /d 2 by subtracting the fraction of background in each bin i of Q2

Nozy = Nypy - (1 = f758) = N, - (1 = frH7 — feer — frmmy

l
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Background Fit and Subtraction

o/
=-NXT Preliminary 2005 on-peak data
. For the f1rst t1me the procedure has been Cross checked 220><1
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Background Fit and Subtraction

2

o))
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Luminosity Studies: Why Luminosity?

From KLOE12

* Even in the ratio approach an important analysis cross check is the S ‘
w .~=
comparison between measured puy cross section and expectation from QED &
= * uuy Data -
3 100 e uuy MC (PHOKHARA) -
. ° o o o B _—“'-
* This test requires measuring luminosity — Very Large Angle Bhabha (VLAB) ® " -
events ete” — ete™ used due to high statistics and excellent theoretical 25 o

0

PR
0.8 0.9

VLAB 2
S, (GeV")

precision of the process (0,

1.1 ¢
: ?/ndf 96.9 /59
1[ 1[ AO = 0.9981 + 0.14951E~02

1.075
* Previous luminosity measurement based on a 2006 KLOE study on 2001 data 1o #

— we intend to: ]
0.975
0.95 [
O Analyse 2002, 2004, 2005, and 2006 datasets separately 0.925
09 =04 05 06 07 08 09
O Use the latest version of the BABAYAGA@NLO MC generator s, (GeV’)
O Perform an independent cross check using the eTe™ — yy process NYLAB _ \VLAB
_ g
* Dedicated MC corrections to improve EMC cluster data/MC consistency are Zdt = VLAB
O,

being studied
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Luminosity Studies: Cluster Corrections

Data/MC

Data/MC
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Lorenzo Punzi Status of the KLOE-NXT Analysis
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Corrections to Monte Carlo simulation of cluster position
and energy are being developed

For cluster energy a simple single Gaussian smearing is
applied to data, obtained directly from a fit of both data
and MC

For cluster position, angles are corrected based on the
data/MC discrepancy in resolution

Cluster angles are compared with the extrapolated angle
from the drift chamber track fit

Discrepant data/MC 0 resolutions are corrected with a
double gaussian fit

Working on evaluating the respective systematics
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Luminosity Studies: Cluster Corrections

Data/MC

Data/MC

Before Corrections After Corrections
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Acollinearity between clusters
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My

Corrections to Monte Carlo simulation of cluster position
and energy are being developed

For cluster energy a simple single Gaussian smearing is
applied to data, obtained directly from a fit of both data
and MC

For cluster position, angles are corrected based on the
data/MC discrepancy in resolution

Cluster angles are compared with the extrapolated angle
from the drift chamber track fit

Discrepant data/MC 0 resolutions are corrected with a
double gaussian fit

Working on evaluating the respective systematics
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What can change with latest precision

4 K.



My

The KLOE A””aﬂ analysis relied on PHOKHARAS (almost full NLO) interfaced with GEANFI— Importance of higher order effects (NNLO) [M.

Davier et al EPJC 84 (2024) 7, 721][https://arxiv.org/pdf/2201.12102] and FSR beyond FXsQED [E Ignatov and R. N. Lee, PLB833 (2022)137283]
[G. Colangelo et al. JHEP 08 (2022) 295] have been strongly emphasised recently

In the past two years our group has compared different generators (PHOKHARA 10, BABAYAGA@NLO, KKMGC,...) at MC truth level in z1z7y/
utu~y — see G. Venanzoni’s presentation from 7th T.I. Plenary Workshop

At MC truth level GVMD model (beyond sQED) seems to have negligible impact on M]%ﬂ distribution at SA [P Rosas, O. Shekhovtsova, W.T.Bobadilla]

Now Monte Carlo generations interfaced with GEANFI are available — comparisons at reconstruction level for KLOE case are finally possible.



https://conference-indico.kek.jp/event/257/contributions/5777/attachments/3714/5096/gv_ti100924.pdf
https://arxiv.org/pdf/2603.13171

Studies on Radiative Corrections

My

The KLOE A™a, analysis relied on PHOKHARAS (almost full NLO) interfaced with GEANFI— Importance of higher order effects (NNLO) [M.

