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The 115 GeV signal from nuclear physics.

Alejandro Riverd

May 10, 2004

Abstract

In some nuclear models, neutron magic numbers intersecigihieon drip line for
nuclei having about 123, 187 and 264 nucleons. These massesmonds, in GeV, to
115, 175 and 246. Reversing the argument, it can be said thtadg of the neutron
drip line predicts the existence of three physical scalesl&tGeV, 175 Gev and 246
Gev.
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Figure 1: figure 10 of([3], plus an inset of figure 20. We trateslzetween GeV and atomic
mass units via the conversion constamt= 0.9315GeV. The only addition to the original
plot are the diagonal isobars, iy, Mz, 115 Gev,M, and 246 Gev.

At the drip line, neutrons from the shell closure are very kie®ound, so it is not
astonishing that the rest of the nucleus can appear to thensiagjle particle. In2], we
examined some empirical evidence for this kind of effeatkiag for a physical justifica-
tion of the strong enhancement of spin-orbit coupling inlwgmagic shells. The idea was
that models do not taking into account the electroweak scsiileuld show an increase of
its error when calculating nuclei around them. So we lookdad found, strong error near
the mass values of W and Z.
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Figure 2: values ofg discarded in the FRDM when using instead the deformatioarpar
etere;. Note the qualitative difference in the signal of electrakgacuum.

As the top quark will generate a family of mesons about 175, Gevas natural to
extend the search to look for it. And also, of course, for igaa hinted at ALEPH some
years ago, at 115 GeV. After all, W, Z and H are bosons abletéwant with the nucleon,
causing radiative corrections.

The main clue came from 1992 FRDM. It shows error at W,Z, batfihat other ener-
gies is right. But studying the model, we learn that the adidél precision is got from a
series of microscopic corrections and shape correctiagsréld shows all nuclei where a
extra correctiors is applied. We have taken directly the plot frdm [3], only adythe di-
agonal isobars. Neutron dripline is exactly the one drawthbyoriginal authors ten years
ago.

It seems surprising the apparition of the 246 GeV scale, foclwno boson is expected:
it is simply the vacuum expected value of the Higgs field. Exang c3 does not help, but
a plot (figurdR) of the corresponding valuescgf-the parameter that is substituted &3y
shows qualitative differences between this scale and therst

At W and Z the above parameters play no role; because of teisyeve able to notice
directly the error in the discrepancy plot.

It seems worth to look the errors in other mass models. Weeptesome of them in
the next figures, with a short comment. They come froim [4] th@data tables available
online in [1]. From twelve models examined, at least oneadthirow distinctive signals for
standard model masses in a straight way; some others caraddgidnal filtering or they
are too noisy. We expect signal in this kind of plots when ttoglet is unable to take into
account the existence of the very massive particles we akerig for. If the model adjust
empirically in the area corresponding to some signal, wero@s it. And if the model
has a very good adjust, we need to look for signals in the mpalaimeters, as happens in
FRDM. A plausible method is to try to evaluate model paramsdbg fitting to a restricted
range of mass, say. (m) for all masses greater tham, g (m) for all nuclei smaller than
m, Of even some narrow range, sayio(m) betweenn andm + 10 etc.

All the plots are in function of the atomic mags Five vertical lines are drawn as
reference, at W, Z, 115GeV, Top and 246GeV.

For comparison, we show in the last figure the error plot frommERDM, to confirm
that it is excessively noisy in the low area and excesivelyemed in the high. Another
interesting plot, not showed here, for this model is thelatdted ground-state microscopic
energy. This parameter presents multiple peaks, but tregegieones clearly correspond to
our numbers.
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Figure 3: error in mass prediction for a model from G. DusselCaurier, and A.P. Zuker
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Figure 4: error in mass prediction for a model from Takahiagfibana, Masahiro Uno,
Masami Yamada, and So Yamada.
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Figure 5: error in mass prediction for a model from P.J. Masstd J. Janecke
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Figure 6: error in mass prediction for a model from L. Satpathd R.C. Nayak
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Figure 7: error in mass prediction for the FRDM model



Lacking still of a theoretical model, we are unable to sayi$ €mpirical analysis is a
prediction of the Higgs or just a prediction of an anomalyhi@ background when detecting
energies in the 115 GeV area. In the later case, the -nugkygsics at the detectors would
be the one to blame.

Other explanations could be fit. For example, it could happeahthe same mathe-
matical symmetry breaking acts in nuclear physics and, ifterént causes, in elementary
particle physics. Then the only remaining coincidence wWdé the one between the end
of the stability islands and the electroweak vacuum. Evehi# is the case, it should be
matematically worth to examine the mechanism in nucleasigsybecause it includes both
the electroweak bosons and top quark mass values in a safgmgisichema.
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