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Spectroscopic vs e-Scattering Measurement qf Radii

Radii e-Spectroscopic mu-Spectroscopic  e-Scattering
Proton 0.8775(51)fm 0.84087(39)fm 0.879(8)fm
Deuteron 2.1415(45)fm 2.12562(13)fm 2.13(12)fm

4H, 3 body problem 1.67824(13)fm 1.681(4)fm
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This relation was used to evaluate the matter radius

Instead we &rj to evaluate deuteron charge radius using

ram = 1.973fm  EFT
Tpecn = 0.879fm  €p-scatt
r2 ., = —0.106fm?

r2,pe = 0.0034fm

raon =2.135fm 2.13(12)fm ed - scattering

Alternative Method



Empirical Evaluation of Deuteron Matter Radius

Consider Deuteron Electrodisintegration process

e +d—¢e +p+n

Within Plane Wave Impulse Approximation
Oed = K0ep(Q?)(U? (k) + W2(k))
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Reality is more complicated
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Non PWIA Contributions
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Anomalous Distribution at Very Small Missing Momenta
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Anomalous Distribution at Very Small Missing Momenta
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JLab Measurement at ()* = (.66GeV?
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Fitting Deuteron Wave Function to the data
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Fdm = 1.957fm
Tpeh = 0.879fm
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Conclusion/QOutlook

“Alternative” method is suggested to evaluate charge radius of the deuteron

ed — scattering results can be reconciled with ep scattering
better than ed spectroscopy

the same may be true for *He nucleus

Initial analysis indicates that the deuteron matter radius may be smaller < | P
§1400

it may indicate that BSM effects may be related to electron spectroscopy 1200 |o

rather than to muon spectroscopy 1000

careful analysis of deuteron break-up reaction at small missing momenta 600

may be needed (this will require new experiments with short beam time) 400

as well as reliable measurement of neutron charge radius square and MEC
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