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Resonance line restrictions:
  [pQ_x + qQ_y + rQ_s = n]
  |p| + |q| + |r| <=  5
  |r| <=  4
  |p| <=  4
  |q| <=  4

  Q_s =      34.7
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�"cxe�{de��µ Ì »jÍ m `ft j ü9nui�aGcxe/o�r m iGidnpo m r[{ m tvn ~ i�h)��aGcxe�e�rse�o�ad{Gh)`3����`ft�aGcxe/o�h){G{de�ij�Ch)`ftxns`xwkCe m g��×k�e m g a ~ `xe�idcxns� a�npi J � > µ � �>ë4�¨� > Ç ½ìé)ë�¿

�]cxe�¢�e�rut�k�e�o�h>g�e�i�np`fo�{Ge m ijnp`xw>rs�¡`xh)`xrpnp`xe m {��¤h){£Í � ÿ æ �C�]cxe1kCe m g��6kCe m g np`�ade�{d�m o�adnph)`Vnui�aGcxe¯g h�i<a�nsg �Ch){da m `�aDidh ~ {Go�e�h[�Î`xh>`xrsnp`xe m {Gn�a<��ns`�adcxe£g m o@cxnp`xe)�>h){ m aDrpe m i<a/nsaidcxh ~ rut%k�e>����{Ge�i ~ g m kfrs�Vnsa¯nui�adcxe�`xh>`xrpns`xe m {Gn�aGnse�i�adc m a��"nsrpr rpnsg nsa�adcfe�r ~ g np`xh>idnsa<����e�{~ `xnsa!o ~ {d{Ge�`�a�� Î m o@cxnp`xe%`xh)`xrpnp`xe m {dnsadnpe�i���adc m aVnpi���ije�Ê'a ~ �Ch)rpe�ns`�t ~ o�e�tÖ`fh)`xrpns`fe m {Gnsadnpe�io m `�k�e�o�h>`>aG{dh>rsrpe�t%k'��o m {Ge�� ~ r²tve�ijnpw)` �C�]cxe1kCe m g��6kCe m g np`ft ~ o�e�t�`fh)`xrpns`fe m {Gnsadnpe�i m {dekCe��)h>`ftlh ~ {�o�h>`>aG{dh>rê� ³ e�a ~ i�o�h)`fidnutve�{�idh)g e1h)��adcxeVtv�'` m g npo m r�nsg �xrpnuo m aGnsh>`fi�h[��aGcxekCe m g��×k�e m g ns`�ade�{ m o�aGnsh>` �
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_+`�adcxe e��>e�`�a�h[��o�h)`�ade�{d{Gh[a m aGns`xw!k�e m gVi�ns`|o�h>rsrpnpidnph)`���e�`xe�e�t�adh��"{Gn�aGe m `�e�� ~ m adnph)`h)�²g h[aGnsh>`¡�¤h>{"e m o@c �x�]cxe�{de�i ~ r�aGns`xwVo�h ~ �xrpe�t%e�� ~ m adnph)`�i m {dea�

Ã>Ä � Á
Ã � Ä ç � Ä Á � Á µ � Ä Á � ���ï è Ä ½ Ì Á í Ì Ä ¿ ½ìé � ¿
Ã>Ä � ÄÃ � Ä ç � ÄÄ � Ä µ � ÄÄ � ���ï è Á ½ Ì Ä í Ì Á ¿�Ç ½ìéa>¿� Á m `�t � Ä m {de�cfh){Gns��h)`�a m r)o�h'h){@tvnp` m aGe�iC�¤h>{ adcfe/g h[aGnsh>`�h[�vk�e m gVi�¾ m `ft � {Ge�id��e�o�aGns�>e�rp�)�è Á nui�adcfeV�¤h){@o�eVh>`ÏkCe m g � t ~ eVadh�kCe m g
¾ m `ftqè

Ä
adcxe��¤h){@o�eVh)`|kCe m g
¾�t ~ eVadhkCe m g � �'�]cxe£kCe m gÈk�e m g�o�h ~ �xrpnp`xw��'npe�rutxiD`xh){Gg m rCg�hvtve�i]� m `ft � �"nsadc¡a ~ `xe�i ���m `ft �

