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(α •p+βm−E)ψ(r) =−V (r)ψ(r) , (1)
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4π
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ùpθ´Ñ��, kf ´Ñ�Äþ.
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ùp b´-Eëê, R´�ä�ÎN��», k = |k0|
ÚJ0 ´Bessel¼ê. �[O�úª�ëw©z[19,20].
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[22]

ÎÜ��Ð, �âL¥�Ñ�

TM2ÚNL-SH���o(ÜU���3MeV. düâ

fU?�±wÑ, éuåPé��üâf�, ü|ëê

�Ñ�U?A���, ¥müâf�ÑkØÓ. ,,

L 1 �f'Ø 26,28,30,32S�(ÜU, üâfU?(MeV), �f�, þ���»(fm)�

Nucleus 26S 26S 28S 28S 30S 30S 32S 32S

Exp. 171.37 171.37 209.41 209.41 243.68 243.68 265.02 265.02

RMF TM2 NL-SH TM2 NL-SH TM2 NL-SH TM2 NL-SH

B/MeV 172.653 169.460 208.428 204.440 243.839 239.408 266.618 263.499

Rc 3.4450 3.3917 3.3749 3.2948 3.3077 3.2339 3.3124 3.2381

Rp 3.3483 3.2952 3.2765 3.1938 3.2069 3.1306 3.2115 3.1349

Rn 2.8097 2.7510 2.9161 2.8552 3.0165 2.9537 3.1649 3.0888

Rp−Rn 0.5386 0.5442 0.3604 0.3386 0.1904 0.1769 0.0466 0.0461

proton

−ε(1s1/2) 35.856 39.506 43.342 42.937 45.776 45.338 47.055 46.788

−ε(1p3/2) 21.348 21.082 24.981 24.628 28.062 27.590 29.824 29.457

−ε(1p1/2) 14.655 14.936 18.311 18.414 22.453 22.298 24.350 24.254

−ε(1d5/2) 4.628 4.346 7.751 7.426 10.770 10.361 13.028 12.649

−ε(2s1/2) −0.034 0.200 1.349 1.664 2.817 3.298 5.137 5.601

−ε(1d3/2) 1.583 2.082 4.137 4.579

neutron

−ε(1s1/2) 54.833 54.443 55.836 55.594 55.401 55.153 53.910 53.841

−ε(1p3/2) 35.623 35.236 36.429 36.128 36.946 36.619 36.357 36.618

−ε(1p1/2) 28.805 28.958 29.820 29.929 31.452 31.411 30.918 30.987

−ε(1d5/2) 17.719 17.289 18.327 18.022 19.084 18.797 19.214 18.999

−ε(2s1/2) 10.726 11.055 10.903 11.482 10.663 11.387 11.001 11.665

−ε(1d3/2) 8.551 9.042 8.732 9.356 9.503 10.163 10.147 10.764
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L 2 22,24,26,28Si�(ÜU, üâf(ÜU(MeV), �f�, þ���»(fm)�

