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* AMnanTyAHbIN aHaan3 ( unbinned likelihood amplitude
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AMNANTYOHLIM aHann3 ¢ getektopomMm KMI-2 (5.8 pb)

The data in the The results of a search for the admixture of other possible states
ee — 1+IT2m° (22128 Model P ry [%] U.L. [%]
events) with wn’ + am 1264 _ _
Vs =[1.05-1.38] GeVis  on’+am+ po 1256 2.1%43 4.3
used wr’+ aym+ hyr 1263 1R 0.4

o’ + am+ aym 1263 0.2703 0.8

wm’ + am+ 7T 1250 95152 I3

a7 1

The dominance of the o+ am+ pp- (4E 4730 e

on and a;m is proved , ,
R.R. Akhmetshin et al., Physics Letters B 466, 392—-402 (1999)

The data in

ee — 2o and ee — 221t (28552) is used for the estimation:
B(a,—omn)/B(a,—pm) ~ 0.3

The measured cross section are systematically shifted from other
measurement.



AMHnMTy,quu?l aHann3 npouecca t—3rut’v, ¢ AeTekTtopom CLEO (1999)
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Model Integrated amplitudes Goodness-of-fit
Model 2 R =038 £0.02 £ 0.02 < 2%
R, =043 £0.02 £0.02
R =038 £0.02 £ 0.01
Model 3 R, =049 £0.02 £ 0.02 205
R,,=0.01=x0.02=x0.01
R =001 x0.01 =001

Fit results for various models

* Model with @t and a1t and po, pf, provides the best description of the data.
Physical Review D - Particles, Fields, Gravitation and Cosmology, 61, 1-16 (2000).



HabnoneHne coctosaHui pf, n pf, c neTekTopom BaBar npu E_, > 1.8 3B

1.8 - 2.3 GeV/c?

1.4-— -_
o= IPRD.96.092009) o Sﬂ[m_ [PRD 85, 112009 (2012)]
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The evidence of pf ,(980) in the The evidence of of,(1270) in the

process e*e —-2n°nrnt with BaBar process e*e —=2rn*2n with BaBar 7
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Obuwasa cTpaTermsa amnanTyagHoOro aHaamsa

Signal selection L Signal selection

(ee — pi*pi2pi°) (ee —» 2pi+2pi)

Building of the amplitudes formalism

/ The definition and minimization
of likelihood function (L)

Model vs Experiment comparison




Cxema yckopume/ibHo20 komrisiekca B3rlil-2000

Ceson CBeTUMOCTD, o1
scan2011 20.16
scan2012 13.34

"l
X nOoo

B3M-2000

Yy | onp[o
oo

scan2012  omphi 0.68

scan2013 rho 11.59
scan2013 _omphi

scan2017 6.07
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~ OTbop cobbiTUM ee —» T'2n®

P -=334.901907

phi= 5630023, th= 2.158803
rho=0.036082, z= 0.035667

chi2 rphi= 16.558475 , z= 12.300180

11
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OT60p cobbITHI | ~ OT60p cobbITHH
(ee — pi*pi2pi°) 64 kevents  (ee = 2pi*2pi) 72 kevents |
otal (E-\s)and ¥ < Ve = 750 MeV e Total (E-Vs) and P < 150 MeV/(c)

* Two candidates for ° . .

e 5C kinematic fit ¢ 4C kinematic fit

* The invariant mass spectrum of * The spectrum Of [OEL GlEiy O]

3rd and 4th photons is used for fou.r tra.cks (Es) is us§d f(?r the
estimation of the contribution of

dE/dx (a.u.)

the estimation of the contribution e e
of background: MC pieviy | background:
8 scan201: data s B\ T [ — 0
e 4 MC+bkgr S ypf = F data L
10° © F - MC A
C %
10 103: [ II|
0 00 700 00 B0 7000 [ -,
| dE/dxvs """ ; N “
7 . 2 %/‘ : -'| ._/"-/W' iy "i"!'hn-.. L,
Vi i momentum s S .
50 1 DD 150 200 250 -200 0 200
E21t+21't- - \{g’ GeV

m, , (MeV/c)



dDYHKLUUA npaBaononobus

The production of 47 system can proceed via a list of intermediate states:
o w[1 " ]x°[0~ "] (only 27027%)

al(1200)[1"]x[0]

p[L~"1fo/c[0 7]

pha(1270)[277]

ptp” (only 279277%)

a2(1320)[2F * )«

h1(1170)[1F " ]=° (only 27027%)

e 7/(1300)(0~")m

The relative number of events / at a particular point €2 in phase space can be represented as

jf(Q) — | Va’qa(Q)lz

where the sum runs over all intermediate states, V,, - the complex production amplitude (the
free parameter) and A,(Q2) - the amplitude at a particular point in phase space.



