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�!23"�6:$#g�)jl�6� °)+ e �!4�236 µ%.
�û'�6il#)3-»"%$y)3 �,�6�'�f«6�'�-»�u6(,�'�)A&¡{¡hÐ4%�» %;°-»4%$�6�';l
�
,�)+-� %$y-
fØ$9-��§6-
f§-»"�'°,��»'�g�6(,[$Ô,R�!'R$ / ¸ �ÆÅ 2�o²Ã ��*�?Fo²¸ �#6�'�B 0 6:'�6r&��»'6h'�)36:; -»"�,r4#=(l
�! py6:2+236T6�,r�»2�. / vNww$��B[�!,r$�)3�§)32A�!'r*�?%��$96Z$�.

e ?�6�)3'I;�6�'�)dl»6:;�"� �)jf«-»'���hß;�)A$6m�;�)A�!�u6�,�6�'R$ / ¸ �ÆÅ 2ÇzUç¹èSé ê � �%. w$��2
vN�%. x
�Væ¡��. �kv8���»$No0Ã ��*�?IzÄç¹èSé ê � ��.�x
��2ÄvH��. y�Væ¡�%. �$�5���»$No
¸(�#6�'�z]ç¹èSé ê � �%. yE��2k��. �
��æ¡��. �
�x�u��$�B��»'�6�)3 Pg»-#-�;<�g»'�6�6��u6: �,0 )Ë,�?£-�"�'°-»4%$�6�';l
�
,�)3-» 8$�. e ?�6�)3'�6S��6:&(,�)dl»6K,�6��u*�6�'R�
,�"�'�6Z$<;�6Sh'�)dl»6Z; f«'�-��m�u6:��$9"%'�6Z;c�» kg»"�2A�!'â¸I-�$�$96:23�» %;c'���;�)+) / ¸ �+Å 2ð2
ykv��wVæ�vNµ=xF{�o�Ãà��*�?�2�y$�
µUv�æ�vN�$�I{�oH¸0�#6:'32��
�$�
µ�æ�viµµ�{�Bx�»'�6�!2A$9-u)3 [�
g»'�6�6:�u6� >, 0 )+,�?�-�"�'I'�6Z$9"%2Ë,R$�.
e ?�6�&(-��§*8�!'�)3$�-» £-
f�,�?�6�-»48$96:'�l
�
,�)+-� %$ 0 )Ë,�? n )+'R� $Ô,R�!'�u-#;�6�2A$ 0 )+,�?°'�6:$�*86Z&�,y,�- ,�?�6�6S��6:&(,�)dl»6�,�6:�§*�6�'R�
,�"�'�6_$�"kgg�6:$9,�$,�?%�!,[,�?�6ãf«-�"�'[-»48$96:'�l�6:; n n )3'���$[&��» h�»*�*�'�-HÉ#)3���
,�6�23=¿486
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R Aql: lin. Rosseland radii (phases close to obs.)
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D E P M O

R Aql: lin. stellar filter radii (phases close to obs.)
R Aql: lin. stellar filter radii (phases far from obs.)

