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2 Overview

< In this talk:

« Current landscape of muon anomaly a,,

+ DA@NE and the KLOE detector

. ~ KLOE combination: 377.5 £2.2 +—=—
+ KLOEQ8, KLOE10, KLOE12 analyses and results

* ' KLOEO08:378.9 +3.2 ———
* New KLOE analysis (KLOE23) and its goals

[}

KLOE10:376.0 + 3.4 ——~—
< Current work on:

. : 420 —
. Tracklng KLOE12: 377.4 + 2.6
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a,” ™ (0.35<s <0.85 GeV?) x 1070

* Blinding
* Background Subtraction
* Monte Carlo simulation

* Look to future work to be done to produce an analysis result




3 Measurement of a,

* Current experimental effort to discern tensions in the dispersive approach to

determining muon g-2 prediction — ] . . [

* The main contribution to the evaluation of the hadronic contribution to the muon - KNT19 *r~ combination
. _ . ® CMD-2 (03-06)
anomaly (a/flw) is taken from the ete~™ — hadron cross section

SND (04)

Hard y radiated L , .
in the Initial State (ISR) ° KLOE combination
—_— BaBar (09)

Incoming e*e” _._-

with M2 =s Hadrons BESIII (15)
virtual y with‘ o CLEO-c (17)

.........................................................................................................................................................................................

M?<s

* not included in KNT19¢

+ Along standing tension ( ~ 2.80) exists between KLOE cross section measurements and

——o— SND2k (20)
BaBar ——e——  CMD-3(23)
+ New CMD-3 ete™ — zt7n~ cross section measurement is in tension with both BaBar 360 365 370 375 380 385 390

al’" (0.6 = Vs =0.88 GeV) x 10?0
(~ 2.306) and KLOE ( ~ 5.10)

“ Combined theoretical prediction for the dispersive approach is limited by tensions

between KLOE and BaBar measurements. Even without including CMD-3 measurement




« DA@NE, located in Frascati is an e*e™ collider running at a fixed CoM energy (~1020 MeV) equal to

the mass of the ¢»-meson

« The eTe™ particles collide in one of two interaction regions, where the KLOE detector is located

» KLOE data taking years were 2001-2006, with a total integrated luminosity of 2.5 fb™! + 250 pb™"! off

peak at \/E = 1 GeV
+ Peak luminosity was reached during 2005 run with ~ 8.5 pb~!/day

+ Previous KLOE analyses were done on 240 pb™! (~ 3.5 million 7zy events) of data taken in 2002 and

232 pb~! from 2006 1400

r, Total KLOE int. Luminosity:
2008 w1 [£ dt ~ 2500 pb—1 (2001 - 05)
1000 } 2005
2005: 1256 pb

2004: 734 pb

600 2002: 320 pb"’

400k 2001: 172 pb!

800

200 F

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
» This ongoing analysis aims to use 2004/2005 KLOE data to carry out a new measurement. The ~1.7

fb~! includes ~ 25 million 77y events which have never been used before in such an analysis. 2006

off-peak data will be used for additional cross checks and systematic studies.

KLOE Detector

The DA(DNE CD Factory complex
NN AT
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+ Drift Chamber 2N NEAN YOKE:R} \\ﬁ‘\///

* Drift chamber is a full stereo 3.3m long cylinder with a radius of 2m outside the beam pipe hole that is ' ! 3.C.ICOIL

25cm in radius

+ Chamber is filled with 90% Helium and 10% isobutane

* DC is made up of over 50000 wires with a field:sense ratio of 3:1 to make drift cells arranged in layers

i

* Wires in the same layer are parallel to each other and have the same stereo angle wrt to z-axis
* Good resolution of the z-coordinate is achieved by varying the stereo angle of different layers

+ Resolution:

* 0y, & 150um; o, % 2mm; o ~ 3mm; op/pr ~ 0.4%

vertex ™

* Momentum resolution of the drift chamber is excellent (important for detector effects, mass

unfolding, etc... ).

