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Outline

oo    !!!!  physicsphysics  with KLOE: introductionwith KLOE: introduction

oo  1  1stst observation of  observation of !!! ! " " ##  at at $$s = 1 s = 1 GeVGeV::

!! !! " " # # " " %%++%%&&%%00  and and !! !! " " # # " " %%00%%00%%00

oo  spectrum study of spectrum study of !! !! " " %%00%%00

oo    outlook and conclusionsoutlook and conclusions
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!! interactions with KLOE

!!!!  !!  %%00%%00  
!!  4!4!  !!!!  !!  # # !!  %%++%%&&%%00  

!!  2 2 trackstracks  + + 2!2!

240 pb240 pb-1-1  taken taken @ @ $$ss = 1 = 1  GeVGeV, , to to suppress suppress background background from from ''  decaysdecays
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Pseudoscalar mesons: !! widths
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for narrow pseudoscalar mesons (e.g. %0, #, #’, etc…):

!!(((q(q22))

!!(((q(q11))

absolute measurement: either your
decay channel is X " !! or must know
BR(X"f) for a certain final state f

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 form factors: from models to the (g-2)µ

important important to to testtest

phenomenological modelsphenomenological models, more, more

or or less QCD/ChPTless QCD/ChPT inspired inspired……, , butbut

impacts also impacts also on the (g-2)on 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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Present situation on the # meson

e+e- " #! background:
not only an issue...

$s (GeV)

    7.2-10.47.2-10.4

  29  29

  9.4-10.6  9.4-10.6
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after Fred Jegerlehner
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Search for !! " # " %+%&%0 

& !! pairing

& charged pion ID

& pT < 100 MeV

& kinematic fit, *#2

only irreducible background

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

 # #
!!

E! ~ 350 MeV ~ pL(#)

 data
MC sum
 e+e-!
 #!
 +%0

 signal

observation 

observation ofof
!!!!  collisions 

collisions @ 1 @ 1 GeVGeV

1500 data events,
signal fraction ~ 26%

efficiency , ~ 17%

preliminary
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Search for !! " # " %+%&%0 

 data
 MC sum
 e+e-!

 #!
 +%0

 signal

preliminary
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Improvements for !! " # " %+%&%0 

fit in the 2D distributions
including pT, instead of cut
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Search for !! " # " 3%0

& !! 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

e+e-"+("%0!)%0"5!+!accid
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Search for !! " # " 3%0

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

excellent description 

excellent description of the 
of the pp

TT

spectrum 

spectrum ""  good 
good MC-

MC-!!!!  description

description



13Federico Nguyen

04-17-2012   

Status of !! " #
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Measurement of -(e+e-" #!) @ 1 GeV

preliminary

preliminary

background background for for !! !! " #" #  most accuratelymost accurately

measured from measured from the the same same 240 pb240 pb-1-1  samplesample

6! with imposed %0,# + miss. E
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Measurement of -(e+e-" #!) @ 1 GeV

preliminary

preliminary

background background for for !! !! " #" #  most accuratelymost accurately

measured from measured from the the same same 240 pb240 pb-1-1  samplesample

6! with imposed %0,# + miss. E

1)1)
we have
we have  energy scan 

energy scan datadata  with 
with !s!s ~ ~

1010-1030 MeV, 

1010-1030 MeV, each point 

each point with ~
with ~

10 pb
10 pb-1-1   intint. . luminosity

luminosity

2)2) evidence of 

evidence of ISR-produced 

ISR-produced %%++ %%--%%
00  ! !

KLOE 
KLOE events peaking 

events peaking at at ++
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Scalar mesons: !! widths to infer structure

•  Is -(600) the lightest scalar meson?

•  What structure?

qqqq!! states

(Jaffe, Achasov et al., Maiani et al.)

KK"" molecules

(Weinstein-Isgur, Close et al., Kalashnikova et al.)

vs.
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Searching for !! " -(600) " 2%0

%+%- harder than %0%0 channel:

  1) !! ! µ+µ- background (need robust

particle ID)

  2) background from vector

states

from from the the radiative radiative widthwidth

""  infer infer the the structurestructure

F.Nguyen, F.Piccinini & A.Polosa
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Search for !! " 2%0

& !! 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 MCsignal MC
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Search for !! " 2%0

PRELIMINARY
PRELIMINARY

O(2000) candidate events of

!!!!"%"%00%%00, evaluation and
interpretation of the cross

section is in progress…

efforts focussed on checking
the KSKL peak on data
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Control of KL(" escape) KS(" 2%0)
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Control of KL(" escape) KS(" 2%0)
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Control of KL(" escape) KS(" 2%0)

1)1) wewe  are are finalizing estimatingfinalizing estimating

evaluation evaluation of the of the --(K(KSSKKLL)  @)  @

1 1 GeV GeV ((not presentlynot presently

availableavailable) and the data/MC) and the data/MC

correction factorscorrection factors

2)2) as as a a by-productby-product, we are , we are ableable

to to measure measure --(K(KSSKKLL) at) at

different energy scan different energy scan KLOEKLOE

points points with with intint. . luminosityluminosity

O(10 pbO(10 pb-1-1)     )     each each oneone
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Conclusions

! unambiguous signature of both !! " # and !! " %0%0

events, without any tagger and at $s = 1 GeV

! !! " # observed through the e+e-" e+e- # process,
with the # " %+%&%0  and # " 3%0 channels, preliminary
results agree within 1 standard deviation

! an exploratory research shows a structure (~ 2000
events) in the 4! invariant mass, where the process e+e-

" e+e-- " e+e- %0%0 is expected

! tools ready also to measure the TFF |F#($s)| and the
neutral kaon electromagnetic FF |F.!($s)|
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Conclusions

! unambiguous signature of both !! " # and !! " %0%0

events, without any tagger and at $s = 1 GeV

! !! " # observed through the e+e-" e+e- # process,
with the # " %+%&%0  and # " 3%0 channels, preliminary
results agree within 1 standard deviation

! an exploratory research shows a structure (~ 2000
events) in the 4! invariant mass, where the process e+e-

" e+e-- " e+e- %0%0 is expected

! tools ready also to measure the TFF |F#($s)| and the
neutral kaon electromagnetic FF |F.!($s)|

wewe  are are very close to submit for

very close to submit for

publication

publication, , we even checked

we even checked

carefully all 

carefully all cable connections

cable connections......
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Monte Carlo simulation

-
q2/s " 0

both photons

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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Medium term plans for -(e+e-" #!)