Davier et al EPJC 84 (2024) 7, 721][https://arxiv.org/pdf/2201.12102] and FSR beyond FXsQED [E Ignatov and R. N. Lee, PLB833 (2022)137283]
[G. Colangelo et al. JHEP 08 (2022) 295] have been strongly emphasised recently

In the past two years our group has compared different generators (PHOK:
Ut~y — see G. Venanzoni’s presentation from 7th T.I. Plenary Workshop

TARA10, BABAYAGA@NLO, K

KMC,...) at MC truth level in 77 77y/

At MC truth level GVMD model (beyond sQED) seems to have negligible impact on M%ﬂ distribution at SA [P_Rosas, O. Shekhovtsova, W.T.Bobadilla]

Now Monte Carlo generations interfaced with GEANFI are available — comparisons at reconstruction level for KLOE case are finally possible.

We simulate analysis cuts and compare 777~y and u "y simulations of:

O PHOKHARAS (used in previous analyses), ISR+FSR, partial fixed order NLO, VP, F_(s) : E Jegerlehner’s 2003 + H. Czyz’s custom

parametrisation

O BABAYAGA@NLO ISR+FSR, full fixed order NLO + PS, VP, F_(s5): STRONGR020 default parametrisation

PHOKHARA 10 with latest improvements also interfaced with GEANFI recently — comparisons are under way!

In 77~y case we account for the different F_(s) parametrisations used by the different generators

In the following I will show results for SA selection cuts (used for KLOE-NXT), LA scenario is WiP

Lorenzo Punzi Status of the KLOE-NXT Analysis 26
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https://conference-indico.kek.jp/event/257/contributions/5777/attachments/3714/5096/gv_ti100924.pdf
https://arxiv.org/pdf/2603.13171

» In KLOE analyses cuts on M, —

 Additionally, a final cut on M, was used to select the two separate channels:

O wtay — 130 < My < 250 — 105 -1/1— (M

o utuTy — M, < 115 MeV

__10. 85) MeV

M, .. plane select z7x~y and u ™~y events and suppress 7

T 71 contamination

/

\_

REMINDER

(E¢ PRI, o0 ) -
2
= <E¢—\/Pi+m7%_\/l73+m£> - ‘ﬁrﬁ — D4

» These cuts on the tails of the M, , distributions are sensitive to radiative corrections
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Comparison of dN(z* 7~

Apply only base selection + SA cut

Two reconstructed charged tracks
50° < 6, < 130°
pr> 130 MeV Vv |p,| > 90 MeV

‘ZPCA‘ <’/ cm /\,OPCA < 8 cm /\pFil’Sl‘Hil‘ < 50 cm
<. >0vZ_>0(PID)

ﬁmiss = — (]_5— +l_5+) —
g . <15°ve. .. > 165 (SA)

Mmiss Mmiss

Discrepancy of 0.5% at the p peak
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Comparison of dN(ztz~y)/dMZ_SA + M, , @}.

)@E-NXT Preliminary 2004/05 on-peak (1736 pb™)

* Apply base selection + SA cut + M, /M, . . cut £ goof [T T T T T T T T
O Two reconstructed charged tracks % 700§—myPH0K5 _f
o 50°< 6, < 130 o [ —— ny BABAYAGA _
- W s00— -

© pr> 130 MeV V |p,| >90 MeV - -
500— —

© |zpcal <Tem Appey < 8cem A pPpipgyir < 50 cm - -
°© Z >0vZ_>0(PID) 400" —
© pmzss = — (p +p+) — 0 miss <15V Hmzss > 165° (SA) 300;_ _;
0 150 MeV < |p_| + |p,| < 1020 MeV 200/ =
0 220 MeV< M, .. <120 MeV 1003_ =
: = -

