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S where gyromagnetic ratio g, = 2 in Dirac relativistic QM theory

The Muon Anomalous Magnetic Moment

e Intrinsic magnetic moment u of the muon lepton is defined as
e
=g,
2m,

e We define the anomalous magnetic moment of the muon a, as a, = (g, —2)/2 # 0

—

M

e Standard Model (SM) prediction consists of multiple contributions from different interactions

HVP: Hadronic EW: Electroweak HLbL: Hadronic Beyond the

QED: Quantum

Electrodynamicsg Vacuum Polarizatio (W*,Z, H) Light-by-Light Standard Model...?
a"ll‘heory= + agvp + aﬁw + QESM
WS\ W N
>
1%
Contribution: 99.994% 1.324 ppm
Uncertainty: 2 ppb 3 ppb

Leading order HVP term aﬁLO dominates total uncertainty

due to non perturbative nature of QCD at low energy scales!
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Decades of measurements at CERN, BNL, and
Fermilab culminate in the 2025 experimental world

Exp t AT 1G1 .
average a,"", achieving an unprecedented precision of | Experiment

124 ppb

Run-4/5/6

Theoretical predictions a>™ based on a data-driven

BNL E821

3

T ———————— —— T ———_——— ———_———— —_——_ - ——————— - ——————_———— -

Data-Driven HVP: Theory
(selected w* @~ inputs)

Theory(2020)

u
. . . SNDO6
dispersive approach to calculate a,'"" present major | cup.
. . . BaBar09
discrepancies with a7, some at the level of ~50 QOE

# BESIII

HVP

More recent lattice calculations of a are

*error bars are variations in data
combination strategies, not statistics

Data-Driven HVP
0 since 2020

p
compatible with the measured afxp

(BaBar25 preliminary: LP25 proceedings)

Theory(2025)

Mainz/CLS-24
Discrepancy between the two approaches to predicting | ##¢/Ukoch-24

a,/"" (Dispersive vs Lattice) remains to be solved! 17 18 19

Lattice HVP

L 4

20 21 22 23
a,-10° - 1165900




A Puzzle Within a Puzzle: Dispersive HVP @

1 OO | I | | | | I | Full hadronic R ratio ° ° . ° ° ° °
| - o o Theoretical agM prediction is limited by non-perturbative
10 | ‘. . Ckk- — : , , , ,
| | s — a/f]VP LO _, dispersive data-driven approach exploits optical
1k K% K°,
ol «- mee  theorem to estimate alf] YPLO from hadronic cross section
- (n’n'n’n'nono)no,] I
o el IMeasurements
. B on’ I— o0
All otherstatgg | E— a K(S) K(S) _ known Kernel funCtlon
B + -_020_0 HVP,LO — —
00T ’/ Bt e a, = 2 J ds R(s) o(ete™ — hadrons)
. o e—— 371' S R(S):
0.0001 | L — m,%o Opomete = utu-)
1e-05

0.4 ¢ 14 1EN8 * In non-perturbative QCD energy range, hadronic contribution to
[GeV] . . —_ —
R — a)""'? is dominated by the ete™ — 277~ channel (~73%)
. B ~ before CMD2 . .
] . oMD2 — Cross section independently measured by KLOE, BABAR,
. swD CMD-2/3, BESIII, SND,...
—=—  KLOEcomb SM i - -
. BABAR * Resulting a;" predictions are generally discrepant with world
—.—  BES average afx” (some exceptions e.g. CMD-3) and also discrepant
=T g;Eng between one another at the level of ~30 (~50 including
CMD-3
560568 570 575880 585500 * New result from BABAR confirms their previous measurement
a" (0.6<Is<0.88GeV), 107 (see I. Garzia’s talk!)
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The KLOE Experiment @ DA®NE in LNF

Frascati ®-Factory complex

 KLOE-1 and KLOE-2 experiments located at the DAD®NE
eTe” collider in Frascati, Italy — fixed c.m.s. energy of , AC
my =~ 1020 MeV [ i

» KLOE-1 data taking in 2002-2006, with 2.5 fb™! on peak + | o
250 pb~! off-peak (/s =~ 1000 MeV) in 2006

U.V.

