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Hypernuclei and Neutron Stars

“Measurement of the B(E2) of 7ΛLi and Shrinkage of the Hypernuclear Size”

K. Tanida et al.

Phys. Rev. Lett. 86, 1982 (2001)

http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.86.1982

http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.86.1982
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Could the presence of 𝚲’s reduce the energy and 
therefore radii of neutron stars? 

𝚲 = (uds) 

quark charges are u=+2/3 d=-1/3 s=-1/3

𝚲 is a “heavy neutron”
 ms(95MeV) > mu (2MeV), md (5Mev)

distinguishable from n=(udd)
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Hyperball detector

Hyperball consists of 14 high-resolution germanium detectors
giving precision energy measurements of γ-rays
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π(1GeV) + 7Li →7Li*+k

reaction is 
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Size factor from measured branding ratios is
S=0.81 ±0.04
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https://arxiv.org/pdf/1304.6875v1.pdf

We report the measurement of a 2.01±0.04 solar 
mass (M) pulsar in a 2.46-hr orbit with a 

0.172 ± 0.003 M white dwarf.  

Neutron  stars with  masses  above  1.8 M
manifested  as  radio  pulsars. 

https://arxiv.org/pdf/1304.6875v1.pdf
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Equation of state: Energy/nucleon(density, 𝚲 fraction) 

Calculate Neutron Star Mass(density)

https://arxiv.org/pdf/1512.06832.pdf

https://arxiv.org/pdf/1512.06832.pdf
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spin σ
isospin𝛕

𝚲 has isospin 0

𝚲N Potential model
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Figure in Gandolfi and Lonardoni

Fit of model to hyper-nuclei production data

3-body interaction

𝚲 separation energy  B𝚲 =
difference in binding energy of the core nucleus and hypernucleus
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Energy(ρ) 
Pure Neutron Matter (PNM)

stiffest EOS
http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.114.092301

http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.114.092301
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only PNM explains very heavy neutron stars
in this model 

http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.114.092301

Tolman-Oppenheimer-Volkoff equations

http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.114.092301
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https://arxiv.org/pdf/1612.03758.pdf

J. Haidenbauer, U.-G. Meißner,N.Kaiser,W. Weise 
Dec. 2016

Hyperon Puzzle

𝚲n   ↔ 
 Σn

Σ(I=1) spin 1/2 baryon

𝚲(I=0) spin 1/2 baryon

https://arxiv.org/pdf/1612.03758.pdf

