Transition form factors of light
mesons

L n
=0.4 )4 Iz

Andbzej Kupsc

Uppsala University

UPPSALA

UNIVERSITET \TLGb, Apr'll 171'}‘\' 2015



Outline

. n%,n,n",w,p meson factories/data samples
(PN, vp, e‘e’)

Transition Form Factors

* - relation anomalous magnetic moment of the
muon

* Radiative decay width lNyy
Dalitz Decays
Dark photon searches
Two photon production of pseudoscalar mesons
Radiative decays n,n' — w*ny n,n — nlyy



Meson Transition Form Factors (TFF)
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Anomalous magnetic moment

Anomalous magnetic moment of
elementary fermion
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well known significant work ongoing



au=(g-2)/ 2 muon

a P - aSM =(249 + 87)-10-'!  (30)

Hint of new physics or hadronic effect?

hadronic vacuum polarization hadronic light-by-light scattering
(HVP) (HLbL)

a HVP=(6 923 + 42)-101! a HbL=(116 + 40)-10-1!

a 8= (116 592 089+63)-10-!!



Dark matter photon

Hypothesis: Dark matter particles interact via

a vector boson with mass 1 MeV - 1 GeV:
- can mix with photon ( parameter ¢)
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New measurement

New FNAL exp.

Goal reduce Aa, (10-!):

Experiment 63 — 16
HVP 42 - 11
HLbL 39/26 — 10



Low Energy meson QCD processes

Even # pseudoscalars PPPP

u-d quark masses n-n,w-n scattering

Odd intrinsic parity: PVV/Pyy, PPPV
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e+e- colliders
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DAZNE luminosity upgrade

Frascati ¢-factory

e*e collider vs=Mgo Novel interaction scheme:
o o N A large angle beam crossing

+ crabbed waist sextupoles

PRL104 (2010) 174801
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KLOE-2:

Extension of the KLOE physics program at upgraded DAZNE



KLOE — KLOE-2
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IT front-end
and CCALT

IR insertion in EX S

DAFNE

Installation of the
upgrades and the IR in
DAFNE completed on
July, 12th
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Charmonium spectroscopy/decays
Light hadron physics

Charm physics

T physics

R-scan



BR = 6.2x10 o(770) BR ~ O(107)
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ISR

hadrons
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Radiative widths of n,n°

n, n° : narrow and short lived

=> [tot=yy/BRyy n:5x1019s; r=1.3keV 1 — vy
w0 8x10~ 17 s; er=25nm 7° — 44

Two exp. techniques:

VALUE (keV) EVTS DOCUMENT ID TECN COMMENT
0 Pri k °
'YZ — M, rima Off 0.51040.026 OUR FIT 8]_"(,],l _),YY) ~5 /o
0.510+ 0.026 OUR AVERAGE
Sl"(no _)W) ~2 . 8°/° 0.51+0.12+0.05 36  BARU 90 MD1 e —een
0.490+0.010x0.048 2287 ROE 90 ASP g e —gearn
PrimEx PRL 106, 162303(201 1) 0.514+0.01710.035 1295  WILLIAMS 88 GCBAL e —een
0.53x0.04+0.04 BARTEL 85E JADE g e —gearn
*** We do not use the following data for averages, fits, limits, etc. ** *
0.476+ 0.062 ! RODRIGUES 08 CNTR Reanalysis
06420142013 AIHARA TPC g e —e anrq
0.56+0.16 WEINSTEIN CBAL g e =g en
+oy - - i
e e : W _)n ,Tco 0.324+0.046 , EROWMAM CNTR Primakoff effect

1.00+0.22

EEMPORAD CNTR Primakoff effect

KLOE-2 Taggers o(e*e — e*e 1, Vs=1GeV)
5fb-1 => 3M(n0—yy) ~1% Myy=520+20,,,+1 3sys'r eV

Details: [EPJC 72, 1917 (2012) ]
[KLOE JHEP1301 (2013) 119]



n,n° single off shell TFF
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Dalitz decays
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Data analysis: n° — ye'*e
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NA48/2 n° — e+e-y
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Double off shell TFF at KLOE
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n meson radiative decay width
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V - Py* and e+e- — PV processes
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History of n® — e+e- measurements
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Fromn — ntnty to n — etey
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BESIII data sample on n'— mrny
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Summary and outlook

. Neutral meson structure

. Relation to muon (g-2) HLbL
- Dark photon searches (m/n' —nlyy)

. Tests of SM in n°, n, n' decays

. KLOE,MAMI WASA HADES,JLAB, BESIII
(101050, 10%n, 107n', 1019p)
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