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e Cross-section measurement eTe™ — 7t~ 7nt7~ at
/5 <1.06 GeV

e Study of 7w~ 7T~ internal dynamic

® Measurement of p — 77 7nt7~ and ¢ — 77 wT 7™
branching fractions

[ ]

(g — 2),, contribution
® To compare with theory predictions
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CMD-3 and VEPP-2000

CMD-3 detector

VEPP-2000 collider
L=8%10%Tcm2¢1 at 2.0 GeV

VEPP-5

Luminosity at
/(s)=660-1060 MeV

L=84.7 pb~!
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Previous experiments
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This work is CMD2(R.R. Akhmetshin et al. (CMD-2 Collab.), Phys.
Lett. B 475, 190 (2000),) 3000 nb~"
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=

Primary selection criteria 777 7

"Good" track:
® p<0.25 cm; |Zg| < 12 cm; Npig > 5; x& < 30
pi < 1.5 % Epeam
Two class of events: 4 tracks and missing track events
Common selection criteria for 2 classes:

® Each track should correspond 7 according to e/m separation
procedure

® ¢ is angle between tracks: min ¢; > 0.2; max ¢; < 7 — 0.2
e () is track polar angle: 0.7 < 6; <7 — 0.7
® Event should not contain Ks particles
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0E distribution in 4 track class
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0E distribution in missing track class
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Missing track polar angle

i F _ htn_wetamissexp3tlr05
ntries
g i
8
6
i
Al WAt Ry
P BRI | l_w " wl L Iw d 1oy \‘\T L + P

05 1 15 2 25 3
polar angle of missing track

red for MC; black for EXP Epcam = 460 MeV

O

22nd Lomonosov conference on
CMD-3 Elementary Particle Physics Page 9 from 33



Background

e ete” »rtr 7% roe 10 — etey

o etem s eteete™

e efem s etey

® Selected events in 4 track class: Ny=12758

® Selected events in missing track class: N3=12245
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7t n%PID 7t 7 as 7

We selected pions from ete™ — 777~ 70 process; energy range
100-480 MeV/c, 19 bins; Probability is ratio between event number
after this cut E¢y — 12/11 % p + 70 < 0 to all selected events. It is
calculated for each bin
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EXP:PID probability of 7w as m dependence on momentum. Left fig.
for T ; right fig. for 7~
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Cut on % vs P if P<100 MeV
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Detection efficiency of ete™ — n"n 77~ before

corrections

detection efficiency 2pi+2pi-
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Formula

B N3 + Ny
Lx(e34 €)% (1 + dgc) * (1 + doutde) * (1 + 0raq)

g
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Detection efficiency of ete™ — nfn 77~ after

corrections

detection efficiency 2pi+2pi-
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et+e— >t

Preliminary:

CMD-3

Cross-section 4pi,nb

t7~ cross-section: runs comparison
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e+ e— — 7w m nTn~ cross-section: linear scale

Preliminary:
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e+ e— — 7r w1~ cross-section: w meson energy

Preliminary:
CMD-3

cross-section 4pi,nb
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Fit Formula and results

7(Bem) = o0f(Bem )1~ & rogz |, where oy is a

non-resonant cross-section at ¢ resonance mass mg=1019.456
MeV/c? with y3=4.24 MeV; f(Ecp,. ) = eB(Fem—m0) B is slope
parameter describes of the energy dependence of the non-resonant
cross-section, and £ is a complex amplitude of the

#(1020) — 7t7 7t~ transition

Fit results:

oo = 1.242 £ 0.016 nb

Re &€ = 0.120 £ 0.016

Im & =0.026 £ 0.012

Preliminary:

B(¢p »ntn ntn )= (45+1.3)%107°
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e+ e— — 7r 7T~ cross-section: ¢ meson energy

range
Preliminary:
Energy depedence of cross-section 2pi+2pi-
_Q =
E_ 2.2 CMD-3 4pi “
o - CMD-2
< 2 — Babar
% - CMD-3 2016 4pi at phi 201
= 1_8:— SND 2001
§ 1.6 X2/ ndf 30.51/27
9; E PO 1242 +001553
o 14— pl 1019+ 0
3} = p2 420+ 0
1.2 P3 01199 +001603
- p4  0.02597 +0.01235
1? p5 0.01278 + 0.0003094
0.8
0.6

