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Although rho and omega are close in mass,
in thls case they carry dlfferent momentum
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S T he expected combined resonant enhancementi :__;'_-.‘:-:‘._}jf e
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CM energy close to the1r masses e j-_i;i?::
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2% Table 1 Contrlbutlons to aﬁad LO. [J‘L’TL ‘L'] (>< 10~ 10) from the 1sosp1n-7f
| breaking corrections discussed in Sect. 3. Corrections shown in two

' separate columns correspond to the Gounams—Sakural (GS) and Kuhn—‘ S

'Santamarla (KS) parametrlsatlons respectlvely |

Sowce  Ad hadmfm f1<10 e Uncertamtles quoted to mcorporate the
| B GS model KS model At dev1at10n from : , :

‘ SEW = : _'_:--f ._12 21 :i:O 15 5 SaE V Clrlghano G. Ecker and H. Neufeld ]HEP 08 (2002) 002
| Gem i S = 92iO9O Seseser ChPT O(p%) | RyT O(°) | RyT O(°)
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‘\':'_mn.i _—— -’effectond -f = IS -—7 88 ' S e , — _ e = ‘ _
mgr—maoeffecton I, +409 4402 | ] A Mirandaand P. Roig, Phys. Rev. D 102, 114017 (2020)
SR e oo _' 0. 20+8%; A _i 40 11+8 }? e
"mty, electrom. decays -_ s ——5 91 :I:O 59 = —'6.39:|:0.64_ i S = | ' = et R Sl | : In VMD thlS mOdel dependent (MD)

"-_‘.,Totat'?" e —1607:|:122 ; -;16‘701-1.23'. = VMD approach SREeans = Channel found to be the main
e _-16074£18 | A Flores-Tlalpa, G. Lopez Castro and G respons1ble for the dev1at10n from

Phys. Rev. D 72, 113003 (2005)
s rely Sl r 1
F. FIores—Baez,A Flores—Tlalpa G. Lopez Castro and GT pu € y S esu t

bt M. .]D:aVi'er,jet al, Eur. Phys ]C66, 127—136(2010) o | St PhYS Rev. D 74, 071301 (2006)
S e e e e A e e e S s e ke : FIores Tlalpa F. Flores-Baez, G. Lopez Castro and GT

U R P el e Soce ) Not c0n51dered in estlmates using BELLE
- G. Lopez Castro, P. R01g and GT,

Nucl Part. Phys Proc 260, 70- 74 (2015) 2 -;_'ﬂ~ ‘ data (removed but its mterference)
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-

corresponding form factors -

_m - =i v'-' .'4-. ;- = " | : :

-‘/G(JP)__1(0) : - e s S S s - .
Mass m = 139.57039 - 0.00018 MeV. (S—18) S e e e e e o e SN =<
Meanl.fe_f-_—-(zqo;gi_opoo;)x1o8‘ ety = ~ minimal energy for omega on-shell

:/G.(JP-C ) ":' tl_t(i?"—)" :

See the review on Spectroscopy of nght Meson Resonances
- T-Matrix Pole /s = (761-765) — i (71-74) MeV
- Mass (Breit-Wigner) = 775.26 + _0.23 MeV
~ Full width (Breit-Wigner) = 149.1 & 0.8 MeV/

Vi=motmy 092GV m,+T,,

G.(J-PC)._ 0 S — o Can We charactenze When the max1mum enhancement takes place in terms of the

Mass m = 782.66 + 013 MeV. (s = 0) o = e ‘resonance propertles, in a partlcular process’
Full width I = 8.68 = 0. e S e e f“*ji_i_;- = |
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= Amphmde M q(0p+ 6;9@ ) D. (q pl) euae,\q (q pl) earan (4 pl) o,

- o (= ) fp[ ]fw o Gy =SERm g F il

gpmw v = = gp gp’m2 =
= T_'héidif_fe_lfeht-ia.l.cross sect;i'on_ ler a .giVenangleof“oneof thé'-p;ions emission wrt the collisionaxis ~ F =

' S d(7<€+6 — 27T 7) - JM‘ 7T|(51+ = S1 )(U1+—— U1+)(t1+ = t1+)\» e e
S -."—' dc ':f;_’ 4(27T) |’01|l’v2| 45 >‘(5 m2 )\/(1 = 51)(1 = 771)(1 == C1) ‘ |
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Including only ¢ has small uncertainty (as we show later)  Observable strongly dependent on the o' parameters &

~ shed light on the ¢ effect

- Measurement of this differential cross section can
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MLow = GGF {f+H ( )@u+2Po ]‘CL(po P ) ;

f+[t]u = — P =

e i

: Model mdependent amphtude (MI) ( up to @(k"()))

The Q MDM ﬁg (b) mtroduces modeI dependent terms

[f+(t’) f+( )]
2k k

- _0 =

— —?JQ 50

s ""f"’j_f.ff‘;._Addlng these two Contrlbutlons is known as the structure

mdependent amphtude (SI)

2 (@ - 1) (it ”> (1) - g (0] ; &



w— Fit |f. [t]]> ~(p, P, p")