Nucleus 22Si 22Si 24Si 24Si 26Si 26Si 28Si 28Si

Exp. 134.44 134.44 172.00 172.00 206.05 206.05 236.54 236.54

RMF TM2 NL-SH TM2 NL-SH TM2 NL-SH TM2 NL-SH

B/MeV 138.248 135.639 173.747 170.130 206.420 201.763 237.203 231.803

Rc 3.2445 3.1884 3.2404 3.1805 3.1549 3.0990 3.1246 3.069

Rp 3.1427 3.0837 3.1385 3.0761 3.0489 2.9910 3.0125 2.9601

Rn 2.6181 2.5646 2.7853 2.7309 2.8878 2.8310 2.9816 2.9228

Rp−Rn 0.5246 0.5191 0.3532 0.3452 0.1611 0.1600 0.0359 0.0373

proton

−ε(1s1/2) 37.287 36.990 40.916 40.486 44.689 44.213 47.921 47.372

−ε(1p3/2) 18.239 17.983 22.041 21.668 25.900 25.428 29.352 28.772

−ε(1p1/2) 11.988 12.318 15.692 15.815 19.828 19.752 23.689 23.424

−ε(1d5/2) 1.699 1.382 4.916 4.555 8.187 7.773 11.323 10.847

−ε(2s1/2) 0.014 0.248 1.362 1.762 2.972 3.517

−ε(1d3/2) 1.546 2.072

neutron

−ε(1s1/2) 52.255 51.719 52.955 52.456 53.997 53.568 54.288 53.894

−ε(1p3/2) 33.655 33.099 34.024 33.480 34.983 34.487 35.405 34.958

−ε(1p1/2) 27.028 27.109 27.501 27.476 28.870 28.775 29.800 29.652

−ε(1d5/2) 15.896 15.360 16.608 16.163 17.016 16.660

−ε(2s1/2) 8.197 8.616 8.197 8.802 8.181 8.917

−ε(1d3/2) 6.512 7.000 6.743 7.335 6.976 7.652

éu´�fØ�¤�¡NC�füâf� (2s1/2)Ú

(1d3/2), æ^TM2ëê���f�'æ^NL-SH�

Ñ��\�f�åP. dTM2ëêO��þ���»

'NL-SHëêO��Ñ�, O���ù
´�fØ�

�f�þÝ�30.04—0.54fm�m. ^²þ|O�Ñ

5�(J, XL1ÚL2¤«, SÚSi�Ó �, �fê

�Ó�X¥fê�O\, üâf�(ÜUO\, þ�

��»~�, üâf�(ÜUO�, �f�þÝ��

¥fê�O\~�. dL1wÑ, üëêO�Ñ�

28S´åP�. é 26S, NL-SH�Ñ������fU

?2s1/2 ´åP�, �´éTM2, ����üâfU?

´�åP�. ·�ß� 26S�U´��åP#Ø�, Ü

¤ 26SØ��¢��3=²lf\�ìþ?1
[23]
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fØ>fÑ�?1O�. 3ù�c, ·�QéEikonal

Cq�{?1Lu�. ©z[24,25]¥�¢�êâ, ^

�éØEikonalCq�{��
éÐ�2y, ê���

�!ã�� ��¢��ÎÜ�éÐ. 3©z[26]¥,
40Ca, 58NiÚ 208PbO�Ñ�ê��¢���ÎÜ�

éÐ, 3ã/þ���éÐ�2y, ù`²EikonalC

qØ=é�Ø�éØ�´°(���. �©^ù

«�{O�
 28SiÚ 32S�/GÏfÚ�©�¡. �

éØEikonalCqO�^���Ý´d²þ|�.O

�Jø�, §S¥À^�´NL-SHëê, O�(J�

ã1Úã2. lã¥�±�Ù/w�, O�Ñ5�/

GÏf��©�¡Ú¢��ÎÜ��Ð, `²�éØ

EikonalCq�{O�´���, �§�·^��

é2.

ã 1 ^NL-SHåëêO�� 32S>Ö�Ý©Ù�

/GÏfÚ�©�¡

ã 2 ^NL-SHåëêO�� 28Si>Ö©Ù�/G

ÏfÚ�©�¡

e¡^ù«�{éSiÚS�Ó �ó�5�?1

?�Ú�ïÄ. k^�éØ²þ|O� Si Ú S ùA�



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

Ó ���Ý, æ^NL-SHëê. O�¥�Ä
éU,

éUÑ\�∆n=11.2/
√
AMeV, O�(JXã3¤«,

§´ 22,28,34,42SiÓ ��>Ö�Ý©Ùã.

lã3¥�±wÑ, Si�A�Ó �>Ö�Ý©

Ùk±eA�. 22Si�>Ö�Ý©Ù��Üö���,
42Si�>Ö�Ý©Ù�Ü�á, �, �X¥fê�~

�, >Ö�Ý©Ù��Ü¬�5��, ù`²éSi�

Ó �5`, ¥fê��, >Ö�Ý��m©Ù��.

