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Interactions of light with light mesons
Reactions of hadrons with (virtual) photons

Why is it interesting?
@ explore intrinsic structure of hadrons

~» form factors
~~ to which extent does vector meson dominance hold?

@ background for physics beyond standard model
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procedure: divide experimental g2 distribution by QED

Dalitz (conversion) decays of mesons

Fap(¢®) = 1+ ¢*[dFas/dq?]| =0 = 1+ ¢®bap = 1 + 5q*(ran)

slope parameter
b~ 1/m(rho)

(1.7 Gev?) 'standard VMD'
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L.G. Landsberg, Electromagnetic decays of light mesons
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(old) world data set: conversion decays #) JULICH
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L.G. Landsberg, Eleciromagnetic decays of light mesons
IHEP in 1978—1980 on the “Lepton-G” spectrometer
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for @ meson, clearly additional mechanisms

apart from standard VMD
(black curves are fits to the data)

* confirmed by NA60 AA reactions, S. Damjanovic, PLB 677 (2009) 260
* confirmed by NA60 pA reactions, A.Uras, J.Phys. Conf.Ser.270(2011) 012038

different experimental approach: elementary reactions, using di-electrons

Mitglied in der Helmholtz-Gemeinschaft

17 May 2016 Baryons 2016 4



new data sets: n and n’
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A2 Phys.Rev. C89 (2014) 044608
NAGO PLB (2016) in print

Y NAGO (p-A) : A7 =1,934 = 0.067 + 0.050 [GeV/c]?
© NABO (In-In) : A7 =1.95 + 0.17 + 0.04 [GeV/c]*

{0 A2@MAMI : A?=1.95 +0.15 +0.10 [GeV/c"]
| * Lepton-G A,Iz =19 +04 [GEW(:]
VMD \2 = 1,83 [GeV/c??
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BESIII PR D92 (2015) 012001
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BESIII D92 (2015) 051101
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BR(1' > wee) (1.97 + 0.34(stat)+0.17(syst)) x 10~
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NA60 PLB (2016) in print KLOE2 PLB742 (2015) 1
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puzzle not solved yet
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a tale of two experiments #) 0LICH
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Pellet line TOF Detector
: Tracking Detectors

Solenoid

Torus Magnet

"

Beam Line

Target

Drift-Chambers

Time-of-Flight

Cerenkov Counters hin Plastic Scintil-lators

Ui W

EM Calorimeter Range Hodoscope
Electrocalorimeters 50cm
CLAS <> experimental issue WASA C )))
e " 0
Jefferson Lab IQS’ COSY-Jilich
¥y + p (812 experiment) * cross section p + p(2010)
. * multipion background
% LH, target external y conversion pellet target + beam pipe
3 Cerenkov Counters dilepton identification
£
5 EM calorimeter photon detection Csl EM Colrimeter
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* either or both protons can be excited : TS e
* multi pion background LA
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n'—yee : cut-based analysis Chg«ﬁ #) 0LICH
* CLAS g12 experiment
e data analysis: g12 procedures
e g-factor signal extraction:
evaluate smooth background
event-by-event
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PRELIMINARY
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solid: all data

30 filled: background weighted
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not competitive
more statistics with CLAS12 experiments
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missing mass (pee)

g LI B IR IR I £ )pE-EX[unnnir:jI;ies 39944 kinematic fit for CLAS g12 di|ept0ns
’ we o e EEE;LT
E —— prob and MMp cut .
- . analysis strategy:
17 e+e- detection

and missing particle

10

missing pion:

sn1 o MG oaedad Dl b el || kb e .. . w—>r1ee
AFFERHICHIS - - T B P 1 ——F || R - MISSINg Mass IS pion mass
- missing energy
missing energy (pee) R o ot
E L B B > unfi : L4
§ | Tp Eﬂ;ﬁp}(chtnllted} m|SS|ngp oton ,n( )_),Yee
L e S - missing mass zero
i - missing energy
missing nothing: p/o—ee
- missing mass and nergy zero
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towards the o-n transition form factor A J0LICH

- in-peak background:
competing decays
photon external conversion
- peaking background?
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n = T I L I T 1T 1T I LI B [ LU N N N S S S ———— !TEEE_&_.__ 54?1 I
glm_— ¥ p - p een (prob cut)
- fited ..
wE PRELIMINARY o missing mass (p)
120 —
wof— 1 (leakage) - smooth background

%74 11 1 IOi5 11 1 Iﬂrsl 11 lor? 11 | Joral 11 ﬂg 1 1 1 1 171 ‘172
s s not background subtracted
P . . - EOfigs 1469 | not acceptance corrected
5 = v p —» p een (prob and MMpltut)
8 unfitted |
— fitted 1 dilepton mass

10°

1 1 IJIlIIl

clearly dominated by background
small masses: external conversion

10

PRELIMINARY

T T TTTTIT
1 lIJIlIII

next step: background study
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 Number of n-ye*e : 43946.8+281.194  Preliminary, from this fit

WASA-at-COSY 2010 1.4 GeV pp run

Ankita Goswami

3000

data

2500 — fit to the background

Subtracted peak

2000

1500

1000

VVVVV

500

B- [1L I bl LI rhs 0-45 L]l n 0- » 1 L 0-55 1 0 0.6 1 L L 1 0-65
MMpp [GeV]

e usual method: multipion phase space * polynomial fit to background (excluding peak)
* background subtraction method good for dilepton analysis?
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Ankita Goswami
MC

background study
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— charged pion pairs
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W’“ 1 to 3x° dal )

e i seen even better in invariant
mass of decay particles

MC added

* needs improvement
* helps with sys errors

AR -
0.6 OIE

1 1.
variant mass of e*ey [GeV]

very promising and high statsitics
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reaching for the double Dalitz decay
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ppn 2010 | n—»e’ee*e | cut-based analysis: background study
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* WASA-at-COSY standard analysis
* preliminary and not acceptance
corrected.

= cata PRELIMINARY

MG sum

=Ty ee (WD)

= atnes

* consistency-check : yield T i,
consistent with our preliminary AR PR oo
mjll.rﬂ.r'.zlllh'

single Dalitz decay analysis
goal: evaluate branching ratio

latest WASA result: nucl-ex/1509.06588
BR= (3.2 £ 0954t + 0.55y5) X 1073
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chasing conversion decays of light mesons

¢ WASA-at-COSY:
* 1 meson decays

* CLAS gl12 experiment
* 1 and o decays

* CLAS12 campaigns:
* n‘and ® decays?

tough competition @

haft

physics landscape needs the results
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