Theory

¥/¦¨§ \3Ë>\ ö¯ÝZà7ô>Æ�ÚÔÓÞÑßÝZÌ[Ý�×ûà7á�Æ:ÑßÖ»ÚÔá�Ü°Ûhã<,
ÊxÚ9Æ:Ü�ÓÞÓ�Æ�Ì#Ü<ÒÔú�áRÝ:ÚÔá�ÒÔÓËÍRÆ:Ê�à7Ý!Ü»áRÊxÚ9Æ:Ü�ÓÞÓGT�3³ÊÞá�×+Ò�5²ÊÞÓÞÌ>á�Æ(Ú�Û¾ÝZÑßÑßáRÊËÆ�Ì#Ü°Ú9ÆZÜ»ÓÞÓTtuò Æ�Ì#Ü�3AÚÔÓÞæZú
Ò�5�ÊÞÓÞÌ>á�Æ(ÚÑ�ÒÔáRÊÞÊËÆ�Ú¹��È1ò#Æ:Ì>Ü�Ú9Æ:Ü�ÓÞÓ>t�Ï È òK×3Ý:Ú¥Æ:ÊÞÊ�ìZì�à7Ý!Ü»áRÊÕÈ1ô>ú#Æ�ÑßáyÍRÝ:à_ò�ÓËÌ>Æ�ÒÔÓÞÝZÌ�ÑØà���Å§á�Æ:ÑßÖ»ÚÔá�Ü§ÊÞÓÞÌ>á�Æ(ÚûÚ9ÆZÜ�ÓÞÓ%Ü�á�ÚÔÓËóZá�Ü�×+ÚÔÝZà�à7Ý!Ü»áRÊÞÑ��ûÓÞÒÔú ô>ú>Æ:ÑßáRÑûÍRÊÞÝZÑßáÒÔÝ�Ý:Ö�ÚØÝ:ò>Ñßá�ÚÔó:Æ�ÒÔÓÞÝ:Ì>Ñ²3«Ü�ÓËÆ�à7ÝZÌ#Ü»Ñ65�Æ�Ì#Ü7×³Æ�ÚØ×+ÚÔÝZàåÝ:Ö�ÚØÝ:ò>Ñßá�ÚÔó:Æ�ÒÔÓÞÝ:Ì>Ñ#3³Í�ÚÔÝ:ÑßÑßáRÑ65ØÆ�ÚÔá¥Ñßú>Ý��ûÌ"�$��ú>á¾ÒÔú>áRÝ�ÚÔá�ÒÔÓÞÍ�Æ:Ê%à7Ý!Ü�á�Ê>Ú9ÆZÜ»ÓËÓ%Æ(ÚÔá�ô>ÊÞÝ:ÒßÒÔáRÜ��ûÓÕÒÔúÑ�,
Ö#Æ�ÚÔá�Ñ)�=��Æ�ò>ÊÞá²ê_æ:ÓËóZáRÑ¾ÒÔú�á�ÊÞÓÞÌ>Î�ò�á�Ò��¯áRáRÌ§ÒÔú�áIÆ:ò�ÑßÍRÓÞÑßÑÔÆ7óZÆ�ÊËÖ�áRÑ²3³à7Ý!Ü�á�ÊÞÈ1ô�ú#Æ:ÑßáyÍRÝZà�ò>ÓÞÌ#Æ(ÒÔÓËÝ:Ì>Ñûàq5¯Æ�Ì#Ü ÒÔú�á�à7Ý!Ü�áRÊÞÑ¾Æ:Ì>Ü�ÒÔú�áRÓÕÚûô>ú#Æ�ÑßáRÑ)�
'�6�*�'�6:$�6� >,�6:;£4>=¶,�?�6ãf«"% %;��!�u6: �,R�!2��u-�;�6��u-�;�6�2A$¬Ü�o+� -�'
n o 0 ?�6�'�6:��$�,�?%6�-�l»6:'9,�-» �6u�u-�;�6�2A$��»'�6�� "%&R?r,�-#-n&�->-�2�. ¶ -»',�?�6�, 0 - n $Ô,R�!'R$�¸ �ÆÅ 2y�! %; ¸#·®�P6�'�ox*�?%��$96ih��! 8;r�§-�;�6:2�h;�6:*86: %;�6: �,�6S��6:&(,�)dl»6�,�6��u*�6�'R�
,�"�'�6Z$�&�-»"�2A;[4�6 ;�6:'�)dl»6Z; 0 ?�)A&R?�»'�6r23)3$9,�6Z;£)3 e �»4�236 µ%. e ?�6Z$96r6i��6Z&�,�)dl»6r,�6��u*�6�'R�
,�"%'�6Z$G�!'�60 )+,�?�)3 å,�?%6�6�'�'�-�'[4%�!'R$�-
f§,�?�6 e #%� l
�!23"�6:$�-�4�,��»)+ �6Z; 0 )Ë,�?,�?�6 �u6Z�»$�"�'�6Z;["� �)jf«-»'�� ;�)A$6m[;�)A�!�u6�,�6�'Z. �  #=[�u-»'�6 �»&:&("�'R�
,�6�u-�;�6�2y)3 �,�6�'�*�'�6(,��!,�)3-» �-f²-»"�'qf«-»"�' n h�,Ô=#*�6<$9,��»'�$ 0 -�"�23; '�6ih
Å "�)3'�6§�! K6SÉ#,�6: %$9)3-» n-
fû,�?�6 *8�!'R�!�u6(,�6�'_'��» kg»6 / e �»4�236���BP�» %;'�6S�% %)+ kg ,�?�6T*�?%�»$�6T$�*%��&()3 kg / e �!4%2+6°y>B[-f@�Hl�»)+2A�!4%2+6 n )3'R��u-�;�6�2�g�'�)A;�$:. �sÅ "%�» �,�)Ë,R�
,�)jl�6 $9,�"%;�=n-
f¹È ³¥')ph&:�! K-» �23=[486
g�)jl�6� W-» W,�?�6�48�»$�)3$7-f8³¹hÐ,Ô=#*86 n )3'R���§-�;�6:23$ 0 ?�)3&R?��»'�6u �-»,�Hl
�!)32A�!4�236�=�6(,Z.
¶ -�' ¸ �ÆÅ 2 � "%$�6Sf«"�2 �8���-� � ¸8³²� � *8�!'R�!2323�
É/ µ%.�x�yVæ�v�.jv�wx����$�Bh)A$ �Hl
�!)32A�!4�236 �! %;q)+, )A$�,�?%6�'�6Sf«-»'�6Á*8->$�h$�)+4%2+6[,�- &(-��u*%�!'�6[�u6:�»$�"�'�6:; 23)+ %6:�!'´¸I-�$�$96:23�» %; �! %;¶$Ô,�6�2323�»'

