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ãwË.�9ü
a+üê¶1h8¸þý
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Photosphere

Molecular gas layer

Dust Shell
(not to scale)

OH maser

H2O maser

SiO maser
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Ù g�¶�Å£�>f!h g�Ë.� �k��Ü<·uô8g�f1g�µ#æ Ä µ¦¶1h�g9�WÅ£¶1h�æ£Ë! � Ä �#"|¶�Å��©Õ�fBÛ g�f�µ#h�g���Å£·|��¸8µ¦¶�g��¬·|¶1�£�
��Ó1f!Õ�Ó1��¸¬��g�¶�Å£�wÛmË�µ¦æ£ËÃ¶�Å��^��Ë.��¸8¸8µ#h.Ì²·²È8æ�ËVf1óKg�Ë.��µ�Åw·|¶1�£�wg�f|g�Ë.�Íö Ù �Ta �2�w��È8æ�ËFÆ8g�Ë.��Ü
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��g�Å£È8æ�g�È8Å���f1ómg�Ë.�Ãæ�µ�Å£æ�È�·|��g���Õ¦Õ¦¶�Å²��h�Ó1��Õ�f1ôe���u¶�Å�f!È8h8¸þg�Ë.�����V��g�¶�Å£�u¶1h8¸þg�Ë.�V·|¶1���uÕ¦f!���
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·uf!Õ���æ�È8Õ#¶�Å½·>¶1����Å£�'&8µ¦h9ô�¶�Å�g�µ#æ�È8Õ¦¶�Å Ù µ�ù ·|¶1����Å£�»h8��¶�Å)(�ý Ä Ò+*Íf<æ�æ�È.Åwµ¦h¤g�Ë.�Í·uf!Õ���æ�È�Õ¦¶�Å
Õ¦¶�Ü1��ÅÍæ�Õ�f!���^g�f¤g�Ë.�²ô�Ë.f1g�f!��ô�Ë8��Å��1ak�¬f!��g � Ä � ��g�¶�Å��2¶�Å£�^ô�È�Õ¦��¶�g�µ�f!h8¶1Õ#Õ�Ü9È8h���g�¶�ä�Õ��^ä�È.g
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��Ë.fRÛmhoµ¦h^ÊKµ�Ì!È8Å�� � a�ãwË�µ¦�]ô;¶�ôY��Å�µ¦�K¶2ô8Å���Õ#µ¦·|µ¦h8¶�Å£ÜkÅ���ôef1Å�g�f!h²g�Ë.�½Ç2Ô5���6f1ä�����Å£Ó(¶�g�µ�f!h��
f1ó¯g�Ë.� Ù µ�ù ·|¶1����Å£�Wf1ä�����Å�Ó1��¸�µ¦h¤�êµ�Å£¶1�W¶1�½ô�¶�Å�gWf1ó]¶²æ�f�f1Å�¸8µ¦h8¶�g���¸¤Å£¶1¸8µ¦f�.�ö÷Ú ô8Å�f1Ì1Å�¶1·Ãa
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ãwË.�Íö�Ú µ¦h�g���Å�ó���Å�f!·u��g�Å£µ#æ�Å�����È8Õ�g��»¶�Å£�¥Å���ôef1Å�g���¸Ãµ¦h3 ��¬��h8h.������f!hV��gm¶1Õ�a ü�010!ü2"�a
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a # ü�02, #'& ¶1h8¸
(�ý
a � ü1ü�0!ü & Ä Ò *1Æ�(*)Íü
Æ
