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One Meson, many Opportunities

Properties of the 7-meson &
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@ The n-meson is a C-, P-, G- and CP- ( ) gr I,;
eigenstate
. - Quark mass ratio - QCD anomalies - Transition Form Factor
@ All strong anc! electromagnetic decays are ~ Isospin violation _FSI _. CP-violation
forbidden to first order
@ Access to rare decay processes
”

Today:
1.) Analysis Status of n — 7t7—7
2.) Set up Analysis for n!) — 7t7=~

0
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Decay Dynamics of  — w7~ 70

‘ System H Isospin State |/, I;) H C-Eigenvalue H G-Eigenvalue
n |0,0) +1 +1
(mt7m—70) |0, 0) -1 -1
(rt7n—70) |1, 0) +1 -1

@ Decay n — wTm~ 7% is G-violating = Forbidden to first

order

@ Decay is driven by isospin breaking part of strong

interaction
= C is conserved

@ Decay width: I oc Q%

with: Q% = (25)% x [1 — (m

mq

)2]—1

= Determine decay width I = Access to quark mass

ratio

4

a) Measure I'(n — 7
b) Dalitz Plot Analysis
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Dalitz Plot Analysis of n — 7770

Dimensionless Dalitz Plot Variables:

X =13 T4 =T, —

T ++T, . —+T 0

T 4
T7|'++T1|'_+T7l'°

Y =3

(a) KLOE coll., JHEP, 05, (2008)

@ Describe three body decay by two variables (here: X and Y)
@ Complete information about decay dynamics
@ Parameterise decay width I
Lo (L+aY + bY? + X + dX2 + eXY + Y3 4 gX?Y + )
@ c#0and e #0:

i) Imply C-violation
ii) Cause asymmetries within the Dalitz Plot

@ Compare Dalitz Plot parameters a,b,d,f from experiment and theory

Daniel Lersch (IKP1 - Juelich) CLAS-Collaboration-Meeting 30.03.2017 4 /23



Recent Measurements |
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Most recent result from the KLOE-Collaboration:(")

1n-Mesons produced via: ete™ — & — ny

~4.7-10% n — 7t7~ 70 events in the final data sample

Fit function: Norm x (14 aY + bY + cX + dX? + eXY + fY3)
Determined asymmetries of the Dalitz Plot = Consistent with zero
= No C-violation

(f) KLOE coll., JHEP, 019, (2016)
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Recent Measurements I

0.5

Y
=)
T

-1

Result from the WASA-at-COSY Collaboration:(?)
@ 7-Mesons produced via: pd — 3Hen
~ 120k  — w7~ 7C events in the final data sample
@ Translate each pair (X,Y) into a global bin i(X, Y)
— Obtain one dimensional Dalitz Plot
@ Fit function: Norm x (14 aY + bY + cX + dX? + eXY + fY3)

(d) WASA-at-COSY coll., Phys. Rev., C90(045207), 2014
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Recent Measurements and Theoretical Predictions

‘ Parameter: H —a ‘ b ‘ d ‘ f ‘
g KLOE (08)® || 1.090(5)(*3,) | 0.124(6)(10) |0.057(6)(74)| 0.14(1)(2)
u WASA® 1.144(18) |0.219(19)(47) | 0.086(18)(15) | 0.115(37)

KLOE (16)) 1.104(3)(2) | 0.142(3)(%,) | 0.073(3)(*%) | 0.154(6)(*%)

;oj ChPT (NNLO)® ||  1.271(75) 0.394(102) 0.055(57) | 0.025(160)
F NREFT() 1.213(14) 0.308(23) 0.050(3) 0.083(19)
PWA(®) 1.116(32) 0.188(12) 0.063(4) 0.091(3)

(a) KLOE coll., JHEP, 05, (2008)
Schneider et al., JHEP, 028, (2011)

(b) J. Bijnens and K. Ghorbani., JHEP, 11, (2007)

(d) WASA-at-COSY coll., Phys. Rev., C90(045207), 2014 (e) Peng Guo et al., Phys. Rev., D92(05016), (2015)
KLOE coll., JHEP, 019, (2016)

(c) S- P.

()

..[WASA-at-COSY data
@ WASA-at-COSY results used for Partial
Wave Analysis (PWA) from JPAC group
= Direct calculation of: =
Q = 21.4 + 0.450:(®)

Dalitz Plot Analysis and determination of Q
for vp — pn[n — =7~ =°] with CLAS
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Short Reminder: Status presented at Last Meeting

.