õ
i ~ o@c|adc m a ��� í �

õ � J � »3�"nsadc�J � w)np�)e�`|ns`·½êé[ë'¿�� _+`|aGcxe!rpnsg nsa1h[� m� ~ {de�rs��rpns`xe m {�kCe m g��×k�e m g G'npo7G��Cadcfe�o�h ~ �xrpe�t�e�� ~ m adnph)`fi�o m `�kCe�idh)rp�)e�t�k'�%g m G�np`xwaGcxe�i ~ kfijadnsa ~ adnph)` � Á µ � � ç � õ m `ft � Ä µ � � í �
õ
�Î�]cxe�`�adcxe1a ~ `xe�h[�Dg�hvtve>��´1�aGcxe ÿlg�hvtve�nui/aGcxe�i m g�e m i/adcxe ~ `x�Ce�{da ~ {dkCe�t�a ~ `xe � � m `�t�g hvtve ú ��adcxe �lg hvtve£nuiidcxns� ade�t�i ~ o@c�aGc m a �

õ
í � � µ � J � �v�¤h){ J � txe�¢f`xe�t m kChL�)e>�x�]c m a¯nui��xadcfe�`xh){Gg m rg hvtve�ij�frsnsajaGns`xwVnui�À ~ ija"a<�"nuo�e�adcfe�rsnp`xe m {]k�e m g��6kCe m g�a ~ `xe�idcxn�� a���]cxe"kCe m g��×kCe m g o�h ~ �xrsnp`xw�o m ` m ruijh�k�e"e�� m r ~ m aGe�t�ns` m g m aG{dnsÊ��¤h){Gg m rpnpidg��L_+`1aGcxem kfije�`fo�e�h[�DadcxeVkCe m g��6kCe m g o�h ~ �xrpns`xw��CadcxeV�xc m ide�id� m o�eVo�h'h){@tvnp` m aGe�i Ì m `ft Ì � m {deg m �f��e�t�adcx{Gh ~ w)c m idnp`xw)rpe�a ~ {d`lk'� m!� ¹ � g m ad{GnsÊªº���ijh�adc m a Å � � Á µ º Å � m `ftÅ µ ½ Ì » Ì �u¿��f_×��adcfe�e�npw)e�`�� m r ~ e�i�� ��h[��º c m �)e ~ `xnsa¯g m w>`xnsa ~ tve>�xaGcxe�`�aGcxe�g h[aGnsh>`%nuiija m kxrse>�x�]cxe�e�npw)e�`'� m r ~ e�i�c m �)e�aGcxe��¤h){Gg��!µ = �·> � m `�t!aGcxe�a ~ `xe � µ Ð W � ���_+` h){@tve�{�adh m txtadcxe�rpns`fe m {�kCe m g��×k�e m g o�h ~ �xrpnp`xw���e%`xe�e�tqadh|w>e�`xe�{ m rsnp��eVaGcxe�xc m ide1ij� m o�e��>e�o�adh){�adh m o�o�h>g h't m ade�aGcxe�o�h'h){@tvns` m ade�i"h[��kCh[aGc�k�e m gVi��DX'h���e1tve�¢f`xeÞ µ ½ Ì Á » Ì � Á » Ì Ä » Ì �Ä ¿��²�"cxe�{Ge�i ~ kfiGo�{Gns�va@i ¾ m `ft � np`ftvnuo m adeVkCe m g i�¾ m `ft � {Ge�id��e�o��aGns�>e�rp�)�3�]cxe�`q�x{Gh)�Ch)w m adnph)`�adcx{Gh ~ w)c m � ~ rpr�a ~ {d`qnui�tve�ido�{dnpk�e�t|k'�ladcfe�ë�¹�ë�g m aG{dnsÊ� µ ¸ º ûû º ¹ �x�]cxe�kCe m g��×k�e m g G'nuo7G�nui"w)np�)e�`¡k'�VaGcxe

ú µ
¸ �   �±¹ µ É!Ê ¾ û û û¾�W¢� ¾ í ¾)W¢� ûû û ¾ ûí ¾)W¢� û ¾�W¢� ¾ Ì�"Í Ç ½ìé&�[¿

