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DAF NE: the Frascati ¢-factory

ete- collider @ Gs»1020 MeV » M,
S peak > 3 MD

DESIGN TODAY
Number of bunches: 120 51
Bunch spacing : 2.7 ns 5.4ns
Bunch current : 40 mA 20 mA
Peak luminosity: 51032 cm?st 75103 cm?st
1999 run: 2.5pbtl _ 2
machine and detector studies 0
2000run: 25pbt (7.5x107¢) . ~
published results = 100
2001 run: 190pbt (5.7x10B¢) =

analysisin progress 50
2002 run in progress. ~300 pb-1

Integrated from May up to now
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The KLOE experiment

¢ decays. K*K- 49.1%
K Ks 34.3%
rp 15.4%
hg 1.3%

The KLOE design was driven by the measurement
of direct CP violation through the double rétio:

R=GK_ ® p'p) GKs® pp°) / GKg ® p*p) GK ® pop)
7Yy,

DRIFT CHAMBER:
e dp,/ p; <0.4%
*S,, »150mMm; s, »2mm

E.M.CALORIMETER:
e s,/ E =54% | (E(GeV))

s, =55ps/QE(GeV)) A 40 ps

» 98% solid angle coverage

Magnetic field:
B=052T <
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¢ radiative decays

Channel  BR (PDG2002)
ny 1.30" 102

70y 124" 10°3 dp® POy

ne ~10-

JTITY ~10 4

773-[0')/ ~10 4 ¢ ® S (O++) Y, S® 7T | nm
Analysis of 2000 data ( d_dt = 16 pb™) on:
¢ ® azxly Phys.Lett. B 537 (2002), 21
¢ ® naly Phys.Lett. B 536 (2002), 209
o® ne/ny Phys.Lett. B 541 (2002), 45
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®® ny/ny

“ The masseigenstates » , n¢are related to the SU(3) octet-singlet 4, 17, through
the mixing angle J ,

¢ Recent studies based on cPT and phenomenological analyses suggested a two
mixing angle scenario

¢ In the quark flavour basis the two mixing angles are amost equd
P mixing is described by only one parameter (j )

¢ = Cog P%‘uﬁ+dﬁ>- Sinj p|ss)

cC=sin;j P%‘uﬂ+da>+cosj -/ S)

> ] pcan beextracted from theratIO(BramonetaI Eur. Phys J. C7(1999)) :

O aan 0
_BR(f ® ¢@) _ cotg) ng[ m, tgj 8% G5 g 457
BRf ® ¢ mSInZJF,g pgg gm B
» ] pcan probethegluon content of ¢
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Al

®® ny/n§
o o e P ® 1Y

Used decay chains: o
>¢® ny® waay® mrayyy
PO® n@® natmy ® YyataTY swt

o E

Sametopology: two tracks + three photons
Different kinematicsin the final state AL ®
| ¢® n

1500 |

Background from ¢® stm—n?
and ¢® KK, o |

Analysis cuts: D
1) A two tracks vertex closeto IP

2) Three neutral clustersontime ([T-R/c|<5s,)
3) Kinematic fit imposing global 4-momentum at |P &q(17v) =36.5%

P loosec?cut o> 8%
4) Topological cuts on the energy of the particles € %)

1000 |

PANICO2 I~ S. Giovannella
Osaka, 30 Sep — 4 Oct, 2002 KLOE Resultsonf Radiative Decays (LNF-INFN)



Resultson¢ ® ny /n®

500
S Rad. y from g 0
L - = i
E Bard Ny events S _
r # Mﬁ"' ./ |
ey l‘ 'Ir-i-|l LL7L P = 30 -—
[ e ey
& ¢
7] 20 -
>
2 0 -
et -
-i*'l
/ ]
L N . I ; + / I
Top temaelas il ool bise. L T - - I_Ll:l - e +¢
O SRR R SR +:qu il Opl0 920 930 940 950 960 970 980 990 100D
1
’ M, (MeV/c)

N(p ® 77) = 50210+ 220 ,
N ® n¢) = 120+£12, +5., R=(470+ 0474, +03ly4)" 103

» Using the PDG valuefor BR(¢ ® 7y): BR(@ ® % )=(6.10+0.61,,+ 043, 4)" 10°

» Pseudoscalar mixing angle:j = (41.8715)° (flavon  J,=(12.9775)° (octet-singlet)
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Gluon content of n¢

Combined analysis to evauate the Yo | T A
possible gluon content of ¢ ﬁ ~\

¢ = X JUU+daff QR + Y [SSA+ Z, ¢ |90
KIL.OE

Assuming Z,,,=0: e

1. Constraintson X,., Y. from 04
other channels

2. Y,.=cosj ,fromKLOE 02 |

3. Check consistency inthe X, — Y, _
planewith X, 2+Y,2=1 e

Minimizing the related c?function:
Zné :0.06f8_'82 I::} Gluon content of n¢lower than 15%
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®»® nep®

Two contributions: First observation of these decays
» nt® natm-
L 707°7° N,., 5 =155+ 12
» nt® na'rl ’
Ly 77t =710 BR(¢ ® n¢)=(7.05+0.61§37) " 105
d Bekgfrome¢ ® KK, | Tnagreementwiththe ¢ ® 76 ® xtz 3gandysis
| E .. (MeV) Wk E, (MeV)
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¢ ® 1,(980)y /a,(980)y

“ f,(980) and a,(980) scalar mesons not easily interpreted as g states
¢ Other interpretations suggested:

P ggqgg states [Jaffe 1977]
P KK molecule [Weinstein, Isgur 1990]

Both BR(¢~>Sy) and scalar mass spectra are sensitive to their nature
[Achasov, Ivanchenko 1989]

Fit to the spectra using a phenomenological approach:

iy @ g(pKK) from Q¢ ® K*K-)
_°_"°_ @ g(1,KK) g(a,KK) .
@ g(fytm) glagr) J Tiroutput
Charged kaon loop flnal state
PANICO02 - S. Giovannella
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¢ ® alnly

Background processes:

> ee® wra'® azly

> ¢ ® naly® yyaly
> ¢ ® ny® an0nly

(S/B=0.80)
(S/B=3.52)
(S/B=0.03)

Analysis steps.