-+ Data
+ Fit

XINDF =0.66

I I L I
2 a0 60 80

T
X Global bin i

@ Problems/Issues:

i) Analysis Parameters loosely chosen
ii) Parameter ¢ = 0.018 & 0.008 # 0
iii) Overview over systematic effects missing <+ Maybe an explanation for ii)?

@ Goal of this meeting:
1. Choosing analysis parameter and define reference data set
2. Set up machinery/procedure for determination of systematic errors and gain first

insights
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Analysis Parameter

O Accept Events

- MC: n-merr®
—4 MC: 0 TrTeTe®

N(Signal) / N(Background) [a.u.]
Rejection / Acceptanc [%]

P R A RN A AR AT S|
. 02 0.3 04 05 7

X . 08
Probability(x2,ndf) -4 2

0 2 4
n from M(rt';17) < my + no, - m,

@ Left:
> Looked at My (p)-distribution in data as a function of probability intervals
> Estimated number of signal/background events for each interval
= Choose 4% probability cut for further event selection
@ Right:
> Use MC data to check rejection/acceptance of w/n
= Choose n =1 for further event selection
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Background Handling and Determination of
NO(np — wrm—70)

8 r 8 Global Bin i =60
@ 1400 Q =
£ F £ 1000 —e— Data
I . < E MC signal
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E 1400| nonTy
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L L i L L Il o = 78 EWWE NN FETE FETE TS RS R N
20 40 60 80 100 120 4 046 048 05 052 054 056 056 06 062
Global Bin

e S5

@ Correct for background for each Global Bin i
@ Determination of N°(np — wtw~7°):
NO(n —= 7= a®)[i] = N7 (1 — = n 7°)[i]/]i], with: Efficiency €[i]
@ Fit resulting distribution with: Norm x (1 +aY + bY + cX + dX? + eXY + fY?)
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Results and Reference Data Set

[
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@ c/e-Parameter: ¢ = 0.013 +0.009 and e = 0.014 £ 0.021

@ Use this data set as reference for systematic studies
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Determining Systematic Errors: Method

1. Do analysis with analysis parameter p1, .., py (e.g. kinematic fit probability)
= Obtain reference data set with result(s): R+ AR

2. Redo analysis:

a) Vary parameter p; (e.g. beam energy) within interval [pj1, pi]
b) Keep remaining parameters pj; fixed

= Obtain sub-data sets i1, .., ix with result(s): Rim + ARim, m=1,.., k
3. Are sub-data sets i, .., ix statistically uncorrelated?

Yes: Errors AR, are (statistically) uncorrelated and can be treated independently
No: Errors ARin, are (statistically) correlated and have to be corrected:
ARy — /AR — ARZ)|

= Fit a straight line to Rim + ARj» and determine error o; from that fit

4. Repeat steps 1.-3. for remaining parameter
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Systematic Effects: Beam Photon Energy Ranges

@ Divided photon beam energy in three ranges:

1. E, < 13GeV
2: E, €[1.3GeV,3.6GeV) (dead paddle region has been excluded)
3: E, >3.6GeV

@ Leave other analysis parameter unchanged

@ 3 (statistical) independent data sets = Compare to reference data set
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Systematic Effects: Beam Photon Energy Ranges

Parameter C

Parameter A
Parameter B
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Systematic Effects: The Kinematic Fit

@ Look at different probability intervals:

> Intervall € [1%,20%)

> Interval2 € [20%, 40%)
L

> Interval5 € [80%,100%)

@ Leave other analysis parameter unchanged

@ 5 (statistical) independent data sets = Compare to reference data set
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Parameter A

Parameter D

Systematic Effects: The Kinematic Fit

Kinematic Fit Probability
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Systematic Effects: Cut on the Invariant Mass

@ Vary cut on invariant mass according to:
Mz, 77) < my + noy — myo

® With n e [-2,2]
@ Leave other analysis parameter unchanged

@ 5 statistical dependent data sets = Compare to reference data set (take care of
error handling)
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Systematic Effects: Cut on the Invariant Mass

Parameter A
Parameter B
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Systematic Effects: Cut on the M2(p, n ", 7~ )-distribution

@ Vary cut on M2(p, n+, 7~ )-disstribution:
M2(p, 7", m7) € [~n0 0, N0 0]