3Ø¥%±�(r <3fm)Ü©��Ý©Ù, lã¥�±

w� 22Si¥%±��>Ö�Ý´�p�, �¥fê�

O\�Ýü$, 42Si¥%±��>Ö�Ý�$. 3L2

¥^²þ|O��(J�±wÑ, Si�Ó ��X¥

fê�O\üâf�(ÜU´O��, üâfU?�

¥O\�ª³, ù
Ñ`²
¥fêOõ, �fåP

�r, ¤±>Ö�Ý��m*ÐC�, L²¥fê�

CzéÄ��>Ö©Ù´ké�K��.

ã 3 22,28,34,42SiA�Ó �^RMF�.O��

>Ö�ÝCz

ã 4 22,28,34,42SiØ�>Ö/GÏfCz

>Ö�Ý�Cz¬��K��>Ö/GÏf�C

z, ¥%NC�>Ö©Ùû½p=£Äþ«�>Ö/

GÏf, >Ö©Ù��Üé¥�=£Äþ«kK�.

ã4´d�éØEikonalCqO� 22,28,34,42Si�/GÏ

f, 3¥p=£Äþ«, >Ö/GÏfé>Ö�Ý�

Cz´é¯a�, ´�fÓ �>Ö/GÏf�eÚ

�	£Ä. >Ö/GÏf�ù«Cz`²�f%�Ø

>Ö�Ý©Ù��ÜC�(ã3Úã4). 3$=£Äþ

«, >Öþ���»���/GÏf�', l�Ï

L¢�ÿþØ>Ö�»9�Ý©Ù.

ã5´S�A�Ó ��>Ö�Ý©Ù, >Ö�

Ý©Ùé/GÏf�K�´�Si�Ó�. dL1ÚL

2�±wÑ¥fê�Ó�1Ø (S)�>Öþ���»

'7Ø (Si)�>Öþ���»�. ã6´O�SØ�

>Ö/GÏf, �±wÑ1�Ó �/GÏf�Cz

�7�é�q. ù`²>Ö�ÝCz��>Ö/G

Ïf�~¯a�UC. ýOù
�A�±^3e��

>f–Ø½�fØ�éEÅþ, �±°(ÿþÓ 

�>Ö/GÏf�CzÚ��Ø½Ø�>Ö�Ý

©Ù.

ã 5 26,32,36,44SØ�>Ö�Ý

ã 6 26,32,36,44SØ�>Ö/GÏfCz

4 (Ø

^TM2ÚNL-SHü@ëêO�´�fØSÚSi

�A�Ó ��(ÜU, þ���», �f�þÝ, ü

âfU?±9é>Ö/GÏf�K�. æ^ü@ë

êO��(J�¢��'�ÎÜ. ùp'u´�f1

Ø(S)�(Jé=²lf\�ìþ�¢�k^. ^

RMF�.Ú�éØEikonalCq(ÜéSÚSi�Ó 

��ïÄ, L²ùü�Ø�>Ö/GÏfé>Ö�Ý

�Cz´é¯a�, ù
Ñ`²ò5¢��ÿþ>Ö

�Ý©Ù, ùp�nØ(J�øò5>f–ÛAØÑ

�¢�ë�.
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Theoretical Studies on Electron Scattering of S and Si Isotopes *

FAN Ying1 REN Zhong-Zhou1,2;1)

1 (Department of Physics, Nanjing University, Nanjing 210008, China)

2 (Center of Theoretical Nuclear Physics, National Laboratory of Heavy-Ion Accelerator, Lanzhou 730000, China)

Abstract The binding energies and root-mean-square radii of 26—32S and 22—28Si are calculated by the relativistic

mean-field model with two sets of parameters TM2 and NL-SH. The calculated results are in agreement with the

experimental data. The calculated form factors and differential cross sections of electron scattering on 32S and 28Si

by the Eikonal approximation agree with the experimental data. Further calculations on electron scattering of S

and Si isotopes are carried out, and the sensitivity of form factors on charge density is discussed. The form factor of

electron scattering on unstable nuclei can be accurately measured in the future electron-nucleus collider. The theoretical

predictions would be valuable for future experiments.

Key words relativistic mean-field, Eikonal approximation, form factor
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