urement of |te” #hl7

(a B 'ih
',’ .‘ ﬁ !

Al Aowlcon (500%

On behalf of the/ﬁi%sa f‘
g-2 Theory Workshe &



Outline

* Recent BaBar results with three pions:
* Measurement of e*e- = mt'itn® cross-section
* Phys Rev D 104, 112003 (2021) «— Main result

* Contribution to (g-2), from e*e” - m*rrn®

* Recent BaBar results with multiple pions and kaons:
* Measurements of e*e” - m*rr4n’ cross-section
* Phys Rev D 104, 112004 (2021)
* Measurements of ete- - 2(rt*rr’)3nY cross-section
* Phys Rev D 103, 092001 (2021)
* Preliminary measurements of e*e- - KKt cross-sections
* arXiv:2207.10340 (2022)

* Conclusion
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https://arxiv.org/abs/2207.10340

e*e” — mr*rrnt? contribution to a, = (g-2) /2

. e -2
° SM prEd|Ct|On: aiM _ (g )ﬂ :agED +a5W _l_aZIad Standard Model theory
. . 2 . . contribution error?
* Leading order hadronic contribution: q
tdo | O ]9 K(s) o,(e"e” — hadrons)(s)
: 37° Y s Ara® | 3s HVP
2 2 2 2
k()= @-x)+ LD [y v D | 2 g $oeo e Bive B
2 2 1—x aluhad,Lo-VP auhad,Lo-VP error squared

KKmn(m) other

R

1-p

x=m,ﬁ:\/l—4mi/s KKIZ(I?\‘
* (for details, see [1] for example)
* efe” = i contributes ~73% to aMHa“LLO

* e*e” > ' contributes ~7% to a, 14O and ~19% to the uncertainty [2]

Science and

Technology 06-Sep-22 g-2 Theory Workshop, Edinburgh Fergus Wilson, RAL/STFC
Facilities Council



https://www.sciencedirect.com/science/article/pii/S0370157320302556
ttps://doi.org/10.1140/epjc/s10052-020-7792-2

Existing cross-sections

S = -0~ 4 T T ¥ I T T T T ‘[ T T r 1T F 0 I‘Y LA [ L A | r T T T r | O SR | I Al . PreViOuS Ba Bar n+n-n0 ]-§]_
= 2 ” , * ND = CMD | * No result below 1.05 GeV
- 10° « DM1  + CMD2 3 e Only used 89.3 fb!
O e * SND ° BABAR 1 . _
= - ¢ x Experimental differences
o H Average _ : :
@ 10°F : ‘ E contribute to uncertainty e.g. 8%
- , 3 +a +ar" = .
2 =i T e'e o'l : difference between SND and
8 0L { : o B3 i CMD2 near w
3 ] TS =
Enll WY 44 M 5 5000 0% 3 T
- 6 | ’ 11711 9‘%09 & - —e— BESIII 3
= 3 & B & = BESIII it
i3 ' iy { ax
:T +ﬁ§+f+++ﬂ++ﬂ: é | —— DMW2 3
r i f 3 Preliminary BES-IIl result
1” | 4 ‘ (arXiv:1912.11208)
10 é | 1 l 1 1 l L 1 l 1 A 1 l 1 ) 1 l 1 L 1 l 1 L 1 l 1 L 1 l 1 l{ 8 ‘%
08 1 12 14 16 18 2 22 24 i J :
| PR | *+ '- ; -.r.
\s [GeV] 075214 16 18 2 22 24 26 28 3
M..... (GeV/c?)
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https://doi.org/10.1103/PhysRevD.70.072004

BaBar at SLAC PEP-II: 1999 - 2008

* Asymmetric beam energies nominally colliding 3.1 GeV e* and 9.0 GeV e at Y(nS) resonances