® With n e [-3,3]
@ Leave other analysis parameter unchanged

@ 5 statistical dependent data sets = Compare to reference data set (take care of
error handling)
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Systematic Effects: Cut on the M2(p, n ", 7~ )-distribution
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Summary of the Systematic Errors/Effects

| Parameter \ Ostat \ O beam \ T fit ‘ Tim ‘ oing ‘ Otot
a=—1.135 | £0.021 | *QUZ [ TO2747T 00 T 0016 0 28T
b=0149 | £0.020 | 93, | 923 [ ToIEoom 04
c=0.013 | £0.008 | 51% | coor. | ~ooo1 | —o.o01s | o117
d=0120 | +0.020 [ T9007 | T0%% | T00%0 | ~0.005 | o053
e=0.014 | £0.021 | T4 | “5loa0 | “o.0o6 | ~o0.002 | —0.061
f=0269 | £0.048 | 0% | T00% | 0228 | 008 | —van
g = —0.055 | +0.068 i%‘_%ﬁgg t%',(ﬁ}a 38.6304 @8'16‘06 i%“i?f

@ Total systematic error: oo = \/aﬁeam + a?,-t + a,-zm + Uio
@ NOTE(S):

» These are no final results!
» Errors should be taken with caution
> Systematic studies are still ongoing = Everything might change (or not)
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Current Status

[ Exp. —a b c d e f |
WASA 1.144(18) 0.219(66) —0.007(9) 0.086(33) —0.020(52) 0.115(37)
KLOE(16) 1.095(6) 0.145(8) 0.0 0.081(9) 0.0 0.141(15)
F0.302 F0.455 TO.111 T0.032 T0.042 T0.207 |
GI2 (5.0) | 1.1357930% [ 0.14070%%E [ 0.0137G T [ 012079032 | 0.014700%2 | 0.2607%207
@ Errors for parameters a, b and f are far too large
@ Core-value of parameter f is far off compared to previous measurements
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Outlook: Efficiency Correction
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@ Introduce efficiency correction fact F(i) which has been determined by comparing
particle momentum distributions between data and MC

@ Correct efficiency: €(i) — €(i) x F(i)
@ Obtain: ¢ = 0.006 £ 0.007, other parameters are not affected (within the errors)

@ Justification and effect of this method on systematics? (currently ongoing)
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n — wtm y: The Box Anomaly and 77~ FSI

Chiral limit:)-(® © [Thee(y — mr ) = 35.7eV(

@ &P (n - atn—y) = (55.34+2.4)eV(¥
triangle anomaly box anomaly . B
A Y (¢) B.R. Holstein, Phys. Scripta, T99:55-67, 2002
(d) PDG, Chin. Phys., 090001, 2014

__man , V. @ Photon energy distribution E,:(¢)

(e) WASA-at-COSY coll. Phys. Lett.,
B707:243-249, 2012

A~ Y

@ Wess-Zumino-Witten Lagrangian

o WASA-at-COSY:
(a) Wess, Zumino, Phys. Lett, B37(95), 1971 +

pd - °Hen[n - 1t'rry] e, +

(b) Witten, Nucl. Phys., B223:422-432, 1983

@ Decay amplitude A, + -, is sensitive ;P% :
to box anomaly(©): + +
%{M {:}
Anﬂﬂ+w,vmm(i—:cose—\/§%sin0) §§ *

> E

| | | I | | | |
0(J 0.02 0.04 0.06 0.08 0.1 0.12 0.14 016 0.18 0.2
E, inn-rest frame [GeV]

Ey(snm) = 3+ (mn — )
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n — wtm y: The Box Anomaly and 77~ FSI

@ rTheoy(y 5 ntr—n) =357V
@ MB®(n— ntr—y) = (55.3+£2.4)eV(®

(b) B.R. Holstein, Phys. Scripta, T99:55-67, 2002
(c) PDG, Chin. Phys., 090001, 2014

Beyond chiral limit:

@ Photon energy distribution E.:(¢)
(d) WASA-at-COSY coll. Phys. Lett.,
B707:243-249, 2012

s

— 9000
=

F —a=189Gev? An_ ey

@ Wess-Zumino-Witten Lagrangian “EHBDO a=
— . . WASA-at-COSY:
& w7~ Final State Interactions " 2000F- " pa-tenin eyl
@ Modification of decay amplitude:(? 600
(a) F.Stollenwerk et al., Phys. Lett., B707:184-190, 500/
400