�]cxe�` m o�o�h){@tvns`fw�adh ú �Îadcxe�G'nuo7Gl{de�o�e�ns�>e�tlk'��kCe m g ¾�npi�J Ì � Á µ ½ Ì Á í Ì Ä ¿UW4�9�Îe�a@o[�m `ft �lnpi"adcxe��¤hvo m rÎrse�`xw[aGc�w)np�)e�` m kChL�)e>�v�]cxe�� ~ rprÎa ~ {G`�g m ad{GnsÊ
èbµ ú �·µ ¸ �Sº  õº õº �Sº ¹ ½ìéa�>¿

m `ft�aGcxe�e�npw)e�`'� m r ~ e�i]h[��è �'npe�rut�aGcxe�`xh>{dg m rÎg hvtve�a ~ `xe�i��x_+`%� m {dadnuo ~ r m {
o�h�i Ð � í o�h�i Ð

õ
µ ý ½êo�h>i Ð Á í o�h>i Ð Ä ¿ Ä ç$#  õº ç ½% õº�¿'&(# ÿ Àï Ç ½ìéa8>¿

�]cxeDade�o@cx`xnu� ~ eDnui9{de m tvnprp��w>e�`xe�{ m rsnp��e�t�adh�np`fo�r ~ tveDadcxe]e��Ce�o�aGi9h)�fg ~ rsadnp�xrpe]k�e m g��6kCe m gnp`�ade�{ m o�adnph)`fi£np` m ijnp`xw)rpe�a ~ {G` �*)¯�Do�h ~ {Gide�aGcxe k�e m g��×k�e m g G'npo7G�nui�rsnp`xe m {£h>`xrp��hL�)e�{m { m adcfe�{]rsnpg n�aGe�t�{ m `xw>e)�(Zxh>{"� m {dadnuo�rpe�i]�"nsadc m g��frsnsa ~ txe�i]aGc m a¯i m g �xrpe�adcxe�`xh>`xrpns`xe m {
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¢fe�rptxi1h[�]adcfe!h)�f��h�ijnp`xw�k ~ `�o@c � aGcxeõG'nuo7Gl� m rprui�{ m �xnutvrp���"nsadctvnuid�xr m o�e�g�e�`�a m `ftÏaGcxeg e m i ~ {Ge�t`xh){Gg m r/g hvtve�ij�frsnsajaGns`xw�npi idh)g e��"c m a1rpe�iGi�aGc m `Öadc m a��x{Ge�txnpo�ade�tÖk'��aGcxe� ~ {Ge�rp� rsnp`xe m {/g hvtve�rê� ý X(Îq¾�ÿ ý w ��Ë ¾�ÿÎ���x� m {de�`�adrp��aGcxe¯{Ge�w>nsh>`Vh[�ÎaGcxe�a ~ `xe¯�fr m `xe£o�rse m {h[��{Ge�idh)` m `fo�e�i]g ~ ija¯e�Ê'� m `ft��"nsadc�aGcxe1kCe m g��×kCe m g ns`�aGe�{ m o�aGnsh>`%adh m o�o�h>g h't m ade�aGcxeid�xrsnsajaGns`fwVh[�9adcxe�`xh>{dg m rCg hvtve�i��n·�¬«,+¨%(*,r!')%(*,"��2�I�.-Q*0/$#upsr!�$#1+*/!"%-à*�t¶%(')%.°±#§*,#§'
_+`%adcxe�rpnpg�nsa��"cxe�{deSÿ æ32 ÿ å adcxe�kCe m g��6kCe m gÈa ~ `fe�ijcxns� a¯� m { m g e�ade�{