BABAR Detector

Instrumented 1.5T Solenoid

Flux Return

Electron
Gun

SLAC/LBL/LLNL
AC-Based B Factory:
PEP-Il and BABAR

Drift Chamber

/ z
. Do
A2 B,
4 X
. Positron &0('
Z{/ Return Line &
&

;gé
Electrons Q}"\

- ¥ Positron
5 Source
Positrons
y -

Electrons

e* (3.1 GeV)

PEP-II
Rings >
Positrons ="

e” (9.0 GeV)

Low Energy Ring
(new{
BABAR Detector PR,

Electromagnetic
Calorimeter

(upgrids of RG] Cherenkov Detector
(DIRC)

Silicon Vertex
Detector

Both Rings Housed in Current PEP Tunnel

Advantages Known initial state, low backgrounds, good tagging efficiency (30%), good neutral detection, quantum correlated
B production, almost hermetic detectors, good trigger efficiency for low multiplicity events

Disadvantages Production x-section ~1 nb, limited B, production, no B, no high mass baryons, limited Y(2,3,5S).
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BaBar at SLAC PEP-II: 1999 — 2008 — Data Sample

25 P i . 1600800-003
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BaBar and Initial State Radiation (ISR)

Js = Y(4S) =10.58 GeV

 Cross-sections can be measured down to threshold.

* Measure o at all s simultaneously. do(s,x,0,)
) ey : =W(s,x,0,)0 (s(1-x))

* About 10% of ISR y’s are produced in fiducial region dxdcosé,

of the BaBar detector. (5. x.0) =2 2-2x+x> X’

. . S, X, — . _
* Tag event with presence of high energy ISRy 7 27| sin’g, 2
e All hadrons in the detector. x=2E, /s
* Fully reconstruct the final state.
Science and
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ete” — oY selection — General approach
ISR

* Two or more charged tracks + three or more y’s
* One vy With high energy, other two with mass compatible with m°

* Select events using a fit with kinematic constraints (cut on fit quality, ¥?)

* Reduce backgrounds through e.g.
* Particle Identification (K/m), energy of %, mass of it and ntty q; pairs, fit to alternative
decay hypotheses (e.g. e*e - ), ...
* Remaining ISR and qq background subtraction:
* M3, < 1.1 GeV: use simulation, reweighted using data.

* M3, > 1.1 GeV: many ISR processes not simulated, so number of background events
extrapolated using data from 20 < ¥? < 40 region.
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ete” — ity gp event selection - details

* Two good oppositely charged tracks + 3 or more y’s
¢ 0.10<m(m% <0.17 GeV
* Charged tracks not an electron and come from interaction region

All hadrons + photons in the detector.
* Charged tracks: 23°< 0<140° (in the lab); photons:23°< 6<137.5° (overlaps with calorimeter)

* Tag event with presence of high energy ISRy in centre of mass system
* E'(ysr) > 3 GeV (prevents background from B decays)

* Fully reconstruct the final state.

 Select events using a kinematic fit (cut on fit quality, x?)
 Constraints on energy and momentum conservation, t¥ mass
« All i°in event are considered, take one with smallest x?
* Require events to have x?< 20 (for e*e” > 't cross-section measurement)
* Use events with large x?to rescale MC background simulation samples to predict backgrounds.
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Background Suppression

* Main Backgrounds

* |SR processes:
o e*e” > it ny: kinematic fit to 4y hypothesis and reject if y? < 30
* Two-body: e*te” > m*rry, uuy, + spurious y : E(ri’) > 0.4 GeV/c and M?(rt'it) > 5 GeV?/c*
* Charged kaons: e*e > K*K'rti%: suppressed if identified as kaon by particle identification
* +|ess important ISR backgrounds

* Non-ISR processes: e'e” - qq (q=u,d,s,c quark)
o ete >t nl, vt M(nty) > 1.5 GeV/c?

* FSR processes:
* PLACEHOLDER

* Remaining ISR and gg background subtraction:

* M, < 1.1 GeV: use simulation, reweighted using data.

