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© ª
2 3 4 5 6 7 8 9 10

1.5 0.5 1 0.747 0.934 0.816 0.913 0.844 0.903 «¬¯®±° ª³²µ´¶· 1 4 1 4 1 4 1 4 1 deg
0 1/2 0 1/2 0 1/2 0 1/2 0 ¸
1 1, 2 0 1, 4 3 2, 5 0 2, 7 5 ¹

4.0 3.0 2.0 2.236 1.369 2.098 1.045 1.722 0.846 º»«¼®¾½ ² ½¶· 3 4 3 2 3 8 3 8 3 deg
1 3/2 1 1/2 1 3/2 1 3/2 1 ¸
0 0 2 0 0 1, 6 4 3, 6 0 ¹
4 2 3 2.612 2.872 2.735 2.834 2.773 2.819 « ¬ ®±° ª³²µ´¿
1 1 1 1 1 1 1 1 1 deg
0 0 0 0 0 0 0 0 0 ¸
0 0 0 0 0 0 0 0 0 ¹

4.0 2.0 2.0 1.929 1.441 1.714 1.187 1.540 1.050 º»«¼®¾½ ² ½¿
3 9 3 6 3 6 3 6 3 deg
1 1 1 1 1 1 1 1 1 ¸
1 0, 1, 2 2 2, 3 3 3, 4 4 4, 5 5 ¹

7.5 3.5 6 4.973 5.798 5.338 5.732 5.477 ÀÂÁÄÃÆÅÈÇÊÉËÉ «¬¯®±° ª³²µ´Ì· 1 4 1 4 1 4 1 4 1 deg
0 1/2 0 1/2 0 1/2 0 1/2 0 ¸
1 1, 2 0 1, 4 3 2, 5 0 2, 7 5 ¹

4.0 3.0 2.0 2.629 1.411 2.171 1.117 1.838 ÅÍÁ¥ÎÐÏÆÑ ÉËÉ º»«¼®¾½ ² ½Ì· 3 16 3 8 3 8 3 8 3 deg
1 3/2 1 3/2 1 3/2 1 3/2 1 ¸
0 0, 1, 2 2 2, 3 0 1, 6 4 3, 6 0 ¹

12 6 10 8.456 9.722 9.045 9.630 ÎÍÁÄÒÆÓÆÏÐÉËÉ ÎÍÁÄÀÆÎÆÅÐÉËÉ «¬¯®±° ª³²µ´Ò 1 1 1 1 1 1 1 1 1 deg
0 0 0 0 0 0 0 0 0 ¸
0 0 0 0 0 0 0 0 0 ¹

4.0 2.0 2.0 1.922 1.394 1.652 1.091
¿ ÁÔÇÊÏ ¿ ÉËÉ ÅÍÁ¥ÎÐÅÆÓ ÉËÉ º»«¼®¾½ ² ½Ò 3 9 3 6 3 6 3 6 3 deg

1 1 1 1 1 1 1 1 1 ¸
1 0, 1, 2 2 2, 3 3 3, 4 4 4, 5 5 ¹

17.5 8.5 15 12.434 14.645 13.451
¿ ÇÕÁÄÀÆÒÆÑ É ¿ Ï±Á¥ÑÈÇÊÑ ÉËÉ ¿ ÇÖÁÔÇÂÃÆÀ ÉËÉ «¬¯®±° ª³²µ´×· 1 4 1 4 1 4 1 4 1 deg

0 1/2 0 1/2 0 1/2 0 1/2 0 ¸
1 1, 2 0 1,4 3 2, 5 0 2, 7 5 ¹

Table1: Propertiesof groundandfirst excitedstateof AF Heisenberg ringsfor various ª and© : groundstateenergy «¬ , gap ºØ« , degeneracy ÙÊÚ¯Û , total spin ¸ andshift quantumnumber¹ .Ü
– O. Waldmann,privatecommunication.

ÜÝÜ
– projectionmethod.
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