ACCUMULATOR
510 MeV

e Maximum luminosity of ~ 8.5 pb~!/day achieved in 2005
1400

e Previous KLOE A””aﬂ measurements only used 240 pb™! 1200

from 2002 (~3.5M zzry events) and 250 pb_1 from 2006 1000
e There are still ~1.7 fb~! of 2004-2005 data (~25M Iy 600

events) to analyse for a new A’maﬂ measurement 400

pb_]

KLOE-nxt ¢———{ 2005

Previous
KLOE A’maﬂ
2002

measurements .

2001
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

200

0
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Full stereo 3.3m x 2m (L x r) cylindrical drift chamber
immersed in 0.52T solenoidal magnetic field

Chamber filled with 90% Helium - 10% Isobutane to minimise
MS

Comprised of 50k+ wires (field:sense = 3:1) arranged in layers

Wires in same layer are parallel to each other and have same
stereo angle

Stereo angle allows for reconstructing z coordinates and varies
gradually from £60 mrad to £150 mrad

Resolutions achieved: o,, ~ 200um, ¢, ~ 2mm ~ 3min,

) vtx

o(pr)/pr ~ 0.4 % — excellent momentum resolution
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The KLOE Detector : EM Calorimeter

>\,

S.C. COIL
Cryostat
I Barrel EMC =
: DRIFT CHAMBERT (oAl
Q| E | |5ls
Nl o alin
PN Sl 2!
ol
ol
v v Beam
. 1.69 m | line
2.15m
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o/}

Sampling calorimeter (Barrel + Endcaps) comprised of Pb
passive layers + scintillating fibre sensing layers

Detects photons in 20 MeV - 500 MeV energy range with 98% of
47 acceptance

24 (barrel) + 64 (endcap) calorimeter modules
Modules organised in 4.4 x 4.4 cm? cells in 5 layers

Readout using ~5k photomultipliers, which feed trigger, ADCs
and TDCs (allow measurement of coordinate along fiber)

Resolutions achieved:
O op/E ~ 3.7 %/\/E[GeV]
O o, = 5.4/\/E[GeV] ® 140 ps — o, ~ 9/\/E[GeV] mm
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Previous KLOE A™a, Analyses: KLOEO8

¢ — nT 7" background

do(ete™ —» ntn~y)

S .

ds,.

\_

g KLOEOS

O Measure 60 points of s between 0.35 and 0.95 GeV?

O 240.0 pb~! from 2002 run

O Untagged photon at small angle using kinematics

P =— (P +p)—=0,. <15V . > 165

O Topology enhances ISR and suppresses FSR and

O Topology cannot reach dipion threshold s = 4m

— O-rm(smt) X H (va § )

~

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

O (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~ 7(7) process, inclusive in 8, and with
0° < Br < 15° or 165° < 8., < 180°. Right: Bare cross section for ete™ — n7n .
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Previous KLOE A™a, Analyses: KLOE12
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From KLOE12
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Measure 60 points of s between 0.35 and 0.95 GeV?

KLOE12

240.0 pb~! from 2002 run

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

Untagged photon at Small Angle using kinematics
ﬁmiss = = (]_5+ +]_5—) — Hmiss <15V emiss > 165°
Topology enhances ISR and suppresses FSR and
¢ — 7t n" background

Topology cannot reach dipion threshold s = 4m_

Normalise to uuy cross section — “ratio approach”

Compatible with KLOEO8 and KLOE10 despite different
systematics

S
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A New Measurement: KLOE-NXT

~

\_

KLOE-NXT (objective) R

Measure 60 points of s between 0.35 and 0.95 GeV?

Same selections as KLOEOS8 and KILOE12

Normalise to puuy cross section as in KLOE12

Use ~1.7fb~! from 2004-2005 runs (7x statistics)
Use 2006 dataset for cross-checks

Blind the final result during analysis

Use much newer MC generators, e.g. PHOKHARA v 10,
BABAYAGA@NLO, etc (see tomorrow’s talks!)

Use new updated reconstruction simulation

Make use of higher statistics to improve on systematics

J
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[Observed Spectrum for} [Observed Spectrum for}
ny(y) events uuy(y) events
(Levelsv'l'rigger) (LevelsvTrigger)

FILF(; corr. FILFC; corr.
Backgrouvnd Subtr. Backgrouvnd Subtr.
M., + AVE wies COIT. M., + AIVE wes COIT. [l/t //t }/

n/e Iikelihoo:i + TCA corr. n/e Iikelihoovd + TCA corr.

