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‘;/ DAZNE luminosity upgrade KE \

Frascati ¢-factory
_e'e collider Vs =M¢

Novel interaction scheme:
large angle beam crossing
+ crabbed waist sextupoles => SuperB

PRL104 (2010) 174801
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Extension of the KLOE physics program at upgraded DAEZNE
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EM Calorimeter
SE/E=5.7/VE %
5t=57/JE®100 ps

Drift Chamber
5p,~0.4% (6<45°)

N/ DN\ 7/ N\
2+2 taggers for:
e—_>e+e—y*y*—>efe—x

— Solenoid: 0.52 T- |

Next upgrades
Inner Tracker: cyl. GEM




y* =($) - Hadrons K.

0 1 o*
KK 80(980) hadrons
BR =83% £ (980)

BR ~ O(10-)

BR =6.2x10 p£770)
550
BR=13% DR-15%
M
BR =1.3x10-
¢ decay | Produced ev/fb’! Opeak ~ 3-1 ub
K*K- 1.5x10° : 1 \s = - 9
KLOE: 2.5fb™" @ Vs =M, (~8x10° ¢ produced)
9
K Ks 1.0x10 + (off-peak data)
n 5%107
e %105 o (1GeV) 80 nb

+ scan +20 MeV ~ O(10 pb™)
KLOE 2001-2005 data
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Low energy QCD
II” spectra for QGP

SM contribution to au

U boson

MesonNet(HP3) Workshop on Meson Transition Form Factors May 29-30,2012 Krakow



Meson Transition Form Factors
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Radiative widths n,n°

K

0
n =

=> [tot=lyy/BRyy

Two kind of measurements

vyZ - n,n° Primakoff
ST'(x’—yy) ~2.8%
PrimEx PRL 106,162303(2011)

Efe? Yy =,

1672

oc(v'y" = P) =

P

: narrow and short lived

COMMENT

g e —~e e
g e —~e e
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Reanalysis
e e =g e
e e —e e

Primakoff effect

VALUE (keV) EVTS DOCUMENT ID TECN
0.510+0.026 OUR FIT o
0.510+0.026 OUR AVERAGE Sr(n _)YY) ~5 /O
0.51+£0.12+0.05 36 BARU 90 MD1
0.490+0.010+0.048 2287 ROE 90 ASP
0.514+x0.017+£0.035 1295 WILLIAMS 88 CBAL
0.53+x0.0410.04 BARTEL 85E JADE

** *We do not use the following data for averages, fits, limits, ete. ***
0.476% 0.062 ! RODRIGUES 08 CNTR
0.64%0.14+0.13 AIHARA 86 TPC
0.56+0.16 56 WEINSTEIN 83 CBAL
0.324+0.046 BROWMAM 748 CNTR
1.00+0.22 2 BEMPORAD 67 CNTR

'vyy fundamental parameter
=> should be know precisely (eg m /m)

Primakoff effect

3 FT‘F|F(Qf& qg)F\/(QI . QE)E — qfq% 0 ((QI + QQ)E — m?,)




n,x° single off shell TFF
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n,x° single off shell TFF K.

Details: [EPJC 72, 1917 (2012) ]
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n,x° single off shell TFF
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Details: [EPJC 72, 1917 (2012) ]
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; - —NT T
5fb~' => dlyy ~1% A.Nyffeler talk N Y
L / N
%;103 ;— %:«103 ;— E
;_ E ;F § T: IT .
L 402 3 I L 02 - YY* - [
- . - {
10§— f 10§— y’//
N
- y - e'e’—y
10-15— e e — Yy 10-12—
> 15 i 05 Y ';21:1[;] e e X 0 0.5
' 3

s — m3
o(ete” — P~) = 4mal.|Fp(s,0)|’ ( P)
S p

An independent N'yy measurement?
=> do~few’% q<0.6 GeV O(100pb)
=> precision TFF
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ete- > ny—ata-aly . 3 photons + 2 tracks
» pion ID
» kinematic cuts to suppress bckg from kaons

» kinematic fit

o(ere~—ny,1GeV) = (0.866 £ 0.009% 0.093) nb

4
- o(e*e” —>ny)
3.5 F
3 ' v n=> n*n"n°, SND + !
2.5 — a f— e, SND
2 _ - KLOE Preliminary Result
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In agreement with the result from yp—x%7070
(6y’s with imposed 7%, » masses + miss. E)

o(ete~—ny,1GeV) = (0.875 % 0.018=* 0.035) nb

05 [
T g
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=
4 \ + Background for yy—n accurately measured
: from the same 240 pb'! sample




g . Double off shell TFF K
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KLOE goal: measure
é—ny* BR10*

bz’(m2,) ¢—7’y* BR 10




n meson radiative decay width KY&
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signal

+ Data

- MC sum
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0,70 -0
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n Double Dalitz decay KE

After:
[l Conversion cut
5 B ToF cut
P(x<)=0.12
2(}() - /| DU 50 IUU 150200250 3200 350400450 500
1\ M_ (MeV)
1o Efficient rejection of conversions
e‘\‘o on Beam Pipe and DC wall
\006 | T 4000
Q\‘e | 3000
100 + ' + ]1
+ ﬁ( #Jf ++ t 2000 f
\H"} t 1000 |
+ H HH |
+ 0k Ty
=362 =+ 29 0 50 100 150200 250 300 350 400 450 500
eeee M, (MeV)