- = Fit |f+ [t]]> ~(p, p")
® Belledata

o= ,3_?; Parameter ~ Value _,Pjafamete’rf‘_; Value

np  0774TGeV T,  0.14612 GeV
my '*‘:‘13832 GeV S 05653 GeV *
s 1868GeV Ty 0391GeV
: ff_:"f_‘-0,.4028’ :’ S 1 1321
J"f.j}_-;Q;172,.5_. fg i =" 3756 x 10—8

' TABLE .II—:-;-P.af.ame_t-eré":pbfa‘me-d‘_from_' aﬁt to the Belle data fo_rm_féci;qr f+[t] :

 Phys.Rev.D 78 (2008) 072006
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The amphtude set in the general structure fOrm -

'—cﬁMm+kHﬁ[mm+%opm

= o fw (po - k)1 folt) (o + k) e

fﬁcm%+Mﬂ%-
C fw[(po+k) ]fo[ ]
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: (f) accounts for the wrtual and real contrlbutlon up to O(k—2) =
: _-Grest(t) lncludes the remamlng hlgher order contrlbutlons from the rea1 part

—— Geult) Total
—-—= GEu(t)

— (Geu(t) S|

=== Ggu(t) (folt'] = p)
=== Ggu(t) (HRlt']xp’)

— Gsu(t) Total
=== Ggy(t)

error band

error band
error band projection

T T T - = | 0 : : 1:5 zfo
0.0 005 100 1-5 200 . . »_ V : = 7‘ 7 7—_. ‘-. t[GeVZ]
t[GeVZ] St et o _
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i e FSRtB Fy(t) |2
Isospm symmetry breakmg Fp(t) = (1) 7§+7T | v()
Correc’uon o ;_._j-j__-»_._ ;_ Em(1) 57T+7To

£ (1)

. G'EM< ><MI> -
— -~~~ | Consistentwith § &
S GEM (t)( ) * = | = : pré\jfious-_e__s‘tirﬁates_
|liw) -“‘GEM(t) (Full) |
- (U) GEM( ) (Full—l—p ) == = Anofmalously.‘
=== 0 ) GEM( ) (PrOJectlon) | Seie __lalfa‘_%:?-_ |

ChPT O(p")
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“Table 1 COIltI’lbllthl’lS to aﬁad LO [mr 'c] (x 10 10) from the 1 1sosp1n-
breaking corrections discussed in Sect. 3. Corrections shown in two

separate columns correspond to the Gounans—Sakural (GS) and Kuhn—

~Santamaria (KS) parametrlsatlons respectlvely :

- Source “Aa had L0777 r] (10 L
S s GSmodel - KSmodel

e | '_.12.‘;1_'_%_0;15- _
Eoas s o e
SR e o 6T OAT S e 1 r = e
p—w.intei‘fererice'~- : . 428040.19 +2 80:|:O 15 | S s L 116 592 057(25) X 10 =103 21 ppm) Combining this result with our previous result from the|

e - ' = = 2018 data, we obtain a“(FNAL) 116592 055(24) x =i (0.20 ppm). The new experimental | =
SR S = | WOI‘Id average is ay (Ex_p) 116 592 059(22) X 10_11 (0 19 ppm) which represents a factor of two |t =
"mni — M0 eff_ec_t on »Fp Rt +4.09 - - +4.02 : ' = = __.imvpr_(jvement in precisi'on - : A ;-

muon g-2 .experimentel result 2023

.m,,i — 7 ,',b _e.ffect.'o:n_ai‘i s = =788 e e

~

T S _ = g TR : +0.19
‘mpi‘—,"”’l‘pbare e S ROt ~+020 —0.19 . +011 —0.11

nny,helectrom, decays --‘—5.91:I:0.59’ — -'76.39_:|: 0.64

ol o WUl - —ieett
: | —1607:|:185

M DaV1ef et al Eur Phys ] C 66 127—136 (2010)

from _—(16 07 5 1 85) X 10 11 te-—(17 98 ___1 64) X 10 1_9 con81der1ng enly the p in the W
_channel, and (23 57+8 gg) X 1() 10 When addmg the ,0

fisica teorica
FONAM =~ —




’e exploed the +e—7t0n0 d1fferent1a1 cosectlo and 1dent1ﬁed the doublepol resnant

enhancement features e e e o e ,

_Performed an analys1s of the parameters 1nvolved n base of experlmental data to 1dent1fy therr

robustness goom = 11 314 O 383 GeV—1 Was found to be cons1stent w1th all the relevant observables

: Performed an analys1s of the t——ért-ftOvry omega channel exhlbrtmg the analogles to the prevrous case

| The muon g- 2 ISB correctron from t-ért—novt(y) Was found to be cons1stent with preV1ous calculatrons
| _‘*usrng the same approach

Cons1der1ng only the rho the uncertamtres are well grounded

The 1nc1usron of rho(1450) calls for revision as the large effects observed may s1gnal departure from
soft photon approxrmatlon and tructure dependence

The 11nk between the e+e—é750750y process and the channel of the t—en—n@vty decay, can be used to gam

- further 1ns1ght 1nto the descrrptlon of such processes
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