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L 1 ^NL-3, NL-Zëê|O�NiÓ ��zØf(ÜU

Ni NL-3 NL-Z Ni NL-3 NL-Z

A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV

54 8392 8351 41 7493 899 55 8497 8496 1 7618 879

56 8459 8618 159 7724 735 57 8671 8657 14 7775 896

58 8732 8669 63 7803 929 59 8737 8678 59 7825 912

60 8781 8688 93 7845 936 61 8765 8716 49 7891 874

62 8795 8725 70 7906 889 63 8763 8725 38 7908 855

64 8777 8722 55 7905 872 65 8736 8720 16 7904 832

66 8740 8716 24 7901 839 67 8696 8710 14 7901 795

68 8682 8694 12 7888 794 69 8623 8662 39 7853 770

70 8603 8619 16 7805 798 71 8540 8573 33 7753 787

óóØ ��Ú 533 7691 ÛAØ ��Ú 263 7600

L 2 ^NL-3, NL-Zëê|O�XeÓ ��zØf(ÜU

Xe NL-3 NL-Z Xe NL-3 NL-Z

A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV

112 8230 8211 19 7375 855 113 8247 8239 8 7400 847

114 8289 8266 23 7425 864 115 8300 8292 8 7446 854

116 8337 8315 22 7466 871 117 8344 8335 9 7485 859

118 8375 8353 22 7504 871 119 8378 8369 9 7522 856

120 8404 8382 22 7537 867 121 8404 8394 10 7551 853

122 8425 8403 22 7560 865 123 8421 8410 11 7564 857

124 8438 8416 22 7563 875 125 8431 8422 9 7562 869

126 8444 8426 18 7572 872 127 8434 8429 5 7575 859

128 8443 8430 13 7576 867 129 8431 8430 1 7576 856

130 8438 8428 10 7573 865 131 8434 8428 6 7571 853

132 8428 8425 3 7566 862 133 8413 8422 9 7559 854

134 8414 8419 5 7551 863 135 8399 8417 18 7543 856

136 8396 8410 14 7533 863 137 8364 8382 18 7508 856

138 8346 8344 2 7476 870 139 8312 8309 3 7451 861

140 8291 8266 25 7427 864 141 8256 8257 1 7402 854

óóØ ��Ú 242 12994 ÛAØ ��Ú 125 12844

L 3 ^NL-3, NL-Zëê|O�PtÓ ��zØf(ÜU

Pt NL-3 NL-Z Pt NL-3 NL-Z

A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV

168 7774 7786 12 6933 841 169 7783 7802 19 6952 831

170 7808 7816 8 6967 841 171 7817 7827 10 6980 837

172 7839 7837 2 6993 846 173 7845 7848 3 7004 841

174 7866 7857 9 7013 853 175 7869 7867 2 7022 847

176 7889 7878 11 7029 860 177 7893 7902 9 7036 857

178 7903 7913 10 7041 867 179 7911 7923 12 7047 864

180 7934 7932 2 7065 859 181 7924 7940 16 7070 854

182 7935 7946 11 7074 861 183 7933 7950 17 7077 856

184 7943 7951 8 7079 864 185 7940 7952 12 7079 861

186 7947 7951 4 7077 870 187 7941 7948 7 7075 866

188 7948 7922 26 7059 889 189 7942 7923 19 7060 882

190 7947 7922 25 7060 887 191 7939 7920 19 7059 880

192 7943 7918 25 7057 886 193 7934 7916 18 7054 880

194 7936 7914 22 7050 886 195 7927 7911 16 7045 882

196 7927 7907 20 7040 887 197 7916 7900 16 7034 882

198 7914 7893 21 7028 886 199 7902 7890 12 7021 881

200 7899 7886 13 7015 884 201 7889 7882 7 7008 881

óóØ ��Ú 229 14767 ÛAØ ��Ú 214 14682
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L 4 ^NL-3, NL-Zëê|O�PuÓ ��zØf(ÜU

Pu NL-3 NL-Z Pu NL-3 NL-Z

A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV A Eexp/keV Eth/keV ∆E/keV Eth/keV ∆E/keV

