arXiv:nucl-th/0605005 v1 2 May 2006

Charged and neutral hyperonic effects on the driplines

P. Roy Chowdhury^{1∗}, C. Samanta^{1,2†} 1 Saha Institute of Nuclear Physics, 1/AF Bidhan Nagar, Kolkata 700 064, India 2 Physics Department, Virginia Commonwealth University, Richmond, VA 23284-2000, U.S.A.

D.N. Basu^‡ Variable Energy Cyclotron Centre, 1/AF Bidhan Nagar, Kolkata 700 064, India (May 2, 2006)

Modification of neutron and proton driplines by the capture of strange hyperon(s) by normal nuclei has been investigated. A generalised mass formula (BWMH) based on the strangeness dependent extended liquid drop model is used to calculate the binding energy of normal nuclei as well as strange hypernuclei. The neutron (Sn ) and proton (Sp ) separation energies of all hypernuclei with neutral hyperons Λ^0, double Λ^0 or charged hyperons Ξ^−, Θ^+ inside are calculated using BWMH mass formula. The normal neutron and proton driplines get modified due to the addition of the hyperon(s) (Λ, ΛΛ, Ξ^−, Θ^+ etc.) to the core of normal nuclei. The hypernuclei containing the charged hyperon(s) like those with neutral hyperon(s) have similar nucleon separation energies like core nuclei if proton number instead of net charge is used in the symmetry term. Due to the effect of opposite charges present in Θ^+ and Ξ^− hyperons their corresponding driplines get separated from each other. All the hyperons modify mean field potential due to strong hyperon-nucleon coupling. Addition of a single charged hyperon in normal nuclei affects the entire proton drip line more prominently than that by neutral hyperon. The neutral hyperonic effect on proton dripline is significant for lighter nuclei than for heavier ones whereas both the charged as well as neutral hyperons affect almost the entire neutron dripline.

Keywords : Hypernuclei, Nucleon separation Energy, Dripline nuclei, Mass formula and Hyperonnucleon interaction.

PACS numbers:21.80.+a, 25.80.-e, 21.10.Dr, 13.75.Ev, 14.20.Jn

I. INTRODUCTION

Current nuclear physics is focussed on exploring fundamental interaction between nucleon and hyperon (Y ) and basic properties of the hadronic system [1,2]. The worldwide activity in doing many sophisticated experiments [3–6] in these interdisciplinary fields shows the strong scientific interest in exploring the hypernuclear properties. The nuclear dynamics has been predicted [7] to evolve from mean-field dominance to a new kind of correlation dynamics at the neutron and proton driplines. At extreme neutron to proton ratios short-range correlations do not strictly follow the properties of single particle moving in a static mean field potential. Its effects have far reaching consequences in case of exotic nuclei as well as hypernuclear domain. The strong Y − Y attractive interaction is useful to explain the phase transition in the interior of the compact stars like strange quark stars, hybrid stars, hypercompact hyperon stars etc. composed of the strongly interacting densest matter in the universe undergoing the deconfinement phase transition [8,9]. Therefore it is interesting to study the change of dripline nuclei due to the addition of various hyperon(s) inside the core of normal nuclei which sheds some light on the interactions among hadrons and their internal quark structure in a phenomenological way. The total nuclear binding energy of any nuclei plays significant role in determining the degree of nuclear stability and hence it can be used to examine the single nucleon binding near the dripline region for all nuclei. The semi empirical mass formula proposed by Bethe-Weizsäcker was extended for light nuclei (BWM) [10] and the more generalised version (BWMH) applicable for both strange and nonstrange nuclei was developed recently [11]. This mass formula (BWMH) based on the extended liquid drop model has been used to calculate the neutron (S_n) and proton (S_p) separation energies of both the normal and hypernuclei containing charged or neutral hyperon(s). BWMH matches the available experimental data [3,4] for the hyperon separation energies. Using this formula the neutron (S_n) and proton (S_p) separation energies of all normal nuclei and hypernuclei containing Λ, ΛΛ, Ξ^−, Θ^+ [12,13] hyperons are calculated to predict dripline nuclei for both the normal and hypernuclei. The

∗E-mail: partha− 26@hotmail.com †E-mail: csamanta@vcu.edu, chhanda.samanta@saha.ac.in ‡E-mail: dnb@veccal.ernet.in effect of the addition of hyperon(s) inside the core of normal nuclei has been studied near the dripline. The effect of two oppositely charged hyperons Ξ^− and Θ^+ on the nuclear bindings and the driplines are demonstrated. For the hypernuclei containing positively charged hyperon like Θ^+ the separation between the stability line and the proton dripline shrinks and the corresponding gap between the stability line and neutron dripline expands with respect to normal dripline. On the other hand, the proton dripline goes away with the simultaneous shifting of neutron dripline towards stability line when net charge effect is taken into account in the symmetry term for the hypernuclei containing negatively charged hyperon (e.g; Ξ^−). Both the neutron and proton drip lines go away from the stability line for the hypernuclei containing neutral hyperon(s) (e.g; Λ, ΛΛ) and the effect becomes more prominent in case of double Λ-hypernuclei. Since the mean field gets modified according to the type of hyperon inside the normal nuclear core, the values of nucleon binding (e.g; S_p and S_n) are different for various hypernuclei.

II. STRANGENESS DEPENDENT LIQUID DROP MODEL AND NUCLEAR STABILITY

On the basis of the liquid drop model a generalised mass formula (BWMH) for both strange and non-strange nuclei was prescribed [11]. The BWMH explicitly includes the strangeness and a SU(6) symmetry breaking mass term for hyperon(s) confined inside the hypernuclei. The total binding energy of any hypernuclei of total mass number A and net charge Z containing any type of charged or neutral hyperon(s) is given as

B(A, Z) = 15.777A − 18.34A^{2/3} − 0.71 Z(Z − 1) A^{1/3} − 23.21(N − Z_c)^2 [(1 + e^{−A/17})A]

+(1 − e^{−A/30})δ + n_Y [0.0335(m_Y ) − 26.7 − 48.7 | S |A^{−2/3}], (1) where δ = 12A^{−1/2} for N, Z_c even, = −12A^{−1/2} for N, Z_c odd, = 0 otherwise, n_Y = number of hyperons in a nucleus, m_Y = mass of the hyperon in M eV , S = strangeness of the hyperon and mass number A = N + Z_c + n_Y is equal to the total number of baryons. N and Z_c are the number of neutrons and protons respectively while the Z in eqn.(1) is given by Z = Z_c + n_Y q where q is the charge number (with proper sign) of hyperon(s) constituting the hypernucleus. For non-strange (S=0) normal nuclei, Z_c = Z as n_Y =0. However, as a case study, the net charge number Z has also been used instead of Z_c in the symmetry term. The choice of δ value depends on the number of neutrons and protons being odd or even in both the cases of normal and hypernuclei. For example, in case of^{17}_Λ O, δ = +12A^{−1/2} as the (N, Z_c) combination is even-even, whereas, for non-strange normal^{17}O nucleus δ = 0 for odd-even combination of neutrons and protons.

Nuclear stability is controlled through the competition between the attractive nucleon-nucleon strong forces and the repulsive Coulomb forces. To study the hyperonic effect on the nuclear binding of the nuclei at the dripline it is necessary to study the single neutron (S_n) and single proton separation energies (S_p) for all isotopes of each element using BWMH. The comparison of the normal nuclear dripline with the hypernuclear dripline illustrates the effect of the changed nuclear dynamics at the dripline. The separation energies (S_n) and (S_p) from the hypernuclei containing any hyperon ( Λ, ΛΛ, Ξ^−, Θ^+etc.) inside the nucleus are defined as S_n = B(A, Z)_{hyper} − B(A − 1, Z)_{hyper}, S_p = B(A, Z)_{hyper} − B(A − 1, Z − 1)_{hyper} . (2) where B(A, Z)_{hyper} is the binding energy of a hypernucleus with a hyperon(s) inside with A and Z being the total mass number and net charge number respectively. Their respective binding energies provide necessary guidelines for studying the nuclear stability near the driplines against decay by emission of protons or neutrons. The neutron dripline is defined as the last bound neutron rich nuclei beyond which the neutron separation energy changes sign and becomes negative. Additions of one neutron to the neutron drip nuclei makes the system unbound with negative single neutron separation energy (Figures 1-3). Similarly the proton dripline nucleus is defined as the last bound neutron deficient nucleus beyond which the proton separation energy becomes negative.

III. NEUTRAL AND CHARGED HYPERONIC EFFECTS ON THE DRIPLINE NUCLEI

Starting from dripline for normal nuclei total seven driplines are listed (Tables I - VII) and to demonstrate the charged hyperonic effect on the driplines table VIII is included. It is found that due to opposite charges in the two different hyperons (Ξ^−, Θ^+) proton driplines for Θ^+-hypernuclei comes closer to stability line in most of the places than that for Ξ^−-hypernuclei. Since the net charge (Z) of the hypernuclei increases due to positive charge of Θ^+-hyperon, the neutron dripline goes away from the stability line in some places in comparison to the neutron dripline of Ξ^−-hypernuclei. The whole calculation for table VIII has been done using eqn.(2) keeping proton number in symmetry term.

From the table II containing the driplines of Λ-hypernuclei, it is seen that Λ-hyperonic [14] effects are more prominent on the neutron dripline in comparison to respective proton dripline. The proton dripline of single Λ-hypernuclei are shifted only for few light nuclei (e.g; Li, N, O, Mg, As, Kr and Nb.) and as the number of nucleon increases the dripline merges to normal proton dripline due to the weak Λ-nucleon [15] coupling effect on static mean field potential. Some normal neutron drip nuclei like Z_c = 10, N = 22, Z_c = 61, N = 146 change to Z_c = 10, N = 24 andZ_c = 61, N = 148 respectively due to the addition of single Λ to the core so that the neutron dripline of Λ-hypernuclei goes more away from the stability line. Similar picture emerges from table III for the proton and neutron driplines of ΛΛ-hypernuclei. In this case relatively larger effect on proton and neutron dripline nuclei occurs due to the enhanced hyperon-nucleon coupling effect. The proton drip line for ΛΛ-hypernuclei moves away from the stability line for the light and medium heavy nuclei (e.g; Z_c=4 to 8, 10, 12, 18, 20, 22, 24, 26, 27, 28, 33, 36, 41, 42, 52, 71 etc.). The neutron dripline of double Λ-hypernuclei are shifted more prominently for almost all nuclei from light to heavy in comparison to the normal neutron dripline. For example, the normal neutron drip nuclei Z_c = 8, N = 18 and Z_c = 70, N = 170 get shifted to more neutron rich nuclei Z_c = 8, N = 20 and Z_c = 70, N = 172 respectively for the corresponding ΛΛ-hypernuclei. Increase of the number of hyperons inside the core of normal nuclei affects the nuclear dynamics to deviate from the mean field potential at the driplines and hence additional bound nuclei are possible. Addition of neutral hyperon(s) altering the nucleon bindings of the baryonic system are illustrated in fig. 1(b, c).

Charged hyperons affect the driplines in an interesting way. For example for Holmium (proton number= 67) the proton dripline have N=78 for Ξ^−-hypernuclei but N=80 for Θ^+-hypernuclei which is less neutron deficient than the former. On the other hand, for same element the neutron dripline nuclei have N=162 for Ξ^−-hypernuclei but N=164 for Θ^+-hypernuclei which contains more number of neutrons than Ξ^−-hypernuclei. The corresponding normal proton and neutron drip nuclei for Holmium are at N=79 and N=162 respectively. It is noteworthy that the proton-drip Ξ^− hypernucleus with proton number Zc= 67 and net charge Z=66 has N=78 and this neutron number is reached by Z=70 normal nuclei, not Z=66. On the other hand, for the same element (proton number = 67, net charge Z=66) the neutron-drip Ξ^− hypernucleus has N=162 which is same as the limiting neutron number of the Z=67 normal nucleus, not Z=66. But, the N=164 limiting number for Θ^+-hypernuclei (proton number=67, net charge=68 ) is reached by Z=68 normal nucleus. In general since Ξ^− is a negatively charged hyperon it neutralises one proton inside the normal core and the net positive charge of the Ξ^−-hypernuclei is reduced. Therefore, one expects that less number of neutrons would be needed to overcome the Coulomb repulsion. But, this is not the actual situation as strangeness and mass in addition to the net-charge play important role in determining the binding energy. Similarly, Θ^+ acts as a heavy proton inside the normal core so that the effective positive charge of Θ^+-hypernuclei gets increased and comparatively more number of neutrons are expected to make the baryons bound, a phenomenon not always supported by the actual situation. Thus, not only the drip-line positions, but also their detailed structure differs from the driplines of normal nuclei as the net charge as well as the mass and the strangeness of the hypernuclei produces significant effects on their binding energies.

A charged liquid drop [16] consisting of fermions (like nucleons and hyperons) can be considered as a weakly interacting Fermi gas due to the large mean free path (almost equals nuclear radius) of a nucleon moving inside the nucleus and occupation of the single particle orbitals in the a simple mean field potential are restricted by the Pauli blocking [17]. The binding energy of the baryonic system will be maximum when nucleons and hyperons occupy the lowest possible orbitals favouring equal number of charged and neutral baryons. For hypernuclei containing charged hyperon(s) net charge (Z) instead of proton number Z_c should be equal to neutron number (i.e; Z=N=A/2) to get the maximum stability from the symmetric distribution. Any other asymmetric distribution like Z = A/2 − η, N = A/2 + η will lift the Fermions from the occupied into empty orbitals giving rise to the loss of symmetry energy. Thus addition of charged hyperon modify the occupancy of twofold spin-degenerate proton energy levels and changes the contribution of symmetry energy to the net nuclear binding significantly.

The symmetry term [18] plays very significant role in determining the nucleon binding of the charged hypernuclei. The effect of using proton number and net charge on the dripline and the nucleon binding of Ξ^− and Θ^+ hypernuclei are demonstrated in the tables IV, V, VI, VII and figures 2(a,b), 3(a,b) respectively. The S_n vs. N plot of hypernuclei follow the core nuclei if we take proton number in symmetry term whereas it follows the nucleon binding pattern of net charge element if net charge is used in symmetry term. In fig.3(c) it is shown that (Li core + Θ^+)-hypernuclei behaves as normal Be element using net charge in symmetry term whereas it behaves like its core element (Li) if only proton number is there in the symmetry term of BWMH.

Binding energy of a nucleus is known to depend on the neutron-proton asymmetry. Presence of a charged hyperon inside a normal nucleus may alter the symmetry energy. To investigate its possible consequences, proton number of the symmetry term is replaced by the net charge of the respective hypernuclei and the resultant effects on the dripline nuclei are tabulated in table V and VII. In case of negatively charged hyperon (e.g; Ξ^−) inside the hypernuclei, net charge in symmetry term of BWMH makes the proton dripline move further away at the expense of bringing the neutron dripline closer to the stability line. The neutron dripline comes closer towards the β-stability line particularly for medium heavy to heavy nuclei by two nucleon shift relative to normal dripline whereas corresponding proton dripline goes away from it appreciably by one nucleon shift for light hypernuclei and two or three nucleon shift for heavier hypernuclei. For example one can compare between Table I, Table IV and TableV to see that the use of the net charge (Z) in the symmetry term in calculation of the binding energy of the Ξ^−-hypernuclei instead of the usual proton charge number (Z_c). It is seen that the neutron dripline shifts towards the β-stability line from Z_c=55, N=132 (normal) Z_c=55, N=132(Z_c in symmetry term) to Z_c=55, N=130 (Z in the symmetry term). On the neutron deficient side,the proton drip line moves from Z_c=55, N=61 (normal), Z_c=55, N=60 ( Z_c in the symmetry term) to Z_c=55, N=59 (Z in the symmetry term), i.e., away from the stability line.