[1] Adinolfi, M., Ambrosino, F., Andryakov, A., et al. (2002). The tracking detector of the KLOE experiment. Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment, 488(1-2), 51-73. https://doi.org/10.1016/S0168-9002(02)00514-4.


https://doi.org/10.1016/S0168-9002(02)00514-4

6 KLOE Detector - Calorimeter?
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<+ EM Calorimeter

1 "

+ Detects photons of 20 to 500 MeV and has 98% 4x coverage

+ Sampling Calorimeter with lead passive layers and scintillating fibre sensing layers

@ ¢ 7
Scale 10:1

+ 24 calorimeter modules form the barrel
+ 32 calorimeter modules form the end-caps
* The fibres are read out on both ends by light guides which then feed into photomultipliers. ‘s

| -
+ Calorimeters are organised in 4.4 x 4.4 cm? areas (cells) in five layers %};

7
+ Resolution: aé?'”

+ oplE =5.7%/\/E(GeV); o/ps)=>5.4/\/E(GeV) @ 140; ’

* This calorimeter is now on the way to DUNE ! .

G m

[2] Adinolfi, M., Ambrosino, F., Antonelli, A., et al. (2002). The KLOE electromagnetic calorimeter. Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment, 482(1-2), 364-386. https://doi.org/10.1016/S0168-9002(01)01502-9.


https://doi.org/10.1016/S0168-9002(01)01502-9

- Small Angle (KLOEOG) measurement 4§

F|‘\ T1 T A [Observed Spectrum for]
YOKE
Small Angle KLOEOS8 analysis - arXiv:0809.3950 [hep-ex] /’Ii_lp ——— 71'71"7(’73 events
Crxostat\ .
60 points between 0.35 < M2 < 0.95 GeV?> (Level 3 Trigger)

Barrel EMC .

¥
Offline filter corr.

+ based on 240.0 pb™!data taken in 2002 \_/

* selection suts: \\

+ 2 pion tracks at large angles 50° < 6_ < 130°

50%<0<130°

Background subtr.

¥
MTrk +A EMiss corr.
¥

. 2 2
Unfolding (Mg, — MT,,.)
Y

Corr. for border eff. in Acc.
¥

7 /e likelihood + TCA corr.

DRIFT CHAMBER

* small angle cuts:

+ photons at small angles 6, ... < 15° or

0, > 165°

Tracking corr.
Y

Trigger corr.
Y

Unshifting (M2 — M?y*)

* photon momentum from kinematics:

- - - TTT
Pmiss = — (P4 + D) N:L L JJ L ;
i Acceptance 6. corr.
* high statistics for ISR events > 6 m l
* low FSR contribution In order to measure o, (s, ) while operating at
: eqgs ¢ g : Luminosity corr.
. 0 fixed \/E Initial State Radiation is used: !
+ suppression of ¢ = n7x~ n° background '
dG(e e — 71'71'}/) Acceptance Osx corr.
* threshold region not accessible

d — G]m(sz.)H (Sﬂ-jz'? \) ) Division by;Radiator H
Sa ISR X

Radiator function

+* normalisation to Bhabha and PHOKHARA radiator

Corr. for vac. pol.

o+ KLOEOS8



https://arxiv.org/abs/0809.3950

Large Angle KLOE10 analysis- arXiv:1006.5313 [hep-ex]

+ This analysis allows us to extend the M?_region down
towards the threshold for the dipion production
75 points between 0.1 < M2_< 0.85 GeV*
+ based on 232.6 pb~!data taken in 2006 with
Vs =1GeV
+ selection cuts:
+ 2 pion tracks at large angles 50° < 6 < 130°
+ large angle cuts:
+ at least 1 photon at large angles
50° <8, <130
* photon detection possible
+ disadvantages of large angle cuts e.g. more
¢ — ntn~ 7Y background and higher FSR
contribution overcome by use of 2006 dataset

< normalisation to Bhabha and PHOKHARA radiato
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S.C. COIL

mry () events

Y
(Level 3 Trigger)

¥
Offline filter corr.