{¡h�4%�! 8;å'���;�)+) 0 )Ë,�?�,�?%6 ,�?%6�-»'�6(,�)3&:�!2 '���;�)+)§-
fu,�?�6âp²�=�àw$��» %;±�+�9�àw�¿�u-�;�6�2A$:. e ?�6T�u6:�»$�"�'�6:;å'R�»;�)3) 0 6:'�6 ;�6�'�)jl�6:;4#=±�%,9,�)3 kg�,�?�6�-�'�6�,�)A&��»2 / p²�=�àw�Uoq�+�9�àw��Br&�6� >,�6:'6hÐ,�-hÐ23)3��4)3 >,�6� 8$9)+,Ô=¬l
�!'�)3�!,�)3-» %$_,�-°,�?�6�l#)A$9)34�)32+)+,Ô=K;��!,��%.'�ß e �!4%2+6}�@,�?�6�u6:��$9"%'�6Z;�2+)3 �6Z�!'²¸I-�$�$�6�2A�! %;�'R�»;�)+)¨;�6:'�)dl»6Z;�f«'�-»�Á,�?%6 0 6�232Â��,6h,�)+ kg° �6Z�!'�hÐ����É�)3��"���f«"� %;%�!�u6� >,��»2��u-�;�6§�u-#;�6�2A$¡Ü�o'�¶�» %;
n �!'�6<23)A$Ô,�6:;¨. ¶ '�-��q,�?�6[�u6:��$9"%'�6Z; 23)+ �6Z�!'�¸I->$�$�6�2A�! %; '���;�)+)-f�¸ �+Å 2�,�?�6r*�"�2A$��!,�)3-» £�§-�;�6r&(-�"�2A;¶ �-»,°4�6�;�6(,�6�'��u)+ �6Z;4�6:&:�!"%$�6�-
f¯,�?�672A�!';g»6_*%�!'R�!232A��É�6�'�'�-»'Z.
e ?�6§&(-»�u*%�»'�)A$�-» [$9"Ugg»6Z$Ô,R$�,�?8�
,¡¸ �ÆÅ 2¯&:�! 0 6�232x4�6�'�6�*9h'�6:$�6� >,�6Z;n4#=n,�?�6�f«"� 8;��!�u6� >,R�!2û�u-�;�6}Ü -�'��h�§-�;�6:2�.`�²-»,�6o?�- 0 6il�6�'�o5,�?%�
,u-»4%$�6�';l
�
,�)+-� %$�)3 �u-»'�6}�82Ë,�6�'R$�,�?%�! %ëÔ"%$Ô,u-» %6&�-» >,�)3 #"�"�� �%2+,�6:'I�! %;<�u-»'�6�4%��$96:2+)3 �6Z$¥���=�4�6� �6:&�6:$�$��»'�=/f«-»'$���f«6:2+=u;�)A$Ô,�)+ kg�"�)A$9?�)3 kg�� 0 6�232jhÇ��,�,�)3 kg��u-�;�6�2"f«'�-»�Á�! ��»&:&()A;�6� 9h,R�!2#���
,�&R? / &SfÔ.
�²-f«�u�» � §6(,Ø�!2Ð.�
��$��B(. ¶ "�'9,�?�6�'��u-»'�6oZ)+ §-»'R;�6:',�-n;�)A$�&�-�l»6�'�,�?�6�,R�!)32¥$9,�'�"%&�,�"�'�6@*�'�6Z;�)A&�,�6Z;r4#=K$�-»�u6��u-�;�6�2A$io