Similarly in case of positively charged hypernuclei (e.g; Θ^+-hypernuclei) the effect of using net charge in symmetry is just reverse. Consideration of the net charge in the symmetry term makes the proton binding less than the normal nuclei. This effect is more prominent in the heavier nuclei and the deviation from normal proton dripline becomes more distinct in the heavy element regions. On the contrary, the entire neutron dripline nuclei encounter two or four nucleons shifts and move the neutron dripline away from the stability line.

One can see from tableI and tableVII that addition of a Θ^+ hyperon shifts the neutron-drip line away from the stability line and moves the proton drip line closer to the line of stability. For example, normal neutron-drip nuclei are (i)Z_c=5, N=12; (ii)Z_c=78, N=190 while the neutron drip nuclei for Θ^+- hypernuclei are (i)Z_c=5, N=14; (ii)Z_c=78, N=194. The proton dripline comes from (i)Z_c=5, N=3(normal); (ii)Z_c=78, N=91 (normal) to (i)Z_c=5, N=4 (Z in symmetry term); (ii)Z_c=78, N=93 (Z in symmetry term) respectively for Θ^+-hypernuclei. This is exactly opposite to the trend found in Ξ^−-hypernuclei.

IV. SUMMARY AND CONCLUSION

In summary, a generalised strangeness dependent liquid drop model (BWMH) is used to calculate the nucleonic binding of both normal and strange (Λ, ΛΛ, Ξ^−, Θ^+) hypernuclei. Since the character of the mean field potential changes at the region of extreme neutron to proton ratios, it is important to study the effect of hyperons captured inside the normal core both near the stability line as well as near the driplines. A thorough study of the effects of charged and neutral hyperons on the dripline nuclei has been carried out. It is found that the charged hyperons shift the neutron and proton driplines away from the stability line both in one direction depending on the hyperon charge. The neutral hyperons (Λ, ΛΛ) shift their neutron and proton drip lines away from the stability line making the region of bound nuclei wider. The proton drip lines are however not much affected, except for few light nuclei by the addition of single Λ. For ΛΛ nuclei also proton drip line is affected mainly for light and medium heavy nuclei where it moves away from the stability line. Interestingly, in strange hypernuclei, not only the drip-line positions, but also their detailed structure differs from the driplines of normal nuclei. This happens as the net charge in addition to the mass and the strangeness of the hypernuclei produces significant effects on their binding energies.

Addition of a Θ^+ hyperon in a normal nucleus changes the net charge of the nucleus by +1. Consideration of the net charge in the symmetry term of the binding energy formula (BWMH) makes the entire proton dripline of Θ^+-hypernuclei significantly shift closer to the stability line. On the contrary, the entire neutron dripline nuclei encounter two or four nucleons shifts leading the neutron dripline away from the stability line. The opposite happens for the Ξ^−-hypernuclei as it effectively neutralizes the charge of a proton instead of adding to it. The S_n vs. N plot of hypernuclei follow the core nuclei if we take proton number in symmetry term whereas, it follows the nucleon binding pattern of net charge element if net charge (instead of the proton number) is used in the symmetry term. As the charged hyperons modify the proton energy levels of a weakly interacting Fermi gas, the symmetry energy plays important role in determining the binding of nucleons at the driplines. This is probably the reason that the reverse effects of oppositely charged hyperons on shifting the dripline becomes more prominent if effective charge instead of proton number is used in the symmetry energy.

The modification of dripline thus points at the possible evolution of nuclear dynamics from static mean field dominance to a bound quantum system which can be described as a nucleon-nucleon mean field with additional strangenessand hyperon mass dependence arising from the hyperon-nucleon interaction. More sophisticated experiments using radioactive ion beam (RIB) and theoretical studies on microscopic footing are necessary to explore the normal as well as these strange hypernuclei to reveal the binding and structure of these weakly bound systems near the neutron and proton driplines.

FIG. 1. The Sn vs. N plot of Li shows the comparison of neutron binding between (a) Experimental data and BWMH calculation for normal Li nuclei, (b) Normal Li and (Li+Λ)-hypernuclei using BWMH, (c) Normal Li and (Li+ΛΛ)-hypernuclei using BWMH.

FIG. 2. The Sn vs. N plot of Li shows the comparison of neutron binding between (a) Normal Li and (Li+Ξ^−)-hypernuclei using net charge in symmetry term of BWMH (b) Normal Li and (Li+Ξ^−)-hypernuclei using Proton number in symmetry term of BWMH

FIG. 3. The Sn vs. N plot of Li shows the comparison of neutron binding between (a) Normal Li and (Li+Θ^+)-hypernuclei using net charge in symmetry term of BWMH (b) Normal Li and (Li+Θ^+)-hypernuclei using Proton number in symmetry term of BWMH. Figure 3(c) shows that Sn vs. N plot of (Li + Θ^+)-hypernuclei follow (i) the Li core when proton number (=3) is used in symmetry and (ii) Be core when net charge (=4) is used in symmetry.

TABLE I. One neutron and one proton separation energies (in MeV) on and just beyond the driplines for normal [19] nuclei using BWM.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV 2, 1 .210E+01 .267E+02 2, 0 -.820E+01 .888E+02 2, 4 .238E+02 .336E+01 2, 5 .278E+02 -.488E+00 3, 2 .336E+01 .196E+02 3, 1 -.349E+01 .321E+02 3, 8 .270E+02 .585E+00 3, 9 .292E+02 -.272E+01 4, 2 .111E+01 .249E+02 4, 1 -.416E+01 .359E+02 4, 10 .283E+02 .905E+00 4, 11 .304E+02 -.250E+01 5, 3 .741E+00 .197E+02 5, 2 -.326E+01 .289E+02 5, 12 .255E+02 .985E+00 5, 13 .273E+02 -.247E+01 6, 3 .174E+00 .232E+02 6, 2 -.333E+01 .323E+02 6, 14 .278E+02 .101E+01 6, 15 .295E+02 -.246E+01 7, 5 .198E+01 .169E+02 7, 4 -.900E+00 .231E+02 7, 16 .251E+02 .974E+00 7, 17 .266E+02 -.250E+01 8, 5 .198E+01 .196E+02 8, 4 -.711E+00 .259E+02 8, 18 .277E+02 .940E+00 8, 19 .291E+02 -.252E+01 9, 6 .941E-01 .210E+02 9, 5 -.233E+01 .220E+02 9, 20 .250E+02 .894E+00 9, 21 .263E+02 -.254E+01 10, 6 .636E+00 .233E+02 10, 5 -.167E+01 .243E+02 10, 22 .277E+02 .865E+00 10, 23 .290E+02 -.254E+01 11, 8 .536E+00 .200E+02 11, 7 -.149E+01 .200E+02 11, 24 .249E+02 .843E+00 11, 25 .261E+02 -.252E+01 12, 8 .137E+01 .220E+02 12, 7 -.587E+00 .220E+02 12, 26 .277E+02 .836E+00 12, 27 .288E+02 -.249E+01 13, 10 .712E+00 .194E+02 13, 9 -.105E+01 .188E+02 13, 28 .249E+02 .841E+00 13, 29 .259E+02 -.244E+01 14, 9 .673E-01 .206E+02 14, 8 -.166E+01 .256E+02 14, 30 .276E+02 .855E+00 14, 31 .285E+02 -.239E+01 15, 12 .741E+00 .190E+02 15, 11 -.823E+00 .181E+02 15, 34 .265E+02 .437E-01 15, 35 .274E+02 -.310E+01 16, 11 .464E+00 .196E+02 16, 10 -.108E+01 .243E+02 16, 36 .291E+02 .123E+00 16, 37 .299E+02 -.298E+01 17, 14 .683E+00 .187E+02 17, 13 -.727E+00 .175E+02 17, 38 .261E+02 .209E+00 17, 39 .269E+02 -.285E+01 18, 13 .693E+00 .189E+02 18, 12 -.704E+00 .234E+02 18, 40 .286E+02 .287E+00 18, 41 .294E+02 -.273E+01 19, 16 .569E+00 .185E+02 19, 15 -.715E+00 .171E+02 19, 42 .257E+02 .372E+00 19, 43 .264E+02 -.260E+01 20, 15 .807E+00 .184E+02 20, 14 -.469E+00 .227E+02 20, 44 .282E+02 .446E+00 20, 45 .289E+02 -.249E+01 21, 18 .417E+00 .183E+02 21, 17 -.763E+00 .168E+02 21, 46 .253E+02 .527E+00 21, 47 .260E+02 -.237E+01 22, 17 .839E+00 .179E+02 22, 16 -.335E+00 .221E+02 22, 50 .289E+02 .684E-01 22, 51 .295E+02 -.275E+01 23, 20 .237E+00 .181E+02 23, 19 -.853E+00 .165E+02 23, 52 .261E+02 .165E+00 23, 53 .267E+02 -.261E+01 24, 19 .808E+00 .176E+02 24, 18 -.277E+00 .217E+02 24, 54 .284E+02 .247E+00 24, 55 .289E+02 -.249E+01 25, 22 .380E-01 .180E+02 25, 21 -.975E+00 .163E+02 25, 56 .256E+02 .335E+00 25, 57 .261E+02 -.237E+01 26, 21 .730E+00 .173E+02 26, 20 -.279E+00 .213E+02 26, 58 .278E+02 .409E+00 26, 59 .283E+02 -.226E+01 27, 25 .760E+00 .142E+02 27, 24 -.177E+00 .179E+02 27, 62 .261E+02 .771E-01 27, 63 .266E+02 -.253E+01 28, 23 .614E+00 .171E+02 28, 22 -.329E+00 .209E+02 28, 64 .282E+02 .155E+00 28, 65 .286E+02 -.242E+01 29, 27 .476E+00 .142E+02 29, 26 -.404E+00 .178E+02 29, 66 .255E+02 .238E+00 29, 67 .260E+02 -.230E+01 30, 25 .468E+00 .169E+02 30, 24 -.416E+00 .206E+02 30, 68 .276E+02 .308E+00 30, 69 .280E+02 -.220E+01 31, 29 .189E+00 .142E+02 31, 28 -.641E+00 .177E+02 31, 72 .258E+02 .370E-01 31, 73 .263E+02 -.241E+01 32, 27 .297E+00 .167E+02 32, 26 -.534E+00 .203E+02 32, 74 .278E+02 .108E+00 32, 75 .282E+02 -.231E+01 33, 32 .663E+00 .161E+02 33, 31 -.101E+00 .142E+02 33, 76 .253E+02 .184E+00 33, 77 .257E+02 -.221E+01 34, 29 .106E+00 .166E+02 34, 28 -.678E+00 .201E+02 34, 78 .272E+02 .249E+00 34, 79 .276E+02 -.212E+01 35, 34 .330E+00 .161E+02 35, 33 -.394E+00 .142E+02 35, 82 .255E+02 .181E-01 35, 83 .259E+02 -.230E+01 36, 32 .622E+00 .183E+02 36, 31 -.101E+00 .165E+02 36, 84 .274E+02 .828E-01 36, 85 .277E+02 -.221E+01 37, 36 .610E-04 .161E+02 37, 35 -.687E+00 .142E+02 37, 86 .250E+02 .152E+00 37, 87 .253E+02 -.211E+01 38, 34 .364E+00 .182E+02 38, 33 -.322E+00 .164E+02 38, 88 .268E+02 .212E+00 38, 89 .272E+02 -.203E+01 39, 39 .328E+00 .130E+02 39, 38 -.328E+00 .162E+02 39, 92 .251E+02 .104E-01 39, 93 .254E+02 -.218E+01 40, 36 .970E-01 .181E+02 40, 35 -.555E+00 .163E+02 40, 94 .269E+02 .698E-01 40, 95 .272E+02 -.210E+01 41, 42 .582E+00 .150E+02 41, 41 -.272E-01 .131E+02 41, 96 .246E+02 .134E+00 41, 97 .249E+02 -.202E+01 42, 39 .448E+00 .149E+02 42, 38 -.176E+00 .180E+02 42, 98 .263E+02 .189E+00 42, 99 .266E+02 -.194E+01 43, 44 .205E+00 .151E+02 43, 43 -.377E+00 .132E+02 43,102 .247E+02 .103E-01 43,103 .250E+02 -.208E+01 44, 41 .142E+00 .149E+02 44, 40 -.453E+00 .180E+02 44,104 .264E+02 .652E-01 44,105 .267E+02 -.200E+01 45, 47 .397E+00 .123E+02 45, 46 -.164E+00 .152E+02 45,106 .242E+02 .125E+00 45,107 .245E+02 -.193E+01 46, 44 .390E+00 .168E+02 46, 43 -.165E+00 .149E+02 46,108 .258E+02 .176E+00 46,109 .261E+02 -.185E+01 47, 49 .109E-01 .124E+02 47, 48 -.528E+00 .152E+02 47,112 .242E+02 .156E-01 47,113 .245E+02 -.198E+01 48, 46 .591E-01 .168E+02 48, 45 -.473E+00 .149E+02 48,114 .259E+02 .670E-01 48,115 .261E+02 -.191E+01 49, 52 .137E+00 .144E+02 49, 51 -.367E+00 .125E+02 49,116 .237E+02 .122E+00 49,117 .240E+02 -.184E+01 50, 49 .245E+00 .139E+02 50, 48 -.271E+00 .168E+02 50,118 .253E+02 .171E+00 50,119 .256E+02 -.177E+01 51, 55 .237E+00 .118E+02 51, 54 -.253E+00 .145E+02 51,122 .238E+02 .254E-01 51,123 .240E+02 -.189E+01 52, 52 .380E+00 .158E+02 52, 51 -.103E+00 .140E+02 52,124 .253E+02 .737E-01 52,125 .256E+02 -.182E+01 53, 58 .298E+00 .137E+02 53, 57 -.162E+00 .119E+02 53,126 .233E+02 .126E+00 53,127 .235E+02 -.176E+01 54, 54 .177E-01 .159E+02 54, 53 -.448E+00 .141E+02 54,128 .248E+02 .172E+00 54,129 .251E+02 -.169E+01 55, 61 .340E+00 .113E+02 55, 60 -.109E+00 .138E+02 55,132 .233E+02 .386E-01 55,133 .235E+02 -.180E+01