[Observed Spectrum for]

Background subtr.

Trigger corr.
¥

/e Iikelihood + TCA corr.

Unfolding (MRec — MTrue)

fo +p7r corr.

Tracking corr. data/MC
7

Photon corr. data/MC

I
Global MC efficiency
¥

l—

6 m

In order to measure o, (s, ) while operating at
fixed \/_ Initial State Radiation is used:

do(eTe™ — rnry)

ds

o ISR

— Gim(Sym)H (SJZ'JZ" S )

Radiator function

Unshifting (Mw,,r — M?y*)

Luminosity corr.

Division by Radiator H
Y
Corr. for vac. pol.

ocrn KLOE10



https://arxiv.org/abs/1006.5313

KLOE12 measurement

Small Angle KLOE12 analysis -arXiv:1212.4524

[hep-ex]

KLOEOQS8 + different normalisation:

&

4

normalisation to uuy events
this is another method of extracting the

Cross section:

do,,,/ds;

Crun())Sam) = Oy () do,, 1ds*

it is possible to cancel out the luminosity
dependence and radiator function by
normalising to puy

this significantly decreased the
theoretical systematics but increased the

background subtraction systematics.

Syst Errors (%) a;," absolute a;," ratio
Background Filter (FILFO) negligible negligible

Background Subtraction
Trackmass
Particle ID

Tracking
Trigger
Unfolding
Acceptance ()
Acceptance (0;)
Software Trigger (L3)

Luminosity

Vs dep. of H

Total exp. systematics

negligible
0.3
0.1
negligible
0.2
negligible
0.1
0.3 (0.1 ® 0.3¢zp)
0.2

0.2 0.2

negligible
0.1
0.1
negligible
negligible
negligible
0.1

-y (7y) events

Y
(Level 3 Trigger)

¥
Offline filter corr.

[Observed Spectrum for]

Background subtr.

Y
Mk +AEp;ss corr.
Y

ppy(y) events
Y
(Level 3 Trigger)

¥
Offline filter corr.

Observed Spectrum for]

Background subtr.
¥

Corr. for border eff. in Acc.

— M2 )

True

Unfolding (M2

Rec

Y

MTrk +A EMiss corr.
¥

Corr. for border eff. in Acc.

Y

Unfolding (M3_. — M%)
¥

True

7t /e likelihood + TCA corr.

7 /e likelihood + TCA corr.

Tracking corr.
¥

Trigger corr.
Y

Unshifting (M2

2
e M,y*)

Vacuum Polarisation
FSR treatment
Rad. function H

Total theory systematics

Total systematic error

7
Acceptance 0 corr.

Luminosity corr.

Acceptance Ox corr.
Y
Division by Radiator H

Corr. for vac. pol.

o~ KLOEOS

Tracking corr.
Y
Trigger corr.
Y
Acceptance 0 corr.

FSR — ISR corr.

Division

ey (y)/ ey ()

Accelgtlz:{ance colrgk
(044 R 7075

ocrr KLOE12



https://arxiv.org/abs/1212.4524
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1400 | PP KLOE10 analysis
i KLOEO0S8 analysis . )
1200 L KLOE10 +——o— ; + 75 points between 0.1 and 0.85 GeV
KLOEO8 +H—*— + 60 points between 0.35 and 0.95 GeV? based 232 6 nb 14 k 2006 h
i i l + based on .6 pb~ "data taken in wit
1000 KLOE combination * based on 240.0 pb~!data taken in 2002.

| Vs = 1GeV.
“ Selection cuts:

