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An outline (from experience at low energy…)

! main motivations and recent results:

where to improve…

! current activities: KLOE

as an example

! opportunities @ Super-B

! conclusions
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Recent results

with PS mesons
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PseudoScalar mesons: !! widths
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for narrow pseudoscalar mesons (e.g. "0, #, #’, #c(1S), etc…):

!!$$(q(q22))

!!$$(q(q11))

absolute measurement: either your

decay channel is X % !! or must know

BR(X%f)… often the limiting factor
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PseudoScalar mesons: !! widths
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for narrow pseudoscalar mesons (e.g. "0, #, #’, #c(1S), etc…):

!!$$(q(q22))

!!$$(q(q11))

absolute measurement: either your

decay channel is X % !! or must know

BR(X%f)… often the limiting factor

spectrum measurement, as a function

of a single momentum transfer, fixing

or integrating over the other one

2-dim PDF not yet measured
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PS mixing angle and the gluonium in #’

present status

with dominant #’ BR’s to 1%
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PS form factors: from models to the (g-2)µ saga

important to important to test test phenomenologicalphenomenological

modelsmodels, more or , more or less QCD/ChPTless QCD/ChPT

inspiredinspired……, , but impacts also but impacts also the (g-2)the (g-2)µµ

e.g.e.g.

from from F.F.Jegerlehner Jegerlehner & A.& A.NyffelerNyffeler, , PhysPhys. . ReptRept,477(2009)1,477(2009)1
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PS transition form factors: L-by-L

• not clear how to constrain contributions from

data

• pseudoscalar pole contribution dominates, many

theory approaches, perhaps a cleaner

case w/ only 2 independent scales, F(mPS
2,q1

2,q2
2)
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An example: "0 transition form factor

Brodsky-Lepage

Axial anomaly

well known asymptotic limits from 1st principles,

how to interpolate? what about #, #’ ?
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An example: "0 transition form factor

Brodsky-Lepage

Axial anomaly

no longer known asymptotic limits? anything

missing? what about #, #’ ?
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Measuring # and #’ does not clarify

good agreement with CLEO in the overlapping regions, but…
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Measuring # and #’ does not clarify

…with

different

aymptotic

behaviour

more

measurements

of the whole

spectrum are

useful
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Low Q2 region unexplored, so far

the region relevant to the g-2 is Q<1.5 GeV for the 3 lightest PS mesons

lack lack ofof

data data pointspoints
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Recent results

with scalar mesons
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Low mass scalar mesons: puzzling since the 70’s

Maiani et al. :: A new look at scalar mesons as 4q structures - PRL93(2004)212002
`t Hooft et al. :: A theory of scalar mesons - PLB662(2008)424
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Recent measurements of !! % ""

fantastic measurements that

cannot reach the low mass region

for trigger efficiency

S.Uehara et al., PRD78(2008)052004

T.Mori et al., PRD75(2007)051101R
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Searching for !! % &(600) % 2"0

"+"- harder than "0"0 channel:

  1) µ+µ- background (need robust

particle ID)

  2) sizeable continuum !! ! "+"'

at tree level in QED

from from the the radiative radiative widthwidth

%%  infer infer the the structurestructure

F.Nguyen, F.Piccinini & A.Polosa
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Current activities: for example

KLOE/KLOE-2
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Measuring !! @ KLOE

!!!!  !!  ""00""00  
!!  4!4!  !!!!  !!  # # !!  ""++""''""00  

!!  2 2 trackstracks  + + 2!2!