56, 57 .114E+00 .133E+02 56, 56 -.340E+00 .159E+02 56,134 .248E+02 .844E-01 56,135 .250E+02 -.174E+01 57, 64 .350E+00 .132E+02 57, 63 -.728E-01 .114E+02 57,136 .228E+02 .133E+00 57,137 .230E+02 -.168E+01 58, 60 .172E+00 .151E+02 58, 59 -.255E+00 .134E+02 58,140 .247E+02 .586E-02 58,141 .250E+02 -.178E+01 59, 67 .347E+00 .109E+02 59, 66 -.667E-01 .133E+02 59,142 .228E+02 .546E-01 59,143 .230E+02 -.172E+01 60, 63 .212E+00 .127E+02 60, 62 -.206E+00 .152E+02 60,144 .243E+02 .980E-01 60,145 .245E+02 -.166E+01 61, 70 .318E+00 .128E+02 61, 69 -.729E-01 .110E+02 61,146 .224E+02 .145E+00 61,147 .226E+02 -.160E+01 62, 66 .222E+00 .145E+02 62, 65 -.172E+00 .128E+02 62,150 .242E+02 .266E-01 62,151 .244E+02 -.170E+01 63, 73 .280E+00 .106E+02 63, 72 -.104E+00 .129E+02 63,152 .223E+02 .728E-01 63,153 .225E+02 -.164E+01 64, 69 .219E+00 .122E+02 64, 68 -.168E+00 .146E+02 64,154 .237E+02 .114E+00 64,155 .239E+02 -.158E+01 65, 76 .220E+00 .124E+02 65, 75 -.144E+00 .107E+02 65,158 .223E+02 .757E-02 65,159 .225E+02 -.167E+01 66, 72 .191E+00 .140E+02 66, 71 -.176E+00 .123E+02 66,160 .237E+02 .487E-01 66,161 .238E+02 -.162E+01 67, 79 .154E+00 .103E+02 67, 78 -.204E+00 .126E+02 67,162 .218E+02 .925E-01 67,163 .220E+02 -.156E+01 68, 75 .154E+00 .118E+02 68, 74 -.207E+00 .141E+02 68,164 .232E+02 .132E+00 68,165 .234E+02 -.151E+01 69, 82 .691E-01 .121E+02 69, 81 -.271E+00 .105E+02 69,168 .218E+02 .326E-01 69,169 .220E+02 -.159E+01 70, 78 .957E-01 .136E+02 70, 77 -.247E+00 .119E+02 70,170 .231E+02 .719E-01 70,171 .233E+02 -.154E+01 71, 86 .307E+00 .118E+02 71, 85 -.200E-01 .101E+02 71,172 .214E+02 .114E+00 71,173 .215E+02 -.149E+01 72, 81 .308E-01 .115E+02 72, 80 -.307E+00 .137E+02 72,176 .230E+02 .168E-01 72,177 .232E+02 -.157E+01 73, 89 .198E+00 .977E+01 73, 88 -.124E+00 .119E+02 73,178 .213E+02 .582E-01 73,179 .215E+02 -.152E+01 74, 85 .273E+00 .111E+02 74, 84 -.518E-01 .133E+02 74,180 .226E+02 .959E-01 74,181 .228E+02 -.147E+01 75, 92 .763E-01 .115E+02 75, 91 -.232E+00 .992E+01 75,184 .212E+02 .745E-02 75,185 .214E+02 -.155E+01 76, 88 .171E+00 .128E+02 76, 87 -.139E+00 .112E+02 76,186 .225E+02 .449E-01 76,187 .227E+02 -.150E+01 77, 96 .249E+00 .112E+02 77, 95 -.481E-01 .962E+01 77,188 .208E+02 .845E-01 77,189 .210E+02 -.145E+01 78, 91 .653E-01 .109E+02 78, 90 -.241E+00 .129E+02 78,190 .221E+02 .121E+00 78,191 .222E+02 -.141E+01 79, 99 .110E+00 .935E+01 79, 98 -.184E+00 .114E+02 79,194 .207E+02 .370E-01 79,195 .209E+02 -.147E+01 80, 95 .242E+00 .105E+02 80, 94 -.535E-01 .126E+02 80,196 .220E+02 .730E-01 80,197 .221E+02 -.143E+01 81,103 .245E+00 .909E+01 81,102 -.394E-01 .111E+02 81,198 .203E+02 .111E+00 81,199 .205E+02 -.138E+01 82, 98 .108E+00 .122E+02 82, 97 -.175E+00 .107E+02 82,202 .219E+02 .289E-01 82,203 .220E+02 -.145E+01 83,106 .834E-01 .108E+02 83,105 -.189E+00 .925E+01 83,204 .203E+02 .665E-01 83,205 .204E+02 -.141E+01

TABLE II. Proton and neutron separation energies of Λ^0-hypernuclei on and just beyond the driplines using BWMH.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Not found – – – – – 2, 6 .297E+02 .187E+01 2, 7 .323E+02 -.159E+01 3, 1 .122E+01 .289E+02 3, 0 -.289E+01 .509E+02 3, 8 .261E+02 .187E+01 3, 9 .282E+02 -.162E+01 4, 2 .379E+01 .243E+02 4, 1 -.430E+00 .323E+02 4, 10 .277E+02 .184E+01 4, 11 .297E+02 -.167E+01 5, 3 .239E+01 .195E+02 5, 2 -.102E+01 .278E+02 5, 12 .249E+02 .173E+01 5, 13 .267E+02 -.179E+01 6, 3 .180E+01 .226E+02 6, 2 -.130E+01 .308E+02 6, 14 .274E+02 .163E+01 6, 15 .290E+02 -.189E+01 7, 4 .241E+00 .229E+02 7, 3 -.252E+01 .253E+02 7, 16 .247E+02 .150E+01 7, 17 .261E+02 -.200E+01 8, 4 .438E+00 .255E+02 8, 3 -.215E+01 .278E+02 8, 18 .274E+02 .140E+01 8, 19 .288E+02 -.208E+01 9, 6 .812E+00 .210E+02 9, 5 -.145E+01 .217E+02 9, 22 .271E+02 .124E-01 9, 23 .283E+02 -.335E+01 10, 6 .139E+01 .232E+02 10, 5 -.778E+00 .239E+02 10, 24 .298E+02 .442E-01 10, 25 .309E+02 -.329E+01 11, 8 .105E+01 .200E+02 11, 7 -.885E+00 .199E+02 11, 26 .268E+02 .820E-01 11, 27 .279E+02 -.321E+01 12, 7 .513E-01 .217E+02 12, 6 -.183E+01 .271E+02 12, 28 .295E+02 .128E+00 12, 29 .305E+02 -.313E+01 13, 10 .110E+01 .194E+02 13, 9 -.590E+00 .187E+02 13, 30 .265E+02 .184E+00 13, 31 .275E+02 -.303E+01 14, 9 .556E+00 .204E+02 14, 8 -.111E+01 .254E+02 14, 32 .291E+02 .242E+00 14, 33 .300E+02 -.293E+01 15, 12 .106E+01 .190E+02 15, 11 -.456E+00 .180E+02 15, 34 .262E+02 .309E+00 15, 35 .271E+02 -.283E+01 16, 11 .855E+00 .195E+02 16, 10 -.641E+00 .242E+02 16, 36 .288E+02 .372E+00 16, 37 .296E+02 -.272E+01 17, 14 .948E+00 .187E+02 17, 13 -.421E+00 .175E+02 17, 38 .259E+02 .445E+00 17, 39 .266E+02 -.261E+01 18, 13 .102E+01 .188E+02 18, 12 -.341E+00 .233E+02 18, 40 .284E+02 .510E+00 18, 41 .291E+02 -.250E+01 19, 16 .798E+00 .185E+02 19, 15 -.454E+00 .171E+02 19, 42 .255E+02 .583E+00 19, 43 .262E+02 -.238E+01 20, 15 .108E+01 .183E+02 20, 14 -.160E+00 .226E+02 20, 46 .292E+02 .703E-01 20, 47 .299E+02 -.281E+01 21, 18 .618E+00 .183E+02 21, 17 -.534E+00 .167E+02 21, 48 .264E+02 .166E+00 21, 49 .270E+02 -.268E+01 22, 17 .108E+01 .179E+02 22, 16 -.684E-01 .220E+02 22, 50 .287E+02 .249E+00 22, 51 .293E+02 -.256E+01 23, 20 .417E+00 .181E+02 23, 19 -.650E+00 .165E+02 23, 52 .259E+02 .337E+00 23, 53 .264E+02 -.243E+01 24, 19 .102E+01 .176E+02 24, 18 -.438E-01 .216E+02 24, 54 .281E+02 .412E+00 24, 55 .287E+02 -.232E+01 25, 22 .200E+00 .180E+02 25, 21 -.793E+00 .163E+02 25, 58 .264E+02 .533E-01 25, 59 .269E+02 -.261E+01 26, 21 .918E+00 .173E+02 26, 20 -.720E-01 .212E+02 26, 60 .286E+02 .134E+00 26, 61 .291E+02 -.249E+01 27, 25 .892E+00 .142E+02 27, 24 -.286E-01 .179E+02 27, 62 .259E+02 .220E+00 27, 63 .263E+02 -.238E+01 28, 23 .783E+00 .170E+02 28, 22 -.143E+00 .208E+02 28, 64 .280E+02 .292E+00 28, 65 .284E+02 -.227E+01 29, 27 .598E+00 .142E+02 29, 26 -.267E+00 .178E+02 29, 68 .262E+02 .488E-02 29, 69 .267E+02 -.250E+01 30, 25 .621E+00 .169E+02 30, 24 -.247E+00 .205E+02 30, 70 .282E+02 .791E-01 30, 71 .287E+02 -.239E+01 31, 29 .302E+00 .142E+02 31, 28 -.514E+00 .177E+02 31, 72 .257E+02 .158E+00 31, 73 .261E+02 -.228E+01 32, 27 .437E+00 .167E+02 32, 26 -.380E+00 .203E+02 32, 74 .276E+02 .225E+00 32, 75 .280E+02 -.219E+01 33, 31 .452E-02 .142E+02 33, 30 -.767E+00 .176E+02 33, 76 .251E+02 .297E+00 33, 77 .255E+02 -.209E+01 34, 29 .235E+00 .165E+02 34, 28 -.537E+00 .201E+02 34, 80 .278E+02 .507E-01 34, 81 .282E+02 -.228E+01 35, 34 .419E+00 .161E+02 35, 33 -.294E+00 .142E+02 35, 82 .253E+02 .123E+00 35, 83 .257E+02 -.218E+01 36, 31 .178E-01 .164E+02 36, 30 -.713E+00 .199E+02 36, 84 .272E+02 .185E+00 36, 85 .276E+02 -.210E+01 37, 36 .847E-01 .161E+02 37, 35 -.593E+00 .142E+02 37, 86 .248E+02 .251E+00 37, 87 .252E+02 -.201E+01 38, 34 .464E+00 .182E+02 38, 33 -.212E+00 .163E+02 38, 90 .273E+02 .365E-01 38, 91 .276E+02 -.218E+01 39, 39 .400E+00 .130E+02 39, 38 -.247E+00 .162E+02 39, 92 .250E+02 .103E+00 39, 93 .253E+02 -.209E+01 40, 36 .192E+00 .181E+02 40, 35 -.451E+00 .163E+02 40, 94 .267E+02 .160E+00 40, 95 .271E+02 -.201E+01 41, 41 .423E-01 .131E+02 41, 40 -.576E+00 .162E+02 41, 96 .244E+02 .221E+00 41, 97 .247E+02 -.192E+01 42, 39 .529E+00 .149E+02 42, 38 -.867E-01 .180E+02 42,100 .268E+02 .314E-01 42,101 .271E+02 -.207E+01 43, 44 .265E+00 .151E+02 43, 43 -.310E+00 .132E+02 43,102 .245E+02 .926E-01 43,103 .248E+02 -.199E+01 44, 41 .219E+00 .149E+02 44, 40 -.369E+00 .180E+02 44,104 .262E+02 .146E+00 44,105 .265E+02 -.192E+01 45, 47 .449E+00 .123E+02 45, 46 -.106E+00 .152E+02 45,106 .240E+02 .203E+00 45,107 .243E+02 -.184E+01 46, 44 .457E+00 .168E+02 46, 43 -.919E-01 .149E+02 46,110 .262E+02 .331E-01 46,111 .265E+02 -.198E+01 47, 49 .618E-01 .124E+02 47, 48 -.471E+00 .152E+02 47,112 .241E+02 .901E-01 47,113 .244E+02 -.190E+01 48, 46 .123E+00 .168E+02 48, 45 -.404E+00 .149E+02 48,114 .257E+02 .140E+00 48,115 .260E+02 -.183E+01 49, 52 .182E+00 .144E+02 49, 51 -.318E+00 .125E+02 49,116 .236E+02 .193E+00 49,117 .239E+02 -.176E+01 50, 49 .300E+00 .140E+02 50, 48 -.210E+00 .168E+02 50,120 .257E+02 .397E-01 50,121 .260E+02 -.188E+01 51, 55 .276E+00 .118E+02 51, 54 -.209E+00 .145E+02 51,122 .236E+02 .931E-01 51,123 .239E+02 -.181E+01 52, 52 .429E+00 .158E+02 52, 51 -.492E-01 .140E+02 52,124 .252E+02 .140E+00 52,125 .254E+02 -.175E+01 53, 58 .332E+00 .137E+02 53, 57 -.124E+00 .119E+02 53,128 .236E+02 .366E-02 53,129 .239E+02 -.186E+01 54, 54 .656E-01 .159E+02 54, 53 -.396E+00 .141E+02 54,130 .252E+02 .504E-01 54,131 .254E+02 -.180E+01 55, 61 .370E+00 .113E+02 55, 60 -.745E-01 .139E+02 55,132 .232E+02 .101E+00 55,133 .234E+02 -.173E+01 56, 57 .156E+00 .133E+02 56, 56 -.294E+00 .159E+02 56,134 .247E+02 .145E+00 56,135 .249E+02 -.167E+01

57, 64 .377E+00 .132E+02 57, 63 -.422E-01 .114E+02 57,138 .232E+02 .199E-01 57,139 .234E+02 -.177E+01 58, 60 .210E+00 .151E+02 58, 59 -.214E+00 .134E+02 58,140 .246E+02 .645E-01 58,141 .248E+02 -.172E+01 59, 67 .371E+00 .109E+02 59, 66 -.393E-01 .134E+02 59,142 .227E+02 .112E+00 59,143 .229E+02 -.166E+01 60, 63 .246E+00 .127E+02 60, 62 -.169E+00 .152E+02 60,144 .242E+02 .154E+00 60,145 .244E+02 -.160E+01 61, 70 .340E+00 .128E+02 61, 69 -.485E-01 .111E+02 61,148 .227E+02 .386E-01 61,149 .229E+02 -.169E+01 62, 66 .252E+00 .145E+02 62, 65 -.139E+00 .128E+02 62,150 .241E+02 .808E-01 62,151 .243E+02 -.164E+01 63, 73 .299E+00 .106E+02 63, 72 -.820E-01 .129E+02 63,152 .222E+02 .126E+00 63,153 .224E+02 -.158E+01 64, 69 .246E+00 .122E+02 64, 68 -.138E+00 .146E+02 64,156 .240E+02 .142E-01 64,157 .242E+02 -.167E+01 65, 76 .237E+00 .125E+02 65, 75 -.124E+00 .107E+02 65,158 .222E+02 .588E-01 65,159 .224E+02 -.162E+01 66, 72 .216E+00 .140E+02 66, 71 -.149E+00 .123E+02 66,160 .236E+02 .992E-01 66,161 .238E+02 -.156E+01 67, 79 .169E+00 .103E+02 67, 78 -.187E+00 .126E+02 67,162 .218E+02 .142E+00 67,163 .219E+02 -.151E+01 68, 75 .176E+00 .118E+02 68, 74 -.183E+00 .141E+02 68,166 .235E+02 .380E-01 68,167 .237E+02 -.160E+01 69, 82 .829E-01 .122E+02 69, 81 -.255E+00 .105E+02 69,168 .217E+02 .806E-01 69,169 .219E+02 -.154E+01 70, 78 .115E+00 .136E+02 70, 77 -.225E+00 .120E+02 70,170 .230E+02 .119E+00 70,171 .232E+02 -.149E+01 71, 86 .318E+00 .118E+02 71, 85 -.757E-02 .101E+02 71,174 .216E+02 .243E-01 71,175 .218E+02 -.157E+01 72, 81 .486E-01 .115E+02 72, 80 -.287E+00 .137E+02 72,176 .229E+02 .626E-01 72,177 .231E+02 -.152E+01 73, 89 .208E+00 .979E+01 73, 88 -.113E+00 .119E+02 73,178 .212E+02 .103E+00 73,179 .214E+02 -.147E+01 74, 85 .287E+00 .111E+02 74, 84 -.355E-01 .133E+02 74,182 .229E+02 .107E-01 74,183 .230E+02 -.155E+01 75, 92 .844E-01 .116E+02 75, 91 -.222E+00 .995E+01 75,184 .211E+02 .510E-01 75,185 .213E+02 -.150E+01 76, 88 .184E+00 .128E+02 76, 87 -.124E+00 .112E+02 76,186 .224E+02 .879E-01 76,187 .226E+02 -.145E+01 77, 96 .255E+00 .112E+02 77, 95 -.408E-01 .965E+01 77,190 .211E+02 .293E-02 77,191 .212E+02 -.152E+01 78, 91 .769E-01 .109E+02 78, 90 -.228E+00 .130E+02 78,192 .223E+02 .394E-01 78,193 .225E+02 -.148E+01 79, 99 .115E+00 .937E+01 79, 98 -.177E+00 .114E+02 79,194 .207E+02 .781E-01 79,195 .208E+02 -.143E+01 80, 95 .251E+00 .105E+02 80, 94 -.431E-01 .126E+02 80,196 .219E+02 .114E+00 80,197 .221E+02 -.139E+01 81,103 .248E+00 .912E+01 81,102 -.350E-01 .111E+02 81,200 .206E+02 .333E-01 81,201 .207E+02 -.145E+01 82, 98 .116E+00 .122E+02 82, 97 -.165E+00 .107E+02 82,202 .218E+02 .684E-01 82,203 .220E+02 -.141E+01 83,106 .857E-01 .108E+02 83,105 -.185E+00 .928E+01 83,204 .202E+02 .105E+00 83,205 .203E+02 -.136E+01