* M, >1.1GeV: many ISR processes not simulated, so number of background events extrapolated
usmg data from 20 < x?< 40 region.

e Background suppression
* m(rt'rrn®) < 1.1 GeV/c?: Reduces background from 5% to 2% of data with 15% loss of signal
e 1.05 < m(rt*rr%) < 3.0 GeV/c? : Reduces background by factor 2.6 with 17% loss of signal
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Backgrounds and Background Suppression
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Events/(1 unit of xz)

2000

0

w region T
0.67 < m(rr*rrm%) < 0.87 GeV/c4

4/— Data

Minimal background
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Data after all criteria

M, (GeVic?)

Detection efficiency obtained using simulated

Statistical uncertainty: 0.1% near w, 0.2% at ¢,

1% near 2 GeV/c? and 2.2% at 2.5 GeV/c?

1045 BT S S | T T T 0157
= 10%} ; 2
2l N Hﬂ'? \ i MWm.wa 2o
N | t ﬁ%' Data ] .
B, Estimated Background
0.6 0.7 08 09 l 1 1.1 ol
M, (GeV/c )
Final data sample in 0.6 < m(rrtr) < 1.1 GeV/c?
: samples.
o 200 -
2 | < — All backgrounds
e | i
g | - ‘o -
% | H Vs All bckgs (less ete — mttmry)
[.E -
ﬁ 7 All bckgs (less e*e” — m*rrnd %, ete” — m*mry)
|
0.6 0.7 0.8 09 1 1:1

M, (GeV/c?)
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Unfolding Detector Resolution

LI B B RN B B R B B B R | 'l T 1 T T 1T i 1.2 B
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ete” — mtrrY mass spectrum

Fit with Vector Dominance Model (VDM) to M5, distribution with detector resolution effects unfolded:

Phys Rev D 104, 112003 (2021)

Spectrum varies by 4 orders of magnitude and has two narrow peaks (w,®)
S [T T s T ol w(782), p(770)
[ ] 8000 _ )
. L 2 g
) ) SAEC) . S B ‘
? K #6000 | -
) : : :
& & wl T 4
- ) 4000 |- -
10 1 I
! wo - 0 = - 2000 |- .
. ‘"‘“.\ TS R 1 . 1 0 L . :
%6z 0.64 0.66 0.68 0.7 %07 0.72 0.74 0.76 0.8 0.82
M,_(GeV) M, (GeV) M;, (GeV)
f>- I- T \ % T \ LB —— % T T —
% 400 @5 = E &’ + (l)(lOZO) E
Q‘; L = § 2000 ; '-L'- ; % 1000
£ 300 [ £ I g
200 | -
[ 1000 - . 500 H¥
100 |
- w(1420), 0(1680) |
0 : : ' : o ; - ‘1.‘02| ' ‘1.2)4| 1.06 o ‘1.‘2‘ T ‘I{GI BEY
0.85 0.9 095 M, (GeV)

M,_(GeV)

Coloured Ilidﬁ‘é?\/r)epresent different fit models. Best fit (solid/black) includes presence of p—nnn

Fit includes: o(782)+w(1420)+ w(1680)+¢(1020) +p(770) > 37
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112003

e — 7'[+7'[7'[0 Mass SpECtrum Phys Rev D 104, 112003 (2021)

Fit includes: @(782)+w(1420)+ w(1680)+$(1020) +p(770) — 37

Measurement BABAR Comparison
[w—ete”)B(w— ntr~ %) (0.5698 & 0.0031 & 0.0082) keV WA: (0.557 & 0.011) keV
['(¢p = ete”)B(¢p —» ntn~ 7% (0.1841 & 0.0021 = 0.0080) keV WA: (0.1925 £ 0.0043) keV
B(p = ntmn°) (0.88 £ 0.23 £ 0.30) x 10~¢ SND: (1.01153; +0.34) x 10~*
(¢p — Pu)° —(99 + 9 £ 15)° SND: —(135%17 + 9)°
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112003