240 pb240 pb-1-1  taken taken @ @ ((ss = 1 = 1  GeVGeV, , to suppress to suppress background background from from ))  decaysdecays
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Search for !! % # % "+"'"0 @ KLOE

' !! pairing

' charged pion ID

' kinematic fit, *#
2

' Mmiss
2 vs pL fits

only irreducible background

is e+e- % #(% "+ "' "0) !lost

 # #
!!

E! ~ 350 MeV ~ pL(#)
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Search for !! % # % "+"'"0 @ KLOE



23Federico Nguyen

30-05-2011   

Search for !! % # % 3"0 @ KLOE

' !! pairing to 3 pions

' kinematic fit, *#
2

' most energetic !! E<260 MeV

**##
22

only irreducible background

is e+e- % #(% "0 "0 "0) !lost
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Search for !! % # % 3"0 @ KLOE

e+e-%+(%"0!)"0%5!+!accid

from the fit:

from the #! events in the fitted
spectrum:

((s (s (MeVMeV))
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Search for !! % # % 3"0 @ KLOE
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&
q2/s % 0

both photons

MC simulation of !! % &(600) % 2"0

the complete 4 body simulation, EPJC47 (2006) 65, is compared with

the Weizsäcker-Williams approx. (head on collision of 2 quasi-real !!)

A. Courau & G. Pancheri, The DA,NE Physics Handbook, Vol. 2, 1992

)1-)2 (rad)

— full 4 body

— Courau
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Search for !! % &(600) % 2"0 @ KLOE

' !! pairing to 2 pions, *""
2 < 4

' 4 photons and NO tracks

' pT(4!) < 120 MeV

' !4! / !CALO > 0.75

' promptness enforced (t! cuts)

33

22

33

22

!4! / !CALO

datadata

signal signal MCMC
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Search for !! % &(600) % 2"0 @ KLOE

PRELIMINARY
PRELIMINARY

O(2000) candidate events of

!!!!%"%"00""00, evaluation and

interpretation of the cross

section is in progress…
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KLOE-2 plans

HET: e± of 425-490 MeV

LET: e± of 160-230 MeV
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!! Physics @ Super-B? so nice a

product: “incredible cross section”

-- “incredible luminosity”
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General considerations on yields @ Super-B
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PS meson production: flavour factories comparison

even at equal luminosity… high (s matters!

((s (s (GeVGeV))
flipping of the #-#’ cross sections,

because phase space gets marginal

wrt the partial width: .#’!! / 10 .#!!
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QED tests with e+e- % e+e- l+l-  (l = e, µ, 0)

" O(12) tests of QED through

C,P,CP-violating asymmetries

" tagger providing 4-momentum of

at least 1 e+/e- is needed

" …a way to find the “unexpected”?

?

light (pseudo)scalar boson

••  HyperCP excessHyperCP excess, , for events for events 22+ + % % ppµµ++µµ--

http:http://arxiv//arxiv..org/abs/hep-ex/0501014org/abs/hep-ex/0501014

•• interpretation as sgoldstino  interpretation as sgoldstino S andS and
  possible possible search in search in eventsevents

  ee++ee--  %%  SeSe++ee- - %%  µµ++µµ--ee++ee--,,

ee++ee--  %%  SeSe++ee- - %%  !!!!ee++ee--

http:http://arxiv//arxiv..org/abs/hep-ph/0509147org/abs/hep-ph/0509147
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Conclusions and prospects

" important !! measurements from the B-factories, only limit

is the trigger efficiency for reaching lower momenta

" KLOE complementarity: first evidence of !! % # @ 1 GeV in

2 different channels, O(2000) candidate events of !! % 2"0 at

threshold

" thanks to the high luminosity, Super-B may probe the low

mass region: final state e± taggers with trigger decision?

" unique opportunities @ Super-B: rare phenomena in !! 

processes!
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PS meson production: flavour factories comparison

even at equal luminosity… high (s matters!

flipping of the #-#’ cross sections,

because phase space gets marginal

wrt the partial width: .#’!! / 10 .#!!

for example 4-1010 #’  produced
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BES evidence (2004)
PLB598 (2004) 149

m& = 541 MeV

.& = 504 MeV f2(1270)

J/3 ! + "+ "-

" partial wave analysis

" 4LogL = 5238, when

omitting the &

J/3%+f2(1270)

          +&

          +f0(980)

          b1(1235)"