Unfolding (h:mf — M. 2) Unfolding (I\I:Tme2 — M__ 2)
Trackir:g corr. Trackir:g corr.

Triggevr corr. Triggevr corr.
Acceptanf:e 0_ corr. Acceptam:eeu corr.
Y Y

Unshifting (M _2—M _2)

FSR~ ISR corr.

. do,, /ds
Take the ratio
do-ﬂﬂ}' / dS Acceptance corr.
(9 zm.. ISR / 9;1 IFSR )
Y
(o2 (1+FSR))
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Syst Errors (%) ap™ absolute a;™ ratio Expected
(KLOEOS) (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 (6,) 0.2 negligible negligible
Acceptance (6) negligible negligible negligible
Software Trigger (L3) 0.1 0.1 0.1
Luminosity 0.3(0.14 & 0.3.2p) - .
v's dep. of H 0.2 . .
Total exp. systematics I 0.6 0.7 0.3
Vacuum Polarisation 0.1 - -
FSR treatment 0.3 0.2 0.2
Rad. function H 0.5 - .
Total theory systematics I 0.6 0.2 0.2
Total systematic error ‘ 0.9 0.7 0.4

o/}

With 7x statistics the final precision will be limited by
systematics

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

Main systematic comes from background subtraction —

final goal is to reduce it by 3x leveraging increased
statistics and new methods

Final uncertainty goal:

= 0.8%, ,

stat

0 KLOE12 : 0.7%,,,, @ 0.2%,, & 0.3%

0 KLOE-NXT goal : 0.3%,,,, @ 0.2%,, @ 0.1%

= 0.4%,,,

stat




Computing Challenges

4

* KLOE computing in LNF heavily relied on outdated IBM infrastructure, including the old tape library
storing KLOE-1 data

* Two partitions of the tape library failed and other machines/subsystems failed in early 2024 , halting
progress on the ongoing KLOE-NXT analysis

* 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:
0 90% of KLOE-1 data has been migrated to CNAF
O One partition of the tape library has been fully restored (other is WiP)
O Working environments have been setup both in CNAF computing center (Bologna) and Liverpool
O Code has been ported to git and KLOE software moved to Linux infrastructure

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

Monte Carlo simulations are a cornerstone of the KLOE-NXT analysis

(e.g. background subtraction, tracking efficiency, ...) — data-MC
consistency is crucial for an accurate measurement

Raw MC simulation is clearly discrepant w.r.t. data in observables
frequently used in the analysis, such as trackmass M, ,*

Previous KLOEO8/KLOE12 analyses corrected the MC by shifting/

smearing the charged tracks’ momenta pfy .

Corrections tuned by comparing M,,, distributions between data and

Monte Carlo in the 7777y signal channel

*Estimates mass of X™ particle in events ete”™ = XTX ()

2
2
(By = o+ M =\ P2+, ) = 3y, —5| =0

0.05 }
0.04 }
0.03 }
0.02 }

0.01 -

120

0045:
0.035 ;
0.025 ;
0.015 %

0.01 [

0.005 [

o/}

From B. Valeriani’s PhD thesis

150 155 160

Trkmass(MeV)

0.04 [
0.03 |

0.02 |

MonteCarlo

data

||||||||||||||||||||||||||||||||||||||||

150 155 160
Trkmass(MeV)
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Events / 0.2 MeV

Ratio

Tuning of Monte Carlo Simulation

AXe]3-NXT Prelimina Runs 31190-32215 (2004)

— 1 T T T | T T T T [ T I T T | T T T Entries 200000

[ Mean 139.7

— Std Dev 3.493
8000— Underflow 1331

E MC template tuning
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New tuning method currently being tested:

0

O Uses independent control channels such as #7z~ 7" and

Tz~ instead of signal channel

O Corrections applied to lower level track variables {x, 8, @}
instead of {p,, py, P, }

Correction takes the for of additive or multiplicative
Gaussian terms applied to Monte Carlo events

Gaussian parameters {u, o} define the correction, found

via template fit by ¥ comparison of M, ;. distributions
with data

Still many issues to tackle but promising results achieved
so far

14
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Background Subtraction

* Despite signal selection cuts, residual background events survive from
O eTe” - utuTy
O eTe™ > eTey
O ete™ - atrn