FART T IS S SR AN ST ST SN NN SN SN S ST ST S MY
1000 1020 1040 1060 1080

CwrnAarrnsranm AN A/

P O T

960 980
22nd Lomonosov conference on

CMD-3 Elementary Particle Physics Page 20 from 33



Conclusion

® Preliminary result of ete™ — 77 77~ cross-section
measurement at c.m.s. energy below 1.060 GeV is obtained

® Selection criteria for background suppression are developed

® Preliminary result of B(¢p — ntn nt7n~) = (4.54+1.3) % 107°
is obtained and agrees with PDG data (3.9728) + 10-°
and with previous CMD-3 measurement:
(6.54+2.74+1.6) % 1076

® e/ separation procedure is developed
® Detection efficiency corrections are calculated

e Systematic uncertainty study is in progress
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Backup
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Selection criteria

Criteria for 4 track class:
® Events with 4 "good" tracks, Zj}:l g; = 0, where g; track
charge
® 50 > 2Epeam — Yopy \/PZ + m2 > —50 MeV
Criteria for missing track class:
* Events with 3 "good" tracks, | 3, qi| = 1, where g; track
charge
® 50> Wpeam — L0y 1/ +m2 — /Dl +m2 >-50 MeV,
where pmiss missing track momentum
® min (Pbeam - P+ - P*)M(Pbeam - P+ - P*),u > 50000 MeV?
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e/m separation

EXP:
Particle is a pion if:
® p <100 MeV/c and |f(p) — 9£| < 1500, where

Fp) = 328080 +221510° 377510 L4 p

® p>100 MeV/c and E¢y — 12/11%p+ 70 < 0
MC:
Particle is a pion if

* p <100 MeV/c and |f(p) — 9£| < 1500, where

F(p) = 328080 +221510° 377510 L4 p

® p > 100 MeV/c We do not use MC energy deposition
distribution. We use PID probability dependence from previous
slide

22nd Lomonosov conference on
CMD-3 Elementary Particle Physics Page 24 from 33



e+e— — wn wtw™ cross-section: log. scale
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cross-section 4pi,nb

e+ e— — wn nw~ cross-section: fit
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Cr 0ss-section 4pi,nob

e+ e— — wn nw~ cross-section: fit
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7~ B EXP&MC

EXP
Negative

MC
Negative
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7t 7% E. ana 7 B EXP&MC
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[aHHble o cBeTUMOCTMU

Tabnnua: Data

Ceson Fon | /s, MaB | [ Ldt, n6 !
rho2013 2013 | 560-980 | 5000
omegaphi2013 | 2013 | 740-1060 | 18200
rho2018 2018 | 560-1020 | 12400
omegaphi2018 | 2018 | 680-1060 | 49200
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Popmynbl 3/4

Nzgc+N: . Nzge . N
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HemHoro o6 naeHtundcgpunkaymnn

[ns naenTudmkaymm Tpeka Mbl NCMOSb3YEM NOHN3ALMOHHBIE
notepu B ApelichoBoii Kamepe 1 3HeproBbiAeNeHNe B KaNOPUMETPpE,
npuBsi3aHHOe K Tpeky. Pacnpegenerusi no noHn3aunoHHbIM
NOTEPAAM COMNAcytoTCsl B SKCMEPUMEHTE U MogenvposaHuu. Ho npu
OAMHAKOBBIX UMMYNbCAX SHEPrOBblAENEHNE B KAJIOPUMETPE He
COBMaAaET C 3KCNepUMeHTOM. [103TOMYy Mbl pelninm Mcnonb3oBaThb
3aBNCMMOCTb SHEProBbIAENEHUS OT UMMY/IbCA U3 SKCMEPUMEHTA

ete” — 7r+7r’7r0.

22nd Lomonosov conference on
CMD-3 Elementary Particle Physics Page 32 from 33



Monb3a e/7 pa3sgenexuns
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