228 7591 7591 0 6736 855 229 7587 7589 2 6733 854

230 7591 7589 2 6728 863 231 7587 7589 2 6729 858

232 7589 7588 1 6728 861 233 7584 7584 0 6725 859

234 7585 7580 5 6722 853 235 7579 7576 3 6718 861

236 7578 7571 7 6713 866 237 7570 7565 5 6707 863

238 7568 7558 10 6702 867 239 7560 7551 9 6695 865

240 7556 7544 12 6687 869 241 7546 7536 10 6679 866

242 7541 7527 14 6671 870 243 7531 7518 13 6661 870

óóØ ��Ú 51 6904 ÛAØ ��Ú 44 6896

5: 4�L¥�∆E Ñ´�ýé�.
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= 863.1keV,
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= 856.6keV,
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L 5 ^NL-3, NL-Zëê|O�XeÓ ��>Ö�»r

Xe NL-3 NL-Z Xe NL-3 NL-Z

A rexp/fm rth/fm ∆r/fm rth/fm ∆r/fm A rexp/fm rth/fm ∆r/fm rth/fm ∆r/fm

128 4.776 4.822 0.046 5.003 0.227 129 4.776 4.833 0.057 5.016 0.240

130 4.783 4.837 0.054 5.025 0.242 131 4.781 4.851 0.070 5.038 0.257

136 4.799 4.907 0.108 5.101 0.302 137 4.814 4.926 0.112 5.121 0.307

138 4.836 4.946 0.110 5.142 0.306 139 4.851 4.968 0.117 5.171 0.320

140 4.869 4.986 0.117 5.198 0.329 141 4.885 5.017 0.132 5.222 0.337

óóØ ��Ú 0.435 1.406 ÛAØ ��Ú 0.488 1.461

L 6 ^NL-3, NL-Zëê|O�PtÓ ��>Ö�»r

Pt NL-3 NL-Z Pt NL-3 NL-Z

A rexp/fm rth/fm ∆r/fm rth/fm ∆r/fm A rexp/fm rth/fm ∆r/fm rth/fm ∆r/fm

178 5.372 5.418 0.046 5.565 0.193 179 5.392 5.435 0.043 5.583 0.191

180 5.384 5.446 0.062 5.647 0.263 181 5.400 5.459 0.059 5.666 0.266

182 5.397 5.469 0.072 5.679 0.282 183 5.403 5.480 0.077 5.691 0.288

184 5.403 5.489 0.086 5.702 0.299 185 5.416 5.499 0.083 5.712 0.296

186 5.405 5.508 0.103 5.721 0.316 187 5.407 5.517 0.110 5.730 0.323

188 5.406 5.476 0.070 5.682 0.276 189 5.407 5.491 0.084 5.700 0.293

190 5.412 5.503 0.091 5.713 0.301 191 5.411 5.511 0.100 5.723 0.312

192 5.418 5.517 0.099 5.731 0.313 193 5.420 5.524 0.104 5.741 0.321

194 5.425 5.533 0.108 5.750 0.325 195 5.428 5.541 0.113 5.759 0.331

óóØ ��Ú 0.737 2.568 ÛAØ ��Ú 0.773 2.621

5: 2�L¥∆r Ñ´�ýé�.



42 p U Ô n � Ø Ô n ( HEP & NP ) 1 30 ò

». oN5`, O�(J�¢�'��´÷¿�. �u

�Ì, L5, L6��ÑXeÚPtü�Ó �ó�(J

(>Ö�»�¢�êâÁg©z[18]).

lL5, 6��, éuNL-3ëê|, óóØ>Ö�

»�²þ ��

∆r=
1

2

(

0.435

5
+

0.737

9

)

= 0.084fm ,

ÛAØ>Ö�»�²þ ��

∆r=
1

2

(

0.488

5
+

0.773

9

)

= 0.092fm .

^¢��²þr = 5.11fmO�, éA��é �

©O´1.64%Ú1.82%. e^NL-Zëê|, óóØ>

Ö�»�²þ ��

∆r=
1

2

(

1.406

5
+

2.568

9

)

= 0.283fm ,

ÛAØ>Ö�»�²þØ��

∆r=
1

2
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9
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= 0.292fm .
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UO�aq, NL-3ëê|E'NL-Z�Ð. �óóØ�

', ÛAØ>Ö�»�é ��� (30.2%±S), �

´E3¢�Ø���S.