~ dYHKuuA npaspononobus

The likelihood for model under test is

pipi2pi° 2pit2pi
L=—tog T] I§y) T 1(2))
gf:signa.-‘ ,EI(Q)C{Q g.r':signa.-" ’EI(Q)G‘Q

The limited acceptance and efficiency of the detector is taken into account
by summing only over simulated events that pass the reconstruction and

analysis cuts.

1 phase space MC
[el@dn - > IVeAu@P
MC

rec

=
@ An amplitude is normalized to 1: [ ‘A(Y(deﬁ = 1

@ The wn® amplitude is clearly seen at all energies, so A o fixes at 1;

14



~ dYHKuuA npaspononobus

* The amplitudes is symmetric (anti-symmetric) with respect to the interchange
of the momenta of neutral (charged) mesons according to Bose symmetry and

C-parity conservation.

° *b *b

L(wpT) = Gupr * €pvpo L5 wy - d,m - (dypy’ — dgp))),
L(a1pm) = Gaypr - € ay, - d, 7" - (dp3¢ — dvp}y),
L(a10m) = Ga,on - 0% - (d,af, — dyay,) - d,o™ (o) - d,¢* (),

*h

L(p'pfo) = Gpppo - 0+ (dupt — dup ) (dupl? — dup??) - ¢

*b *b

L(.-Of.-o} P ) — gﬁ"ﬁ+ B dﬂpu d”pp) ' (d“pn d«”pn ) ' (dﬂ-ps'}
L(p'him") = g p 0 - (5“3“(0’“,01, d,,p” ) - (d,h7, — d,,h’[i)qf)ﬁ

. m’;r (

d’“pp )

* Masses and central values of widths of resonances are fixed according to

PDG.
« Flatt' e distribution is used for the propagator of (980).
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3HadYeHun cba3 Pa3JINYHbLIX KOMNMOHEHT MaTPU4YHOIO 3JieMEeHTa
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* OLuMbOKa MeToAUKMU ~ 3-7%
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Ob6Lasa cTpaTerna NU3sMepeHnsa cevyeHuns

Signal selection (pi‘pi2pi%) <

| ions f ta-MC
ﬂ Amplitude analysis % + Correctl.ons or .da a

differencies

Radiative corrections, |

Detection efficiency systematic uncertainty,
trigger efficiency

}
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~ Cross section 30
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Nerounuk ommbku Eem <1.06 ] 1.06 < Eep < 1.6 1.6 < B
['sB (%) 5B (%) B (%)

Boiuuranue dpona 3 1 4

Mojenbuas ommbka (0.5 ().8 ().8

Yesiosust otbopa 4 4 2

Pekoncrpykiuug sapsken- 2 2 2
HbIX HHOHOB

Pexoncrpykuug neiirpaJib- 8 8 8
HbIX HHOHOB

Db dekruBiocts rpurrepa (0.3 0.3 0.3

Pajmmannonnas noupaska 1.5 0.9 0.9

CserumocThb 1.0 1.0 1.0

Total 10 9 10

NCTOYHUKN CUCTEMATUYECKOV OLUMOKM B CE4eHUU rnpoLiecca ete —2nlmn
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CpaBHeHME MoJly4eHHbIX YCpeAHEHHbIX 3HAYEHNN CEHEHUMN
ete - 2n°mt OT SHEPrun ¢ pe3ysibTaToM Ha AeTeKTope BaBar. 35
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3aKJiloueHue

BbINOJIHEHO NpeABapuTebHOE U3yYeHne NPOMEXXYTOYHON AMHAMUKY
npouecca e*e -4 B AMana3oHe sHeprui Vs = [0.95-2.01] 3B

[MoaTBep>XAeHaA AOMUHAHTHOCTb aMMJINTY [ @WIL N a 1t NPWY Vs < 2 3B

KaHan o ABN1geTca 4OMUHUPYIOWWM B npouecce ete — 21
npun Vs < 1.5 B

OnpepeneHbl BKAaAbl aMnanTya po, pf,, pp*, pf,, h n

N3mMepeHOo cevyeHue npouecca ere -2l C CUCTEMATNYECKON
TOYHOCTbIO 0K0J10 10% B obnactu saHeprum E = 0.8 = 2 '3B.
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The cross-section of etes — 2ttt vs E__ for different scans

Soon we will publish the cross section of the cross section
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Detection efficiency vs. c.m. energy.
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OTHOWweHne ceveHnn e+e- \to 2pi+2pi- K e+e- \to pi+pi-2piO0.
3akpalweHHasa obnacTtb — akcnepuMeHT (U3 ap. paboT).
To4kn c owmbkamum — pe3synbTaT aMANTYAHOrO aHanm3a (13
naHHOM naboThkl).
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Statistical precision is about 2-3% in average
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