ete — '’ cross-section: comparison with SND/CMD-2

Differences between experiments have been a source of systematic uncertainty on (g-2), for some time

llll lll U: ® S\D I |
R 5 a2 | | ) _: b oo ‘
ol ‘ * : iph {Q S ’ " | ﬂiﬂ W ’
K HE gy
05 =066 068 07 0m  om . \ 076 '{)_l?x' 08 082 0.2 £ ' o5 % }’ Ijﬁ 3
M, (GeV/c)) M, (GeV/c) N ‘\.lzvlv(.(;c\qg, | M, (GeV "»_ -
Good Agreement A(SND-BaBar) = 2% Good agreement A(SND-BaBar) = 11%
A(CMD-2-BaBar) = 3%

A(CMD-2-BaBar) = 7%

SND results: [3], [4], [7] ; CMD-2 results [5], [6]
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https://doi.org/10.1103/PhysRevD.68.052006
https://doi.org/10.1103/PhysRevD.63.072002
https://doi.org/10.1140/epjc/s10052-020-08524-4
https://doi.org/10.1016/j.physletb.2003.10.108
https://doi.org/10.1016/j.physletb.2006.09.041

ete” — it cross-section: comparison with SND

g ] R ]
? *H't#‘v _,u 12 l\
§ 4 H+ § 04 - H _
@) | @) Yellow bars: systematic
+ BaBar L 'H uncertainty |
2 ", b My w B
] 4 + - |
- | +
oL v M o I ++ +++-+—+
1.2 1.4 1.6 1. 8 2 2 25 3 5
M, (GeV/c’) M _(GeV/ch)

Generally good agreement but differences
between SND and BaBar near 1.25 and 1.5 GeV

SND results: [3], [4], [7] ; CMD-2 results [5], [6]
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https://doi.org/10.1103/PhysRevD.68.052006
https://doi.org/10.1103/PhysRevD.63.072002
https://doi.org/10.1140/epjc/s10052-020-08524-4
https://doi.org/10.1016/j.physletb.2003.10.108
https://doi.org/10.1016/j.physletb.2006.09.041

e*e” — mr*rrnt? contribution to (g-2),,

Ms.[GeV/c?] a2 [10717] Reference

0.62 — 1.10 42.91 +0.14 £ 0.55 £ 0.09 . D104, 112003 (2021) ¢ Differences in 3/t mass scales
1.10 — 2.00 2.95+0.03 £+ 016\ BABAR PhyS Rev. D104, 112003 (2021 - between experiments;

< 2.00 45.86 + 0.14 % 0.58 BABAR Phys. Rev. D104, 112003 (2021) Estimated from differences in
< 1.80 42.61 +0.40 £ 1.40 Eur. Phys. J. C80, 241 (2020)

<197 46.74 + 0.94 Phys. Rev. D101, 014029 (2020) BaBar/SND/CMD-2 data

< 2.00 44.32 +£1.48 Springer Tracts Mod. Phys. 274, 1 (2017)

Effect Uncertainty (%)
Luminosity 0.4
Radiative correction 0.5
Detection efficiency 1.1

MC statistics 0.15
Background subtraction 0.073
Gaussian smearing 0.0007
Lorentzian smearing 0.003
Unfolding procedure 0.045

Total 1.3
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Quick summary of other recent BaBar ISR results
* Measurements of e*e- — 4P cross-section
 Phys Rev D 104, 112004 (2021)

* Measurements of e*e-— 2(rt*r)3n’ cross-section
* Phys Rev D 103, 092001 (2021)

* Preliminary measurements of e*e— KKrtrtt cross-sections
e arXiv:2207.10340 (2022)

* These processes contribute < 0.5% to a,"%© and < 1.5% to
the uncertainty

06-Sep-22 g-2 Theory Workshop, Edinburgh Fergus Wilson, RAL/STFC

19


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112004
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.092001
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ete” — 4’