O 130 Mev < Ml-rk < 250 - 105 ¢ A¢1 - (Mﬂﬂ/0°85) Mev 0— | ] | | | | ] | | ] | ] | | | ] | I | | ] | | | ] | | I | I—
o 1op_ 04 05 06 07 08 09 _

e Trackmass cut seems to improve agreement E;) 1'%ﬁ%:ZZZ'J['II:ff:f:::::::f:ff:f:ﬁfﬁﬁ::::f:::fffﬁ:f::ff:ﬁf:Z:f:::f:::f:fﬁ:ff:::ﬁ::ﬁf:fﬁf:f::ffﬁ:f:::ﬁ:f:if:ff:fg
o 1 005 E=pLodegprr e ;

— within 0.3%, quoted PHOKHARAS S 099:‘{][++H+ TE AN AN e M APRAIE G A A
uncertainty = 0.5% 24
T 005 06 07 08 09

ME. [GeV?]
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Comparison of dN(utu~y)/dM?, SA

. [HOII-NXT Preliminary 2004/05 on-peak (1736 pb™)

* Apply only base selection + SA cut § pLoTrorTrr T
; 3005 e 111y PHOKS 2

O Two reconstructed charged tracks S [, sasavaca -

LU [ _

° 50° < 0, < 130° e :

© pr> 130 MeV V |p.| > 90 MeV 00 B

O |zpeal <Tem Appry < 8 cm 150;_ _;
A PFirsric < S0 cm 1oof— _f
°©Z. >0vZ_>0(PID) - -
50— —

’ ﬁmiSSE _(ﬁ_+ﬁ+) ~ — '0!4' - 10!5' — IO!GI — 'o.|7' — '0!8' — 10!9' -
Omiss < 157V Opjss > 1657 (SA) %1-1?%%;*]["{'H++} ::J‘rf:::::jf:jlij'r:::':::;#:::f:::::':::::':::::'::é
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Lorenzo Punzi Status of the KLOE-NXT Analysis 30 9th Muon g — 2 T.I. Workshop UCONN, August 3rd 2026



Comparison of dN(u™"u~y)/ dM/fﬂ SA+ M, .,

* Apply only base selection + SA cut

O Two reconstructed charged tracks

0 50° < 6, < 130°

O pr>130 MeV V |p,| >90 MeV

© lzpcal <Tem Appey <8cm A ppygy; < 50 cm
°© Z. >0vZ_>0(PID)

© ﬁmiss = — (1_5— ]_5+) —
> 165° (SA)

o 150 MeV < |p_| + |B.| < 1020 MeV

0

Mmiss

<15°vd

miss

o 220 MeV < M

m

1SS

< 120 MeV

°© 80 < M,, <115MeV

: Mtrk/Mm

1SS

Lorenzo Punzi

cut seems to enhance discrepancy,
reaching 3% at high M /it (2% at p peak)

Status of the KLOE-NXT Analysis

31
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Conclusions and Outlook

KLOE-NXT is the new A™q, analysis by KLOE, using 1.7 fb~! (~25M 7t 77y events) of 2004/5 data: 7x increase
in statistics

We expect to double precision w.r.t. KLOE12, providing the most precise measurement of A™a, below 1 GeV
by single experiment

First reprocessing of data and dedicated MC generations on new Linux infrastructure achieved!
New Monte Carlo correction approach is being developed for the analysis and compared with previous corrections

Background fit and subtraction (leading systematic) are being expanded with different variables and multiple
dimensions — currently being cross checked using different generators and tuning methods

Luminosity is being measured on 2002,2004-2006 dataset with dedicated corrections and new MC
New analysis so far shows good consistency with previous analyses

KLOE-NXT will be performed with a custom blinding procedure
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4

Impact of beyond-NLO Radiative Corrections on KLOE A™q, is being evaluated at the reconstruction

level with realistic Small Angle selection criteria by comparing PHOKHARAS5 (almost NLO) and
BABAYAGA@NLO (NLOPS) interfaced with GEANFT.