1 |
D48’[} SU{] 5'?(} 54(} 56{] ‘:8() 600 620

PLB 702 (2011) 324 ceee (MeV) TFF=1 => BR=2 5x10°5
BR(n—e*e~e*e~(v))=(24 = 0.2+ 0.1 _,) X107 @ TFFz21 ABR ~ 5%

stat— syst
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00 -
. 2'/mdf=2.1% i . U.L.@90%C.L. on
*  2.8% error on FF slope ¥ 00 | 3
4 o ) ; number of events
107 [SNDO1: b, = (3.8%1.8) GeV 7] 0 .
i v DO | .
n - n'rx’ o AN NN e

0 50 100150200250 300 350 400450 500

IU?'; " 14000 events G (MeV)

3
4 3
10°F Smearing matrix fﬁ |
- not included xﬁ‘{ 101
050 100 150 200 250 300 350 400 450 500 ' KLOE
M, (MeV) | PLB 706 (2012)
-~ 1. 6 |
L~1.5 fb'=>10°p—nee prod 0 APEX AN
n— 3x° 26000 events PRL 107 (2011) PRL 106 (2011)
TFF: more work on background ]
subtraction/systematics 10 S b L
2 PhD theses 2012: J. Zdebik, o100 200500 ;?L? (Mgfﬂ
1o SR U boson limits




N—oT Y

K

drbitrary Units

0.3 | a) — " No Contact Term
C 7" Contact Term
02 b
0.1 b
D:|| ! R N A AR R S
0.2 0.9 1 1.1 1.2
M.y GeV/ S
08 %\rtntrary Units
- b) — 7 Mo Contoct Term
oe — SN e 7 Contact Term
04 = S e
02 |
g b | . |

[(m—ontry) /T (n—n*an’)

value
0.203 £ 0.008

events

0.175 £ 0.007 £ 0.006 839

0.209 =+ 0.004
0.201 £ 0.006

18 K
7250

author year

PDG average

Lopez 2007 CLEO
Thaler 1973
Gormley 1970
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* No kin fit:use DC resolution
* Not use EMC Energy

L = 558 pb-!
204 950 events

eff=21%
S/B=10

n — Ty

Normalization m — n'n=x’°
Selection 1.2108 ¢~ 23%
B:S5=0.65%

BR=(22.41 +0.03 £0.35)%

PDG10= (22.74 £0.28)%

=> New DP analysis
Poster Li Caldeira-Balkestahl

10°E

| I | I L1l | 1 I I | | I | L I . I |
=40 =30 =20 =10 0 10 20 30 40
E miss f)m iss| MeV

&

Ip—>a'zy \&185&0.00@5 +0.0028

F(}? > AN
?@@

Consistent with CLEO
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S L. |
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Recent progress on ¢ - f _(500):

M, I, Jonr/V2
CCL[II61]  4417°MeV 5447 ° MeV 3.3 GeV =
GKPRY [62] 457" 12 MeV 558777 MeV  3.5910)1% GeV )

T 350

KLOE:

240 pb' @ Vs = 1

GeV

300

dN/dM, (10 MeV

200 -
150
100 |

50

4y invariant mass distribution

-560 1000
M, (MeV)

150

1251

100

751

+  Crystal Ball
+  Belle

— GMM, 1 subtraction
ChPT, 1 subtraction
— GMM, 2 subtractions
ChPT, 2 subtractions

+ CELLO
+  Mark IT
+ Belle
— GMM., I subtraction
ChPT, 1 subtraction

— GMM, 2 subtractions
ChPT, 2 subtractions

1.2

1.4

Penn. 06 -
MNO 08 F»}/»}/
MNW 11+
FK 06 +
Penn. et al. 08 S E
~
ORS 08} — "
OR 08 -
BP 08 ——
Mao et al. 09 +
MBGad - —t—
arxivi106.4147 . .
0 1 2 3
Loy / keV

KLOE analysis:
bkg subtraction

do(yy—=r’x’)/dM ., extraction




Conclusions KE \

DAZNE with new IP: commissioning in progress
KLOE-2 is starting a data taking campaign

- Phase O (old KLOE detector + taggers)

- Detector ready to take data

Physics program: EPJC 68 (2010),619
One year at @-peak O(5 fb™")
Run at 1 GeV of O(1 fb')?

KLOE-2 + DAZNE ideal tool for n°,n TFF -1<g°<1 GeV?
—yy  with e+e- taggers in KLOE-2: z° T'yy 1%
— ISR measurements

Analysis of high statistics samples produced at KLOE



KLOE-2 physics programme KE \

YY physics

Spectroscopy

Kaon physics

Dark matter searches

Hadronic cross section

Existence (and properties) of o/f0(600)
Study of '(S/PS—yvyy)
PS transition form factor

Properties of scalar/vector mesons
Rare n decays
n’' physics

Test of CPT (and QM) in correlated kaon decays
Test of CPT in KS semileptonic decays

Test of SM (CKM unitarity, lepton universality)
Test of ChPT (KS decays)

Light bosons @ O(1 GeV)

a,.(M) and (g-2) | Eur.Phys.J.C68(2010)619 |