f«"�,�"�'�67-»4%$�6�';l
�
,�)3-» 8$y$�?�-�"�23;°&(-�l�6�'��u-»'�6�4%�»$�6�23)+ %6:$:.

ó H�HL¿"[Â`IcYô óMõ'ö _�Pj_�G�¿9\�^;cjb[÷�a-ôk¿k¾
e ?�6Á4�-»23-»�u6(,�'�)A&�Q%"9É�6:$ �!'�6 ;�6�,�6:'��u)3 �6:; 4#= )3 �,�6ig�'��!,�)3 kg,�?�6¶$�*86Z&�,�'R�!2@6� �6:'�g�=c;�)A$Ô,�'�)34�"�,�)+-� %$ / �9Ê¹Ü_$�B(. e ?%6¿*�'�6Z$96: >,

ø�ùûú ~u| *%?�-!,�-»�u6(,�'�= 0 6�'�6n&(-��u*�2+6:�u6� >,�6Z; 4#= &(-#6il
�»2 î;��
,R�°-
f¾,�?�6 �Æ� È¡�"� / n �
,9,�6�)-���UvZB�.Â�ß %$�*�6:&�,�)+-� K-f ì î � ø*�?�-»,�-»�u6�,�'�=¿,��m»6� £-» �6r*�"%23$��
,�)+-� %�!27&(=�&�2+6r2A�
,�6:'� �6:�»'�23= �
,,�?�6�$��!�u6§*�?%��$96�$�?�- 0 $¡g»-#-�;n�
g�'�6:6��u6� >, 0 )Ë,�?n,�?�6 �Æ� È¡�"�;��
,R��. ¶ '�-��Y,�?%)3$G;%�
,��T,�?�6 � Q%"kÉ#6Z$[�
,G6:*8-�&R?��! %;h&(=�&�2+6-
f§,�?�6�*%'�6Z$96: �,G-�4%$�6�';l�!,�)3-» %$ 0 6�'�6r)+ >,�6:'�*�-»2A�
,�6:;¨. e �!4%2+6 �*�'�6:$�6� >,�$û,�?�6 î / �+� È �U��B�o � / )3 >,�6�'�*�-»2A�
,�6Z;%Bû�» %; ø�ùûú ~e|���
g» %)Ë,�"%;�6:$:.8�ß å,�?�6�2+-� kg
h 0 �Hl»6�236� Ug!,�?£'�6Ng»)3�u6K,�?�6 '�6:$�*86Z&�h,�)dl»6 ��¸ � �T�§6Z�»$�$9"%'�6:�§6: >,�$ 0 6:'�6<,��m»6: T)3 >,�-��»&:&(-»"% �,�oû�! %;)+ <,�?%6�&:�»$�6�-fL¸ �ÆÅ 25�»23$�-/�
h�y$��Þ¨� *�?�-»,�-»�u6�,�'�=�-
fLÊ¾*�&R?>,�6:)+ 6(,��!2Ð. / v�w�$��B¥,��m»6: G�
,��»2+�u-�$9,²,�?�6 $��!�u67*�?%��$96 �»$²-�"�'P;��!,��/ ç � �>üjv$vZB�.-�ß >,�6�'R$9,�6�232A�!'@6iÉ#,�)3 %&�,�)+-� £&(-�'�'�6:&(,�)3-» %$Noeý«þ²o��»'�6
g»)dl»6: W4#=��¿?�)+,�6�23-�&)mär ¶ 6Z�»$9, / ����>B��! %; 0 6�'�6�&(-� %$9)A;�6:'�6Z;4#=°��;�-»*�,�)+ Ug�,�?�6��§6�,�?�-�;[-f¹���Hl
�
g»6�r n �!,�?�)A$ / vNw=x�w�B 0 )+,�?ý þ � y>üjvvÿ / ì = î�B(.�²- 0 6il�6�'�oZ6iÉ#,�)3 %&�,�)+-� §)A$�g»6: �6�'R�!2323=�$9���!232/ $�6�6 e �!4�236 � B��» %;�����6:&�,R$y,�?�6�Q8"9É�6:$�-» %2+=<�§)32A;�2+=�.
e ?�6 ø�ùûú ~u| *�?�-»,�-»�u6�,�'�= &��! 4�6 0 6:2+2/��,�,�6:; 0 )+,�?� 4�2A�»&)mj4�-#;�=». ¶ -»'<,�?%6¬��,�,�)3 kgT*%'�-�&(6Z;�"�'�6�,�?�6ãt56Nl»6: >4�6�';g
h