Conclusions and Outlook

PHOKHARA 10 comparisons will also soon be completed

Preliminary results suggest:

O For n"z~y channel at SA, all observed effects lie within quoted PHOKHARA uncertainty (0.5%)

O For u™u~y channel at SA, discrepancy of up to 3% (2% at p peak) after the trackmass cut

These comparisons were done to check effects in previous analyses — The new KLOE-NXT analysis is
blind, therefore impact on the new analysis can be evaluated only after the unblinding

Additional confirmation of radiative correction effects from PHOKHARA is needed and is WiP (see
William’s talk)
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KLOEO8/KLOE10/KLOE12 Consistency

o(e’e ~)[nb]
(JHEP 1803 (2018) 173) 1000 | i ...----. - KL\bEOS
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The following corrections have been applied to Monte Carlo momenta components p;

pi — pi/C(0,5x) (B.1)

where

((6,5,) = c(6) — (1.2354 — 2.1833s, + 0.8776552)1073 if 6 > /2
1) =\ ¢(6) if <72

and
c(y) = (1. —5-107H(1 — (y/|y|(1 — e W/00Ty _1)/25/510) ; y=6 —0.85  (B.2)

If s, > 0.8 GeV? ¢ — ¢ — 0.0002.
If s, < 0.8 GeV? the momenta of the positive (p;”) and negative track (p; ) are smeared
(p;"~ — p™~ - smear, _) according to

Smear. — 1—-0.007z 1/20 of the events
71 1-0.0018z else

1 —-0.007z 1/20 of the events

smear— = { 1 —0.0023z else

where x is a random Gaussian variable (with mean 0 and sigma 1). Plots on the effect of

these corrections on data-MC comparison for variables of significant interest can be found
in [18].




4

e Main smearing is Gaussian in curvature, cotf and ¢

X— X- (1 + Gaus (,ux, ax)) X € {k, cotan0, ¢}

* A fraction of events (3%) are not smeared with a gaussian but with a #-Student distribution —
improves consistency in tails

x—>x-(1+,ux+4t0x) t~JW=2)  Xx€\k cotant,;

* Fractions and parameters are subject to change, this is WiP




Tuning of Monte Carlo Simulation

o The parameters that fix the tuning are the coefficients {4, 0; } = we

want to find the parameters that best improve data/MC empirical
agreement

* Can be done through a template fit:

O Start from a common Monte Carlo production that should simulate a
data set and choose a grid of N values for the parameters {x, o} }.

O For each point in the grid tune the MC sample with gaussian noise
according to the parameters values at that grid point with different

coefficient values — N different tuned MC samples

O Choose the best tuned sample based on lowest discrepancy with data. \c
Discrepancy is measured with a y? comparison between data and MC

histograms of variable (e.g. M, ., Mgk, )
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Three main backgrounds survive the cuts in addition to the signal (m 7~ 7):
ete” > utpu=y(y) etem —wetey(y) etem = atn nl
The objective is estimating the total fraction f; of background events in each bin i of

Qrr:
fs = fupy + feey + Frmm

« Data M, distribution is fitted in each bin / with MC M, distributions to find the
fractions F., of each channel .

+ Fits are performed on the entire range of M, (no signal cut) to increase sensitivity.
+ Fractions in the signal region of M, (f. ) are calculated using the weights w':

i I i i
Y Ndat e 1= Ame,a _ ri Ndae Mme,a

« (o RSy O p i ]
Mot ch,a Nyat




* 6, can be used to perform a 2D fit with M,,, — greater consistency constraining
and better precision on the best fit fractions.
 The test yields promising results — fraction error decreased by ~ 30%!

(Mtrka Htrk) and My, fitted
mrry fractions (Frr~) as a
function of Q__ on toy data.



