rE®E I RKFFR
FA0E  FHs5W J. University of Shanghai for Science and Technology Vol.40 No.5 2018

CEHE:1007 - 6735(2018)05 — 0506 — 05 DOI: 10.13255/j.cnki.jusst.2018.05.016

B FiZzE Gt AES N

= S~ e R AN I
FH, IFIXLE, #HESH, KTF
(R T oK% Bk, i 200093)

WE: A Weizsicker 2R A A wh, AW H Z5WHR T %, EIHHHET RTFELEESFaK
BR, KERAF SANFE, LR THGEERTFHEEEERIC Ak b, A/ Fattoyev %
Begthy £k, ARTEZRZAHNRLZTER. BREUERTHESRIAGIKZL, &R
AEZ A RIKAI, FAREAN, RTEOLESRES R, Adte, EORARKLRZ, mE
SARAE R B AR ERK, XEBAEEIANETZHENE. RTETREEORE L, ALY
KAOTHREAAGRE EmAE; TREETTE. BT EFHastRetey o, T 2R er
R, M ARBAERIM, PR ARG FRIZSRSERRM, REA ., AR 6
BB AT 8, AREEAEHYGRTHEREREERRE,

KW : WH EoN; RTELEGE; RTEAE
FESES: 05712 XEkFRERD: A

Covariance Analysis of Nuclear Binding Energy

WANG Mengru, GUO Wenijun, Xl Zihan, ZHANG Xiaoji
(College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Based on the Weizsidcker formula, five coefficients of nuclear binding energy were
recalculated by the covariance analysis method to minimize the average error of the nuclear binding
energy. The covariance method given by Fattoyev was used to give out the error ranges of each
coefficient, the correlation coefficient between each coefficient and the nuclear binding energy, and the
coefficient of correlation between coefficients themselves. The research shows that the nuclear binding
energy is closely related with the symmetry energy, surface energy and Coulomb energy. The error of
the symmetry energy coefficient is large, which suggests that three important physical laws are involved
here: the nucleus may have quadrupole deformation; the size of Coulomb energy may change because of
the quadrupole deformation; there may exist neutron skins and proton skins that affect the size of the
symmetry energy. By the study, the correlation between the coefficients can be compared, the number of
coefficients can be reduced and the information of the binding energy and the close relationship between
the volume term and surface item can be got. The results provide a theoretical basis for achieving a more

accurate value of nuclear mass.
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Fig. 1 Distribution of the nuclear binding energy
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Tab.1 Original data of Weizsdcker formula and the data obtained in this article
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Fig.2 Percentage error distribution of the nuclear ratio

binding energy
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Tab.2 Correlation coefficient between various coefficients
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Tab.3 Relative error of each coefficient %
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Tab.4 Correlation coefficient between the five coefficients and
the binding energy
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