800 | . : ,
* 2 pion (muon) tracks at large angles Selection cuts

- - o o <« 2 pion (muon) tracks at large angles
600 - 50° < 6, < 130 P 8¢ ang

* small angle cuts: 50" < eﬂ,ﬂ < 130
400 :
+ photons at small angles 6. < 15° or + large angle cuts:
200 oI - 0, > 165° + at least 1 photon at large angles
i 3022 ]
0 p mmmmml | * photon momentum from kinematics: 50° < 97/ < 130°
0.4 0.5 : : : : Pmiss = ~ (P +P-) # photon detection possible

* high statistics for ISR events + disadvantages of Large angle cuts

“ low FSR contribution _
e.g. more ¢p — ntx~ 7’ background

+ suppression of ¢ — ata background

KLOE12 analysis and higher FSR contribution

* threshold region not accessible

+ 60 points between 0.35 and 0.95 GeV?

overcome by use of 2006 dataset.

+ normalisation to Bhabha and PHOKHARA

. -1 -
« based on 240.0 pb™~" data taken in 2002. + normalisation to Bhabha and PHOKHARA

] ] radiator
+ selection match KLOEQS8 small angle analysis

radiator

+ normalisation to yuy events.



: The new (KLOE23) measurement

KLOE23 analysis

» 60 points between 0.35 and 0.95 GeV?>
» based on 1.7 fb~' data taken in 2004 /2005.

+ Selection cuts:

+ 2 pion (muon) tracks at large angles

50° <6, , <1308

+ small angle cuts:

+ photons at small angles 0, ... < 15° or
0, > 165°

X photon momentum from kinematics:
5miss - = (1_5+ +1—5—)
+ normalisation to uuy
+ the above will make the basis of the KLOE23 analysis

however group is prepared to make modifications if

desired.

"

T1
YOKE
I S.C. COIL

Crxostat\
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C‘fi
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E

mry(7y) events

Y
(Level 3 Trigger)

¥
Offline filter corr.

[Observed Spectrum for]

Background subtr.

¥
M,k +A Em iss COIT.
¥

ppy(7y) events
Y
(Level 3 Trigger)

¥
Offline filter corr.

[Observed Spectrum for]

Background subtr.
¥

Corr. for border eff. in Acc.

Unfolding (M%.. — M3 )

True
Y

MTrk +A EMiss corr.
¥

Corr. for border eff. in Acc.

Y

True

Unfolding (M3_. — M%)
¥

7 /e likelihood + TCA corr.

7 /e likelihood + TCA corr.

Tracking corr.
¥

Trigger corr.
Y

Unshifting (M2

2
e M,y*)

¥
Acceptance 0 corr.

Tracking corr.
Y
Trigger corr.
Y
Acceptance 0 corr.

FSR — ISR corr.

Division

ey (y)/ ey ()

Accelgtl:__{ance colrsrh
(044 R 7075

KLOE2x
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The new (KLOE23) measurement

KLOE23 analysis
* Analysis group is tackling different aspects using new
techniques with the intention of reducing the larger

systematic uncertainties.

KLOE12: 0.3%stat @ 0.2% 1 @ 0.7% syst = ~ 0.8% ot
I<L()1323(g0a1): 0.1% stat ® 0.2% m @ 0.3%syst = ~ 0.4% tot

* There will be a factor 7 statistical improvement making the
statistical uncertainty negligible wrt systematics.

* There will be dedicated work on background subtraction
procedure to achieve a x3 reduction of the background
subtraction uncertainty. This is in addition to a twofold

reduction of the remaining systematic uncertainty.