4 ýÏÅ_J � µ � �
� � �65 � j ü= � û7ü�ý ÿ å ÿ æ m `ft

ú
µ � ��Ñ 5 � 4�ý�¢� � = j ü Ç ½¤ë�û>¿

5 � nui�adcfe�k ~ `fo@c}o ~ {G{Ge�`�a�� = aGcxelo@c m {Gw)e¡h[�£adcxe�e�rse�o�ad{Gh)`3� m `ft��De�c m �>e¡g m txe ~ ideh[�!½êé � �×é)ë�¿��D�]cxe�ijad{Ge�`xw)adcyh)��adcxe�k�e m g��6kCe m g ns`�ade�{ m o�aGnsh>`yns`fo�{de m ide�iV�"nsadc·k ~ `fo@co ~ {d{Ge�`�a�� m i�adcfe�o@c m {Gw)e%�Ce�{ ~ `fn�a m {de m h[��adcxelk ~ `fo@c � þ e�idh)` m `>aV{Ge�id��h>`fide�h[��h)`xekCe m g adh aGcxe�h[aGcxe�{�e��)e�`>a ~ m rprp��rse m txi�aGh m `%ns`�o�{Ge m ide�ns`%aGcxe m {Ge m h[�9adcfe�k ~ `fo@c%adc m a�x{Ge�o�r ~ txe�i�� ~ {dadcxe�{"w){GhL�]adc�h)�3aGcxe�k ~ `fo@c�o@c m {dw>e£tve�`fijnsa<�)�x�]cfe£a ~ `xe�idcxns� a�� m { m g e�aGe�{nui¯i m a ~ { m ade�t � � e��>h)`ft�i m a ~ { m adnph)`�r ~ g�np`xh�ijnsa<�¡np`fo�{de m ide�i"rpns`fe m {Grp�!�"nsadc�o ~ {d{Ge�`�a��f�]cxeg m Êvnpg ~ gÐr ~ g np`xh>idnsa<�l��e�{ ~ `xnsa1o ~ {d{Ge�`�a�h)kva m np`fi m kChL�)e i m a ~ { m adnph)` m `ftÏijh%aGc m a�nuio�rpe m {drp��aGcxe�{Ge�w>nsg e]ns`V�"cfnpo@c�adh1h)�Ce�{ m ade>� ý 7 X�¾�ÿ�_×a�nui�e��'nptve�`�adrp��tve�ijnp{ m kxrpe]adh�{Ge�g m np` ns`i m a ~ { m adnph)`�adcx{Gh ~ w)cxh ~ a�adcxe�o�h ~ {Gide"h[� m ¢frpr6�§½ m a m o�h>rsrpe�o�ade�t m a�adcfe wDh){G`xe�rprYx/rse�o�ad{Gh)`X�aGh){ m w)e þ ns`xw!h)�Ce�{ m adnph)`��¤h>{¯cxnpw)c�e�`xe�{Gw)�¡�xc'�vijnuo�i�� m `ft�ijcfhL�"`�ns` Z9npw ~ {Ge�i�ë m `ft � �np`ftvnuo m aGe�kCh[adcli m a ~ { m adnph)`%h[��aGcxe�a ~ `xe1idcxn�� a£� m { m g e�aGe�{ m `ft%adcxe1rsnp`xe m {¯tve���e�`ftve�`�o�eh[��r ~ g ns`xh�ijnsa<��h>`�o ~ {G{de�`>a��n·�ÔÓÕ¯"��!"�° r$°98
_×a�ijcfh ~ rutkCe m �x� m {de�`>a��¤{dh>g adcxe¡�¤h){Ge�w>h)np`xw�txnpiGo ~ iGidnsh>` �3aGc m a np`�h>{Gtve�{1aGh m o@cxnpe��)eg m Êvnpg ~ g r ~ g ns`fh>idn�a<��nsa�nui�ije�`fidnskxrpe�aGh¡g np`xnpg�np��e � �)�Cadc m a�nui ��m a£aGcxe�np`�ade�{ m o�adnph)`�Ch)np`>a��4adh�g m Êvnsg np��eDadcxe]kCe m g o ~ {G{Ge�`�a�� m `ft1adh�g m Êvnpg�np��eDadcfe�� m r ~ e�h[�fadcxe"i m a ~ { m ade�ta ~ `xe�ijcfn�� a¯� m { m g e�aGe�{�� Ë e�o�h>`fidnptve�{�adcxe�aGcx{de�e�� m {Gn m kxrse�i�ns`%a ~ {d` �
�]cxe�{de m {Ge/a<��h¯{Ge m ijh>`fi �"c'��nsa9nui m ajaG{ m o�aGns�>e�adh�g m G>e � � m i9idg m rpr m i²��h�ididnskfrse>� Ë eide�e��¤{Gh)g adcxe�e�� ~ m aGnsh>`fi]h[��g h[aGnsh>`¡aGc m a¯adcxe�e��Ce�o�a@i"h[��adcfe�k�e m g��×k�e m g np`�ade�{ m o�adnph)`iGo m rpe��"n�aGc �|m a�adcfe�o�h)rprpnpidnsh>`!�Ch)np`�a��x��ruidh1aGcxe�k�e m g idns��e�ido m rpe�iDns`'�)e�{Gide�rp� �"nscu` � � �)£`xe£h[�Îadcfe¯rpnsg nsa m aGnsh>`fi/adh � �]�¤{Gh)g kCe�rphL�ynpiD{Ge�r m ade�t�adh�adcxe¯¢f`xnsade�k ~ `fo@c!rse�`xw[aGc �l�e m {²adcxe�g ns`fnsg ~ g � ½ É ¿/µ �

