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(b)  Strong interaction only
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(c)  Strong interaction only
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(d)   Quantum Statistics
À

 + Strong interaction
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(e)   Quantum Statistics
À

 + Strong interaction

�,���*�"!6#½8:'L(<(*) Q�."#�=*!$#�4;�7-�2<Bp-J=*!6!$#�B72�4;��= G]?³�:GZ-J4;��=*G:D�?T=*!h2UD64;254;�7-i�[2<�:D6D6�72<GmD6=*�"!/-J# '

=*?cD/-�254$46#�!;�LG���8:254/23gjVT��25!$4;�LG �C�h�<�L�Å}ð(�B �I�K2<G:8|4;.�= D$#d= G¯4;."#d!;��� . 4�-J=*!6!$#1D6@A= G:8¯46=�e<25BL�"#1D
?T!6=*0 2<G:2<B�V�D6�LD[-12�!6!;��#18¯= �"4[gSV��¯=*!$�S2<G�2<G:8r-C=*BLB725g`=*!;2546=*!6DU}ð(�B � �X'iQE."#H2*-J4;�Z2<B�e52<BL�"#1D�25!$#
� ��e*#1GN�LG]Q�2�gZB�#d°p8"' � ²�'`_[��!9-�2<B7-C�:B7254;��=*G:DcD6."=�l\#18N46.Z254c4;."#&#�_`#�-C4�=*?	4;."#&D$46!$= G"�n�LGS46#�!/2<-C46��= G
?T=*!&46."#l= � 3= � @A2<��!6DPD$#�#�0HD&!6#�@Z�"BLD;��e<#S'hQ�.�#UG�#1� 254;��e*#nD6��� G¯�LDP�LG:8"#�#18|�"G"#C��@`#�-J46#18|?T=<!&4;."#
!6#1D$= GZ25GZ-J#�D�4;.:254y8�#I-�2�V�46=|2�@A25!$4;�7-CB�#Csu2<GS46��@A25!646�7-CB�#U@A25��!�'�Q�.�#��c+jWP#1_`#�-J4n032�V�g`#]8"= 0N�ðs
GZ254$#18vgjV´4;.�#��LGS46#�!$?T#1!$#1GZ-J#346#�!;0ÖgA#14ul9#�#1GY4;.�#�@ZB72<G"#�2<G"8zD$@Z."#�!6�7-125B�lE2�e*#1Dn=*?�46."#�lE2�e*#
?³�:GZ-J46��= G

(CB %



¶U° � À2ø ²c¹�Â Ê Ã�ÁÂaÃ Á¼Ð Ñ ñ,° � ² Â Ã Â ¼Ðø °p8:'�õ�²
lh.�#1!$#�?$°%Ì�²d�LDH4;."#¯D¦s�lE2�e*#�= � 3= � D/-�254$46#�!;�LG��v2<0U@ZBL��4;�:8�#S'¸Óh#�� B�#�-J4;�LG"�´46."#�!6#�2<BE@A25!$43=*?
4;.�#n!6#1D$= GZ2<GZ-J#y250H@ZBL��4;�"8"#i?T=*!hD6�L0H@ZBL�7-C��4ÉV�a:4;.�#y�L0325� �LGZ2�!6V]@A25!$4h=*?,4;."#y2<0H@:BL��4;�:8"#n-125G�g`#
lF!6��464$#�Gr25D½ñK° � ² H � ¸ � e· � � e Æ aflh.�#1!$# � � H (y?³0 �LD[4;.�#HD/-�254$46#�!;�LG��mB�#1G"�*46.b'yO�V�-J= G:D6�L8"#�!;�LG��
4;.�#�q:!;D$4�4Él\=�46#�!;0HDh°	.:���*."#�!K=*!;8�#1!K46#�!60ND��LGPÌÓ25!$#F���*G"=*!6#18d?T=*! � y BS²��LGU46."#�#C��@A2<G:D6��= G"D
=*?E4;."#3#C��@`= G"#1GS46�72<BLDy2<G:8v2�e<#1!;25� �LG"��=�e*#�!i4;."#�2<G�� B�#3g`#�4Él\#1#1G´4;."#]e*#�-J46=*!6D I� 25G:8 Iø�= G"#
�*#�4;D

æ ° � ²�¹ � Ô (�� � � �°�� Ñ � � � ² Ø ¸ � Ñ � Ô � � �ø:°�� Ñ � �C² Ø
¸ � Ñ òëòîòîò °p8:'Ç% ²