* Fraction of signal events estimated from a maximum likelihood
template fit using the shapes of M, , distributions coming from MC

simulation of the channels — requires tuning the MC simulation
beforehand

- Fit performed separately in bins of MZ_— scale each bin by (1 — foie)

* Replicated results of old KLOEQS fit procedure. Now working on:
O Fitting other variables simultaneously to reduce error on fractions

O Using new tuning for MC instead of the old one

O Using new MC generators (e.g. BABAYAGAGA@NLO) for the
distributions used in the fit

oA
(AXe]-NXT Preliminary 2004 on-peak
7000 |— .
Events - T'wYy
6000 Data
- Best fit sum
5000 —
4ooof—
30003—
2ooof— ,
10003— 3
% 0 0 5 e 0
TAIA-NXT Preliminary ey Comparison M, IMeV]

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

IIII|IIII|IIII|IIIIIIIIIlIIIIlIIII|IIII||III|IIII

Fraction of zt7 7y

Old KLOE tuning
New KLOE tuning

0.7

Q? [GeV?
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Luminosity Studies: Why Luminosity?

From KLOE12

 Even in the ratio approach an important analysis cross check is the > 2 .
O =
comparison between measured puy cross section and expectation from QED gi;gg o
g 100 e upy MC (PHOKHARA) ___—"=
This test requires measuring luminosity — Very Large Angle Bhabha (VLAB) ® ™ P
events e*e” — e'e” used due to high statistics and excellent theoretical Bp——
o« o VLAB 0" '0.41 - 10.5l N 10.61 - 10.71 - l0.8l - 10.9. |
precision of the process (0, s (GeV?)
- 3 x'/ndf 96.9 /59 |
. . . 1.075 : 1[ AO = 0.9981 + 0.14951E~02
* Previous luminosity measurement based on a 2006 KLOE study on 2001 data 1o % * H H ﬂH .y d
. =i it
— we intend to: 16
0.975 _ Jﬂl J[ ][ T
0.95 -
O Analyse 2002, 2004, 2005, and 2006 datasets separately 0.925 |
. o 09 ™04 05 06 07 08 09 '2
O Use the latest version of the BABAYAGA@NLO MC generator s, (GeV?)
O Perform an independent cross check using the ee™ — yy process NVLAB _ \JVLAB
P — OBS bkg
* Dedicated MC corrections to improve EMC cluster data/MC consistency are L= ~VLAB
eff

being studied
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Before Corrections After Corrections * Corrections to Monte Carlo simulation of cluster

Luminosity Studies: Cluster Corrections

i} IOIE.P.re’,im.m?Of e |(2109410n|-plealk ﬁia[ta_) . IOIEIPIrellirrzinlar)ll S I(2|0cl)4lonl—plealk data) o o .
W EA | o _; position and energy are being developed
oue R © * For cluster energy a simple single Gaussian
o+ [ - smearing is applied to data, obtained directly from
oo E—- E a fit of both data and MC
Bo_o' 300 '4'c|)o' — 500 'e(l); N '8—00 90—01 T 800 400 500 600 05 18_00 . .
=, Mo = o For cluster position, angles are corrected based on
[AMOE Prefiminary (2004 on-peak data) _ s L A b i . . o
L T L Vo the data/MC discrepancy in resolution
s M _ 10_15_ — mc =
* Cluster angles are compared with the extrapolated
: " : angle from the drift chamber track fit
- e -+ Discrepant data/MC 0 resolutions are corrected
_ s T E with a double gaussian fit
T T et SR s ® Working on evaluating the respective systematics

Acollinearity between clusters
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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

0.03
O z¥n~yand u*u~"y (signal) : q
0.025 |
o gtgal :
. 0.02
O n7x” (new!) :
* Efficiency is evaluated both on data (with ad hoc 0015 F
selections) and on Monte Carlo simulation as a functionof /'
M, and M, respectively T
. : 0.005
 Efficiency studies currently underway to: i
O Optimise selections L 200 200 00
o Use newer Monte Carlo generators b) n*, ©” momentum

O Exploit collinear 77z~ events
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* Different selections for different topologies:

ﬂ«-ﬂy or //tﬂy Particle ID Particle ID Particle ID

— o e — (og) 1818 — logl ¢
Point of Closest Approach Point of Closest Approach Point of Closest Approach
(pandz) (p and 2) (pand z)
Tagging Track

Taggin(g;m/ First Hit (p) Taggin(g;rrad(/ First Hit (p) ( / First H§ (p)