Correction of Zg, in MC

1: Define resolution by Gyec — Gext for data and MC VLAB clusters, where ,oc = c0s ™ (Zgy /rely,1) and

Oextrapolated = — cos™(Zgy /Tclup), i-e. the extrapolated cluster angle is antiparallel with respect to the
reconstructed

2: Fit the resulting distributions from data and Monte Carlo separately with a double Gaussian, corresponding to a
core plus a tail

Acore * Ocore
Acore * Acore T Atail * Atail

3: Calculate the fraction of the distribution corresponding to the core by Aggre =

4: Draw a random number,x, between 0 and 1, if x < Aggre, correct by Ocqrrected = € + A (0,0¢0r) Where

— 2 _ 2 : _ 2 _ 2 -
Ocor = (adata, core ~ °MC.c ore): €lse if X > Acore, Ocor = \/ (adata,tail GMC,taiI)’ and standard deviations
and amplitudes are all extracted from the double Gaussian fit

5: Apply correction on all clusters by chu,corrected =Tolu® Cos(ecorrected)

AROE Preliminary (2002 on-peak data)
0.025 —a I L I | L | | L | | L L I | I | | | L
L —+— Data i

- MC -

= == Double Gaussian Fit (Data) —
002 @ am | essses Double Gaussian Fit (MC) —
: = MC (corrected) :
0.015 -
0.01— -
0.005— -
0 — | I .| | | I . | I | I | I | I . | I | I | I | I .| ~

-4 -3 -2 -1 0 1 2 3 4




Tracking Efficiency

* An important systematic is related to tracking efficiency

* In order to span a wide range of momenta and evaluate

systematic error, multiple channels are used 003 |
O g¥x~y and u*u"y (signal) ; I[
0025 |
° ztn " :
. 0.02
O 77z~ (new!) :
 Efficiency is evaluated both on data (with ad hoc 0015 F
selections) and on Monte Carlo simulation as a functionof /= F
M, and M, respectively Tt
. . . 0.005 -
 Efficiency studies currently underway to: :
O Optimise selections O 0 200 200 €00
O Use newer Monte Carlo generators b) n*, ® momentum

O Exploit collinear z7z~ events
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* Different selections for different topologies:

(v/[4 y or ﬂ ﬂy Particle ID Particle ID Particle ID

loglL) mt* (loglL) m*

foe!) retremd — < o
Point of Closest Approach Point of Closest Approach Point of Closest Approach
(pandz) (p and 2) (pand 2)
Tagging Track Tagging Track

( / First Hit (p) Taggin(g;rrad(/ First Hit (p) ( / First Hit (p)

Two Neutral Prompt

Cluster (E) s —
from n° - e = .
LA - '
- Two Neutral Prompt
Candidate Track |*========"*" ot Track |teeeensnnes®®®)
One and only one Clustero(E) Candidate Track
Neutral Prompt fromnt
Cluster (E)
# candidate tracks

# candidate tracks

# candidate tracks

# Tagging track + Prompt cluster1 # Tagging track + Prompt cluster

# Tagging track + Prompt cluster




Background Fit and Subtraction

o))
. . Ao 3-NXT Preliminary 2005 on-peak data
* For the first time the procedure has been cross checked... o210 P
o Fitting on other variables, e.g. M~ 200[— 8
) 7ot niiss — §5
: L. : 180[— -3
o Using new tuning instead of old BV tuning - - s 8
[0 . - - -+ " | — &
t0 Using new generator BABAYAGA@NLO for the MC zzy and puy§ .,k s s
~ templates | oF 5 ®s.
- ~
: : 100— o “Oa
* Differences with respect to old procedure can be used to evaluate - o 33@,5’ .
systematics 80} s oBERaRRee]
— v & PRE-SUBTRACTION ]
60— *8 &- -~ FitM,,, and OLD tuning
» Work is in progress on fitting two or more variables simultaneously ,F- o T e e g
_ & -ee®--- FitM,  an unin
00— ,8’96& . ,, . Eut M,, anddOT_EDv’:,utning gnd BABAYAGA
* Special care must be taken in order to correctly assign errors to gee®” o T and N g and BABAAS
. . 0 1 1 | I | 1 1 1 l | 1 1 1 l 1 | | 1 I 1 1 | 1 I 1 1 1 | I
subtracted spectrum following the procedure (currently showing 2o
statistical error only) 50
x
g 0
*Estimates missing invariant mass assuming ete~ — 77z (X) §02
2 g

2
2 2 2 2 2 > = >
Mmiss: <E¢—\/p++mﬂ—\/p_+mﬂ> — ‘P¢_P+_P_
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# The new KLOE analysis will be conducted blindly to ensure good practice and

avoid bias throughout. 150

+ This is not a trivial task and is the first KLOE afw analysis to be blinded.