2012

300
Aprtn—ry X [FRv(Snr) X (1 + asrr)] 2000

=
.. by F; a=0 | | | | | | | |
Description of FSI: PV A 002 0.04 0.06 0.08 0.0 012 0.14 016 0.18 0.2
reaction specific® « # 0 E, in nrest frame [GeV]
*Input from theory
/ Ey(snr) = 3 - (mn - 327)
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Theoretical Predictions and Recent Measurements

Fn—atn=)/Tn = 7t7r 7% | a[GeV 7]
Gormley et al. 0.202 £ 0.006 1.8+0.4
Thaler et al. 0.209 + 0.004 -
= Layter et al. - —09+0.1
£ GAMS-200 - 27101
5 CRYSTAL BARREL* - 1.8+0.53
53 CLEO 0.175 £+ 0.013 -
w WASA-at-COSY Preliminary: 0.206 4+ 0.011 1.89+£0.86
KLOE 0.1856 £ 0.003 1.32* £0.2
CLAS Analysis ongoing -
BESIII Analysis ongoing for i and 7’ -
WASA-at-COSY Analysis ongoing for pp — ppn -
> N/D 0.2188 £+ 0.0088 0.64 +£0.02
9 HLS 0.1875 + 0.0094 0.23£0.01
£ [ (0(p®) +1—Toop) 0.1565 + 0.0063 0701
Box anomaly 0.119 + 0.0048 —1.7£0.02

*Measured 17’ — 7r+7r7'y * Include effects of az: Kubis and Plenter, Eur. Phys. J., C75: 283, 2015
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Theoretical Predictions and Recent Measurements

Fn—atn=)/T(n— 777 7% | o [GeV7]
Phys. Rev.,D2:501-505, 1970 0.202 4+ 0.006 1.8+0.4
Phys. Rev.,D7:2569-2571, 1973 0.209 4+ 0.004 -
t Phys. Rev.,D7:2565-2568, 1973 - —0.94+0.1
GE) Phys.,C50:451-454, 1991 * - 2.7+0.1
g Phys. Lett., B402:195, 1997" - 1.8 +0.53
4 Phys. Rev. Lett.,99(122001), 2007 0.175 +0.013 -
w Phys. Rev. Lett.,B707:243-249, 2013 - 1.89 +0.86
Phys. Lett., B718:910-914, 2013 0.1856 4+ 0.003 1.324+0.2
> Phys. Scripta, T99:55-67, 2002 0.2188 + 0.0088 0.64 + 0.02
8 Europ. Phys. Journal, C31:525-547, 2003 0.1875 + 0.0094 0.234+0.01
-IE Phys. Lett., B237:488-494, 1090 0.1565 + 0.0063 —0.7+0.1
Phys. Scripta, T99:55-67, 2002 0.119 4+ 0.0048 —1.7+0.02

*Measured ' — 757"y

* Include effects of a: Kubis and Plenter, Eur. Phys. J., C75: 283, 2015

Daniel Lersch (IKP1 - Juelich) CLAS-Collaboration-Meeting



Current Status in CLAS G12

@ Setup analysis:
> Neural Network to suppress
w7~ (0)-background
> Kinematic Fit
to hypothesis 77~ (v)

@ Determine M(xt, w~)2-distributions
from plot on the right hand side
(ongoing — first results expected soon)

@ Concept for determination of systematic
errors already setup

@ To Do:

1. Validation/Justification of analysis
steps

2. Determination of o and = ‘olz‘ ' ‘0‘4‘ ' ‘o‘s‘ " ‘o‘e‘ = ‘1 = ‘1‘2‘ ' ‘1‘4‘ ' ‘1‘5‘ ' ‘1‘@‘ 2
r(n— wtrv)/T(n = xtxx0) M(r* ) [GeV3/cY]

3. Also go for analysis of
n =TTy
(already visible in right plot)

My(p) [GeV/c?]
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Summary and Outlook

= Analysis of n — 77~ 7%

> Defined reference analysis parameter and data set
> Set up method for determination of systematic errors:
* Nearly completely automated
* At current stage:~ half a day (including analysis of the complete g12
data set) for determining systematic errrors
* Further systematic checks can be added
> Determined systematic errors for four different analysis parameter
= More to come (e.g. background handling)
> Final results (and errors!) still need further investigation