Two Neutral Prompt
_ Cluster (E)  ——
7 , from n° - _ ~ 1
/ / ’...'0 \ \ / / .’00.
Candidate 'I:;ack ----------- / Two Neutral Prompt - svprsr NN
One and only one Cluster (E) Candidate Track |*======""
Neutral Prompt from n°

Cluster (E)

# candidate tracks

# candidate tracks

# candidate tracks

# Tagging track + Prompt cIuster1 # Tagging track + Prompt cluster

# Tagging track + Prompt cluster

—_—




Radiative Corrections

4

* Tested the effect of Radiative Corrections (RCs) by comparing available generators with PHOKHARA
v10 @NLO in the channels 4"~ y(y) ISR+FSR) and z7 7~ y(y) (ISR only)

* KLOE provided input to the 2025 Muon g — 2 Theory Initiative White Paper

* Multiple selection cuts tested, small angle undetected photons (KLOEO8/KLOE12) and large angle
detected photons (KLOE10) with and without signal cut on M,

* Results on simplified scenarios (i.e. no detector effects simulation) do not suggest that PHOKHARA
precision can explain HVP discrepancies in the pion case

* Current work on RCs:
O Update previous studies to compare with newest version of BABAYAGA@NLO
o MC comparisons with detector effects included, interfacing new generators with KLOE’s GEANFI

O Ongoing work on resummation of soft photon effects in Phokhara (see Pau’s talk!)

O Phokhara now includes GVMD, important in pion scenario comparisons
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Conclusions and Outlook

4

» KLOE-NXT is the new A™q, analysis by KLOE, using 1.7 fb~! (~25M 7t 77y events) of 2004-2005 data
never used before for such purpose

* The 7x increase in statistics will make statistical uncertainty negligible and allow for improvement on the
systematics

* Final precision goal: 3x reduction on the statistical uncertainty and 2x reduction on the systematic one,
resulting in a total error of 0.4% on A™a,

» The analysis will be conducted blindly, unlike previous KLOE A™a, analyses

* New Monte Carlo generators will be used, including (but not limited to) BABAYAGA@NLO and
PHOKHARA v10 (see talks tomorrow!)

* Work is currently progressing on luminosity, tracking efficiency, MC tuning, background subtraction and
collinear dataset studies

* There is also a combined effort with theory members of the group to cross check RC for published
analyses, calculate higher order radiative corrections and develop NNLO MC generators for the new
analysis
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Previous KLOE A™a, Analyses: KLOE12

e YISR nt, e YISR U
//
P4
”~
sF<s F.(s,) sy <s
% sk
/4 N o /4
~
\\

) : )ddfwséflds
c S) =0 )
mr(y) P (y) d 0';{;5 5 /ds
2 2 ISR %
Ggﬂ(s*) _ Ao 1+ Zmﬂ ﬁ dO'n.n.y /ds
3s* s* ) PdolsR[ds,(1 —n,(s,))
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Measure 60 points of s between 0.35 and 0.95 GeV?

KLOE12

240.0 pb~! from 2002 run

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

Untagged photon at Small Angle using kinematics
ﬁmiss = = (1_5+ +]_5—) — ‘gmiss < IS5°A emiss > 165°
Topology enhances ISR and suppresses FSR and
¢ — 7t n" background

Cannot reach dipion threshold s = 4m_

Normalise to uuy cross section — “ratio approach”

Compatible with KLOEO8 and KLOE10 despite different
systematics

S

24
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Previous KLOE ¢,/ Analyses: KLOE10

: KLOEOS -
O Measure 60 points of s between 0.35 and 0.95 GeV?
O 240.0 pb~! from 2002 run
O 2 charged tracks (pions) at large angles 50° < 6, < 130°
O Untagged photon at Small Angle using kinematics
Pmiss =— P +p)—0,,. <15A0 . > 165
O Topology enhances ISR and suppresses FSR and
¢ — nTn~ 7" background
O Cannot reach dipion threshold s = 4m_
O (Cross section from normalisation to luminosity (Bhabha)
and correction with radiator (PHOKHARA)
\_ _J
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KLOE10

Measure 75 points of s between 0.10 and 0.85 GeV?
232.6 pb~! from 2006 off-peak data (\/E ~ 1000 MeV )
2 charged tracks (pions) at large angles 50° < 6, < 130°