KLOE12 KLOE23
Syst Errors (%) aj," ratio | aj;" ratio
Background Filter (FILFO) || negligible | negligible
Background Subtraction 0.6 0.2
Trackmass 0.2 0.2
Particle ID negligible | negligible
Tracking 0.1 0.1
Trigger 0.1 0.1
Unfolding negligible | negligible
Acceptance () negligible | negligible
Acceptance (0;) negligible | negligible
Software Trigger (L3) 0.1 0.1
Luminosity - -
Vs dep. of H - -

Total exp. systematics

Vacuum Polarisation

FSR treatment 0.2 0.2
Rad. function H - -
Total theory systematics 0.2 0.2

Total systematic error




: Blinding

* The new KLOE analysis will be conducted blindly to ensure good practice and

N
150 .
avoid bias throughout. § - E : _
~ ~ I [
+ This is not a trivial task and is the first KLOE a/fILO analysis to be blinded 0 . B JI
c ! Vo
* The aim of blinding is shift the result of the analysis by a small amount without l.% 100 Vo :
jeopardising the distributions of data and Monte Carlo - E E
* Two root-tuples will be used in this analysis; blinded and working (unblinded) - ' ' KLOE23
so — I | - -
root-tuples i . precision
- L 0.4%
* For the blinding root-tuples proposed procedure is as follows: - | Lo
* Removing a small, unknown (to the analysers) fraction of events from each Y T Y Y S — ‘o.tl)z‘ | 10_54' | ‘0.(1,5' 0.08

2 2 alice |
. OF slice in data.

(a,-a,)/a
up :

+ This modifies the measured differential cross section and thus

Blinded value of a, is t6% with respect to true

H

a,, X st. .. (s) by 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, |* not accessible here).

larger than target KLOE23 precision!
+ Extraction of |F, |2 is done only on blinded root-tuples.




: Blinding

Things to note

All corrections will be found with working root-tuples will then be applied to blinded ones. Blinded root-
tuples will only be provided when all analysis steps are signed off.

The blinding procedure will be done by a member of the collaboration that is external to the analysis.

Unblinding will be performed only at the completion of the analysis and with the agreement of all the

analysers involved.

This blinding is still undergoing checks to ensure procedure is sound.

This blinding procedure like many others assumes a level of honesty

from analysers. Analysers agree not to look at the pion form factor directly
or indirectly before the unblinding.
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“Tracking will be conducted on the working root-tuples

“Previous analyses have provided a foundation for

selections and tracking etficiency. In KLOE23 these will
be studied and updated with improvements made

+Selections:

eatn Y

st~

“IRY OF UUY

“These selections result in different momentum regions

being covered.

“The old selection procedure will be subsequently
detailed ...

No. of events x 107/1 MeV

"
&
(—

N
>

b
j—

oo
j—

=
—

T

Ty

! - ke .___._.
150 200 250 300 350 400 450 500 550
Pion momentum (MeV)
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rorreTed

Point of Closest Approach
(p and z)

Two Neutral Prompt

from mt°

o\ s

Two Neutral Prompt
Cluster (E)

from m©

Tagging Track

Cluster (E) o

L ]

Candidate Track

T'racking

Particle ID
(logl) mt*

( / First Hit (p)

# candidate tracks

# Tagging track + Prompt cluster

s1tr~ 70 selections:

> \/ xfzh + yfzh < 50cm

2 2
0:0\/xpca + ypca < 8cm

“|Zyeq| < Tcm

ca

“Must have associated cluster with LogL>1

+Associated clusters to pions:

+ Clusters with E > 30MeV
+ R > 60cm

% | m,,, — Mo | < 20MeV

*Neutral, i.e. not associated to any tracks

“Tag and probe:

#Given the tagging track, 77 (z~), and two photons search for
candidate track 7~ (™)

*Care is taken to not bias the sample through tracking selection (for example the

tagqing track is expected to satisfy the trigger)
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TUTU

Point of Closest Approach
(p and z2)

\ Particle ID

(logl) mt*

Tagging Track

First Hit (p)

L

Candidate Track

# candidate tracks

# Tagging track + Prompt cluster

\

+»1t 1~ selections:

o \/xfzh + yfzh < 50cm

\/ xgca + ygca < 8cm

“|Z,q| <Tcm

*Must have associated cluster with LoglL>1
*Associated clusters to pions:

+ Clusters with E > 50MeV

+ Clusters are in the barrel and within 5ns < ¢t < 8ns
*Tag and probe:

#Given the tagging track, 77 (xz7), search for candidate
track 7~ (")
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7Ty Or //WV\ .