= Analysis of n') = 7t

> Set up preliminary reconstruction plan
> Determination of a-parameter ongoing
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Backup: Momentum Distributions

5 F E)
SF 8,
= | =
Sk 2
< F ©
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Sipek p(rt) without cut on MZ(p,c' ) e p(r) with 3a-cut on M(p, Tt t)
o F —+— Data @ —+— Data
c F X . c X .
310°k — MC:n-rmrd I —}— MC: n-mnn®
Sl [$)
0 10%
. L 1 1 1 1 1 - Il 1 1 1 1 1
10° 01 02 03 10° 01 02 03

0.4 0.5 0.6 0.
Momentum p (17) [GeVic]

reconstricted

0.4 0.5 0.6 0.
Momentum p (17) [GeVic]

reconstricted

Distributions already corrected for non-resonant and n — 77—~ background
Left: Before cut on M2(p, 7", 7~) / Right: After cut on MZ(p, 7", 77)

Next step/test: Use distributions shown in top left and define a momentum
_ Counts(Data)

. oy . P
dependent correction factor: R(i) = Counts(MC) | = Py,
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Backup: Momentum Dependent Corrections

=~ T~ 35F =~ 18]
=G i1 %) glo
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02 04 06 08 1 12 1.4 16 18 2 0 02 04 06 0 02 04 06 08 1
(1) [GeV/c]

08 1
Momentum_ . .(p) [GeVic] Momentum__ . ,(0) [GeVic] Momentum

reconstructed

Look at ratio: R(i) = Ccﬁ'l:tsis(('),\;g) = f(Momentum(i)), i = p, 7", 7~

Define event-based weighting factor: F = R(p) x R(n") x R(7™)
Use F for weighting histograms, when analysing MC data

Determine efficiency correction (see next slide)
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Backup: Reconstruction of n — 771~ v-events

Defining discrimination variables

MC: n-n*ny

X

P, [GeVi/c]

Cos(£(n" ) inn-rest frame)

Lol L L
04 06 08 1 05 1

E, [GeV] Cos(6, in c.m.)

MC: p— n*1”

°
@

P, [GeVi/c]

o

Cos(£(n" ) in n-rest frame)

&
&

L
05

Cos(6, in c.m.)

ol

E] 05
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Backup: Multivariable-Analysis: Neural Networks

prot_theta_s

angle_pipi event_type

missing_energy

@ One could define separate cuts on the discrimination variables
@ But those variables are often correlated = Multivariable-Analysis

@ Use an artificial neural network with:

prot_theta s = Cos(6;(in c.m.))

angle pipi = Cos(Z(n™, 7™ )in n-rest frame)

missing _energy = Ex

event type =1forn— wTw vy and 0 for p — ntn—
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Backup: Neural Network Output

MC: p-Ti'Tt MC: n- 1ty

O Accept Event
0 Accept Event P

Entries
2
Entries

| I I I I
0 0.2 0.4 0.6 08

Neural Network Output Neural Network Output

@ Network has been trained with MC data where the event type is known

@ After training the network, obtain output variable which is a function of the
variables defined in the beginning

@ Reject events with output less than 50%
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Backup: What is cut away?

MC: non*ny
< F @
S osE £
v F Il
O = 10
—_ E - 05
x O7F 1] n
o 06 $ L
E =
0.5] _E |
04| — r
E v [
03? +h" 05
02F N L
£ N .
0.1 D F 10
Bttt Ll Q I L
1 -08 -06 -04 -02 02 04 06 08 1 O 05 1
E, [GeV] Cos(6, inc.m.)
MC: p— '
) @
> E L
] s [
9o E = osf
—_— E -— 51— 10°
x E 0 +
- © ot
E & F
3 s T
= ~ 10
v [
03 + 05F
02 E/ N
: 5
E %
TN, L Q | !
-1 -08 -06 -04 -02 04 06 08 1 O B 05
E, [GeV] Cos(6, inc.m.)

Before cutting on the neural network output
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Backup: What is cut away?