1) Five neutral clusters on time
2) E,,> 800 MeV, [p,,| <200 M

eV

3) Kinematic fit and photon pairing

4) Cut on 7% masses ( M, - M |

<Bs(M,))

5) e'e® wa’ background regjection

Noog = 2438+ 61 | mmmmp

100

* Data
MC (5+B)
B MC (Bekg)

(¢} |
| M@ﬂ

4.5 0 0.5 1
cos0

el o (b)
400
200 _—

M, -M,)/a,
400 3 (d)-

o 02

BR(¢ ® a0l )=(1.09% 0.03,+ 0.05,) " 10*

[CMD-2: (0.92 +0.08+0.06) 10

SND: (1.14+0.10 £ 0.12)© 10%]

04 06 08 1
[cosy|
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» ® 1,(980)y ® 77l

Fit to the M, , spectrum with:
1) ¢® fy ® alaly
2) ® oy ® alnly

M. = 478 MeV , G= 324 MeV
[FNAL E791 — PRL 86 (2001)]

3) ¢ ® pnd ® A7y
» Strong 1), 2) negative interf.

» Negligible contribution from 3)

Fit results:

L —
& i

dBR/dM x 10° (MeV™h

T — 0= +o)Y

- ook

c/ndf = 43.15/33

M(fo) = 9/73%x1 MeV
g%(f KK)/4p = 2.79+0.12 GeV?2
o(fyror) /9(f,KK) = 0.50 + 0.01
g(¢oy) = 0.060 + 0.008

BR(p ® fy® alzly)=(149+0.07) 104

> il -
300 400

P I R T | a1
8O0 wnh pnoo
M, (MecV)

||.|-.II.I.IJIII
S000 ¢
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¢ ® naly ® yyaly

Background processes:

> ee® wa’® a'nly (IB=0.23)
> ¢ ® a7l (§/B=0.29)
> P® ny® yyy (S/B=7.0° 10-4)

> ¢ ® ny® an%7% (sB=86 104

Analysis steps.

Events

1) Five neutral clusterson time
2) E,.> 800 MeV

3) Kinematic fit and photon pairing (=% & =°%)
4) Cutony mass( My, -M,[<3s(M,))
5)M__ <760 MeV (¢ ® fy regjection)
6) E, <340 MeV (¢ ® ny rejection)

.....

. L1 P PRI PRI BRI R
-0.8 0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Njyog = 607 % 36

BR(¢ ® 5zl )= (851 0.54,+0.644) " 10

[CMD-2 : (9.0 £2.4+1.0)" 10°] [SND: (8.8 +14 +0.9) " 109]

cosO
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Background processes:
» ee® own'® xrtaanl
> o ® ny® ataaly

> ¢ ® KK ® atrmlnin0

§
Analysis steps: TR T T TR e TR T T
1) Vertex in the IR with two tracks |°°S(9v)|
2) Five neutral clusterson time
3) 900 < E,, < 1160 MeV, [B,,| < 100 MeV thg =197+ 14
4) [6.1+15_| < 420 MeV

5) Kinematic fit and photon pairing
BR(¢ ® naty) = (8.0% 0.64,+0.5,) " 10°

[In agreement with the¢ ® nxl ® yyxly measurement]
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¢ ® ay(980)y ® naly

" Combined fit to the M, spectrum % " c?/ndf = 20.3/25
" Relative normalization fixed to S o
BR(#»® yy) I BR(p® mtm—nV) S
1) ¢® ay ® nyaly os |
2) ¢ ® p'n®® prly os |
> ¢® ay dominating ot TL
> ¢ ® pOnd negligible Y
Fit results: e IM@%O(M?W
M(a,) =984.8 MeV (FIXED)
0%(a,KK)/4p =0.40+£0.04 GeV?
g(a) /9(a,KK) = 1.35 + 0.09 I:',)
BR(@ ® ay® naty)=(74+07)" 10°
gg\lza,CgSSep_4oCt, 2002 KLOE Resultsonf Radiative Decays S. Giovannella
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Conclusions and outlook

v First KLOE paperson ¢ radiative decays published
using 2000 data:

M easur ement of BR(¢p® n§)

n—ntmixing anglein the quark flavor basis
M easurement of BR(¢p ® nzly) , BR(¢p® naly)
Couplingsof f; (a,) to KK and to sz (nr)

v Analysesin progress on the 2001 data sample with
~ 10 times more statistics and improved systematics

v Other 300 pb~! from 2002 data taking to be used
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»® naly raw spectra from 2001 data

200 J 7 ® vy I Ly =60 pb™ 77® AN A L., =140 pb
s | l_l

P175 | e 201 o + % - 02001 data
- @ 2000 dota {norm.) i . 2
o | i *#ﬁ ‘Hjﬁ N 000 data %
| | : %
125 # ++ :
100 - W :

AR T
L AT . %ﬁ%ﬁ

|
gi Lo disa, al ...................... f.‘.’ TS ﬁ % %
600 650 700 750 800 850 900 950 1000 1030 065_OI - I7<|30| I I?éol - Istljol - Eéol - .9{\}0‘ - ‘95‘OI - w‘ocgt‘a‘ “Tos0
M, (MeV) M4 (MeV)

Spectra are normalized to theintegrated luminosity
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