
Quark production and momentum isotropization in the QGP
thermalization

Sergio Barrera Cabodevila

in collaboration with

Xiaojian Du, Carlos A. Salgado and Bin Wu

based on

Phys. Lett. B 871 (2025). SBC et al. & [arXiv:2604.XXXXX]

March, 2026

Sergio Barrera Cabodevila Quark production and isotropization March, 2026 1 / 24

http://dx.doi.org/10.1016/j.physletb.2025.139987


Outline

1 Introduction to BEDA and comparison with EKT

2 Bottom-up thermalization with quarks

3 Azimuthal isotropization

Sergio Barrera Cabodevila Quark production and isotropization March, 2026 2 / 24



�P�m�i�H�B�M�2

�R �A�M�i�`�Q�/�m�+�i�B�Q�M �i�Q �"�1�.�� ���M�/ �+�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h

�k �"�Q�i�i�Q�K�@�m�T �i�?�2�`�K���H�B�x���i�B�Q�M �r�B�i�? �[�m���`�F�b

�j ���x�B�K�m�i�?���H �B�b�Q�i�`�Q�T�B�x���i�B�Q�M

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �k �f �k�9



�A�M�i�`�Q�/�m�+�i�B�Q�M

�*�:�*

���M�M�X �_�2�p�X �L�m�+�H�X �S���`�i�X �a�+�B�X�e�y �U�k�y�R�y�V�X �:�2�H�B�b �2�i ���H�X

�E�B�M�2�i�B�+ �i�?�2�Q�`�v

�>�v�/�`�Q �U�Z�:�S�V

��

�y�X�R �7�K�f�+ �R �7�K�f�+ �R�y �7�K�f�+

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �j �f �k�9



�E�B�M�2�i�B�+ �i�?�2�Q�`�v ���b �� �i�Q�Q�H �i�Q �b�i�m�/�v �i�?�2�`�K���H�B�x���i�B�Q�M �A

�h�?�2 �Z�*�. �"�Q�H�i�x�K���M�M �2�[�m���i�B�Q�M ���i �H�2���/�B�M�; �Q�`�/�2�`
0

B
B
@@�i +

�T
�T

� r �t

| {z }
�1�t�T���M�b�B�Q�M

1

C
C
A �7�� (�t; �T; �i) = �* ��

�k$ �k[�7] + �* ��
�R$ �k[�7] ; �� = f �;; �[; ��[g

�G�Q�M�;�B�i�m�/�B�M���H�@�#�Q�Q�b�i �B�M�p���`�B���M�i �2�t�T���M�b�B�Q�M �Y �B�M�}�M�B�i�2 �i�`���M�b�p�2�`�b�2 �b�B�x�2
�

@� �
�T�x
�

@�T�x

�
�7�� = �* ��

�k$ �k[�7] + �* ��
�R$ �k[�7] ; �� = f �;; �[; ��[g

�J���+�`�Q�b�+�Q�T�B�+ �[�m���M�i�B�i�B�2�b �2�p�Q�H�p�B�M�; �/�m�`�B�M�; �i�?�2 �i�?�2�`�K���H�B�x���i�B�Q�M �T�`�Q�+�2�b�b

�̂[ = �̂[[�7] �K�k
�. = �K�k

�. [�7] �h� =
�̂[

� �b�L�+L �K�k
�.

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �9 �f �k�9



�E�B�M�2�i�B�+ �i�?�2�Q�`�v ���b �� �i�Q�Q�H �i�Q �b�i�m�/�v �i�?�2�`�K���H�B�x���i�B�Q�M �A

�h�?�2 �Z�*�. �"�Q�H�i�x�K���M�M �2�[�m���i�B�Q�M ���i �H�2���/�B�M�; �Q�`�/�2�`
0

B
B
@@�i +

�T
�T

� r �t

| {z }
�1�t�T���M�b�B�Q�M

1

C
C
A �7�� (�t; �T; �i) = �* ��

�k$ �k[�7] + �* ��
�R$ �k[�7] ; �� = f �;; �[; ��[g

�G�Q�M�;�B�i�m�/�B�M���H�@�#�Q�Q�b�i �B�M�p���`�B���M�i �2�t�T���M�b�B�Q�M �Y �B�M�}�M�B�i�2 �i�`���M�b�p�2�`�b�2 �b�B�x�2
�

@� �
�T�x
�

@�T�x

�
�7�� = �* ��

�k$ �k[�7] + �* ��
�R$ �k[�7] ; �� = f �;; �[; ��[g

�J���+�`�Q�b�+�Q�T�B�+ �[�m���M�i�B�i�B�2�b �2�p�Q�H�p�B�M�; �/�m�`�B�M�; �i�?�2 �i�?�2�`�K���H�B�x���i�B�Q�M �T�`�Q�+�2�b�b

�̂[ = �̂[[�7] �K�k
�. = �K�k

�. [�7] �h� =
�̂[

� �b�L�+L �K�k
�.