4 (Ø

^�éØ²þ|nØO�©Û
4�;.�Ó 

�óØ��(ÜUÚ>Ö�». 3�p�^ëê, é

UYÚ/Cëê��?�ÚN��cJe, uyO�

�ÛAØ(ÜUÊH'óóØÑÐ. �,duÛAØ

Ø÷vHartreeCq^�, nØþA�'óóØk�

��Ø�. �´du¢SþÍÜëê�[Ü��´k

�HartreeCq, ,�2�â¢�êâ(½�Nëê,

ÛAØAk�XÚØ�®�[Üëê�N!!�
.

eØ�Ä^Ý�ÛAØA5�, �±@��éØ²þ

|nØéuÛAØ�(ÜU!>Ö�»!/C�O�

´���, �óóØ´��Ð�. ·��ÐÚ©Û


ÛÛØ��¹, (Ø����Ó. ?�Ú©Û�±u

y, NL-3ÚNL-Zü|ëê�Ñ�(ÜUýé�A�

Ñ�u¢��, ÛAØ(ÜU�ýé����uó

óØ (ë�L1—4), ¤±ÛAØ(ÜUO��Ò�¢

��'��C, Ø��Ò�
. dd, �±íä, X,

këê|O��(ÜUýé��u¢��, KóóØ

�Ø��Uò�uÛAØ.

ë�©z(References)

1 Sharma M M, Lalazissis G A, Ring P. Phys. Lett., 1993,

B317: 9—13

2 Serot B D, Walecka J D. Adv. Nucl. Phys., 1986, 16: 1—

327

3 SHI Hua-Lin, CHEN Bao-Qin, MA Zhong-Yu. Phys. Rev.,

1995, C52: 144—156

4 REN Zhong-Zhou, ZHU Z Y, CAI Y H et al. Phys. Lett.,

1996, B380: 241

5 REN Zhong-Zhou, CHEN Ding-Han, TAI Fei et al. Phys.

Rev., 2003, C67: 064302

6 LI Jun-Qing, MA Zhong-Yu, CHEN Bao-Qiu et al. Phys.

Rev., 2002, C65: 064305

7 Furnstahl R J, Price C E. Phys. Rev., 1989, C40: 1398—

1413

8 ZHONG Xian-Hui, LI Lei, ZHANG Xiao-Bing et al. HEP

& NP, 2003, 27: 598 (in Chinese)

(¨w�, o[, Ü�W�. pUÔn�ØÔn, 2003, 27µ598)

9 CHEN Ding-Han, TAI Fei, REN Zhong-Zhou. HEP & NP,

2003, 27: 707 (in Chinese)

(�»Ç, -�, ?¥³. pUÔn�ØÔn, 2003, 27: 707)

10 Mehta M S, Rag B K, Patra S K et al. Phys. Rev., 2002,

C66: 044317

11 Furnstahl R J, Price C E. Phys. Rev., 1989, C40: 1398—

1413

12 Hofmann U, Ring P. Phys. Lett., 1988, B214: 307

13 Lee S J, Fink J, Balantekin A B et al. Phys. Rev. Lett.,

1986, 57: 2916

14 Reinhaed P G. Rep. Prog. Phys., 1989, 52: 439

15 Gambhir Y K, Ring P, Thimet A. Ann. Phys., 1990, 198:

132—179

16 Moeller P, Nix J R, Myers W D et al. At. Data Nucl. Data

Tables, 1995, 59: 185

17 Audi A, Wapstra A H, Thibault C. Nucl. Phys., 2003,

A729: 337

18 Angeli I. At. Data. Nucl. Data Tables, 2004, 87: 185



1 1 Ï ¶Rf�µ�éØ²þ|µeeóóØ�ÛóØO�Ø��XÚïÄ 43

A Systematic Study on the Even-Even Nuclei and Odd-A Nuclei

Using Relativistic Mean-Field Theory *

DING Bin-Gang1,2;1) LU Ding-Hui2

1 (College of Science, Huzhou Teacher College, Huzhou 313000, China)

2 (Institute of Modern Physics, Zhejiang University, Hangzhou 310027, China)

Abstract The ground state properties of the four isotope chains, 28Ni, 54Xe, 78Pt, 94Pu are studied in the relativistic

mean-field theory by using two sets of parameters, NL-3 and NL-Z. We find that the binding energies of odd-A nuclei

are even closer to the corresponding experimental results, compared with those of the even-even nuclei. Our results

indicate that it is reliable to neglect the space component of the vector meson fields in calculating binding energies of

odd-A nuclei in the relativistic mean-field theory.

Key words relativistic mean-field theory, binding energy, even-even nuclei, odd-A nuclei
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