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[Tpouiecc ete™ » KTK™n
 Ilpouecc uzyuancs BABAR (u CHJI):

1. B kanaine n — yy (~480 curHa/jbHbIX COOBLITHI)

2. BikaHasen - ntnmY (~ 250 curHa/NbHBIX COGBITHUH)
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OTOOp COOBITHI: «XOPOIINE TPEKU

*  OT00p «XOpPOIIUX» TPEKOB:
TpebyeTcs, 4ToOBI B COOBITHH OBLIO POBHO 2 TpeKa
1. C mpOTHBONONOKHBIMU 3aPsIaMU
BeuieTaromux u3 001acTu B3auMojaeiicTBus mydkoB p < 0.6 cm, |z|<12 cm

2

3. Tloaspueim yriom 0.9 < 8 < — 0.9

4. Vmeroriue nomnepevyHsiit ummyisc > 60 MaB/c
5

dE /dx MmeHbllle, 4eM Yy IPOTOHOB C COOTBETCTBYIOIIUM UMITYJIbCOM
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OTOOp COOBITHI

* B monmenuposanun dE /dx KaOHOB M MMOHOB Pa3bIrPLIBAETCA MO * [lepeOuparorcss Bce mapbl (OTOHOB ¢ sHeprueil > 40
(QyHKOMAMU ~ IUIOTHOCTH  BEPOATHOCTH,  HAMJICHHBIM B M5B u npoBoauTcsi KHHEMaTudeckul Ut (TpedyeTcs
HKCIIEPUMEHTE B TAHHOW TOUYKE 110 SHEPTHUU COXpaHCHHUE PHEPTUH U UMITYJIhCA)

* Brmuncnsgercs ¢QyHKuus npapaonofoOus Ans TUNOTE3bl ABYX e Jlnd (rpy0Ooro) BbLIeNeHUs cUrHana TpedyeM y? < 75
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OTOOp COOBITHI

dE/dX vs. p mist oToOpaHHBIX COOBITHIA: WNuBapuanTHas macca ()OTOHOB! HNuBapuanTHas Macca KaOHOB:
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OTOOp COOBITHM U PA3ACIICHUE CUTrHAIa U (pOHA

« Tpebyercs Mi,,(KTK™) < 1050 MeV/c?

OCHOBHBIMHU (DOHOBBIMHU KOHEUHBIMU cocTossHusAMU saBisitoress KK " ntn™ u KYK " nrnY

* Paznenenue curnana u poHa mpoBOAUTCA (PUTHUPOBAHUEM PaCIpEICSICHUS TUcOaIaHca YHEPTUU B COOBITHU:
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Pa3znenenue curaana u (poHa

* CurHaiabHbIN NTUK B MOACIUPOBAHUU (PUTUPYETCS TPEMS IrayCCaMU:

qJC 1 xr — -2
fi‘g(T) — an(alG(:ﬂ, pi,01) + asG(x, pa,02) + (1 — ay — a9)G(x, P:H:G'H)) Gz, p,0) = Jono eXP(—(FQJf) )

* B akcnepuMeHnTe Kk popMe CUTHAIBHOTO MHKa J00aBIsieTCs cBUT 0X U yiupenue §a. ®oH putupyercs TMHEeHHON PyHKIIHUEH

sig

fo () = ag (alG(:r_:Hul + oz, \/crf + 60?) + asG(x, g + O, \/gj +00?) + (1 — a; — a9)G(x, pug + oz, \/r:r;f + 552))

* Bcero B akcnepumente BoiiencHo 3009 + 67 curHanbHBIX COOBITUI

O PexTUBHOCTE perucTparum: Pa3znenenne curnana u ¢pona (E = 1.967 3B, 2017)
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Pa3zneneHue curHajia u (poHa
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Pa3zneneHue curHajia u (poHa
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Pa3zneneHue curHajia u (poHa

Fi_2017_0_ewp_oE F_2017_1_swp_dE Fi_2017_2_sapgiE F_B017_3_swp 8E Fi_2017_3_swp 8E

