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Gluon fusion
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Jak produkowano mezony eta?

Pwarekol pionowe du
pierwsza obserwacja (1961)
W fotoprodukcji CLAS,GRALL ,MAMI,CEBAF

Wveaddmla nukleon-nukleon — zderzenia
centralne

przy progu, WA 102 przy 450 GeV : fuzja gluonowa?

W zderzaczach ee, z rozpaddw mezonu @ (KLOE -Dafne,
Nowosybirsk)
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Energy dependence of N — N amplitude most sensitive to 5,
molecular component (Baru et al. (2004))

What do we know?
PDG 2004: Mass: 1520-1555 MeV (m,, + My =1486 MeV)
Width: 100-200 MeV

Hadronic decay channels:

TN 35 — 55%
niN 30— *J*_J % two pion channels neither well de-
N 1 =10%  termined nor big

A < 1%

p N < 4% .

. < 3% Can we get away without them?

TN(1440) < 7%
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{dddaia eta-nukleon
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a ,=0.91+0.06 +1(0.27+0.02) Green,Wycech
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a, =0.717£0.03 +i(0.263+0.025)
Baisartasz ahia —eta mo

Gbimiticyiaya
N*(1535) N
SlcehB-Soekddd
Bebsggansi-ninimalnego A |
Rdakcje d+d et

wzmochienie w stosunku do oczekiwa



Produkcja mezonow w okolicy progul.
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Exzekazyimgowe produkci
mezonow

p[MeV] | p[im™] | R[fm]

mghdaENa protonow
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Citation: S. Eidelman et al. (Particle Data Group), Phys. Lett. B 592, 1 (2004) (URL: http://pdg.Ibl.gov)

TESTS OF DISCRETE SPACE-TIME SYMMETRIES

CHARGE CONJUGATION (C) INVARIANCE

M0 = 3v)/Tiotal <3.1x 1078, CL = 90%
11 C-nonconserving decay parameters

r+a— 70 left-right asymmetry parameter (0:09 £ 0.17) X 10—2

r+ 7~ 70 sextant asymmetry parameter (018 0.16) % 10—2

at a0 quadrant asymmetry parameter (=017 +0.17):x 10—2

7t w7 ~ left-right asymmetry parameter (0.9 &+ 0.4) x 102

7+ w7~ parameter 3 (D-wave) w0 007 (5= 1.3)
F(n— 37)/Tiotal <5 x 1074, CL = 95%
My — et e )/Ttotal [a] <4 x 10~2, CL = 90%
My — 0 pﬂr}_,-“rma, [a] <5 x 10~°, CL = 90%
Mw(782) — 770)/Tiotal <1x 1073, CL = 90%
M(w(782) — 379)/Tiotal <3x10~4, CL = 90%
[(n/(958) — wYet e ™) /T total [a] <1.4x 1073, CL = 90%
[(17/(958) — nete™)/Tiotal [a] <2.4x 1073, CL = 90%
M1/ (958) = 37)/Ttotal <1.0 x 10~4, CL = 90%
M/ (958) — ptp—70)/Mioral [a] <6.0x 1072, CL = 90%
M7/ (958) — ptpu=n)/Tioral [a] <1.5x10—°, CL = 90%
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Decays n — w°lT1~

Decay BR(exp) PDG | BR(th)

{ if single-photon process:

mou—pt | <hbx107° 3x107Y[NG9I3]
m°ete” | <4x107° 3x107Y[NG93]

Y=




Present CP violation limits from eta decays
(flavour conserving sector)

r(n— 7 77)/Tiotal <3.3x 1074, CL = 90%
r(n — 7079)/Tiotal <4.3x 104, CL = 90%
Mn — 410)/Toys) <6.9x 107, CL = 90%
M(n'(958) — wtn~)/Tiotal <2x 1072, CL = 90%

r{.;.?*’(gg,g} — m970) /T oral <9 x 10~4, CL = 90%
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Decays P° — 111~

Decay BR(ezp) PDG Unitary bound
™ —ete”  T7.04+053x107° 4.8x107°®
n—ete ST TH102 1851072

n —ete <2.1x10°7

n—ptu 5.8+ 0.8x1076 4.3x10°6

K; —»ptp~ T7.15+0.16x107° 6.8x107°

Ki =+ ete 91ix10712 3.0x10712




Table 1: Counting rate estimates including detector efficiencies for n (n’) decays
with WASA at COSY based on a luminosity of 1032 em=2s~!, with a 20 ub
(300nb) cross section in pp — ppn(n') at 2.250GeV /e (3.350GeV /c) beam
momentum.

Decay Branching fraction Existing  Counting
mode | P e data rate
[74] [events] [evts/day]
n (semi)-leptonic eTe wTw” s el | 5 XX
eteete” < 6.9-107° - 850 2
gter 5. -107° - 1/63
wlete~ 25148105 - xx 4
n' hadronic Yl 443 +£1.5% 8200 18000
w0n0p 209 £1.2% 5400 14500
3 1.56 £0.26 -10—* 130 145
xtr— 70 < 5, % - 85 ©
n' radiative 'y 205 £1.0% 8300 44000 ®
Wy 3.03+031 % 160 1200
Ay 2124014 % 2767 17100
n' semi-leptonic  pT "y 1.04+0.26 -10—% 33 15

ete <9, A0 5 A5 7




q ¢ 9 4 q £
g ¢ 7 4 q [4

e o process (BR 10798)
e 7Y contribution negligible (BR 10~ 11)

= Sensitive to new interactions (leptoquarks)
e (') — ete” unmeasured

e More precise BR values needed to test exotic contributions



Podsumowanie

Bisplyichiknemy budow
ezagiuarCnesipnie swobody?

i alriwadach mezonu eta mo

|amania podstawowych symetrii. Potrzebne
Hdki ) sze dane.

Produkcja mezonu eta stanowi filtr dla rezonansow
barionowych.

Oddzialywania w obszarze nieperturbacyjne) QCD.Testy
ChPT.