TABLE III. Proton and neutron separation energies of ΛΛ-hypernuclei on and just beyond the driplines using BWMH.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Not found – – – – – 2, 8 .332E+02 .635E+00 2, 9 .352E+02 -.273E+01 Not found – – – – – 3, 10 .293E+02 .603E+00 3, 11 .311E+02 -.281E+01 4, 1 .202E+01 .299E+02 4, 0 -.106E+01 .440E+02 4, 12 .309E+02 .593E+00 4, 13 .325E+02 -.285E+01 5, 2 .600E+00 .269E+02 5, 1 -.247E+01 .324E+02 5, 14 .278E+02 .531E+00 5, 15 .293E+02 -.292E+01 6, 2 .276E+00 .297E+02 6, 1 -.253E+01 .348E+02 6, 16 .301E+02 .493E+00 6, 17 .315E+02 -.296E+01 7, 4 .117E+01 .227E+02 7, 3 -.137E+01 .246E+02 7, 18 .271E+02 .443E+00 7, 19 .284E+02 -.299E+01 8, 4 .140E+01 .251E+02 8, 3 -.101E+01 .269E+02 8, 20 .297E+02 .418E+00 8, 21 .309E+02 -.299E+01 9, 6 .143E+01 .209E+02 9, 5 -.704E+00 .214E+02 9, 22 .268E+02 .400E+00 9, 23 .279E+02 -.297E+01 10, 5 .336E-03 .235E+02 10, 4 -.205E+01 .294E+02 10, 24 .294E+02 .400E+00 10, 25 .305E+02 -.294E+01 11, 8 .150E+01 .200E+02 11, 7 -.344E+00 .197E+02 11, 26 .265E+02 .413E+00 11, 27 .275E+02 -.288E+01 12, 7 .625E+00 .215E+02 12, 6 -.118E+01 .268E+02 12, 28 .292E+02 .437E+00 12, 29 .301E+02 -.282E+01 13, 10 .146E+01 .194E+02 13, 9 -.171E+00 .187E+02 13, 30 .262E+02 .473E+00 13, 31 .271E+02 -.274E+01 14, 9 .100E+01 .203E+02 14, 8 -.603E+00 .251E+02 14, 32 .288E+02 .513E+00 14, 33 .297E+02 -.266E+01 15, 12 .135E+01 .190E+02 15, 11 -.115E+00 .179E+02 15, 34 .259E+02 .565E+00 15, 35 .268E+02 -.256E+01 16, 11 .122E+01 .194E+02 16, 10 -.231E+00 .240E+02 16, 36 .285E+02 .614E+00 16, 37 .293E+02 -.247E+01 17, 14 .120E+01 .187E+02 17, 13 -.134E+00 .174E+02 17, 40 .271E+02 .476E-02 17, 41 .278E+02 -.299E+01 18, 12 .133E-02 .232E+02 18, 11 -.135E+01 .221E+02 18, 42 .295E+02 .914E-01 18, 43 .302E+02 -.286E+01 19, 16 .101E+01 .185E+02 19, 15 -.207E+00 .170E+02 19, 44 .266E+02 .184E+00 19, 45 .273E+02 -.273E+01 20, 14 .132E+00 .225E+02 20, 13 -.110E+01 .213E+02 20, 46 .290E+02 .265E+00 20, 47 .296E+02 -.261E+01 21, 18 .810E+00 .183E+02 21, 17 -.317E+00 .167E+02 21, 48 .261E+02 .351E+00 21, 49 .267E+02 -.248E+01 22, 16 .185E+00 .220E+02 22, 15 -.953E+00 .206E+02 22, 50 .284E+02 .425E+00 22, 51 .290E+02 -.237E+01 23, 20 .589E+00 .181E+02 23, 19 -.456E+00 .165E+02 23, 54 .267E+02 .345E-01 23, 55 .273E+02 -.269E+01 24, 18 .180E+00 .215E+02 24, 17 -.874E+00 .200E+02 24, 56 .289E+02 .118E+00 24, 57 .295E+02 -.257E+01 25, 22 .357E+00 .180E+02 25, 21 -.617E+00 .163E+02 25, 58 .262E+02 .206E+00 25, 59 .267E+02 -.245E+01 26, 20 .127E+00 .211E+02 26, 19 -.852E+00 .195E+02 26, 60 .283E+02 .280E+00 26, 61 .288E+02 -.234E+01 27, 24 .115E+00 .179E+02 27, 23 -.797E+00 .161E+02 27, 62 .256E+02 .360E+00 27, 63 .261E+02 -.223E+01 28, 22 .370E-01 .208E+02 28, 21 -.878E+00 .191E+02 28, 66 .286E+02 .511E-01 28, 67 .291E+02 -.247E+01 29, 27 .716E+00 .142E+02 29, 26 -.135E+00 .178E+02 29, 68 .260E+02 .133E+00 29, 69 .264E+02 -.236E+01 30, 25 .769E+00 .168E+02 30, 24 -.845E-01 .205E+02 30, 70 .280E+02 .203E+00 30, 71 .284E+02 -.226E+01 31, 29 .412E+00 .142E+02 31, 28 -.391E+00 .177E+02 31, 72 .255E+02 .278E+00 31, 73 .259E+02 -.216E+01 32, 27 .573E+00 .167E+02 32, 26 -.232E+00 .202E+02 32, 76 .282E+02 .186E-01 32, 77 .286E+02 -.236E+01 33, 31 .108E+00 .142E+02 33, 30 -.653E+00 .176E+02 33, 78 .257E+02 .936E-01 33, 79 .261E+02 -.226E+01 34, 29 .360E+00 .165E+02 34, 28 -.400E+00 .200E+02 34, 80 .276E+02 .158E+00 34, 81 .280E+02 -.217E+01 35, 34 .506E+00 .161E+02 35, 33 -.197E+00 .142E+02 35, 82 .252E+02 .226E+00 35, 83 .255E+02 -.207E+01 36, 31 .134E+00 .164E+02 36, 30 -.586E+00 .198E+02 36, 86 .277E+02 .293E-02 36, 87 .281E+02 -.225E+01 37, 36 .168E+00 .161E+02 37, 35 -.501E+00 .142E+02 37, 88 .253E+02 .715E-01 37, 89 .257E+02 -.216E+01 38, 34 .563E+00 .182E+02 38, 33 -.104E+00 .163E+02 38, 90 .271E+02 .130E+00 38, 91 .275E+02 -.207E+01 39, 39 .471E+00 .130E+02 39, 38 -.168E+00 .162E+02 39, 92 .248E+02 .194E+00 39, 93 .251E+02 -.199E+01 40, 36 .284E+00 .181E+02 40, 35 -.350E+00 .162E+02 40, 94 .266E+02 .248E+00 40, 95 .269E+02 -.191E+01 41, 41 .110E+00 .131E+02 41, 40 -.500E+00 .162E+02 41, 98 .249E+02 .605E-01 41, 99 .252E+02 -.206E+01 42, 38 .366E-03 .180E+02 42, 37 -.605E+00 .162E+02 42,100 .266E+02 .115E+00 42,101 .269E+02 -.198E+01 43, 44 .324E+00 .151E+02 43, 43 -.245E+00 .132E+02 43,102 .244E+02 .174E+00 43,103 .247E+02 -.190E+01 44, 41 .294E+00 .149E+02 44, 40 -.287E+00 .179E+02 44,104 .261E+02 .225E+00 44,105 .264E+02 -.183E+01 45, 47 .500E+00 .123E+02 45, 46 -.490E-01 .152E+02 45,108 .245E+02 .573E-01 45,109 .247E+02 -.196E+01 46, 44 .522E+00 .168E+02 46, 43 -.202E-01 .149E+02 46,110 .261E+02 .109E+00 46,111 .264E+02 -.190E+01 47, 49 .112E+00 .124E+02 47, 48 -.416E+00 .152E+02 47,112 .240E+02 .164E+00 47,113 .242E+02 -.182E+01 48, 46 .186E+00 .168E+02 48, 45 -.335E+00 .149E+02 48,116 .261E+02 .537E-02 48,117 .264E+02 -.195E+01 49, 52 .226E+00 .144E+02 49, 51 -.269E+00 .125E+02 49,118 .240E+02 .602E-01 49,119 .242E+02 -.188E+01 50, 49 .355E+00 .140E+02 50, 48 -.149E+00 .168E+02 50,120 .256E+02 .108E+00 50,121 .258E+02 -.181E+01 51, 55 .315E+00 .118E+02 51, 54 -.166E+00 .145E+02 51,122 .235E+02 .160E+00 51,123 .238E+02 -.174E+01 52, 51 .397E-02 .140E+02 52, 50 -.482E+00 .168E+02 52,126 .255E+02 .164E-01 52,127 .258E+02 -.186E+01 53, 58 .366E+00 .138E+02 53, 57 -.853E-01 .119E+02 53,128 .235E+02 .677E-01 53,129 .238E+02 -.179E+01 54, 54 .113E+00 .159E+02 54, 53 -.344E+00 .141E+02 54,130 .250E+02 .113E+00 54,131 .253E+02 -.173E+01 55, 61 .400E+00 .113E+02 55, 60 -.403E-01 .139E+02 55,132 .231E+02 .162E+00 55,133 .233E+02 -.167E+01 56, 57 .198E+00 .133E+02 56, 56 -.248E+00 .159E+02 56,136 .250E+02 .304E-01 56,137 .252E+02 -.177E+01

57, 64 .404E+00 .133E+02 57, 63 -.117E-01 .115E+02 57,138 .230E+02 .791E-01 57,139 .233E+02 -.171E+01 58, 60 .247E+00 .151E+02 58, 59 -.173E+00 .134E+02 58,140 .245E+02 .122E+00 58,141 .247E+02 -.165E+01 59, 67 .395E+00 .109E+02 59, 66 -.121E-01 .134E+02 59,144 .230E+02 .415E-02 59,145 .232E+02 -.175E+01 60, 63 .279E+00 .127E+02 60, 62 -.132E+00 .152E+02 60,146 .245E+02 .471E-01 60,147 .247E+02 -.169E+01 61, 70 .361E+00 .128E+02 61, 69 -.240E-01 .111E+02 61,148 .226E+02 .934E-01 61,149 .228E+02 -.163E+01 62, 66 .282E+00 .145E+02 62, 65 -.106E+00 .128E+02 62,150 .240E+02 .135E+00 62,151 .242E+02 -.158E+01 63, 73 .318E+00 .106E+02 63, 72 -.602E-01 .130E+02 63,154 .225E+02 .249E-01 63,155 .227E+02 -.167E+01 64, 69 .273E+00 .122E+02 64, 68 -.109E+00 .146E+02 64,156 .239E+02 .660E-01 64,157 .241E+02 -.162E+01 65, 76 .254E+00 .125E+02 65, 75 -.104E+00 .108E+02 65,158 .221E+02 .110E+00 65,159 .223E+02 -.156E+01 66, 72 .240E+00 .141E+02 66, 71 -.122E+00 .124E+02 66,162 .238E+02 .354E-02 66,163 .240E+02 -.165E+01 67, 79 .184E+00 .104E+02 67, 78 -.169E+00 .126E+02 67,164 .220E+02 .471E-01 67,165 .222E+02 -.159E+01 68, 75 .197E+00 .119E+02 68, 74 -.158E+00 .141E+02 68,166 .234E+02 .864E-01 68,167 .236E+02 -.154E+01 69, 82 .967E-01 .122E+02 69, 81 -.239E+00 .105E+02 69,168 .216E+02 .128E+00 69,169 .218E+02 -.149E+01 70, 78 .135E+00 .136E+02 70, 77 -.203E+00 .120E+02 70,172 .233E+02 .289E-01 70,173 .235E+02 -.157E+01 71, 85 .476E-02 .102E+02 71, 84 -.326E+00 .123E+02 71,174 .215E+02 .704E-01 71,175 .217E+02 -.152E+01 72, 81 .662E-01 .115E+02 72, 80 -.267E+00 .137E+02 72,176 .229E+02 .108E+00 72,177 .230E+02 -.147E+01 73, 89 .217E+00 .982E+01 73, 88 -.102E+00 .119E+02 73,180 .215E+02 .172E-01 73,181 .216E+02 -.155E+01 74, 85 .302E+00 .111E+02 74, 84 -.194E-01 .133E+02 74,182 .228E+02 .547E-01 74,183 .229E+02 -.150E+01 75, 92 .925E-01 .116E+02 75, 91 -.212E+00 .998E+01 75,184 .211E+02 .944E-01 75,185 .212E+02 -.145E+01 76, 88 .197E+00 .129E+02 76, 87 -.110E+00 .113E+02 76,188 .227E+02 .574E-02 76,189 .228E+02 -.153E+01 77, 96 .260E+00 .113E+02 77, 95 -.334E-01 .968E+01 77,190 .210E+02 .450E-01 77,191 .211E+02 -.148E+01 78, 91 .884E-01 .109E+02 78, 90 -.214E+00 .130E+02 78,192 .222E+02 .811E-01 78,193 .224E+02 -.143E+01 79, 99 .120E+00 .940E+01 79, 98 -.171E+00 .114E+02 79,194 .206E+02 .119E+00 79,195 .207E+02 -.139E+01 80, 95 .260E+00 .106E+02 80, 94 -.326E-01 .126E+02 80,198 .221E+02 .352E-01 80,199 .223E+02 -.146E+01 81,103 .251E+00 .915E+01 81,102 -.306E-01 .111E+02 81,200 .205E+02 .730E-01 81,201 .207E+02 -.141E+01 82, 98 .124E+00 .123E+02 82, 97 -.156E+00 .107E+02 82,202 .217E+02 .108E+00 82,203 .219E+02 -.137E+01 83,106 .881E-01 .108E+02 83,105 -.182E+00 .930E+01 83,206 .204E+02 .303E-01 83,207 .206E+02 -.143E+01