T g P e e

'—""qrv--—v aF —
B_2017_18_eap_dC




D(P(PEKTUBHOCTH TPUITEPA

CpabarbiBaHHE TPUITEPA HE MOJACIUPYETCS, TOATOMY €ro 3PHEKTUBHOCTH OIEHUBAJIACH IO JaHHBIM

Nyt /¢t - 9MCII0 COOBITHIA, B KOTOPBIX CpabOTall TOJIBKO

HEHUTpaIbHBIN/3apsIKSHHBIA TPUTTEP

NyT&cT - UACIIO COOBITHIM, B KOTOPBIX cpaboTaiu o0a Tpurrepa
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ITormpaBku K 3 PEKTUBHOCTH

B o6nactu nonsipabix yrmoB 1.0 < 8 < m — 1.0 3pdhexkTUBHOCTH perucTpanuu Jjisi KAOHOB B MOACIUPOBAHUU U IKCIIEPUMEHTE
COIMIACYIOTCS ¢ TOYHOCTBIO 1% (IIpoBepeHo B aHanm3ax nponeccos ete™ - KYK~ KK n'tn™)

OtOupaem coOBITHSA, B KOTOPBIX OJIMH KAOH JIETUT B «HaAeXHYI0» obnacth 1.1 < 8 < m — 1.1, a BTopoil — KyJ1a yroJlHO

Bribupaem coObITHS MO CUTHAIBHBIM koM —40 M3B < AE < 20 M3B (kuHeMaTuKa CUTHAJIBHOIO MpOoIiecca MOACIUPYETCS
HaJICKHO)

Yrnosou CIIEKTP BTOPOTO KaoHa

(MonenupoBaHue HOPMHPOBAHO Ha OTHOLLIEHUE CIIEKTPOB B MOJEIMPOBAHUU
T .
JKCIIEPUMEHT B THAIIA30HE |E — 9| < 0.5): U DKCIIEPUMEHTE:!
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ITormpaBku K 3 PEKTUBHOCTH

ITonpaBka Kk d¢dexktuBHocTs peructpauud  K+YK™n ¢ IIpuMeHeHHe IONPAaBKU JENAET OLEHKY IMOJHOIO0 YHCIIa

BBIYUCJIISIETCS KaK CBEPTKA MOMPaBKHU K A3(Q(PEKTUBHOCTH ISl POKJICHHBIX CUTHAJIBHBIX COOBITUI HE 3aBUCSIIEH OT OTOOpa
KaOHOB C YIJIOBBIMU  pPacHpeieiCcHUsSIMU KAOHOB B o 6:
MOJICJINPOBAHUU:
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Beraucinenue n AIIIIPOKCUMAIINA CCUHCHN A

e = emc(l + Oeff ) Etrig

[TonpaBnenHast 3PEKTUBHOCTD PETUCTPALINHU:
Ceuenue BeIUHCISETCS 11O (hOopMyIie

Ovis Nsig.events

1 + (sra,d - LE(]_ + (srad)B?{+K—

OBorn —

Pan. ITonpaBky BBIYUCIIAIOTCSA UTEPALUAMHU, HA
MIEpBOM UTEpAIMKU UCTIONIb3yeTCs ceuenne BaBar
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ATIIpOKCUMaIHs CEUCHUS

e Jlns ¢huta MOKHO MCIIOJIB30BaTh KBA3UABYXUYACTUUHYIO WIIM TPEXYACTUUHYIO (POPMYITY:

— 0.25f
— - ! / 2 | .
55 (v/3) P [ans e | (DeBg, )Tymi, S
Opn(s) = 127 4+ o Douls 3 _
c.b.*( ) g3/2 g ‘p(ﬁ(m@)lg d‘( ) ;Q 0_15:_
8 0.1
y ! ' mb
g (S) = QTF‘?ﬁmi ) an.r.eﬂlpn'r' + J (FfeBin)F@mi;D (9) 2 0.055-
g N D L ' v @'\ H
| w2 |pk (mg)|*s s 5s(my )2 o
—0.05F
047

F(s) = / [P+ X P~ | 8107 (Gnormal )| D (P5)|*dPc+ -5 (V/5), R AR R R

e Paznuuue Mexay HUMH CPaBHUMO C CUCTEMaTHYEeCKOM OImuOKoM ceueHus (5%), mo3TOMy UCIOIb3yeM
TpEeX4acTUYHYIO (popmyITy

e 3aBHUCHUMOCTbH IIHUPHUHBI OT KBAaAPATa YCTBIPCXUMITYJIbCA YUUTBIBACTCA KAK

' Prc+(s92)k () r Pyy(s) + Ppo(s)
T, (s) =T, |B%. B, = B;
¢ (‘3) @ [ (892)K PK*(SQQ)K(mé;) + on ch)r;(mg)r) + fi’opég(mg);)

