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“small coupling frontier”

Prominent success
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“small couPling frontier”
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evidence frontier”

Prominent success
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“unexptec’ced Experimental

evidence frontier”

Prominent failure
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Observation of Anomalous Internal Pair Creation in *Be:
A Possible Signature of a Light, Neutral Boson

A.J. Krasznahorkay,* M. Csatlés, L. Csige, Z. Gdcsi, J. Gulyas, M. Hunyadi,

I. Kuti, B.M. Nyakdé, L. Stuhl, J. Timar, T.G. Tornyi, and Zs. Vajta
Institute for Nuclear Research, Hungarian Academy of Sciences (MTA Atomki), P.O. Box 51, H-4001 Debrecen, Hungary

T.J. Ketel
Nikhef National Institute for Subatomic Physics,
Science Park 105, 1098 XG Amsterdam, The Netherlands

A. Krasznahorkay
CERN, Geneva, Switzerland and
Institute for Nuclear Research, Hungarian Academy of Sciences (MTA Atomki), P.O. Boz 51, H-4001 Debrecen, Hungary

Electron-positron angular correlations were measured for the isovector magnetic dipole 17.6 MeV
state (J* = 17, T = 1) — ground state (J™ = 0, T = 0) and the isoscalar magnetic dipole
18.15 MeV (J™ = 17, T = 0) state — ground state transitions in ®Be. Significant deviation from
the internal pair creation was observed at large angles in the angular correlation for the isoscalar
transition with a confidence level of > 50. This observation might indicate that, in an intermediate
step, a neutral isoscalar particle with a mass of 16.70+0.35 (stat)+£0.5 (sys) MeV/c¢® and J™ = 1*
was created.

PACS numbers: 23.20.Ra, 23.20.En, 14.70.Pw

New evidence supporting the existence of the hypothetic X17 particle

A.J. Krasznahorkay,* M. Csatlds, L. Csige, J. Gulyés, M. Koszta, B. Szihalmi, and J. Timér
Institute of Nuclear Research (Atomki), P.O. Box 51, H-4001 Debrecen, Hungary

D.S. Firak, A. Nagy, and N.J. Sas
University of Debrecen, 4010 Debrecen, PO Box 105, Hungary

A. Krasznahorkay
CERN, Geneva, Switzerland and
Institute of Nuclear Research, (Atomki), P.O. Box 51, H-4001 Debrecen, Hungary

‘We observed electron-positron pairs from the electro-magnetically forbidden M0 transition depop-
ulating the 21.01 MeV 0~ state in *He. A peak was observed in their e*e™ angular correlations at
115° with 7.20 significance, and could be described by assuming the creation and subsequent decay
of a light particle with mass of mxc?=16.84+0.16(stat) + 0.20(syst) MeV and I'x= 3.9 x 107 eV.
According to the mass, it is likely the same X17 particle, which we recently suggested [Phys. Rev.
Lett. 116, 052501 (2016)] for describing the anomaly observed in *Be.

PACS numbers: 23.20.Ra, 23.20.En, 14.70.Pw
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