TABLE IV. Proton and neutron separation energies of Ξ^−-hypernuclei on and just beyond the driplines using net charge in Coulomb term but Proton number in asymmetry term of BWMH.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Not found – – – – – 2, 8 .359E+02 .466E-01 2, 9 .378E+02 -.324E+01 Not found – – – – – 3, 10 .312E+02 .777E-01 3, 11 .330E+02 -.328E+01 4, 1 .216E+01 .341E+02 4, 0 -.455E+00 .532E+02 4, 12 .324E+02 .126E+00 4, 13 .341E+02 -.328E+01 5, 2 .724E+00 .288E+02 5, 1 -.241E+01 .363E+02 5, 14 .291E+02 .108E+00 5, 15 .306E+02 -.332E+01 6, 2 .197E+00 .316E+02 6, 1 -.264E+01 .383E+02 6, 16 .312E+02 .105E+00 6, 17 .326E+02 -.332E+01 7, 4 .133E+01 .234E+02 7, 3 -.134E+01 .258E+02 7, 18 .282E+02 .807E-01 7, 19 .295E+02 -.334E+01 8, 4 .143E+01 .259E+02 8, 3 -.108E+01 .282E+02 8, 20 .306E+02 .786E-01 8, 21 .319E+02 -.332E+01 9, 6 .163E+01 .212E+02 9, 5 -.593E+00 .220E+02 9, 22 .277E+02 .777E-01 9, 23 .288E+02 -.329E+01 10, 5 .252E-01 .241E+02 10, 4 -.209E+01 .303E+02 10, 24 .303E+02 .951E-01 10, 25 .314E+02 -.324E+01 11, 8 .172E+01 .201E+02 11, 7 -.189E+00 .200E+02 11, 26 .273E+02 .122E+00 11, 27 .283E+02 -.318E+01 12, 7 .714E+00 .219E+02 12, 6 -.114E+01 .273E+02 12, 28 .299E+02 .159E+00 12, 29 .309E+02 -.310E+01 13, 9 .806E-02 .188E+02 13, 8 -.169E+01 .237E+02 13, 30 .270E+02 .207E+00 13, 31 .279E+02 -.301E+01 14, 9 .113E+01 .205E+02 14, 8 -.519E+00 .254E+02 14, 32 .296E+02 .259E+00 14, 33 .304E+02 -.292E+01 15, 11 .778E-01 .180E+02 15, 10 -.144E+01 .227E+02 15, 34 .266E+02 .321E+00 15, 35 .274E+02 -.281E+01 16, 11 .137E+01 .195E+02 16, 10 -.113E+00 .242E+02 16, 36 .292E+02 .380E+00 16, 37 .300E+02 -.271E+01 17, 13 .654E-01 .175E+02 17, 12 -.132E+01 .219E+02 17, 38 .262E+02 .449E+00 17, 39 .270E+02 -.260E+01 18, 12 .141E+00 .233E+02 18, 11 -.124E+01 .224E+02 18, 40 .287E+02 .511E+00 18, 41 .295E+02 -.250E+01 19, 16 .124E+01 .185E+02 19, 15 -.272E-02 .171E+02 19, 42 .258E+02 .582E+00 19, 43 .265E+02 -.239E+01 20, 14 .287E+00 .226E+02 20, 13 -.975E+00 .214E+02 20, 46 .296E+02 .666E-01 20, 47 .302E+02 -.282E+01 21, 18 .104E+01 .183E+02 21, 17 -.111E+00 .167E+02 21, 48 .267E+02 .161E+00 21, 49 .273E+02 -.268E+01 22, 16 .352E+00 .220E+02 22, 15 -.809E+00 .207E+02 22, 50 .290E+02 .242E+00 22, 51 .296E+02 -.256E+01 23, 20 .815E+00 .181E+02 23, 19 -.249E+00 .165E+02 23, 52 .262E+02 .328E+00 23, 53 .268E+02 -.244E+01 24, 18 .354E+00 .216E+02 24, 17 -.719E+00 .201E+02 24, 54 .284E+02 .402E+00 24, 55 .290E+02 -.233E+01 25, 22 .580E+00 .180E+02 25, 21 -.410E+00 .163E+02 25, 58 .267E+02 .425E-01 25, 59 .272E+02 -.262E+01 26, 20 .308E+00 .212E+02 26, 19 -.689E+00 .196E+02 26, 60 .289E+02 .122E+00 26, 61 .294E+02 -.251E+01 27, 24 .336E+00 .179E+02 27, 23 -.590E+00 .161E+02 27, 62 .262E+02 .207E+00 27, 63 .266E+02 -.239E+01 28, 22 .222E+00 .208E+02 28, 21 -.708E+00 .192E+02 28, 64 .283E+02 .279E+00 28, 65 .287E+02 -.228E+01 29, 26 .836E-01 .178E+02 29, 25 -.785E+00 .160E+02 29, 66 .256E+02 .356E+00 29, 67 .261E+02 -.217E+01 30, 24 .103E+00 .205E+02 30, 23 -.767E+00 .188E+02 30, 70 .285E+02 .647E-01 30, 71 .290E+02 -.241E+01 31, 29 .640E+00 .142E+02 31, 28 -.175E+00 .177E+02 31, 72 .259E+02 .143E+00 31, 73 .264E+02 -.230E+01 32, 27 .774E+00 .167E+02 32, 26 -.414E-01 .203E+02 32, 74 .279E+02 .210E+00 32, 75 .283E+02 -.220E+01 33, 31 .332E+00 .142E+02 33, 30 -.438E+00 .176E+02 33, 76 .254E+02 .281E+00 33, 77 .258E+02 -.210E+01 34, 29 .562E+00 .165E+02 34, 28 -.208E+00 .200E+02 34, 80 .281E+02 .346E-01 34, 81 .284E+02 -.230E+01 35, 33 .249E-01 .142E+02 35, 32 -.705E+00 .175E+02 35, 82 .256E+02 .106E+00 35, 83 .260E+02 -.220E+01 36, 31 .336E+00 .164E+02 36, 30 -.393E+00 .198E+02 36, 84 .275E+02 .168E+00 36, 85 .278E+02 -.211E+01 37, 36 .394E+00 .161E+02 37, 35 -.282E+00 .142E+02 37, 86 .251E+02 .234E+00 37, 87 .254E+02 -.202E+01 38, 33 .986E-01 .163E+02 38, 32 -.594E+00 .196E+02 38, 90 .276E+02 .195E-01 38, 91 .279E+02 -.219E+01 39, 38 .555E-01 .161E+02 39, 37 -.589E+00 .142E+02 39, 92 .252E+02 .854E-01 39, 93 .255E+02 -.210E+01 40, 36 .494E+00 .181E+02 40, 35 -.148E+00 .162E+02 40, 94 .270E+02 .142E+00 40, 95 .273E+02 -.202E+01 41, 41 .337E+00 .131E+02 41, 40 -.280E+00 .161E+02 41, 96 .247E+02 .203E+00 41, 97 .250E+02 -.194E+01 42, 38 .209E+00 .180E+02 42, 37 -.403E+00 .161E+02 42,100 .270E+02 .137E-01 42,101 .273E+02 -.209E+01 43, 44 .553E+00 .151E+02 43, 43 -.214E-01 .132E+02 43,102 .248E+02 .748E-01 43,103 .251E+02 -.201E+01 44, 41 .508E+00 .149E+02 44, 40 -.801E-01 .179E+02 44,104 .265E+02 .128E+00 44,105 .268E+02 -.194E+01 45, 46 .176E+00 .151E+02 45, 45 -.375E+00 .133E+02 45,106 .243E+02 .185E+00 45,107 .246E+02 -.186E+01 46, 43 .191E+00 .149E+02 46, 42 -.372E+00 .179E+02 46,110 .265E+02 .149E-01 46,111 .268E+02 -.199E+01 47, 49 .339E+00 .124E+02 47, 48 -.194E+00 .152E+02 47,112 .243E+02 .718E-01 47,113 .246E+02 -.192E+01 48, 46 .400E+00 .167E+02 48, 45 -.126E+00 .149E+02 48,114 .260E+02 .121E+00 48,115 .262E+02 -.185E+01 49, 52 .453E+00 .143E+02 49, 51 -.455E-01 .125E+02 49,116 .238E+02 .175E+00 49,117 .241E+02 -.178E+01 50, 48 .629E-01 .167E+02 50, 47 -.443E+00 .149E+02 50,120 .259E+02 .214E-01 50,121 .262E+02 -.190E+01 51, 54 .583E-01 .144E+02 51, 53 -.423E+00 .126E+02 51,122 .239E+02 .746E-01 51,123 .241E+02 -.183E+01 52, 51 .218E+00 .140E+02 52, 50 -.272E+00 .167E+02 52,124 .254E+02 .122E+00 52,125 .257E+02 -.177E+01 53, 57 .139E+00 .119E+02 53, 56 -.329E+00 .145E+02 53,126 .234E+02 .172E+00 53,127 .236E+02 -.170E+01 54, 54 .328E+00 .158E+02 54, 53 -.132E+00 .140E+02 54,130 .254E+02 .320E-01 54,131 .256E+02 -.182E+01 55, 60 .184E+00 .138E+02 55, 59 -.257E+00 .120E+02 55,132 .234E+02 .822E-01 55,133 .236E+02 -.175E+01

56, 57 .414E+00 .132E+02 56, 56 -.348E-01 .159E+02 56,134 .249E+02 .127E+00 56,135 .251E+02 -.169E+01 57, 63 .212E+00 .114E+02 57, 62 -.218E+00 .139E+02 57,138 .234E+02 .159E-02 57,139 .236E+02 -.179E+01 58, 59 .410E-01 .133E+02 58, 58 -.394E+00 .159E+02 58,140 .249E+02 .460E-01 58,141 .251E+02 -.173E+01 59, 66 .211E+00 .133E+02 59, 65 -.195E+00 .115E+02 59,142 .229E+02 .935E-01 59,143 .231E+02 -.167E+01 60, 62 .826E-01 .152E+02 60, 61 -.327E+00 .134E+02 60,144 .244E+02 .136E+00 60,145 .246E+02 -.162E+01 61, 69 .199E+00 .110E+02 61, 68 -.200E+00 .134E+02 61,148 .229E+02 .201E-01 61,149 .231E+02 -.171E+01 62, 65 .108E+00 .128E+02 62, 64 -.293E+00 .152E+02 62,150 .243E+02 .624E-01 62,151 .245E+02 -.166E+01 63, 72 .162E+00 .129E+02 63, 71 -.215E+00 .112E+02 63,152 .224E+02 .108E+00 63,153 .226E+02 -.160E+01 64, 68 .106E+00 .146E+02 64, 67 -.274E+00 .129E+02 64,154 .238E+02 .148E+00 64,155 .240E+02 -.155E+01 65, 75 .116E+00 .107E+02 65, 74 -.254E+00 .130E+02 65,158 .224E+02 .405E-01 65,159 .226E+02 -.163E+01 66, 71 .923E-01 .123E+02 66, 70 -.281E+00 .147E+02 66,160 .238E+02 .809E-01 66,161 .240E+02 -.158E+01 67, 78 .509E-01 .126E+02 67, 77 -.301E+00 .109E+02 67,162 .220E+02 .124E+00 67,163 .222E+02 -.153E+01 68, 74 .553E-01 .141E+02 68, 73 -.299E+00 .124E+02 68,166 .237E+02 .198E-01 68,167 .239E+02 -.161E+01 69, 82 .317E+00 .121E+02 69, 81 -.205E-01 .105E+02 69,168 .219E+02 .623E-01 69,169 .221E+02 -.156E+01 70, 77 .100E-01 .119E+02 70, 76 -.339E+00 .142E+02 70,170 .232E+02 .101E+00 70,171 .234E+02 -.151E+01 71, 85 .224E+00 .101E+02 71, 84 -.109E+00 .123E+02 71,174 .218E+02 .598E-02 71,175 .220E+02 -.159E+01 72, 81 .281E+00 .115E+02 72, 80 -.548E-01 .137E+02 72,176 .232E+02 .443E-01 72,177 .233E+02 -.154E+01 73, 88 .116E+00 .119E+02 73, 87 -.202E+00 .102E+02 73,178 .214E+02 .852E-01 73,179 .216E+02 -.149E+01 74, 84 .194E+00 .132E+02 74, 83 -.125E+00 .116E+02 74,180 .227E+02 .122E+00 74,181 .229E+02 -.144E+01 75, 91 .464E-02 .992E+01 75, 90 -.309E+00 .120E+02 75,184 .214E+02 .330E-01 75,185 .215E+02 -.152E+01 76, 87 .103E+00 .112E+02 76, 86 -.213E+00 .133E+02 76,186 .226E+02 .698E-01 76,187 .228E+02 -.147E+01 77, 95 .183E+00 .962E+01 77, 94 -.119E+00 .117E+02 77,188 .209E+02 .109E+00 77,189 .211E+02 -.142E+01 78, 91 .301E+00 .108E+02 78, 90 -.305E-02 .129E+02 78,192 .225E+02 .215E-01 78,193 .227E+02 -.150E+01 79, 98 .442E-01 .114E+02 79, 97 -.245E+00 .977E+01 79,194 .209E+02 .602E-01 79,195 .210E+02 -.145E+01 80, 94 .179E+00 .125E+02 80, 93 -.112E+00 .110E+02 80,196 .221E+02 .956E-01 80,197 .223E+02 -.140E+01 81,102 .184E+00 .111E+02 81,101 -.956E-01 .950E+01 81,200 .208E+02 .154E-01 81,201 .209E+02 -.147E+01 82, 97 .546E-01 .106E+02 82, 96 -.233E+00 .127E+02 82,202 .220E+02 .507E-01 82,203 .221E+02 -.143E+01 83,105 .319E-01 .925E+01 83,104 -.245E+00 .112E+02 83,204 .204E+02 .876E-01 83,205 .205E+02 -.138E+01

