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List of Meson Decays
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t ra n S it i o n fo r m fa cto r L.G. Landsberg, Electromagnetic decays of light mesons
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1-F=1(QED)

2 - |F(g?)|> 1 (VMD)
3-|F(g?)]<1

affects branching ratio

dl'(A — BITl7)
dg?®-T(A — B~)

form factor: divide experimental g2 distribution by QED

Fas(@®)=[1-¢¥A3™  (single) pole approximation

Fap(¢®) =1+ ¢’|dFas/dg?]| =0 = 1+ ¢*bap = 1 + §¢*(ras)

|

A =m, (A7%=bag)
slope parameter size

'standard’ VMD (transition region)
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status of the w-1T transition form factor
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conclusion:

* A2 results are in better agreement with theoretical calculations, compared to earlier experiments
* statistical accuracy of the present data points at large m (ee) masses does not allow a final conclusion

— study o decay with CLAS
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CLAS g12 experiment

Torus Magnet

S

Beam Line

Target

Drift-Chambers
Time-of-Flight
Cerenkov Counters

Electrocalorimeters

LH, target main source for
external y conversion

Cerenkov Counters excellent
dilepton identification

EM calorimeter particle identification
photon detection
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CLAS g12 dileptons
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TP — peen (prob cut)
unfitted
— fitted

counts
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PRELIMINARY

missing mass (p)

120

N (leakage)

100

- smooth background
- in-peak background:
competing decays
photon external conversion
- peaking background?

BD

&0
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MM(p) (GeV) not background subtracted
s T T T bl 1468] not acceptance corrected
5 = v p —» p een (prob and MMpltut)
8 unfitted I
— fitted 1 dilepton mass
107 —-
1 clearly dominated by background
m - small masses: external conversion
g PRELIMINARY =
. Hlﬂ | ] next step: background study
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counts

0

counis

10
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missing mass (pee)

Enfrigs 38544

missing energy (pee)

v p - peeX (unfitted)
— MMp cut

----- prab cut

— prob and MMp cut

v p - peeX (unfitted)
— MMp cut
----- prob cut
— prob and MMp cut

i I
0.2

CLAS g12 dileptons
kinematics

analysis strategy:
e+e- detection
and missing particle

missing pion: w—Tree
- missing mass is pion mass
- missing energy
missing photon: n(’)—yee
- missing mass zero
- missing energy
missing nothing: p/w—ee
- missing mass and nergy zero

2 7



dilepton analysis of g12 data / simulations

1. dilepton skim (=1 ptoton and =1 charged particle pair) .......... final state
2. beam corrections (only data)

3. momentum corrections (only data)

4. Fiducial cuts, TOF and EC knockouts

5. eventtrackeff (only data)

B. g7 IeploNs ..o CC&EC cut
beta CUL ... ToF electron candidates
vertex cut

7. MM2PEpEmM>0.01 && MM2PEpPEmM<0.035 ........cceviiriiiieeeeeeees MMpee : massless or no missing particle
MEPEPEM>0.075 .....oniiiiie e MEpee : missing particle (has energy)
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dilepton analysis of g12 data / simulations

after cuts (6)
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bin-wise subtraction of smooth background (in Mee bins)
charged pions (and muons) suppressed, rest can be discriminated via missing mass/energy
omegal/rho decays are important

combinatorics from photon conversion
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dilepton analysis of g12 data / simulations

after cut (7)
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bin-wise subtraction of smooth background (in Mee bins)

charged pions (and muons) suppressed, via missing mass/energy
omegal/rho decays are important

combinatorics from photon conversion
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next steps

more simulations for background
different methods:

o cut based analysis

o kinematic fit

o qfactor background subtraction ——
compare/combine methods (= systematic errors)
acceptance correction

extract transition form factor

further outlook:

looking at statistics, continue study with CLAS12.
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