* Similar selection technique to e*e- — m*mr

* Same integrated luminosity (469 fb1)

* Many branching fractions and cross-sections measured for the first time.
Statistical uncertainty 12%-15%

Phys Rev D 104, 112004 (2021)

0_0_0_0

——— [ =y = |
'g C preliminary ] TABLE I: Summary of the ete™ = 7T~ 777 7° cross section measurement. The uncertainties are statistical only.
- L s - m. (GeV) o (nb) m. (GeV) o (nb) m. (GeV) o (nb) m. (GeV) o (nb) m. (GeV) o (nb)
Ol:: i n H & ] 1.425 0.03 + 0.05 2.075 1.69 + 0.21 2‘725 0.94 + 0.14 3.375 0.60 + 0.10 4.025 0.02 &+ 0.06
Ol:f L * ol - 1.475 0.17 &+ 0.06 2.125 1.46 + 0.20 2.775 1.12 + 0.14 3.425 0.45 £+ 0.09 4.075 0.18 &+ 0.06
o B _L'. . 1.525 0.47 + 0.08 2.175 1.96 £+ 0.19 2.825 0.78 +£ 0.13 3.475 0.71 £+ 0.10 4.125 0.11 £+ 0.06
ol:: 15 . |H+ —- 1.575 0.92 4+ 0.13 2.225 1.46 £+ 0.19 2.875 0.99 + 0.14 3.525 0.40 + 0.08 4.175 0.18 + 0.06
& - 1 1.625 1.92 + 0.18 2.275 1.44 + 0.18 2.925 1.16 +£ 0.14 3.575 0.41 4+ 0.08 4.225 0.10 &+ 0.05
_F‘ C +H ] 1.675 213+ 0.21 2.325 1.11 + 0.15 2.975 0.92 +0.14 3.625 0.48 + 0.09 4.275 0.13 4+ 0.05
N - - 1.725 1.99 + 0.20 2.375 1.45 4+ 0.18 3.025 0.68 + 0.15 3.675 0.46 &+ 0.09 4.325 0.21 + 0.06
T 1__ + + ] 1.775 1.88 + 0.20 2.425 1.60 + 0.17 3.075 1.75 £ 0.17 3.725 0.32 + 0.10 4.375 0.13 £+ 0.05
+‘1’ L + w - 1.825 1.83 + 0.20 2.475 1.15 + 0.15 3.125 1.61 £+ 0.16 3.775 0.24 £+ 0.08 4.425 0.07 £+ 0.05
Q B + ** ] 1.875 1.48 + 0.18 2.525 1.33 £ 0.16 3.175 0.75 +£ 0.13 3.825 0.10 £+ 0.09 4.475 0.01 &+ 0.04
© o5k + +#ﬂ — 1.925 1.96 + 0.21 2.575 1.26 £+ 0.16 3.225 0.72 £ 0.10 3.875 0.18 &+ 0.07
C + ] 1.975 1.49 + 0.20 2.625 1.30 £+ 0.15 3.275 0.75 +£ 0.10 3.925 0.13 &+ 0.06
B i 2.025 1.76 + 0.21 2.675 1.07 + 0.14 3.325 0.85 +£ 0.11 3.975 0.10 &+ 0.06

—

* Also includes cross-sections for e‘e- — w3mn?, nrtrrn® and wn
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ete— 2(rt*rr)3n’ and efe — 2(rttim ) 2n n
e Similar selection technique again.