TABLE V. Proton and neutron separation energies of Ξ^−-hypernuclei on and just beyond the driplines using net charge in Coulomb term and asymmetry term of BWMH.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc , N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Not found – – – – – 2, 6 .364E+02 .657E+00 2, 7 .384E+02 -.265E+01 Not found – – – – – 3, 8 .310E+02 .604E+00 3, 9 .329E+02 -.276E+01 Not found – – – – – 4, 10 .317E+02 .627E+00 4, 11 .335E+02 -.279E+01 5, 1 .188E+00 .298E+02 5, 0 -.278E+01 .439E+02 5, 12 .283E+02 .576E+00 5, 13 .300E+02 -.287E+01 6, 2 .263E+01 .269E+02 6, 1 -.529E+00 .325E+02 6, 14 .304E+02 .544E+00 6, 15 .319E+02 -.291E+01 7, 3 .893E+00 .221E+02 7, 2 -.184E+01 .296E+02 7, 16 .274E+02 .484E+00 7, 17 .288E+02 -.296E+01 8, 3 .878E+00 .246E+02 8, 2 -.167E+01 .321E+02 8, 18 .299E+02 .449E+00 8, 19 .312E+02 -.298E+01 9, 5 .131E+01 .193E+02 9, 4 -.965E+00 .251E+02 9, 20 .269E+02 .414E+00 9, 21 .282E+02 -.299E+01 10, 5 .176E+01 .214E+02 10, 4 -.422E+00 .273E+02 10, 22 .296E+02 .402E+00 10, 23 .307E+02 -.297E+01 11, 7 .147E+01 .178E+02 11, 6 -.477E+00 .230E+02 11, 24 .266E+02 .399E+00 11, 25 .277E+02 -.294E+01 12, 6 .366E+00 .249E+02 12, 5 -.158E+01 .254E+02 12, 26 .293E+02 .413E+00 12, 27 .303E+02 -.288E+01 13, 9 .148E+01 .170E+02 13, 8 -.228E+00 .218E+02 13, 28 .264E+02 .438E+00 13, 29 .273E+02 -.282E+01 14, 8 .850E+00 .235E+02 14, 7 -.871E+00 .232E+02 14, 30 .290E+02 .471E+00 14, 31 .299E+02 -.274E+01 15, 11 .141E+01 .164E+02 15, 10 -.124E+00 .210E+02 15, 32 .261E+02 .516E+00 15, 33 .270E+02 -.265E+01 16, 10 .114E+01 .225E+02 16, 9 -.404E+00 .218E+02 16, 34 .287E+02 .562E+00 16, 35 .295E+02 -.257E+01 17, 13 .128E+01 .161E+02 17, 12 -.113E+00 .204E+02 17, 36 .258E+02 .618E+00 17, 37 .266E+02 -.247E+01 18, 12 .129E+01 .218E+02 18, 11 -.104E+00 .208E+02 18, 40 .298E+02 .702E-03 18, 41 .305E+02 -.299E+01 19, 15 .111E+01 .158E+02 19, 14 -.163E+00 .200E+02 19, 42 .268E+02 .957E-01 19, 43 .275E+02 -.286E+01 20, 13 .756E-01 .200E+02 20, 12 -.121E+01 .245E+02 20, 44 .292E+02 .180E+00 20, 45 .299E+02 -.273E+01 21, 17 .915E+00 .156E+02 21, 16 -.257E+00 .196E+02 21, 46 .263E+02 .269E+00 21, 47 .270E+02 -.260E+01 22, 15 .167E+00 .194E+02 22, 14 -.102E+01 .237E+02 22, 48 .287E+02 .346E+00 22, 49 .293E+02 -.249E+01 23, 19 .703E+00 .154E+02 23, 18 -.384E+00 .194E+02 23, 50 .259E+02 .430E+00 23, 51 .265E+02 -.237E+01 24, 17 .190E+00 .189E+02 24, 16 -.906E+00 .231E+02 24, 54 .292E+02 .297E-01 24, 55 .298E+02 -.269E+01 25, 21 .477E+00 .153E+02 25, 20 -.536E+00 .191E+02 25, 56 .265E+02 .122E+00 25, 57 .270E+02 -.257E+01 26, 19 .161E+00 .185E+02 26, 18 -.858E+00 .225E+02 26, 58 .286E+02 .201E+00 26, 59 .291E+02 -.245E+01 27, 23 .240E+00 .152E+02 27, 22 -.708E+00 .189E+02 27, 60 .259E+02 .285E+00 27, 61 .264E+02 -.233E+01 28, 21 .894E-01 .182E+02 28, 20 -.863E+00 .221E+02 28, 62 .280E+02 .356E+00 28, 63 .285E+02 -.223E+01 29, 26 .864E+00 .169E+02 29, 25 -.577E-02 .151E+02 29, 66 .263E+02 .555E-01 29, 67 .267E+02 -.247E+01 30, 24 .856E+00 .196E+02 30, 23 -.167E-01 .179E+02 30, 68 .283E+02 .129E+00 30, 69 .288E+02 -.236E+01 31, 28 .560E+00 .169E+02 31, 27 -.258E+00 .150E+02 31, 70 .257E+02 .207E+00 31, 71 .262E+02 -.226E+01 32, 26 .669E+00 .194E+02 32, 25 -.151E+00 .177E+02 32, 72 .277E+02 .273E+00 32, 73 .281E+02 -.216E+01 33, 30 .255E+00 .168E+02 33, 29 -.517E+00 .150E+02 33, 76 .260E+02 .227E-01 33, 77 .264E+02 -.236E+01 34, 28 .464E+00 .192E+02 34, 27 -.309E+00 .174E+02 34, 78 .279E+02 .896E-01 34, 79 .283E+02 -.226E+01 35, 33 .682E+00 .135E+02 35, 32 -.490E-01 .168E+02 35, 80 .254E+02 .161E+00 35, 81 .258E+02 -.216E+01 36, 30 .244E+00 .191E+02 36, 29 -.487E+00 .173E+02 36, 82 .273E+02 .223E+00 36, 83 .277E+02 -.208E+01 37, 35 .341E+00 .136E+02 37, 34 -.353E+00 .168E+02 37, 86 .256E+02 .659E-02 37, 87 .259E+02 -.225E+01 38, 32 .116E-01 .189E+02 38, 31 -.681E+00 .171E+02 38, 88 .274E+02 .679E-01 38, 89 .278E+02 -.216E+01 39, 37 .409E-02 .136E+02 39, 36 -.657E+00 .168E+02 39, 90 .251E+02 .134E+00 39, 91 .254E+02 -.207E+01 40, 35 .429E+00 .156E+02 40, 34 -.231E+00 .188E+02 40, 92 .269E+02 .190E+00 40, 93 .272E+02 -.199E+01 41, 40 .285E+00 .156E+02 41, 39 -.330E+00 .137E+02 41, 96 .252E+02 .549E-03 41, 97 .255E+02 -.214E+01 42, 37 .147E+00 .155E+02 42, 36 -.481E+00 .187E+02 42, 98 .269E+02 .572E-01 42, 99 .272E+02 -.206E+01 43, 43 .518E+00 .126E+02 43, 42 -.724E-01 .156E+02 43,100 .246E+02 .118E+00 43,101 .249E+02 -.198E+01 44, 40 .447E+00 .174E+02 44, 39 -.138E+00 .155E+02 44,102 .264E+02 .171E+00 44,103 .266E+02 -.191E+01 45, 45 .141E+00 .127E+02 45, 44 -.425E+00 .157E+02 45,106 .247E+02 .159E-02 45,107 .250E+02 -.204E+01 46, 42 .133E+00 .173E+02 46, 41 -.427E+00 .155E+02 46,108 .264E+02 .544E-01 46,109 .266E+02 -.197E+01 47, 48 .300E+00 .147E+02 47, 47 -.229E+00 .128E+02 47,110 .242E+02 .111E+00 47,111 .245E+02 -.189E+01 48, 45 .358E+00 .144E+02 48, 44 -.182E+00 .173E+02 48,112 .258E+02 .161E+00 48,113 .261E+02 -.182E+01 49, 51 .429E+00 .120E+02 49, 50 -.837E-01 .148E+02 49,116 .242E+02 .806E-02 49,117 .245E+02 -.195E+01 50, 47 .224E-01 .144E+02 50, 46 -.497E+00 .173E+02 50,118 .258E+02 .576E-01 50,119 .261E+02 -.188E+01 51, 53 .333E-01 .122E+02 51, 52 -.461E+00 .149E+02 51,120 .237E+02 .111E+00 51,121 .240E+02 -.181E+01 52, 50 .175E+00 .163E+02 52, 49 -.312E+00 .145E+02 52,122 .253E+02 .158E+00 52,123 .256E+02 -.175E+01 53, 56 .110E+00 .141E+02 53, 55 -.354E+00 .123E+02 53,126 .238E+02 .187E-01 53,127 .240E+02 -.186E+01 54, 53 .299E+00 .136E+02 54, 52 -.175E+00 .163E+02 54,128 .253E+02 .654E-01 54,129 .255E+02 -.179E+01 55, 59 .166E+00 .116E+02 55, 58 -.286E+00 .142E+02 55,130 .233E+02 .116E+00 55,131 .235E+02 -.173E+01

56, 56 .381E+00 .155E+02 56, 55 -.641E-01 .137E+02 56,132 .248E+02 .160E+00 56,133 .250E+02 -.167E+01 57, 62 .189E+00 .135E+02 57, 61 -.237E+00 .118E+02 57,136 .233E+02 .326E-01 57,137 .235E+02 -.177E+01 58, 58 .781E-02 .155E+02 58, 57 -.423E+00 .137E+02 58,138 .248E+02 .769E-01 58,139 .250E+02 -.171E+01 59, 65 .199E+00 .112E+02 59, 64 -.218E+00 .137E+02 59,140 .228E+02 .125E+00 59,141 .230E+02 -.165E+01 60, 61 .606E-01 .130E+02 60, 60 -.360E+00 .156E+02 60,144 .247E+02 .208E-02 60,145 .249E+02 -.175E+01 61, 68 .181E+00 .131E+02 61, 67 -.213E+00 .113E+02 61,146 .228E+02 .492E-01 61,147 .230E+02 -.169E+01 62, 64 .820E-01 .149E+02 62, 63 -.315E+00 .131E+02 62,148 .242E+02 .914E-01 62,149 .244E+02 -.164E+01 63, 71 .153E+00 .108E+02 63, 70 -.234E+00 .132E+02 63,150 .223E+02 .137E+00 63,151 .226E+02 -.158E+01 64, 67 .896E-01 .125E+02 64, 66 -.300E+00 .149E+02 64,154 .241E+02 .229E-01 64,155 .243E+02 -.167E+01 65, 74 .102E+00 .127E+02 65, 73 -.264E+00 .110E+02 65,156 .223E+02 .679E-01 65,157 .225E+02 -.161E+01 66, 70 .714E-01 .143E+02 66, 69 -.298E+00 .126E+02 66,158 .237E+02 .108E+00 66,159 .239E+02 -.156E+01 67, 77 .448E-01 .106E+02 67, 76 -.316E+00 .128E+02 67,162 .223E+02 .537E-02 67,163 .224E+02 -.165E+01 68, 73 .430E-01 .121E+02 68, 72 -.320E+00 .144E+02 68,164 .236E+02 .454E-01 68,165 .238E+02 -.160E+01 69, 81 .314E+00 .102E+02 69, 80 -.315E-01 .124E+02 69,166 .218E+02 .880E-01 69,167 .220E+02 -.154E+01 70, 77 .342E+00 .116E+02 70, 76 -.684E-02 .139E+02 70,168 .232E+02 .127E+00 70,169 .233E+02 -.149E+01 71, 84 .216E+00 .120E+02 71, 83 -.113E+00 .103E+02 71,172 .218E+02 .304E-01 71,173 .219E+02 -.157E+01 72, 80 .268E+00 .134E+02 72, 79 -.640E-01 .117E+02 72,174 .231E+02 .688E-01 72,175 .233E+02 -.152E+01 73, 87 .115E+00 .998E+01 73, 86 -.210E+00 .121E+02 73,176 .213E+02 .110E+00 73,177 .215E+02 -.147E+01 74, 83 .188E+00 .113E+02 74, 82 -.139E+00 .135E+02 74,180 .230E+02 .157E-01 74,181 .232E+02 -.155E+01 75, 91 .312E+00 .967E+01 75, 90 -.122E-02 .118E+02 75,182 .213E+02 .562E-01 75,183 .214E+02 -.150E+01 76, 86 .923E-01 .131E+02 76, 85 -.219E+00 .114E+02 76,184 .226E+02 .930E-01 76,185 .227E+02 -.145E+01 77, 94 .180E+00 .114E+02 77, 93 -.119E+00 .982E+01 77,188 .212E+02 .708E-02 77,189 .214E+02 -.152E+01 78, 90 .294E+00 .127E+02 78, 89 -.720E-02 .111E+02 78,190 .225E+02 .436E-01 78,191 .226E+02 -.148E+01 79, 97 .463E-01 .953E+01 79, 96 -.250E+00 .116E+02 79,192 .208E+02 .824E-01 79,193 .209E+02 -.143E+01 80, 93 .177E+00 .107E+02 80, 92 -.120E+00 .128E+02 80,194 .220E+02 .118E+00 80,195 .222E+02 -.139E+01 81,101 .188E+00 .927E+01 81,100 -.980E-01 .113E+02 81,198 .207E+02 .366E-01 81,199 .209E+02 -.145E+01 82, 96 .487E-01 .124E+02 82, 95 -.236E+00 .109E+02 82,200 .219E+02 .717E-01 82,201 .221E+02 -.141E+01 83,104 .313E-01 .110E+02 83,103 -.243E+00 .943E+01 83,202 .203E+02 .109E+00 83,203 .205E+02 -.137E+01