ø
ç 
 ï¾ : �v½êije�e/e�� ~ m adnph)`!½êéx¾4¿j¿����"cxe�{de � ø ��nui²adcxe�g ns`xnpg ~ gm `�t É aGcxe1tvnui<a m `fo�e��¤{Gh)g adcxe�g np`xnpg ~ g��C_×�9aGcxe1k ~ `fo@c�rpe�`xw)adcuÿ k f �

ø
�xaGcxe�`�aGcxe�{Ge�"nprsrÎkCe m idnsw>`xns¢�o m `>a]np`fo�{Ge m ije£ns`¡adcxe�e��Ce�o�adnp�)e � h[�3aGcxe�ns`�aGe�{ m o�aGnsh>` m i]o�h)g � m {Ge�tVadhadcfe�g np`xnpg ~ g � m r ~ e)�'_+`¡�f{ m o�adnuo�e � ��o m `!kCe�`xh ijg m rprpe�{�adc m `!aGcxe�adcxe�rpe�`xw)adc¡h[�3aGcxek ~ `�o@c �

_×a¯nui m rpidh m �f� m {Ge�`�a"�¤{Gh)g adcxe�� ~ m tv{ m aGnpo�w>{dhL�]aGc%`fe m {�adcxe�_;�}adc m a£ns� � ��nui��>e�{G�idg m rsr>adc m a²e�n�aGcxe�{ � nui �>e�{G�£r m {Gw)e�np`�aGcxe�¢f` m r>�¤h'o ~ i3� ~ m tv{ ~ ��h>rse�i���h){3adcxe�� ~ m tv{ ~ �Ch)rpe�im {Ge]�)e�{d�1ijad{Gh)`fw m `ft��)e�{d��`fe m {�aGh�adcxe¯ns`�ade�{ m o�aGnsh>`��Ch)np`�a�� � h)adc ido�e�` m {dnph>i�o�h)`�ad{Gnsk ~ ade
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aGh�adcfe�o@cx{Gh)g m adnuo�nsa<��h)�Îadcxe�g m o@cxnp`xe m `ftVaGcxe£txe�g m `ft��¤h){]i<aG{dh>`xw)e�{/ide�Ê'a ~ �Ch)rpe�g m w[�`xe�aGi��²�¯`ft m i�`fh[ade�t m kChL�)e>�3ije�Ê'a ~ �Ch)rpe ¢fe�rutxi�tv{dnp�)e m rsrDg m `x`xe�{�h[�"`xh>`xrpns`xe m {�{Ge�idh[�` m `fo�e�i��9��ruijh�� aGcxe!np`�ade�{ m o�adnph)`q{Ge�w>nsh>`�aGe�`ftfi�aGh�kCe¡o�r ~ adade�{Ge�t�"n�aGc� m {dadnuo�rpe!tve�ade�o��aGh){@i m `ft¡adcfe�{Ge�npi�`xh[a m rs� m �vi m tve�� ~ m ade�{Ge m r e�ija m ade��¤h){¯h)�vaGnsg m r3�xr m o�e�g�e�`�a�h[��i ~ o@c� ~ m tv{ ~ ��h>rse�i��
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