# The aim of blinding is to shift the result of the analysis by a small amount 100

Events /0.002

without jeopardising the distributions of data and Monte Carlo.

KLOE-NXT
precision
0.4%

* Two sets of root-tuples will be used in this analysis; blinded and working

(unblinded) root-tuples.

“ For the blinded root-tuples, proposed procedure is as follows:

* Removing a small, unknown (to the analysers) fraction of events from 808 008 0048  -0.02 0 0.02 0.04 0.06 0.08

2 2 clice |
each O or O slice in data.

+ This modifies the measured differential cross section and thus

, , o . - Blinded value of a, is +6% with respect to true
a,, x |ds...o.(s) whilst having no affect on distributions at fixed Q“ bins.

value in simulations. Blinding offset much

« Efficiencies are calculated on the working root-tuples (| F, |2 not accessible here).

larger than target KLOE-NXT precision!
+ Extraction of |F, |* is done only on blinded root-tuples.



Efficiency Generation Routine

For simplicity instead of the efficiencies, which are close to 100%, W
the routine is expressed in terms of the inefficiencies 1 — €

1) An inefficiency offset Ef,f I is extracted between 1% and 7% I
for the whole AN, /AQ3 ., distribution. | KLOE-NXT

2) For each bin i of the distribution, the specific &, is uniformly - pr:::/:.on
extracted between +1% with respect to this common offset o

3) For the AN S / AQf, 4y distribution, Sf,f ! is not randomly ex- Toos 00s 002 ' 00z 004 ( o.:")
tracted but is determined by imposing Ef,f f = 8% — g4

: : of f fr '
This anticorrelates 8}1 and 8; - 5 Blinded value of a, is +6% with respect to true
4) The gi of the individual bins of ANFPY / AQI‘I‘Y are then ran- value in simulations. Blinding offset much

domly generated from this 8fo asinthe 7w Yy case: +1% with larger than target KLOE-NXT precision!
respect to this offset.

H u
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50° < 6, < 130°

|p,| > 160 MeV or |p.| > 90 MeV

| Zpea | < 7 cm STENTU selection
PCA

* Pfirsnir < 90 cm and ppy < 8 cm

STENTU selection

Z_>0vZ,. >0

¢ 0. <15°Vv0, >165 (SA) or50° <0, . < 130° (LA) + SA or LA
 PPGTAG selection (KLOE memo 305) STENTU + SA/LA
° MmiSS < 120 MeV n Mtrk CUTS

o M., > 130 (mmy) or M, < 115 MeV (uuy)







Radiator-Function H(s,s,) QSR)[:t i
Ccanceis 1 tne

- ISR-Process calculated at NLO-level

PHOKHARA generator

ratio to ppy

(H.Czyz, A.Grzelinska, J.H.Kuhn, G.Rodrigo, EPJC27,2003)

Precision: 0.5% ds

SX

ds

= Spw(sp)  H(s,s,)
p

Radiative Corrections:
i) Bare Cross Section

divide by Vacuum Polarisation §(o)=(a(o)/a(0))?

ii) FSR

Cross section 6, must be incl. for FSR
for use 1n the dispersion integral of a

A&

712
M@(V)
v H
H

FSR corrections have to be taken into account
in the efficiency eval. (Acceptance, M) and in

the mapping s, — S,

(H.Czyz, A.Grzelinska, J.H.Kuhn, G.Rodrigo, EPJC33,2004)

Radiator:
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