Limit on production of Dark Photons
from Dalitz Decay of Light Mesons
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By believing passionately in something
that still does not exist, we create it.
The nonexistent is whatever we have

not sufficiently desired.
Franz Kafka

The Dark Photon is highly desirable,
but we have to find out if it does exist.



Outline

- Light Meson Decays in CLAS
- Dalitz Decay nt° ->e+e-y

- Dalitz Decay n ->e+e-y

- Dalitz Decay w ->e+e-n°

- Expected upper limits for A’ production



Light Meson Decays. CLAS Approved Analysis.
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Decays to e+e- can be used for A’ search



50000

40000

30000 |

20000 |

Dalitz Decay of m®in CLAS

+ -
_ipepre’eX)
Z_HHWHW‘I"HM _
- n'-etely

Wpee)001Ge [ igld: 065116 -
o Background: 154522

S_
[ glr-gisminary E- b.2 _:

——————

S TR TT
MZ(P) [Gev]

] Highest statistics

in the world

1 ~1M events



Invariant Mass of e+e- under n°® peak
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CLAS effectively has collected factor of 3 times more events



Events/ 2 MeV

Dalitz Decay of n in CLAS
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Invariant mass M(e*e’)
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Missing Mass of Proton
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World Data
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Transition Form Factor w=>e*em®

World data
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Significant improvement in stat. error with CLAS Data



Expected Upper Limits from CLAS
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Figure from arXiv:1210.3927



SUMMARY

Dalitz Decay of Light Mesons in CLAS is a powerful source
of e+e- pairs

Preliminary studies of m® and n decays show expected upper
limit from CLAS to be below world data in a wide range up
to n (and possibly w mass)

Data analysis of all Dalitz Decay channels is in progress

Additional efforts are needed to extend Light Meson Decay
Program to 12GeV era at JLAB with CLAS12 and GlueX
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