Point of Closest Approach
(p and z)

One and only one
Neutral Prompt
Cluster (E)

Tagging Track

( / First Hit (p)

Candidate Track |*r========*"""/

# candidate tracks
# Tagging track + Prompt cIuster1

“qy or uuy selections:

o \/xfzh + yfzh < 50cm

2 2
0:0‘\/xpca + ypca < 8cm

|2y, < Tcm

*Must have associated cluster with LogL>1
*Associated clusters to pions:

+ Prompt cluster with £ > 50MeV

*Neutral, i.e. not associated to any tracks
“Tag and probe:

+Given the tagging track, u™(u~), search for
candidate track u~(u™)



Data MG Comparisons

“ Aim:

* Comprehensively improve Monte Carlo simulation
of data

O oy, upy, ntn

» Ongoing work uses 777~ 7

* Distribution comparisons will be done for momentum
and position variables as well as other track and
cluster variables

* Data and MC m_ distributions for the ram control sample
before (upper) and after (lower) the resolution correction.

19

1 :
80

100 120 140 160 180
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200



: Background Subtraction

* Background sources

S oos|- 0.54<Q2, <0.56 o
= 0.08 O < _<U. Ty - gg\\((
,ete” > utu~y, ete” > etey 2 I Uy At
T i
. . . e e . 8L 0.06
* The objective is to estimate the total fraction fof background events in individual slices of S .
N A . . i
sz’ fé T /lmy +féey +f7lm7z Ii "
0.04—
+ The number of events of in each Q2 slice is scaled by (1 — f%) i
* Background subtraction procedure is the dominant of the KLOE12 systematics 002/~
(accounting for ~85% of the total error). -
0-0% 100 120 40 160 180
* Progress
i M [MeV]
* Implementation and correctness checked by reproducing result from previous analysis > =
using new code. -
=
+ Previous analyses uses M, as the main discriminating variable for background subtraction 9 0010
= 0.
o
>
* Background fit results should be independent of variable chosen to fit on -
* In order to improve the procedure other variables are being investigated as alternative or 0.005
addition to M, e.g. polar angle wrt the beam axis 8, ,
# This will provide additional consistency and reduce the systematic uncertainties of the
i A B B B
background subtraction. 0.000 56 55 00 T30

0, [degrees]



| .ook to the future

ny(y) events

'

(Level3 Trigger)
FILF(; COIT.
Backgrou'nd Subtr.
M, + AVEMis$ corr.
Unfolding (M'Reczammﬁ
Y

“Parallel work is being done on the computing infrastructure in Frascati to Corr. for border eff. in Acc.

improve accessibility to the data e likelinood +TCA corr.

Tracking corr.
Y

F Trigger corr. —L

[Observed Spectrum for]

Planned future work:

“Work is ongoing in great detail on all aspects of the analysis (e.g. Trigger
efficiencies, luminosity ...) with the aim to improve systematic uncertainties and
possibly simplify the procedure

* Theory efforts

. D . . oo . . . Unshifting (M__2—>M._ 2
“ A significant effort is ongoing on radiative corrections with the ultimate goal of A°°epta“fe 6, cor. 9 (* )
producing NNLO MC generators Luminosity corr. Acceptance 6, corr.
+ l
. e . o,., measurement
* See Graziano, William, Yannick talks = ]

Luminosity corr.