MC: non*ny
) E o T
S osE £ r
[0} E © L
o o = L 10
—_ E - 05
x O7F 1] n
[ © f
= oL
R 1
I L
v [
E + 051
02f E T
£ N .
01 B 5 10°
T AT o . | |
1 -08 -06 -04 -02 02 04 06 08 1 O -1 X 05 1
E, [GeV] Cos(6, inc.m.)
MC: pon*n
o I T f
S oo v g T °
8 08F g r
= o7E B T
a 06F , E- [ 1
o0sE g of
E =
R [
E + 05— 10"
02F o B
oaf J
Eoitin bt 3 -k . ‘ .
1 08 06 -04 -02 0 02 04 06 08 1 O -1 05 o 05 1
E, [GeV] Cos(6, inc.m.)

Before cutting on the neural network output
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Backup: Masses and Acceptances: MC p — 7™

M(z* ) [GeV/c?]

I I I I N BN B I I P N N AN AUV I ATATN AR IATRT AVAVAr W
02 04 06 08 1 12 14 16 18 2 02 04 06 08 1 12 14 16 18 2

M,(p) [GeV/c?] M,(p) [GeV/c?]

@ Left: wifthout cut / right: with cut

@ =~ 5% events are accepted
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Backup: Masses and Acceptances: MC n — wtan v

— 2r
2000 E 2000
2 18
1800 > E 1800
O 16—
1600 (D E 1600
= el
1400 — £ 1400
20 & E 1200
+ A=
1000 B F 1000
b0 = 08 800
600 06— 600
400 400
200 200
N RN BN IS B B AU B AR o = I B A I SN W R | S
02 04 06 08 1 12 14 16 18 2 02 04 06 08 1 12 14 16 18 2
2 2
M,(p) [GeV/c?] M,(p) [GeV/c?

@ Left: wifthout cut / right: with cut

@ =~ 98% events are accepted
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Backup: Application to Data

& &

© °

> >

[0)] [0)]

o, <)

+ +

S &

= =
sl b b Lo b b a Lo Lo a L coada v b b b b b b Lo Loy 1
0 0.2 04 06 0.8 1 12 14 16 18 2 0. 0. 1 12 14 16 18 2

M,(p) [GeV/c?] M,(p) [GeV/c?]

@ Left: wifthout cut / right: with cut
@ 7)-signal clearly visible now

@ Reduced 7t 7~ (0)-background
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Backup: Features of the 1D Dalitz Plot

x10° g
300 2 E
@, 200—
= Y<0DiOvY>0
& 180
250 £ £ m
o 160
200 élao}
%S 120
150 E
100{—
100 80—
60—
50 40
20—
0 Bl L NPT I PP O L B

i
°
N
S
w
]
IS
]

50 60 70

- B‘O‘ ' 90‘ ' 100
Global Bin i(X,Y)

@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60
0 L o (14aY +bY?+ cX +dX? + eXY + f¥?)
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Backup: Features of the 1D Dalitz Plot

x10°
E —}—  Distribution with WASA parameters E £ —}— Distribution with WASA parameters
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(?; ~ —+— Distribution with WASA-Parameters and 8a > 0 é:‘ H —+— Distribution with WASA-Parameters and 5a < 0
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Global Bin i(X,Y) Global Bin i(X,Y)

@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60

° %(X(1+3Y+bY2+CX+dX2+eXY+fy3)
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Backup: Features of the 1D Dalitz Plot

E —}—  Distribution with WASA parameters E —}— Distribution with WASA parameters
e , 20
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@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60

° %(X(1+3Y+bY2+CX+dX2+eXy+fy3)
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Backup: Features of the 1D Dalitz Plot

';: Distribution with WASA parameters ; Distribution with WASA parameters
e S e e
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@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60

° %(X(1+3Y+bY2+CX+dX2+eXY+fy3)
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Backup: Features of the 1D Dalitz Plot

';: Distribution with WASA parameters ; Distribution with WASA parameters
£ N — e N
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@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60

° %(X(1+3Y+bY2+CX+dX2+eXY+fy3)
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Backup: Features of the 1D Dalitz Plot

';: —|— Distribution with WASA parameters ; —|— Distribution with WASA parameters.
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@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60

° %(X(1+3Y+bY2+CX+dX2+eXY+fy3)
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Backup: Features of the 1D Dalitz Plot

x10°
';: —|— Distribution with WASA parameters ; E —|— Distribution with WASA parameters.
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@ Look at 1D Dalitz Plot with WASA-at-COSY values for a,b,d and f
@ Center of Dalitz Plot is at i(0,0) = 60

o LT o (14aY +bY2+ cX +dX? + eXY + fY?)
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