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L1: Basics of Stellar Structure and Evolution
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Importance as Stellar Objects
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Importance as Progenitors
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Importance for Nucleosynthesis
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Stars Role in Universe
:�7$�$���%�$���
	��
��
����

 )�
 *%�

%+�

�����	��	��
	��
��,	��
	������"��$
��-���	��������"��$��"��
#���	��./'��
�
�



P
o
S
(
N
I
C
 
X
I
I
I
)
1
8
6

First Stellar Generations: Importance
:�7$�$���%�$���
	��
��
����

 )�
 *%�

%+�

��+"��
#�"��0�
���� 121345�6�789�5�
:�	#�
���������;11�/�
��<=��#	
��
����12���
>	#�121;�?@AAB



P
o
S
(
N
I
C
 
X
I
I
I
)
1
8
6

Observational Data
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Observational Data: HRD
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The Most Voluminous Stars
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The Most Voluminous Stars
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Stellar Evolution in 1 Slide
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Stellar Evolution Theory
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Radius and Mass

��1��������
�	(
	�������	������	���(+����	� ��

 �
������
�����	��
�
����������'��
�
'����

	���(�����
����	� ���"�������	������
�+#

9�������
	������������((�	���
�����(���	
���

������	�����
������
�
��"�"#*�
�EF#��	����

���E����G�E������������������	
�����
�����	
��

��*���E�"������#���"�#

(
����.���
��C�+��'����<4112B



P
o
S
(
N
I
C
 
X
I
I
I
)
1
8
6

Gravity and Equation of Motion
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Kelvin-Helmholz and Nuclear Timescales
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Conservation of Energy
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Convection
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3to1D link for convection
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Massive Stars: Evolution of the chemical composition

�

(�**���+��
��+!����+�
+�!*,�	��
�	*��	��
	��*��	�+�
��

����	����
�����"�	��
	���U��V#�

4��������"�FQ�O#���4�=��4��

���?���9'��Q)�=���7

4��	���"�FL�Q#���4��=���9'��Q)�

���?��7�=��K)�=���7�

9�� ���"�F���#���9�=��F7�'�����

7����"F+���#���F7��=��Q)'�����

)D�����"F+���#���Q)�=��K�	'����

�	�	
���"�F��#���K�	'�����=�LQ7	

3A ���������	
���	 ,�����:�	#�
�	
��<:,B



P
o
S
(
N
I
C
 
X
I
I
I
)
1
8
6

L1: Basics of Stellar Structure and Evolution
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Importance as Stellar Objects
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L2: Physical Ingredients
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Importance of Mass Loss
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Injection of Mechanical Energy
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Mass Loss: General Dependence on Stellar Mass
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Main Phases of Stellar Evolution
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Mass Loss: Types, Driving & Recipes
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What changes at low Z?
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RSG/YSG/WR – SN II, IIb, Ibc
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RSG/YSG/WR – SN II, IIb, Ib, Ic
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Rotation
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Rotational Effects on Surface
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Rotation velocity Distribution
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Geneva Stellar Evolution Code
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Rotation Induced Transport
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Rotation Induced Transport: Prescriptions
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