TABLE VI. Proton and neutron separation energies of Θ^+-hypernuclei on and just beyond the driplines using net charge in Coulomb term but Proton number in asymmetry term of BWMH.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Not found – – – – – 2, 6 .291E+02 .193E+01 2, 7 .316E+02 -.154E+01 3, 1 .515E+00 .291E+02 3, 0 -.361E+01 .512E+02 3, 8 .255E+02 .192E+01 3, 9 .276E+02 -.157E+01 4, 2 .317E+01 .245E+02 4, 1 -.106E+01 .325E+02 4, 10 .272E+02 .190E+01 4, 11 .292E+02 -.162E+01 5, 3 .182E+01 .197E+02 5, 2 -.160E+01 .279E+02 5, 12 .244E+02 .178E+01 5, 13 .262E+02 -.174E+01 6, 3 .126E+01 .228E+02 6, 2 -.184E+01 .310E+02 6, 16 .301E+02 .560E-02 6, 17 .315E+02 -.342E+01 7, 5 .236E+01 .171E+02 7, 4 -.269E+00 .230E+02 7, 18 .271E+02 .157E-01 7, 19 .285E+02 -.340E+01 8, 5 .244E+01 .195E+02 8, 4 -.515E-01 .256E+02 8, 20 .297E+02 .380E-01 8, 21 .309E+02 -.336E+01 9, 6 .347E+00 .211E+02 9, 5 -.192E+01 .218E+02 9, 22 .267E+02 .552E-01 9, 23 .279E+02 -.331E+01 10, 6 .943E+00 .233E+02 10, 5 -.123E+01 .240E+02 10, 24 .294E+02 .863E-01 10, 25 .305E+02 -.325E+01 11, 8 .613E+00 .201E+02 11, 7 -.132E+01 .200E+02 11, 26 .264E+02 .123E+00 11, 27 .275E+02 -.317E+01 12, 8 .150E+01 .220E+02 12, 7 -.373E+00 .218E+02 12, 28 .291E+02 .169E+00 12, 29 .301E+02 -.309E+01 13, 10 .695E+00 .195E+02 13, 9 -.100E+01 .188E+02 13, 30 .262E+02 .224E+00 13, 31 .271E+02 -.299E+01 14, 9 .155E+00 .205E+02 14, 8 -.151E+01 .255E+02 14, 32 .288E+02 .281E+00 14, 33 .297E+02 -.290E+01 15, 12 .670E+00 .191E+02 15, 11 -.845E+00 .181E+02 15, 34 .259E+02 .348E+00 15, 35 .267E+02 -.279E+01 16, 11 .473E+00 .196E+02 16, 10 -.102E+01 .243E+02 16, 36 .284E+02 .411E+00 16, 37 .292E+02 -.268E+01 17, 14 .577E+00 .188E+02 17, 13 -.794E+00 .175E+02 17, 38 .255E+02 .483E+00 17, 39 .263E+02 -.257E+01 18, 13 .651E+00 .189E+02 18, 12 -.708E+00 .234E+02 18, 40 .280E+02 .547E+00 18, 41 .288E+02 -.246E+01 19, 16 .441E+00 .185E+02 19, 15 -.812E+00 .171E+02 19, 44 .265E+02 .149E-01 19, 45 .272E+02 -.291E+01 20, 15 .731E+00 .184E+02 20, 14 -.514E+00 .227E+02 20, 46 .289E+02 .105E+00 20, 47 .295E+02 -.278E+01 21, 18 .273E+00 .183E+02 21, 17 -.880E+00 .168E+02 21, 48 .260E+02 .201E+00 21, 49 .267E+02 -.264E+01 22, 17 .737E+00 .180E+02 22, 16 -.411E+00 .221E+02 22, 50 .284E+02 .283E+00 22, 51 .289E+02 -.252E+01 23, 20 .829E-01 .182E+02 23, 19 -.985E+00 .166E+02 23, 52 .256E+02 .371E+00 23, 53 .261E+02 -.240E+01 24, 19 .688E+00 .176E+02 24, 18 -.376E+00 .217E+02 24, 54 .278E+02 .445E+00 24, 55 .284E+02 -.229E+01 25, 23 .859E+00 .143E+02 25, 22 -.124E+00 .181E+02 25, 58 .261E+02 .858E-01 25, 59 .266E+02 -.258E+01 26, 21 .596E+00 .173E+02 26, 20 -.395E+00 .213E+02 26, 60 .283E+02 .166E+00 26, 61 .288E+02 -.246E+01 27, 25 .576E+00 .143E+02 27, 24 -.345E+00 .179E+02 27, 62 .256E+02 .252E+00 27, 63 .261E+02 -.234E+01 28, 23 .469E+00 .171E+02 28, 22 -.457E+00 .209E+02 28, 64 .277E+02 .324E+00 28, 65 .281E+02 -.224E+01 29, 27 .290E+00 .143E+02 29, 26 -.576E+00 .178E+02 29, 68 .259E+02 .355E-01 29, 69 .264E+02 -.247E+01 30, 25 .315E+00 .169E+02 30, 24 -.554E+00 .206E+02 30, 70 .280E+02 .110E+00 30, 71 .284E+02 -.236E+01 31, 29 .977E-03 .143E+02 31, 28 -.816E+00 .178E+02 31, 72 .254E+02 .188E+00 31, 73 .258E+02 -.225E+01 32, 27 .137E+00 .168E+02 32, 26 -.681E+00 .204E+02 32, 74 .274E+02 .255E+00 32, 75 .278E+02 -.216E+01 33, 32 .463E+00 .162E+02 33, 31 -.290E+00 .143E+02 33, 78 .256E+02 .124E-01 33, 79 .260E+02 -.235E+01 34, 30 .695E+00 .184E+02 34, 29 -.585E-01 .166E+02 34, 80 .275E+02 .796E-01 34, 81 .279E+02 -.225E+01 35, 34 .131E+00 .162E+02 35, 33 -.583E+00 .143E+02 35, 82 .251E+02 .152E+00 35, 83 .254E+02 -.216E+01 36, 32 .443E+00 .183E+02 36, 31 -.270E+00 .165E+02 36, 84 .270E+02 .213E+00 36, 85 .273E+02 -.207E+01 37, 37 .481E+00 .130E+02 37, 36 -.198E+00 .162E+02 37, 88 .252E+02 .287E-02 37, 89 .256E+02 -.223E+01 38, 34 .183E+00 .182E+02 38, 33 -.494E+00 .164E+02 38, 90 .271E+02 .643E-01 38, 91 .274E+02 -.215E+01 39, 39 .122E+00 .131E+02 39, 38 -.525E+00 .162E+02 39, 92 .247E+02 .130E+00 39, 93 .250E+02 -.206E+01 40, 37 .560E+00 .150E+02 40, 36 -.853E-01 .182E+02 40, 94 .265E+02 .187E+00 40, 95 .268E+02 -.198E+01 41, 42 .371E+00 .151E+02 41, 41 -.231E+00 .132E+02 41, 98 .248E+02 .146E-02 41, 99 .251E+02 -.212E+01 42, 39 .257E+00 .150E+02 42, 38 -.359E+00 .181E+02 42,100 .265E+02 .582E-01 42,101 .268E+02 -.205E+01 43, 45 .576E+00 .122E+02 43, 44 -.281E-02 .151E+02 43,102 .243E+02 .119E+00 43,103 .246E+02 -.196E+01 44, 42 .525E+00 .168E+02 44, 41 -.486E-01 .150E+02 44,104 .260E+02 .172E+00 44,105 .263E+02 -.189E+01 45, 47 .185E+00 .123E+02 45, 46 -.370E+00 .152E+02 45,108 .244E+02 .598E-02 45,109 .246E+02 -.202E+01 46, 44 .194E+00 .168E+02 46, 43 -.356E+00 .150E+02 46,110 .260E+02 .588E-01 46,111 .263E+02 -.195E+01 47, 50 .321E+00 .143E+02 47, 49 -.198E+00 .125E+02 47,112 .239E+02 .116E+00 47,113 .241E+02 -.188E+01 48, 47 .394E+00 .139E+02 48, 46 -.137E+00 .168E+02 48,114 .255E+02 .165E+00 48,115 .257E+02 -.181E+01 49, 53 .429E+00 .117E+02 49, 52 -.742E-01 .144E+02 49,118 .239E+02 .153E-01 49,119 .241E+02 -.193E+01 50, 49 .449E-01 .140E+02 50, 48 -.466E+00 .168E+02 50,120 .255E+02 .648E-01 50,121 .257E+02 -.186E+01 51, 55 .239E-01 .118E+02 51, 54 -.462E+00 .145E+02 51,122 .234E+02 .118E+00 51,123 .237E+02 -.179E+01 52, 52 .177E+00 .159E+02 52, 51 -.301E+00 .141E+02 52,124 .250E+02 .165E+00 52,125 .252E+02 -.173E+01 53, 58 .836E-01 .138E+02 53, 57 -.373E+00 .120E+02 53,128 .234E+02 .281E-01 53,129 .237E+02 -.184E+01 54, 55 .282E+00 .132E+02 54, 54 -.183E+00 .159E+02 54,130 .249E+02 .748E-01 54,131 .252E+02 -.177E+01 55, 61 .125E+00 .113E+02 55, 60 -.320E+00 .139E+02 55,132 .229E+02 .125E+00 55,133 .232E+02 -.171E+01

56, 58 .349E+00 .151E+02 56, 57 -.895E-01 .133E+02 56,134 .244E+02 .169E+00 56,135 .247E+02 -.165E+01 57, 64 .135E+00 .133E+02 57, 63 -.285E+00 .115E+02 57,138 .229E+02 .437E-01 57,139 .232E+02 -.175E+01 58, 61 .395E+00 .126E+02 58, 60 -.327E-01 .152E+02 58,140 .244E+02 .881E-01 58,141 .246E+02 -.169E+01 59, 67 .132E+00 .110E+02 59, 66 -.279E+00 .134E+02 59,142 .225E+02 .136E+00 59,143 .227E+02 -.163E+01 60, 63 .659E-02 .127E+02 60, 62 -.408E+00 .152E+02 60,146 .243E+02 .148E-01 60,147 .246E+02 -.173E+01 61, 70 .103E+00 .129E+02 61, 69 -.285E+00 .111E+02 61,148 .225E+02 .618E-01 61,149 .227E+02 -.167E+01 62, 66 .159E-01 .146E+02 62, 65 -.376E+00 .128E+02 62,150 .239E+02 .104E+00 62,151 .241E+02 -.162E+01 63, 73 .654E-01 .106E+02 63, 72 -.316E+00 .130E+02 63,152 .220E+02 .149E+00 63,153 .222E+02 -.156E+01 64, 69 .125E-01 .123E+02 64, 68 -.372E+00 .147E+02 64,156 .238E+02 .369E-01 64,157 .240E+02 -.165E+01 65, 76 .623E-02 .125E+02 65, 75 -.355E+00 .108E+02 65,158 .220E+02 .815E-01 65,159 .222E+02 -.159E+01 66, 73 .353E+00 .118E+02 66, 72 -.157E-01 .141E+02 66,160 .234E+02 .122E+00 66,161 .235E+02 -.154E+01 67, 80 .287E+00 .121E+02 67, 79 -.596E-01 .104E+02 67,164 .219E+02 .201E-01 67,165 .221E+02 -.162E+01 68, 76 .297E+00 .136E+02 68, 75 -.530E-01 .119E+02 68,166 .233E+02 .602E-01 68,167 .235E+02 -.157E+01 69, 83 .198E+00 .100E+02 69, 82 -.143E+00 .122E+02 69,168 .215E+02 .103E+00 69,169 .217E+02 -.152E+01 70, 79 .233E+00 .114E+02 70, 78 -.111E+00 .137E+02 70,172 .232E+02 .391E-02 70,173 .234E+02 -.160E+01 71, 86 .938E-01 .118E+02 71, 85 -.231E+00 .102E+02 71,174 .214E+02 .460E-01 71,175 .216E+02 -.155E+01 72, 82 .152E+00 .132E+02 72, 81 -.175E+00 .116E+02 72,176 .227E+02 .845E-01 72,177 .229E+02 -.150E+01 73, 90 .299E+00 .115E+02 73, 89 -.139E-01 .983E+01 73,178 .210E+02 .125E+00 73,179 .212E+02 -.145E+01 74, 85 .659E-01 .111E+02 74, 84 -.257E+00 .133E+02 74,182 .227E+02 .322E-01 74,183 .228E+02 -.153E+01 75, 93 .175E+00 .953E+01 75, 92 -.135E+00 .116E+02 75,184 .209E+02 .725E-01 75,185 .211E+02 -.148E+01 76, 89 .276E+00 .108E+02 76, 88 -.356E-01 .129E+02 76,186 .222E+02 .109E+00 76,187 .224E+02 -.143E+01 77, 96 .376E-01 .113E+02 77, 95 -.258E+00 .969E+01 77,190 .209E+02 .240E-01 77,191 .210E+02 -.150E+01 78, 92 .157E+00 .125E+02 78, 91 -.141E+00 .109E+02 78,192 .221E+02 .607E-01 78,193 .223E+02 -.146E+01 79,100 .186E+00 .110E+02 79, 99 -.100E+00 .941E+01 79,194 .205E+02 .992E-01 79,195 .206E+02 -.141E+01 80, 95 .358E-01 .106E+02 80, 94 -.259E+00 .126E+02 80,198 .220E+02 .157E-01 80,199 .222E+02 -.148E+01 81,103 .347E-01 .916E+01 81,102 -.248E+00 .111E+02 81,200 .204E+02 .541E-01 81,201 .205E+02 -.143E+01 82, 99 .187E+00 .103E+02 82, 98 -.972E-01 .123E+02 82,202 .216E+02 .891E-01 82,203 .218E+02 -.139E+01 83,107 .148E+00 .892E+01 83,106 -.126E+00 .109E+02 83,206 .203E+02 .122E-01 83,207 .204E+02 -.145E+01

TABLE VII. Proton and neutron separation energies of Θ^+-hypernuclei on and just beyond the driplines using net charge both in Coulomb term and asymmetry term of BWMH.

Proton One beyond Neutron One beyond drip Sp Sn p-drip Sp Sn drip Sp Sn n-drip Sp Sn Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV Zc, N MeV MeV 2, 1 .200E+01 .363E+02 2, 0 -.465E+00 .755E+02 2, 8 .298E+02 .127E+01 2, 9 .320E+02 -.214E+01 3, 2 .130E+01 .267E+02 3, 1 -.306E+01 .385E+02 3, 10 .264E+02 .130E+01 3, 11 .283E+02 -.215E+01 4, 2 .106E-01 .304E+02 4, 1 -.367E+01 .406E+02 4, 12 .283E+02 .131E+01 4, 13 .301E+02 -.218E+01 5, 4 .232E+01 .208E+02 5, 3 -.937E+00 .240E+02 5, 14 .254E+02 .123E+01 5, 15 .271E+02 -.226E+01 6, 4 .193E+01 .238E+02 6, 3 -.107E+01 .269E+02 6, 16 .279E+02 .116E+01 6, 17 .294E+02 -.232E+01 7, 5 .151E+00 .200E+02 7, 4 -.241E+01 .264E+02 7, 18 .252E+02 .108E+01 7, 19 .265E+02 -.239E+01 8, 5 .466E+00 .224E+02 8, 4 -.195E+01 .289E+02 8, 20 .279E+02 .102E+01 8, 21 .292E+02 -.242E+01 9, 7 .645E+00 .182E+02 9, 6 -.149E+01 .236E+02 9, 22 .251E+02 .966E+00 9, 23 .263E+02 -.244E+01 10, 7 .132E+01 .203E+02 10, 6 -.735E+00 .258E+02 10, 24 .278E+02 .933E+00 10, 25 .289E+02 -.244E+01 11, 9 .847E+00 .172E+02 11, 8 -.993E+00 .222E+02 11, 26 .250E+02 .913E+00 11, 27 .260E+02 -.242E+01 12, 8 .467E-02 .240E+02 12, 7 -.184E+01 .241E+02 12, 28 .277E+02 .908E+00 12, 29 .287E+02 -.238E+01 13, 11 .889E+00 .166E+02 13, 10 -.739E+00 .213E+02 13, 32 .267E+02 .186E-01 13, 33 .276E+02 -.316E+01 14, 10 .456E+00 .229E+02 14, 9 -.118E+01 .224E+02 14, 34 .293E+02 .912E-01 14, 35 .302E+02 -.305E+01 15, 13 .838E+00 .162E+02 15, 12 -.627E+00 .206E+02 15, 36 .264E+02 .172E+00 15, 37 .272E+02 -.293E+01 16, 12 .722E+00 .221E+02 16, 11 -.748E+00 .212E+02 16, 38 .289E+02 .247E+00 16, 39 .297E+02 -.281E+01 17, 15 .727E+00 .159E+02 17, 14 -.606E+00 .202E+02 17, 40 .260E+02 .329E+00 17, 41 .267E+02 -.269E+01 18, 14 .862E+00 .215E+02 18, 13 -.471E+00 .204E+02 18, 42 .284E+02 .402E+00 18, 43 .291E+02 -.257E+01 19, 17 .577E+00 .157E+02 19, 16 -.647E+00 .198E+02 19, 44 .256E+02 .483E+00 19, 45 .262E+02 -.245E+01 20, 16 .913E+00 .210E+02 20, 15 -.307E+00 .197E+02 20, 48 .292E+02 .366E-03 20, 49 .299E+02 -.285E+01 21, 19 .399E+00 .155E+02 21, 18 -.733E+00 .195E+02 21, 50 .264E+02 .994E-01 21, 51 .270E+02 -.272E+01 22, 18 .897E+00 .206E+02 22, 17 -.226E+00 .192E+02 22, 52 .287E+02 .185E+00 22, 53 .292E+02 -.259E+01 23, 21 .200E+00 .153E+02 23, 20 -.852E+00 .193E+02 23, 54 .259E+02 .275E+00 23, 55 .264E+02 -.247E+01 24, 20 .830E+00 .203E+02 24, 19 -.210E+00 .187E+02 24, 56 .281E+02 .352E+00 24, 57 .286E+02 -.235E+01 25, 24 .946E+00 .170E+02 25, 23 -.146E-01 .152E+02 25, 60 .264E+02 .952E-02 25, 61 .269E+02 -.263E+01 26, 22 .724E+00 .200E+02 26, 21 -.244E+00 .184E+02 26, 62 .285E+02 .910E-01 26, 63 .290E+02 -.251E+01 27, 26 .658E+00 .170E+02 27, 25 -.241E+00 .151E+02 27, 64 .258E+02 .177E+00 27, 65 .263E+02 -.239E+01 28, 24 .585E+00 .198E+02 28, 23 -.319E+00 .181E+02 28, 66 .279E+02 .250E+00 28, 67 .284E+02 -.229E+01 29, 28 .367E+00 .169E+02 29, 27 -.478E+00 .151E+02 29, 68 .253E+02 .328E+00 29, 69 .257E+02 -.218E+01 30, 26 .420E+00 .195E+02 30, 25 -.427E+00 .178E+02 30, 72 .282E+02 .472E-01 30, 73 .286E+02 -.240E+01 31, 30 .735E-01 .169E+02 31, 29 -.723E+00 .150E+02 31, 74 .256E+02 .126E+00 31, 75 .260E+02 -.229E+01 32, 28 .235E+00 .194E+02 32, 27 -.563E+00 .176E+02 32, 76 .276E+02 .193E+00 32, 77 .279E+02 -.220E+01 33, 33 .530E+00 .135E+02 33, 32 -.221E+00 .169E+02 33, 78 .250E+02 .266E+00 33, 79 .254E+02 -.210E+01 34, 30 .313E-01 .192E+02 34, 29 -.721E+00 .174E+02 34, 82 .277E+02 .258E-01 34, 83 .281E+02 -.229E+01 35, 35 .196E+00 .136E+02 35, 34 -.517E+00 .168E+02 35, 84 .252E+02 .978E-01 35, 85 .256E+02 -.219E+01 36, 33 .526E+00 .157E+02 36, 32 -.186E+00 .190E+02 36, 86 .271E+02 .159E+00 36, 87 .275E+02 -.210E+01 37, 38 .526E+00 .155E+02 37, 37 -.135E+00 .136E+02 37, 88 .247E+02 .226E+00 37, 89 .251E+02 -.201E+01 38, 35 .261E+00 .156E+02 38, 34 -.416E+00 .189E+02 38, 92 .272E+02 .165E-01 38, 93 .275E+02 -.218E+01 39, 40 .167E+00 .156E+02 39, 39 -.463E+00 .137E+02 39, 94 .249E+02 .826E-01 39, 95 .252E+02 -.209E+01 40, 38 .617E+00 .174E+02 40, 37 -.108E-01 .156E+02 40, 96 .266E+02 .139E+00 40, 97 .269E+02 -.201E+01 41, 43 .417E+00 .126E+02 41, 42 -.187E+00 .156E+02 41, 98 .243E+02 .201E+00 41, 99 .246E+02 -.193E+01 42, 40 .311E+00 .174E+02 42, 39 -.288E+00 .156E+02 42,102 .267E+02 .153E-01 42,103 .270E+02 -.207E+01 43, 45 .427E-01 .127E+02 43, 44 -.536E+00 .157E+02 43,104 .244E+02 .763E-01 43,105 .247E+02 -.199E+01 44, 42 .330E-02 .174E+02 44, 41 -.570E+00 .155E+02 44,106 .261E+02 .129E+00 44,107 .264E+02 -.192E+01 45, 48 .215E+00 .147E+02 45, 47 -.325E+00 .128E+02 45,108 .239E+02 .187E+00 45,109 .242E+02 -.184E+01 46, 45 .247E+00 .144E+02 46, 44 -.306E+00 .173E+02 46,112 .261E+02 .198E-01 46,113 .264E+02 -.198E+01 47, 51 .355E+00 .120E+02 47, 50 -.168E+00 .148E+02 47,114 .240E+02 .767E-01 47,115 .242E+02 -.190E+01 48, 48 .431E+00 .163E+02 48, 47 -.853E-01 .144E+02 48,116 .256E+02 .126E+00 48,117 .259E+02 -.183E+01 49, 54 .450E+00 .140E+02 49, 53 -.400E-01 .121E+02 49,118 .235E+02 .180E+00 49,119 .238E+02 -.176E+01 50, 50 .809E-01 .163E+02 50, 49 -.416E+00 .145E+02 50,122 .256E+02 .288E-01 50,123 .258E+02 -.188E+01 51, 56 .454E-01 .141E+02 51, 55 -.427E+00 .123E+02 51,124 .235E+02 .822E-01 51,125 .238E+02 -.181E+01 52, 53 .216E+00 .136E+02 52, 52 -.266E+00 .163E+02 52,126 .251E+02 .129E+00 52,127 .253E+02 -.175E+01 53, 59 .110E+00 .116E+02 53, 58 -.351E+00 .142E+02 53,128 .231E+02 .180E+00 53,129 .233E+02 -.169E+01 54, 56 .309E+00 .155E+02 54, 55 -.145E+00 .137E+02 54,132 .250E+02 .416E-01 54,133 .253E+02 -.180E+01 55, 62 .140E+00 .135E+02 55, 61 -.294E+00 .117E+02 55,134 .231E+02 .917E-01 55,135 .233E+02 -.173E+01