By o = 0.7, By = 0.2 B), =0.1




ATIIpOKCUMaIHs CEUCHUS

e Jlna Qukcanuum  aCUMITOTUKHU

o —_
c B I N
CCUCHUA BBIHYKJICHBI - 0.8
yIemt BABAR | £° |CMD-3
UCIIOJB30BaTh B (UTE JaHHBIC £t ® 0.6~ | )
BaBar npu /s > 2 I'sB Noa ¢ L
o L Ar
+ B - e
 Ectp Hamexk Ha BosiHOOOpa3zHoe 2 af 0.2F l } H | L 1 &4 +
OTKJIOHEHHWE JaHHBIX OT (puTa mnpu © C T o | LU e 11 H. | | o
\5~1.8T2B 028 : ‘ \ﬁ % HM W M
- —0.2F +
* Bo3MOXHO CBSI3aHO C 0.1 ﬂ% _0.4F +
HEOIIPEACIICHHOCTBIO OPAaHYMHIOB oE ‘%“ e e P | | |
MOJI pacnaja ¢ (1680) 2.4 2.6 2.8 3 3.2 3.4 1.6 1.7 1.8 1.9 2
CMD-3 e o G
Table 4: Results of the ete™—¢n cross section approximation. B A A .< 2 _ _1849 _ 4 9g
! ! 4 7 n.d f. — 160=16 — —°F
Parametrization using Y B? B, B , = -
ee™ on ete” ™o R with I =10 0 o
Parameter Value — . ——
x*/n.d.f 93.8/79~1.19 LeeBk e saz) (V) SOT=AT i
, ' ool T K, i
Fg&eBinj eV 94:t135tat:t15byst . 1 r'r'b-’_‘lr,l( ey J 154+32 1.7+0.58
! ' _ kR _ RpR ; _
B, BY - 0.53£0.06410£0.09y5¢ b= B0z = Pon - 0-3320.14
mg , MeV 16674 5gtat 1 Leyst Mg( MeV) 1709419 2127424
[y, MeV 1762354t =38syst I'r( MeV) 325+68 60450
an.r., MeV 1.12£0.6stat TP g0y (M2)(nb) 08403 -

Wi, 0.140.67stat o 5(M2,)(nb) (4.7+£1.4) x 1073
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CucreMarnyuecKue HCOIIPCACICHHOCTHU U3MCPCHHA CCHCHMA

e (Cucremarvka W3MEPEHHSI CEUEHHMS, CBSI3aHHAs C OMNPEACICHHBIM KPUTEPHEM OTOOpA, OMPEAesuiach KaK OTHOCHUTENIbHas
BapHAI¥s MOJTHOTO YUCIIa POXKACHHBIX CUTHAJIBHBIX COOBITHI TIPH BapbUPOBAHUH (BKIIOUCHHUH/BBIKITFOUSHUH 3TOTO 0TOOPA)

Table 5: Systematic uncertainties of the o(e*e™—¢n) measurement.

Source Value, %
Event selection 1.6
Signal /background separation 4.1
Efficiency correction 2.1
Luminosity

BS k- 1

Overall

on
[—




CucreMarnyuecKue HCOIIPCACICHHOCTHU U3MCPCHHA CCHCHMA

e The requirements on ppca, zpca, pL and dE/dr < (dE/dx)protons for
positively charged particles applied in the “good” track selection pro-
cedure, give the uncertainties of 1.0, 0.5, 0.3 and 0.4%, respectively.

The values are estimated by swithcing on/off these requirements.

e The vaues —0.1, —0.3, —0.6 for the requirement on Lok used for the

kaon selection were tested. The uncertainty was 0.8%.

e The values 1050 MeV and 1100 MeV for the cut on mj,y 2k, used for

the ¢-meson region selection, were tested. The uncertainty was 0.7%.

e The values —180 MeV, —150 MeV, —100 MeV for the lower limit of
the AFE distribution fit were tested. The corresponding uncertainty

was 1%.

e The values 50 MeV, 100 MeV, 150 MeV for the upper limit of the AE

distribution fit were tested. The corresponding uncertainty was 0.5%.

e The signal peak position can be fixed from simulation (62 = 0) or re-
leased in the fit of the experimental AE distribution, the corresponding

uncertainty is 2%.