Tagged photon detected at large angle using EMC —

50° < Hy < 130°

Topology reaches much lower s at the cost of higher FSR

and ¢ — 772~ 2" background

P — 7t~ background mitigated by being off the ¢ peak

Cross section from normalisation to luminosity (Bhabha)

and correction with radiator (PHOK

HARA)

J
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Calorimeter Cluster Corrections

- - [AWMOE Preliminary (2002 on-peak data)
correCtlon Of chu In MC }2 0.025— 1 11 [T T T [ rror T T 1 rrT T rrrr 11T
- : —}— Data :

0 } ue _

1: Define resolution by @yar — Oayt for data and MC VLAB clusters, where o = cOS™ (Zayy /Toly 1) and - - oumesassmm e
. Y Urec ext ’ rec clu," "clu,1 0.02 R S Double Gaussian Fit (MC) i
Oextrapolated = — Cos"l(ZC|u2/ Tclun), i-e. the extrapolated cluster angle is antiparallel with respect to the B MC (corrected) _
reconstructed B i
0.015— —

2: Fit the resulting distributions from data and Monte Carlo separately with a double Gaussian, corresponding to a B _
core plus a tail - -
A » 0.01— —

. o : core * Ocore = -

3: Calculate the fraction of the distribution corresponding to the core by Aggre = _ i
Acore * Acore T Atail * Atail - :

4: Draw a random number,x, between 0 and 1, if x < Aggre, correct by Oeory = 0+ N (0,0.0r) Where 0-0051~ -
2 2 : 2 2 - B -

Ocor =+/(0 data,core ~ °MC.c ore): ©1se if X > Acore, Ocor = \/ (g atail = GMC,tail)’ and standard deviations - -
1 1 1 | 1 -I.pl | | I I | I I | | I I | | 1 1 | | | | I I I | 1 1 | | ..I-‘-i- =~

and amplitudes are all extracted from the double Gaussian fit 0 2 3 5 ~ 0 1 > 3 4
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Tuning with Template Fit

» The parameters that fix the tuning are the coefficients {yu:, 6} — we

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

e 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 /V values for the parameters

\U;,0; ).

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. Discrepancy is measured with a )(2 Comparison between

data and MC histograms of variable (e.g. M_,, M;f,k, )
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“ The new KLOE analysis will be conducted blindly to ensure good practice and

o
avoid bias throughout. § 190 E '
~
+ This is not a trivial task and is the first KLOE afw analysis to be blinded. 7 : rlJ
e - Vo
¢ The aim of blinding is to shift the result of the analysis by a small amount 3 100 Lo
without jeopardising the distributions of data and Monte Carlo. E E
¢ Two sets of root-tuples will be used in this analysis; blinded and working E E KLOE-NXT
50 | !
(unblinded) root-tuples. ' 1 precision
o 0.4%
+ For the blinded root-tuples, proposed procedure is as follows: '

+ Removing a small, unknown (to the analysers) fraction of events from 808 -006 004  -0.02

0.02 0.04 0.06 0.08

.
‘
’ °

2 2 5 s
each Q7 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,, < |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, I is done only on blinded root-tuples.



Inthe KLOE o (eTe™ — w7 ) analyses after the angular cuts a final selection ("signal
cut”) is performed on the trackmass variable M, —> used to define the signal region

formm™m yand u T u .

2
s (V5= B4+ M= fIBP ) - Gt P =0

ete” — X"'X_fy => My = My

200 E o.oei— 0.54 < Q% <0.56 ny ;m!, #
1o} S i4 = + 80 < Myy < 115 MeV
s [ to select =7y

M (MeV)

* My > 130 MeV
to select T~y

03 04 05 06 07 0.8 09 1.0
M2  (GeV?)




Three main backgrounds survive the cuts in addition to the signal (7r+7r“'y) :

ete” —w utu=vy(y) ete —etey(y) ete” —ata n0

The objective is estimating the total fraction f; of background events in each bin i of
Qrir

| i i
fB _fp,p'y feefy f7r7r7r

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

* 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 ni i ni
W oo fi —y _moe _ o Ndat “mea

0! Q p i
ch,a

(8" o O gf ]
ndat ch,a ndat




* 0, 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%)!

(Mtrk) Ht,-k) and Mtl’k fltted
mry fractions (Frr~) as a
function of Q__ on toy data.