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��g�¶�Å£�^f1ä�����Å�Ó1��¸ µ¦hTf!h.�>f1Åu·uf1Å£�>f1ówg�Ë.�����9�������£µ�f!h8�^Û���Å��¤Ú �kh�¸.Å�f!·|¶1¸8¶��1ÆKf!·|µ#æ�Å�f!h
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f!·u��g���Å£�mf!hVg�Ë.�²d»Ê �×ö�ù�ã �b¶�Å�Å�¶�Ü�f!hê�¬g�a�Òkf1ô�-<µ¦h8��Æ �kÅ£µ *�f!h8¶<Æ � Ù �^a8ãwË.�Íf1ä;����Å�Ó�¶�.
g�µ�f!h8�w¶�Å£�¥¸.����æ�Å£µ�äe��¸Ãµ¦hÃ¸8��g�¶1µ¦ÕFµ¦h3 ��¬��h8h.������f!h¬��gm¶1Õ�a ü�010!ü2"�a
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Ù µ�ù_·|¶1����Å£�²¶�ô8ôe��¶�Å²µ#hTµ¦h8æ�f!·|ô�Õ���g��>Å�µ¦h.Ì!�®¶�Å£f!È8h8¸¡g�Ë8�9ô�Ë8f1g�f!��ô�Ë.��Å��9f1ó»g�Ë.����g�¶�Åu¶1�
µ¦Õ¦Õ¦È���g�Å£¶�g���¸Íµ¦hÍÊKµ�Ì!È.Å£� � a�Ê8f1Å5��¶1æ�Ë^��g�¶�Å�¶1h8¸Í��¶1æ�Ë^��ôef<æ£ËFÆ(¶mæ�µ�Å�æ�È8Õ¦¶�ÅFÅ£µ¦h8Ìw¸8µ¦¶1·u��g���Å�¶1h8¸
Ûmµ¦¸.g�ËêÛ½¶1�Í����g�µ¦·|¶�g���¸ $�f!µ¦h�g�Õ�ÜVó�Å�f!·úg�Ë.�og�Û�fVg�Å�¶1h8��µ�g�µ�f!h��k��È8ä $���æ�g�g�fÃg�Ë.�|æ�f!h���g�Å£¶1µ¦h�g
g�Ë8¶�g¥g�Ë.�ug�Û�fêg�Å£¶1h8��µ¦g�µ�f!hÁË8¶�Ó1�¤¶Ãæ�f!·|·uf!h¡æ���h�g���Å�a9ãmË.�u·u��¶1h¡¶1h8¸¡Ú2� Ù Ó(¶�Å£µ#¶�g�µ�f!h
f1ó¯g�Ë.�Í·u��¶1h�µ¦�½��Ë.fRÛmh¤µ¦h�ã5¶�ä�Õ¦� � ó�f1Å½g�Ë.f!������g�¶�Å£�½f1ä�����Å�Ó1��¸�µ¦h¤¶1Õ¦Õ;ó�f!È8ÅW��ôef<æ£Ë8��aKãmË.�
g�Ü
ô�µ¦æ�¶1Õ�ôY��Å�µ�f
¸¥f1ó<¶2�¬µ¦Å£¶wµ¦�5¶�ô8ô8Å�f �<µ¦·>¶�g���Õ�ÜÍ¶wÜ1��¶�ÅK��fmg�Ë.��f1ä�����Å�Ó�¶�g�µ�f!h8�]Å���ôef1Å�g���¸®Ë8��Å��
æ�fBÓ1��Å���¸¬·uf!��g½f1ó]¶²ô�È8Õ¦�£¶�g�µ�f!h9æ�Ü<æ�Õ��1a �¬f!��g»f1ó¯g�Ë.�Í��g�¶�Å��WË�¶1¸9Ó�¶�Å£µ¦¶�g�µ¦f!h8�Wf!h9g�Ë8�kf1Å£¸8��Å
f1ó ,�. � 0?>¤ÆFæ�f!h8��µ#��g���h�g2Ûmµ�g�Ë¬g�Ë.�o·uf
¸8��Õ¦�wf1ó  �Ò2È8·uô;Ë.Å���Ü<�w��g�¶1Õ�a�Æeü�010!ü2"�a¥ÒkfBÛW��Ó1��Å�Æ �
ù2Å£µ�f!h�µ¦�½��Ë.fBÛW��¸¬¶1Õ#·uf!��gwh.fuÓ�¶�Å£µ¦¶�g�µ�f!h¬µ¦h�g�Ë.�¥��µ *��®f1ó5g�Ë.� Ù µ�ù×·|¶1����ÅmÅ£µ¦h.Ì.a