The signal width can be fixed from the simulation (do = 0) or released,

the corresponding uncertainty is 2.5%.

The background shape in the fit of the experimental AE distribution
can be taken as linear with floating parameters, or it can be fixed from
the fit of the simulated background distribution. The corresponding

uncertainty is 2.3%.

The uncertainty of the single kaon detection efficiency is estimated to
be 1%, for the pair of kaons — 1.5%. The uncertainty of the correction
to the K™K 7 selection efficiency related to the angular dependence
of the kaon detection efficiency (see Section 3.3), was estimated to be
1.5%.

The systematic uncertainty of the luminosity measurement is 1%.

The uncertainty of the BiJr «— 1s about 1%.



CucreMaTuyeckue HeonpeaesieHHoCcTH napameTpos ¢ (1680)

e The systematic uncertainty of Cross section measurement induces 5.1%
uncertainty of Ff;b’g,; and Be+e B

e The uncertainty of the branching fractions of ¢’-meson decay channels
causes the uncertainty of ¢’ shape. According to [25] the relative uncer-
tainties of BY K*(892) K7 Bi,; and B{i can be estimated as 15%, 30% and
15%, correspondingly. The variation of the branchings within these
uncertainties with the requirement B"f”:(ggg) x+ B 0 T B"i) = 1 leads to

the uncertainties of 3 eV for T8, =4 MeV for my and 13 MeV for
[y

o)

e The contribution of the uncertainty of nonresonant amplitude energy
dependence was studied by performing the fit with different non-¢’
amplitudes: 0, anr., anr. /52, anyr./S, Gnr./\/5: Gur.\/5, Gur-s (Qnr. iS
constant). The resulting ¢’ uncertainties are 14 eV for F&qun’ 10 MeV
for my and 36 MeV for 'y .



Bxmans (g — 2),

amn

2
ain( FE < Epax) :( 3;;)
aﬁf’?(E < 1.8GeV) = 32.1 4 1.5 + 1.64,5 X 10712

CMD-3 a?"(E < 1.8 GeV) = 358 + 2.4 + 1.9, X 10712
BABAR  of"(F <2.0Gev) =439 + 1.5 + 2.2, x 10722

al(E < 2.0 GeV) = 4.9 £ 2.7 + 2.6, X 10712

3aKJII0OUECHHUE

I[Iponecc ete™ - KK~ n usyuen ¢ gerexropom KMJI-3 Ha ocHoBe maHHbIX 59.5 16~ ! naHHBIX, HAOpaHHBIX B
2011, 2012 u 2017 romax

T K(s) -
s? (5) oolete” — putu)

/Eéax ds olete” — on)|1 —TI(s)?
E? |

min

Habiromaercs BKIaJ] TOJIBKO IPOMEXYTOUHOro Mexanusma ¢pn —» KK ™n
N3smepeno ceuenne ete™ — ¢n, U3 ero anmpokcuManuu onpeeseHsl napameTpsl ¢’ (1680)
Yrounen Bkian ¢n B (g — 2),

Crartbs BeIIOKEHA B apxuB https://arxiv.org/abs/1906.08006 u ornpasaena B Phys. Lett. B
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OTOOp COOBITHH IIpOIIECCA: pa3AC/ICHNE HAa KAOHBI U ITHOHLI

Neracks = 2

T
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CoObitne K*K™n,n — yy B nerekrope KMJI-3
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MC-reneparop ete™ > KTK™n

1
iMetem gt i=n ~ (Tkasa Yk sy ) [P+ X Pre-] .
! e (Prc+ + pr-)* — Mﬁ,[mzn]. +iv/(prc+ +Prc- )T 1020) (Prc+ + Prc-)?)

Prsiy (pi{ 1{]2{1}}

Prsk, {-'a"fﬁ{‘lﬂﬂﬂ})

P+ x- (P3(1020))

B(6(1020)— K+ K=) + B(6(1020)—KsKp) +

T 4(1020) (P3 ) = Dy(1020
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