n �!' Å "%�!'R;#,��u6(,�?�-�; / $�6�6%�¾'�6Z$�$u6�,@�!2Ð.ÆvNw$w$��B 0 �»$��»*�*�23)+6Z;¨.
�²- 0 6il�6�'�o�,�?�6:$�6�4�2A�»&)m�4�-�;�=}��,R$I�!'�6� �-!, 0 6�232x$9"%)Ë,�6:;@,�-�'�6�*9h'�6Z$96: >, ,�?�6[-»*�,�)3&:�!2I�! 8; �u)A;=hÐ)3 9f«'R�!'�6:;T;��
,R� / $96:6 ¶ )dg%. � .jvB�.
�ß ,�?�6K-�*�,�)A&��»2�'�6ig�)+�u6n,�?�6 �9Ê¹Üq&:�! 4�6W$�)dg» �)j�8&��» >,�23= ;�6Sh*�'�6:$�$96Z;7&(-»�u*%�»'�6Z;_,�-P�P4�2A�»&)mP4�-�;�=7;�"�6¾,�-��»4%$�-»'�*�,�)3-» �4%�» %;�$/ 6�. g8.�-
f e )G��z�$�6�6|��&R?�-�2j�|r e �
m�6:;��´vNw$�Ex»B�. ¶ -�'y6iÉ��!�u*�236o��!232-HÉ�=Eg�6� 9h�'�)3&R? n )+'R��$9,��»'�$¯-f8,�?�6�*�'�6Z$96: >,Ø$��!�u*�236I$9?%- 0 î£�u�g
h �)+,�"%;�6Z$ 0 6�232²4�6�23- 0 ,�?%�
,�-f7�r4%23��&)m 48-�;�=�. e -ã�% %;¿�äf1�!)3''�6:*�'�6:$�6� >,��!,�)3-» -f²,�?�6�-�*�,�)A&��»2eQ8"9É'o�,�?�6¬î � ø *�?%-!,�-��u6(,�'�=0 ��$ ��,�,�6:;�$�6�*8�!'R�
,�6:2+=K�!*�*�23=#)+ Ug�,�?�6¥tx6il�6� #486:'�gh n �!' Å "8�!'R;#,�u6(,�?%-#;5. ¶ )+,Æf«"� %&(,�)3-» %$P'�6Z$96:��4�23)3 kg�4�2A�»&)m<48-�;�)36:$P4�"�,_$�?�- 0 h)+ Ug�23�»'�g�6�'�$9*�6:&(,�'R�!2I)3 %;�)A&(6Z$�*�'�-�l»6:; ,�- g�)jl�6´g�->-�;j���
,R&R?�6:$,�-n,�?�6<-»4%$�6�';l
�
,�)3-» 8�!2û;��!,��n�» %;�$��§-#-»,�?r,�'R�! 8$9)+,�)3-» %$�,�-n,�?�6 �6:�»'6h�)3 9f«'��»'�6Z;�*�?%-!,�-��u6(,�'�=».
�� ¶,�?�6 -»,�?�6:'[?%�! %;Fo²2+-� kg 0 �!'R;�$<-
fPvN��Þ¨�E;�"%$9,G6��u)3$6h$9)3-» ����=}g�)jl�6���;�;�)+,�)3-» %�»2Ço8�!23486:)Ë,�$����!232Ço�Q8"9É�&�-» >,�'�)34�"�,�)3-» 8$�.

¶ -�'²)+ 8$Ô,R�! %&�6o�,�?�6���¸ � ��;��
,R�u-
fZ¸ �ÆÅ 2�;�-#6Z$I �-!,²f«-�2+23- 0 ,�?�6
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