* Same integrated luminosity (469 fb-1).
* Many branching fractions and cross-sections measured for the first time.
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 Paper also includes cross-sections for e*e- — w n*m n%n?, nretme 9

and n2(rct i)
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Ecm, GeV

PRD 103, 092001 (2021)

TABLE I. Summary of the e*e™ — 2(z*77)32° cross section measurement. The uncertainties are statistical only.
Ecm (GeV) o @b) E., (GeV) o@mb) E., (GeV) o @mb) E., (GeV) o @mb) E., (GeV) o (nb)
1.575 0.00 £ 0.01 2.175 0.84 £ 0.15 2.775 0.96 £ 0.14 3.375 0.78 = 0.12 3.975 0.46 = 0.09
1.625 0.02 +0.01 2225 1.06 +0.11 2.825 0.88 +0.13 3425  059+0.09 4.025 0.44+0.09
1.675 0.00 £0.02 2.275 1.07 £0.14 2.875 1.12+0.13 3.475 0.70 = 0.11 4.075 0.42 +0.09
725 0.26 = 0.06 2.325 1.11 £0.12 2.925 0.88 +0.13 3.525 0.67 =0.10 4.125 0.32+0.07
1.775 0.25+0.07 2375 1.14+0.14 2975 1.02 +£0.17 3575 073+£0.12 4175  0.56+0.08
1.825 0.62+0.09 2425 1.39+0.16  3.025 1.49 +0.20 3.625  0.63+0.11 4225  0.31+0.08
1.875 0.82+0.14 2475 1.21 £0.16 3.075 10.76 £ 0.26 3.675 1.53 £0.15 4.275 0.35+0.06
1.925 0.73 =0.09 2.525 1.01 =0.16 3.125 6.30 +0.26 3.725 0.81 =0.13 4.325 0.23+0.07
1.975 0.69 +=0.10 2.575 0.84 = 0.14 3175 1.44 £0.15 3.775 0.31 £0.11 4.375 0.42 + 0.06
2.025 0.90 +=0.15 2.625 0.82 £0.11 3.225 0.90 £0.11 3.825 0.53 +0.10 4.425 0.45+0.07
2.075 0.88 +0.14 2.675 1.02 £0.15 3.275 0.67 £0.12 3.875 0.29 +0.09 4.475 0.30+0.07
2:125 0.70+0.16 2725 095+0.15  3.325 0.82+0.12 3925  0.46+0.09
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erer — K+K_37TO, KO _KErr/+ 0 7'[0, KO SE " 7 T e (2022)
S S

 Similar selection technique again. Same integrated luminosity (469 fb1).

e Only the e*e- — K*K3rt’ reaction has been previously studied.

e Simulated with e‘e"— ¢ (1020)n
* For two other modes use phase space

* For modes with neutral pions:
 Require all but one m°to have |m(yy) — m(r°) | < 35 MeV/c?.
* Try all combinations of yy pairs, take the decay candidate with the best ¥ fit.

* Fit the m(yy) distribution of the remaining yy pair in bins of m(K*K"2rt% yy) or m(K° K=" % yy).
* For K°.K*t/* t* 1, use fit to ¥2 dlstr1but10n
_g R S % [T s ,%1
: ey ] § ol
2 Slgnal 2 v "lf‘l
10 ek
backgrounds a1
1
T BT R Y B AR 0 10 20 30 40 50 60 70 80 90 100
miyy), GeV/c? B miyy), Gevic® M
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Results

TABLE II: Summary of the J/¢ and v(2S) branching fractions.

Each value is quoted with its statistical and systematic

uncertainties.
Measured Measured J/4 or 9(2S) Branching Fraction (10~°)