ã�¶�ä�Õ�� � a Ù µ�ù×Úmµ#h.Ìuc2µ#¶1·u��g���ÅmÇ'¶�Å£µ#¶�g�µ�f!h8�
Ù g�¶�Å �¬��¶1h�@ Úk� Ù @ ôe��Å£æ���h�gA@ �¬��¶1h�B Úk� Ù B ôe��Å£æ���h�gCB

 �·>¶1� "  �·>¶1� "  8> "  �·|¶1� "  8> "
f!·|µ¦æ�Å�f!h©dW��g�µ & 0<a+ý & a 0 � 0 ÿ # a+ý ,
a 0 &
�õù�Å£µ�f!h8µ¦� ü�%
a+ý � a 0 ý ü & a , 0<a+ü 0<a &
Ú Ô]��f!h8µ¦� , & a ( (.a+ý # ,�(.a , ,
a+ý � 0
Ù dWf1Å�f!h�¶��¥��f1Å�¶1Õ¦µ¦� ü�0<a+ÿ � aD% % �$# aD% 0<a , ý
�bÒk��Å£æ�È8Õ#µ¦� ü1,
a+ý � a+ÿ % ü1ü
a+ÿ � a & #

@ (<) � Æ�´E) � .�0ug�Å£¶1h8�£µ�g�µ�f!h�f1ó Ù µ�ùb¶�g#(�ý
a � Ä Ò+*1a
B (<)Íü
Æ�´E) � .�0ug�Å£¶1h8�£µ�g�µ�f!h�f1ó Ù µ�ùb¶�g#(�ü
a # Ä Ò+*1a

. ò � ò F �G;=H�ð8ï���í ��� � �<6�7 �I�J/×ð8í� �ï20 � �4:�ð � � �K0 � ��ð<;L �î� 
ï(í
ãwË.�m¸�µ¦��g�¶1h8æ�����g�f²·uf!��g½�¬µ�Å�¶1� ¶�Å��wôef
f1Å£Õ�ÜM-
h8fBÛmh|��f®g�Ë.�wäe����g�æ�f!·uô�¶�Å£µ¦��f!h|f1óF��µ *�����µ¦�
ä�Üu¸8µ#¶1·u��g���Å�Å�¶�g�µ�f!��a�Úm¶�g�µ�f!��f1ó¯ü
a+ü®¶1h�¸9ý
a+ÿ�N¯·I¸8µ¦¶1·u��g���Å��'g�f²g�Ë8¶�g f1óeg�Ë.� Ù µ�ù ·|¶1����Å
Å£µ¦h.ÌÁµ¦�o��Ë.fRÛmhâµ¦h ÊKµ�Ì!È.Å��Vü
a ãwË.��Å£¶�g�µ�fÁf1ó�ü
a+üON¯· g�f Ù µ�ù ¸8µ¦¶1·u��g���Å|µ#�oÅ���Õ¦¶�g�µ�Ó1��Õ�Ü
æ�f!h8��g�¶1h�guä�È.g²g�Ë.�Vý
a+ÿPN¯· g�f Ù µ�ù ¸8µ¦¶1·u��g���Åuµ¦�oh.f1g�aT�Wf1g�Ë g�Ë.��ö�Ú_·u��¶1��È8Å���·u��h�g��
¶�Å��>����h���µ�g�µ�Ó1�og�f¬·uf!Õ¦��æ�È8Õ¦¶�Å®Õ¦µ#h.�^��·>µ¦����µ�f!h¯Æ]ý
a+ÿ¬ý
a+ÿQN¯· ·|f1Å��|g�Ë8¶1hTü
a+ü�N¯·Ãa �°ù�Å£µ
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