Y
< STROch()ZO Acceptanc:e 65 corr.
Division by Radiator H
N S tudy hadron-photon model Corr. for F+SR Co:r. for Vac. Pol.
* Produce the blinded root-tuples. ( |F,|2mealsurement ) ’

71 [ o,., measurement ]



https://radiomontecarlow2.gitlab.io/plots/

22

Summary

+ This analysis aims to use 2004/2005 KLOE data to carry out a new measurement. The ~ 1.7fb~! includes ~ 25 million 7y

events which have never been used before in such an analysis

+ This will be a factor 7 statistical improvement making the statistical uncertainty negligible wrt systematics

* The aim is a threefold reduction in the background systematic uncertainty and a twofold reduction in the remaining

systematic uncertainty resulting in a ~0.3% systematic error

* The analysis will be conducted blindly
* Work is in progress on working root-tuples, for efficiency estimates, improving MC simulation and background studies.

+ Combined effort with theory members of the group to calculate higher order radiative corrections and develop NNLO MC

generators

* Timeline for completion not earlier than 2026.
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Slides from L.Punzi

Background Subtraction

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

for T~y and ut .

Mo = (V5 = \JIB+ |2+ M2 — /B2 + M2 ) — By +5-)° =0

ete” — X+X_fy = M, = My

- 0.54 <@ <0.56

Ly

>
200 o
! S 008
Qe
180 -
~
~ ‘ @  0.06
> | c
v 160 o
3 &
+ 140 0.04
E o8
120F HpY(Y) .
k s e e R .‘é..; o 4l ':"‘ 0.02
5 L8 B e e
P ok B L TR TSR Rl SAx,
100} ey
03 04 05 0.6 0.7 08 0.9 1.0 0.0

7Y

=
— Ky
-~ eey

JUTUTT

M2 (GeV?)

nw

¢« 80< Mtl’k < ].].5 MeV
to select ut =7y

° Mtrk > ].30 MeV
to select w7~y

UNIVERSITA
DI PISA




Background Subtraction for 777~ Analysis

Three main backgrounds survive the cuts in addition to the signal (7r+7r_7) :

ete” = utu~y(y) ete” —mete y(y) ete” —ata nY

The objective is estimating the total fraction f; of background events in each bin i of
Qi | |
/ /
fB f,up/y feey +f7r7r71'

« Data M, distribution is fitted in each bin i 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 Wg:
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Reproducing the KLOE08 Background Fit on M,

The KLOEOS8 background fit using M (7~ -y analysis) was successfully reproduced
using newer software (C++ instead of Fortran+Perl).

Data

E T T Signal 2
0 0.68 <Q2_<0.70 - g?ckggr::nd E 0.06 :
Z 10 ‘; 0.04
" e o 0.02_
1 y
e P .A'."h'h. R ¥ E I PP PP PG EPEEPUE PR 0.00-
90 100 110 120 130 140 150 160 170
M., [MeV]
® o 12 2/ ndf 21.27/63
3 ol 2 - po 0.9985 = 0.0029
5 - : S 1 _]-
| e I § T T T T T T T Ty T T e T
; % 3 oo - i Ea 1.0 _I_ ,I.L,] 1 I_-l.l U_.I'r"l' ARRANANT JC S W
s F R LT R "R Ll o T I DT TE
ﬁ —————————————————————————————————————— .:0-"———-'? ------ -I. + + .l-
E - . 0.9
2 2
T B T £ T B 7 B T R 7T R | R T 0 170 o2 0.4 - - 0.7 - -
M, [MeV] Q% [GeV’]
. . . 2 . ;
Fit on My in a bin of Q7 . Comparison of old and new results for f3.

i i i i - o 2
fB _fliM’Y _I_fee'y +f7r7r7r in bin / of Q7r7r'
UNIVERSITA
DI PISA

Slides from L.Punzi



New Fit Variable : 6,

» Background fit can in principle be performed on any variable — M, was chosen
for its good separation between 7~y and p .

» Considering new fit variables can increase confidence in result and possibly increase
precision.

 New variable: polar angle of charged particles 0, has been studied as a fit variable.

« Different distribution due to diffe-
rent spin of 7 and L.

0.010

Events /0.8 deg

» Less separation compared to M.
0.005

1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
0.000 60 80 100 120

0, [degrees]
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