Quantity Value (eV) Derived, this work PDG [30]
P2L® By gsichsc=nds0sd 8.9 +1.3 +0.9 1.6 £0.2 +£0.2 no entry
F%'”-BJ/,,,_,,,K+K- By s 05050 1.554+0.51+0.16 0.8540.2840.09 no entry
Del¥Bigsin Bhsisn= Bysi050.0 0.6440.26+0.06 0.7240.29+0.07 0.74+0.08
Fg({w'BJ/w_)K'+K.—1rO “Bgot yg+70 * Bro— o gc— 0 6.9 £1.2 +0.7 5.0 £0.9 +0.5 no entry
T225). By (a8)-s K+ K= nDrox0 1.54:£0.63+0.15 0.66+0.27+0.07 no entry
L3290 Basy—sa/untnt Brius ks 8= 1.314+0.35+0.13 3.1 +£0.8 +0.3 2.88+0.13
gy - AP N <0.2 at 90% C.L.  <0.25at 90% C.L.  no entry
T325).B 25y knt Ko=n0 * Brot et 50 * Bicom o =0 0.94+0.4540.10 1.6 +0.8 +0.2 no entry
Tel% By kQ Kt ¥ x0n0 29.3 +£2.6 +2.9 5.3 £0.5 £0.5 no entry
TV -Byjyy kot kF 020 - Biot xont - Byo_, ko 2.89-+0.5240.28 2.0 £0.4 £0.2 no entry
T2/%Bj/yskok0x050 * Bicwo_xctn% - Bio_, ko 3.73+£0.53+0.37 2.7 £0.4 £0.3 no entry
T2LY-By g kKt p¥ 0 16.0 +4.1 +1.6 2.9 +0.7 +0.3 no entry
T&?%)-Byya5) KQ Kt nF n0m0 4.0 +1.4 +0.4 1.7 £0.6 +0.2 no entry
T%2%). B yagys s/ynono * B J/w—>KIKERT 2.36+0.59+0.24 5.5 +1.4 +0.6 5.6 +0.5
Te®%-Byas)s ket kF20x0 - Biot s K0nt - Brox9 0.54-£0.22+40.05 0.92+40.37+0.09 no entry
T¥P9).B a8y k0 K0x050 * Bioo_, kit u% Byo_,kg 0.4740.19+0.05 0.81+0.32+0.08 no entry
TY%9).B 28y KO K T 20 <1.6 at 90% C.L.  <0.6 at 90% C.L. no entry
/A TN 34.6 £1.4 +1.8 6.2 0.2 +0.4 no entry
T2L%-Byjyos ket k0% - Brot skont - Bieokta7 * Brookg 59 +1.0 +0.6 8.5 +1.5 +0.9 no entry
T2¥BjjyskoskFata- * Bieskont - Brooxy 6.2 +2.1 +0.6 4.4 +1.5 +0.4 no entry
TelY-Bjjgskokontn- - Brooktat - Bro kg 6.3 £2.1 £0.6 4.5 +1.5 +0.5 no entry
el By yos kKT o0 17.3 +2.1 +1.7 3.1 £0.4 +0.3 no entry
T By a8y Ky Kt nFntn- 5.1 £0.7 +0.4 2.2 +£0.3 +0.2 no entry
T8?)-Byasysjpnta-* BijpokSxtns 4.14+0.5540.29 5.1 +0.7 +0.1 5.6 +0.5
T¥?%)-B y25) - KO Kt n g0 <1.6 at 90% C.L.  <0.6 at 90% C.L. no entry
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Conclusion

* We present a number of recent measurements of the process e*e” — hadrons + y;z
* Cross-sections can be measured from threshold up to ~4.5 GeV

* Cross-sections for efe — 2(rt*rr)3n°, 2(ntr)2n%n, mm4n®, and i 3n n have been
measured for the first time, using the ISR method with 469 fb! of data collected by
BaBar at PEP-Il at SLAC [Phys Rev D 104, 112004 (2021), PRD 103, 092001 (2021)]

 Many intermediate branching fractions have been measured for the first time for
e*e” — K*K3r%, KO.K /" n n?, and KO.K*rt/* ¥ i [arXiv:2207.10340 (2022)]

* The cross-section for e*e — it has been measured in the centre of mass range
0.62 — 3.5 GeV. [Phys Rev D 104, 112003 (2021)]

* The leading order hadronic contribution of e*e- — m* i’ to the muon anomalous
magnetic moment has been calculated as (45.86+0.14+0.58) x 101 for M5, < 2.0
GeV:

* The contribution is in agreement with existing calculations but a factor of two more precise.
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