56, 59 .379E+00 .129E+02 56, 58 -.635E-01 .155E+02 56,136 .246E+02 .136E+00 56,137 .248E+02 -.167E+01 57, 65 .155E+00 .112E+02 57, 64 -.269E+00 .136E+02 57,140 .230E+02 .129E-01 57,141 .233E+02 -.177E+01 58, 62 .414E+00 .148E+02 58, 61 -.250E-02 .130E+02 58,142 .245E+02 .571E-01 58,143 .247E+02 -.171E+01 59, 68 .142E+00 .131E+02 59, 67 -.258E+00 .113E+02 59,144 .226E+02 .105E+00 59,145 .228E+02 -.165E+01 60, 64 .259E-01 .149E+02 60, 63 -.378E+00 .131E+02 60,146 .240E+02 .147E+00 60,147 .242E+02 -.160E+01 61, 71 .119E+00 .108E+02 61, 70 -.274E+00 .132E+02 61,150 .226E+02 .328E-01 61,151 .228E+02 -.169E+01 62, 67 .398E-01 .125E+02 62, 66 -.356E+00 .149E+02 62,152 .240E+02 .750E-01 62,153 .242E+02 -.164E+01 63, 74 .724E-01 .127E+02 63, 73 -.299E+00 .110E+02 63,154 .221E+02 .120E+00 63,155 .223E+02 -.158E+01 64, 70 .267E-01 .143E+02 64, 69 -.348E+00 .126E+02 64,158 .239E+02 .977E-02 64,159 .241E+02 -.167E+01 65, 77 .183E-01 .105E+02 65, 76 -.347E+00 .128E+02 65,160 .221E+02 .543E-01 65,161 .223E+02 -.161E+01 66, 73 .330E-02 .121E+02 66, 72 -.365E+00 .144E+02 66,162 .234E+02 .946E-01 66,163 .236E+02 -.156E+01 67, 81 .296E+00 .101E+02 67, 80 -.551E-01 .124E+02 67,164 .216E+02 .138E+00 67,165 .218E+02 -.151E+01 68, 77 .311E+00 .116E+02 68, 76 -.425E-01 .139E+02 68,168 .234E+02 .345E-01 68,169 .235E+02 -.159E+01 69, 84 .200E+00 .120E+02 69, 83 -.134E+00 .103E+02 69,170 .216E+02 .770E-01 69,171 .218E+02 -.154E+01 70, 80 .240E+00 .134E+02 70, 79 -.958E-01 .117E+02 70,172 .229E+02 .116E+00 70,173 .231E+02 -.149E+01 71, 87 .100E+00 .994E+01 71, 86 -.229E+00 .121E+02 71,176 .215E+02 .217E-01 71,177 .217E+02 -.157E+01 72, 83 .163E+00 .113E+02 72, 82 -.168E+00 .135E+02 72,178 .228E+02 .599E-01 72,179 .230E+02 -.152E+01 73, 91 .303E+00 .962E+01 73, 90 -.139E-01 .117E+02 73,180 .211E+02 .101E+00 73,181 .213E+02 -.147E+01 74, 86 .704E-01 .130E+02 74, 85 -.245E+00 .114E+02 74,184 .227E+02 .903E-02 74,185 .229E+02 -.154E+01 75, 94 .172E+00 .114E+02 75, 93 -.130E+00 .978E+01 75,186 .210E+02 .493E-01 75,187 .212E+02 -.149E+01 76, 90 .278E+00 .126E+02 76, 89 -.266E-01 .110E+02 76,188 .223E+02 .861E-01 76,189 .225E+02 -.145E+01 77, 97 .400E-01 .949E+01 77, 96 -.259E+00 .115E+02 77,192 .209E+02 .208E-02 77,193 .211E+02 -.152E+01 78, 93 .163E+00 .107E+02 78, 92 -.138E+00 .128E+02 78,194 .222E+02 .386E-01 78,195 .224E+02 -.147E+01 79,101 .186E+00 .922E+01 79,100 -.103E+00 .112E+02 79,196 .205E+02 .771E-01 79,197 .207E+02 -.143E+01 80, 96 .364E-01 .124E+02 80, 95 -.251E+00 .108E+02 80,198 .218E+02 .112E+00 80,199 .219E+02 -.138E+01 81,104 .300E-01 .109E+02 81,103 -.247E+00 .938E+01 81,202 .205E+02 .328E-01 81,203 .206E+02 -.145E+01 82,100 .186E+00 .121E+02 82, 99 -.923E-01 .105E+02 82,204 .217E+02 .679E-01 82,205 .218E+02 -.140E+01 83,108 .142E+00 .107E+02 83,107 -.126E+00 .914E+01 83,206 .201E+02 .105E+00 83,207 .202E+02 -.136E+01

TABLE VIII. Effects of negatively charged Ξ^− and positively charged Θ^+ hyperon on the dripline nuclei are shown in the following table using the proton number in the symmetry term of BWMH. One-nucleon separation energies (in MeV) are listed on driplines for each element with the lowest and highest number of bound neutrons in Ξ^− and Θ^+-hypernuclei.

At. Ξ^− Ξ^− Θ^+-Hyper Θ^+-Hyper At. Ξ^− Ξ^− Θ^+-Hyper Θ^+ -Hyper No. p-drip n-drip p-drip n-drip No. p-drip n-drip p-drip n-drip

Z N, Sp N, Sn N, Sp N, Sn Z N, Sp N, Sn N, Sp N, Sn 4 1, 2.16 12, .13 2, 3.17 10, 1.90 5 2, .72 14, .11 3, 1.82 12, 1.78 6 2, .20 16, .10 3, 1.26 16, .01 7 4, 1.33 18, .08 5, 2.36 18, .02 8 4, 1.43 20, .08 5, 2.44 20, .04 9 6, 1.63 22, .08 6, .35 22, .06 10 5, .03 24, .10 6, .94 24, .09 11 8, 1.72 26, .12 8, .61 26, .12 12 7, .71 28, .16 8, 1.50 28, .17 13 9, .01 30, .21 10, .69 30, .22 14 9, 1.13 32, .26 9, .16 32, .28 15 11, .08 34, .32 12, .67 34, .35 16 11, 1.37 36, .38 11, .47 36, .41 17 13, .07 38, .45 14, .58 38, .48 18 12, .14 40, .51 13, .65 40, .55 19 16, 1.24 42, .58 16, .44 44, .01 20 14, .29 46, .07 15, .73 46, .10 21 18, 1.04 48, .16 18, .27 48, .20 22 16, .35 50, .24 17, .74 50, .28 23 20, .81 52, .33 20, .08 52, .37 24 18, .35 54, .40 19, .69 54, .44 25 22, .58 58, .04 23, .86 58, .09 26 20, .31 60, .12 21, .60 60, .17 27 24, .34 62, .21 25, .58 62, .25 28 22, .22 64, .28 23, .47 64, .32 29 26, .08 66, .36 27, .29 68, .04 30 24, .10 70, .06 25, .31 70, .11 31 29, .64 72, .14 29, .00 72, .19 32 27, .77 74, .21 27, .14 74, .25 33 31, .33 76, .28 32, .46 78, .01 34 29, .56 80, .03 30, .69 80, .08 35 33, .02 82, .11 34, .13 82, .15 36 31, .34 84, .17 32, .44 84, .21 37 36, .39 86, .23 37, .48 88, .00 38 33, .10 90, .02 34, .18 90, .06 39 38, .06 92, .09 39, .12 92, .13 40 36, .49 94, .14 37, .56 94, .19 41 41, .34 96, .20 42, .37 98, .00 42 38, .21 100, .01 39, .26 100, .06 43 44, .55 102, .07 45, .58 102, .12 44 41, .51 104, .13 42, .52 104, .17 45 46, .18 106, .19 47, .19 108, .01 46 43, .19 110, .01 44, .19 110, .06 47 49, .34 112, .07 50, .32 112, .12 48 46, .40 114, .12 47, .39 114, .17 49 52, .45 116, .17 53, .43 118, .02 50 48, .06 120, .02 49, .04 120, .06 51 54, .06 122, .07 55, .02 122, .12 52 51, .22 124, .12 52, .18 124, .17 53 57, .14 126, .17 58, .08 128, .03 54 54, .33 130, .03 55, .28 130, .07 55 60, .18 132, .08 61, .13 132, .13 56 57, .41 134, .13 58, .35 134, .17 57 63, .21 138, .00 64, .14 138, .04 58 59, .04 140, .05 61, .40 140, .09 59 66, .21 142, .09 67, .13 142, .14 60 62, .08 144, .14 63, .01 146, .01 61 69, .20 148, .02 70, .10 148, .06 62 65, .11 150, .06 66, .02 150, .10 63 72, .16 152, .11 73, .07 152, .15 64 68, .11 154, .15 69, .01 156, .04 65 75, .12 158, .04 76, .01 158, .08 66 71, .09 160, .08 73, .35 160, .12 67 78, .05 162, .12 80, .29 164, .02 68 74, .06 166, .02 76, .30 166, .06 69 82, .32 168, .06 83, .20 168, .10 70 77, .01 170, .10 79, .23 172, .00 71 85, .22 174, .01 86, .09 174, .05 72 81, .28 176, .04 82, .15 176, .08 73 88, .12 178, .09 90, .30 178, .13 74 84, .19 180, .12 85, .07 182, .03 75 91, .00 184, .03 93, .17 184, .07 76 87, .10 186, .07 89, .28 186, .11 77 95, .18 188, .11 96, .04 190, .02 78 91, .30 192, .02 92, .16 192, .06 79 98, .04 194, .06 100, .19 194, .10 80 94, .18 196, .10 95, .04 198, .02 81 102, .18 200, .02 103, .03 200, .05 82 97, .05 202, .05 99, .19 202, .09 83 105, .03 204, .09 107, .15 206, .01

[1] C. M. Keil, F. Hofmann and H. Lenske 2000 Phys. Rev. C 61, 064309 [2] C. Keil, H. Lenske and C. Greiner 2002 J. Phys. G: Nucl. Part. Phys. 28, 1683 [3] H. Bando, T. Motoba, J. Zofka 1990 Int. J. Mod. Phys. A 5, 4021; see references therein. [4] H.Takahashi et al. 2001 Phys. Rev. Lett. 87, 212502 . [5] P.K.Saha et al. 2005 Phys. Rev. Lett. 94, 052502 . [6] S. Stepanyan et al. (CLAS) 2003 Phys. Rev. Lett. 91, 25001.

[7] Annual Report 2002 Institute for Theoretical Physics I : Justus-Liebig-Universität-Giessen [8] Proceedings of the Workshop: ”XEUS-studying the evolution of the hot universe” held in Garching, 2002 eds. G. Hasinger et al; MPE Report 281 [9] I. N. Mishutin et al; 2002 arxiv:hep-ph/0210422 [10] C. Samanta and S. Adhikari 2002 Phys. Rev. C 65, 037301; 2004 Phys. Rev. C 69, 049804; 2004 Nucl. Phys. A 738, 491. [11] C. Samanta, P. Roy Chowdhury and D.N. Basu 2006 J. Phys. G: Nucl. Part. Phys. 32, 363. [12] T. Nakano et al. 2003 Phys. Rev. Lett. 91, 012002. [13] Volker D. Burkert (Jefferson lab.), 2005 arXiv: hep-ph/0510309.

[14] JIA Huan-Yu, SUN Bao-Xi, MENG Jie, ZHAO En-Guang 2001 Chin.Phys.Lett. 18, 1571. [15] T. Takatsuka, S. Nishizaki, and Y. Yamamoto 2002 Eur. Phys. J. A 13, 213 [16] W.D. Myers, W.J. Swiatecki, Ann. Phys. 55 (1969) 395. [17] K. Heyde, Basic Ideas and Concepts in Nuclear Physics, IOP, Bristol, 1999. [18] A.W. Steiner, M. Prakash, J.M. Lattimer, P.J. Ellis 2005 Phys. Reports 411, 325-375. [19] P. Roy Chowdhury, C. Samanta, D.N. Basu 2005 Mod. Phys. Lett. A 20, 1605.