_PG"#n-�2<GmD6."=�l±46.Z254F��4��LD�@`=*D;D6��gZB�#�4$=H�*#�4 æ ° � ²Á¨÷([?T=*! - ° � �«@Òø ² ¸ þ�¨ � � � a:2<G:8�4;.:�LD��LDE4;."#
-�2<D$#P?T=*!E."#�2�ejV3��= G�-J= BLBL�LD6��= G:D�lF."#�!6# - ø þ H (CBn?³0 °2ª�ª � � H (P?³0�²J'��x#[l9= �:BL834;."#1G�.Z2�e<#
2H8:��@��LGm46."# gE�ä254�4;."#i�LGS4$#1!60H#18:�7254$#�e52<BL�"#1DE=*?zÌ>D6�LGZ-J# æ ° � ²`y (�2<D � y Ä�'

QE."#H#��j@`#�-C4$#18YO\!$#1��4$sÍ����� G"#�![g`#1.Z2�e���=<!i-C=*0H#1D��LGr= G"B�Vr254iD60325BLBK8:�LD$4/2<G:-C#1D[lh."#1Gr4;."#
D6�j�Z25!$#&=*?	4;."#PD$@Z."#�!;�7-�2<B:l�2�e*# H Ü � �<Ü ¸ @âø ¸ 8"= 0N�LGZ2�46#1D1'z_&?�-J= ��!;D$# a 4;."#�!$#[-125G3g`#[2<8:8:��46��= GZ2<B
°Í-J= 0U@A25!6#18m4$=���+�W¦²\!6#1D$= GZ2<GZ-J#y-J= G 46!;��g:�"4;��= Gm8:��#n4$=]8:��!$#�-C4 ñ � a ÿ � @:!6=j8:�Z-J4;��= Gmlh."�7-�.�25!$#
G"=*4c!$#�B72�46#18H46=y��+�W/'SQ�.:�LD�-C=*GS46!6��gZ�"4;��=*GN�LD�g`#1BL��#1e<#�8U46=ig`#&=<?f4;."#&�:D6�Z2<BAO\!6#1��4$sÍ�����*G"#�!�?T=*!;0
2<G:8ä�LDH2<D6D6�:0H#18v46=rg`#�D60325BLBE2<G:8äD$=´��4H�LDUG�=*4N258:8"#18z46=r4;."#���+�Wn-�2<B7-C�:B72�4;��= Gb'´����� �"!$#
°p8"'L(��*²KD6."=�lhDc4;.�#[-C=<!6!6#1B72546��= GUg`#�4Él\#1#1GN46."#&#C��46!;2*-J46#18N!/2<8"�L�:D[° q ì Ã � ²�2<G:834;."#&�LG"@Z��4\!/2<8:�L�"D
° q Ã¸+ ²FgjV�q:4$4;�LG"��46."#H-C=<!6!6#1B72546��= G�?³�:GZ-J4;��=*G:D��LGr����� ��!6#�°X8:'L(<(I²�46=�2���2<�"D;D6�72<Gp'iQ�."#d#�_f#�-J4
=*?�46."#ND$4$!6= G"���LGS4$#�!/2*-J4;��=*G��LD[4$=�0N25�*#d4;."#HD6=*�"!/-J#ND6��w�#1D[g:���*�*#�!�46.Z2<G�l9=*�:BL8�g`#H=*g"4/2<�LG"#18
gjVm-J= G:D6�L8"#�!;�LG"�3O\=*D6#Csutc�LG"D64$#1�LG�-J=*!$!6#1B72546��= G:D9= G:B�V '�Q�25gZB�#3°p8:'�õ�²\D;�"0N0325!6��w1#1DE4;."#ie52<BL��#�D�=*?
q Ã¸+�� =*g"4/2<�LG"#18r25?T46#�!�2mD6�L0H@:B�#HD6�"g:4$!/2*-J46��= G�=*?c4;."#HD64$!6= G����LGS4$#1!;2*-J4;��= G¯#�_f#�-J4[?T=*!�46."#H4Él\=
D$#�4;D�=<?�@A2�!/2<0H#�4$#1!6D��LG�46."#�!6#�?T#�!6#1GZ-J#1D��LG:8:�7-�2546#18b'KQ�.�#1!$#�#C�"�LD$4Ee<2�!;��= �:DE@Z25!/2<0U#14$#�!;��w�254;��=*G:D
=*?�#C��@A#1!6�L0H#1GS4/25B,8Z254;2�4;.Z254[� ��e*#U8:��_`#�!;�LG"��e52<BL�"#1D[=*?\-C=*�"@ZBL�LG"�mD64$!6#1G"�*46.:D�2<G:8�lF�L8"4;.:D[?T=*!

(CB*�



 (fm)inR
Å1 2 3 4 5 6 7

 (
fm

)
fi

t
R

0

1

2

3

4

5

6

7

8

Quantum statistics only
Æ
Quantum statistics + Strong interaction [1]
Æ
Quantum statistics + Strong interaction [2]
Æ
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