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �9 �f �k�9



�E�B�M�2�i�B�+ �i�?�2�Q�`�v ���b �� �i�Q�Q�H �i�Q �b�i�m�/�v �i�?�2�`�K���H�B�x���i�B�Q�M �A�A

�A�M �i�?�2 �r�2���F�@�+�Q�m�T�H�B�M�; �H�B�K�B�i! �"�Q�i�i�Q�K�@�m�T �i�?�2�`�K���H�B�x���i�B�Q�M
�S�?�v�b�X �G�2�i�i�X �"�8�y�k �U�k�y�y�R�V�X �"���B�2�` �2�i ���H�X

�1�z�2�+�i�B�p�2 �E�B�M�2�i�B�+ �h�?�2�Q�`�v �U�1�E�h�V �?���b �#�2�2�M �r�B�/�2�H�v �m�b�2�/ �B�M �i�?�B�b �+�Q�M�i�2�t�i
�C�>�1�S�y�R �U�k�y�y�j�V�X ���`�M�Q�H�/�- �J�Q�Q�`�2�- ���M�/ �u���z�2

�S�?�v�b�X �_�2�p�X �G�2�i�i�X�R�R�8�X�R�3 �U�k�y�R�8�V�X �E�m�`�F�2�H�� ���M�/ �w�?�m

�S�?�v�b�X �_�2�p�X �G�2�i�i�X�R�k�d�X�R�k �U�k�y�k�R�V�X �.�m ���M�/ �a�+�?�H�B�+�?�i�B�M�;

�"�Q�H�i�x�K���M�M �1�[�m���i�B�Q�M �B�M �.�B�z�m�b�B�Q�M ���T�T�`�Q�t�B�K���i�B�Q�M �U�"�1�.���V �F�2�2�T�b �K�Q�b�i �Q�7 �i�?�2 �`�2�H�2�p���M�i �T�?�v�b�B�+�b�X
�C�>�1�S�y�e �U�k�y�k�9�V�X �a�"�*�- �a���H�;���/�Q�- ���M�/ �q�m

�S�?�v�b�X �G�2�i�i�X �"�3�d�R �U�k�y�k�8�V�X �a�"�* �2�i ���H�X

�"�1�.�� �1�E�h

�* �k$ �k
�P�M�H�v �b�K���H�H ���M�;�H�2 �b�+���i�i�2�`�B�M�;�b)
�6�Q�F�F�2�`�@�S�H���M�+�F �Y �b�Q�m�`�+�2 �i�2�`�K

�6�m�H�H�k$ �k�Z�*�. �/�v�M���K�B�+�b �!�G�P

�* �R$ �k �.�2�2�T �G�S�J �`�2�;�B�K�2 �"�Q�i�? �G�S�J ���M�/ �"�2�i�?�2�@�>�2�B�i�H�2�`

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �8 �f �k�9



�h�?�2 �H�Q�;���`�B�i�?�K�B�+ �/�2�T�2�M�/�2�M�+�2 �Q�7�̂[

�̂[�� = �3�� �k
�b�* �� log h�T�k

�i i
�K �k

�.

Z
�/�j �T

(�k� ) �j

�
�L�+�7(�R+ �7) +

�L�7

�k
�6(�R� �6) +

�L�7

�k
��6(�R� ��6)

�

�a�?�Q�r�b �m�T �r�?�2�M �B�M�i�2�;�`���i�B�M�; �i�?�2 �A�_ �/�B�p�2�`�;�2�M�+�B�2�b
�L�m�+�H�X �S�?�v�b�X �"�8�d�k �U�k�y�y�y�V�X �J�m�2�H�H�2�`

�K�k
�. �B�b �;�B�p�2�M �#�v �"�1�.���- �#�m�ih�T�k�i i �M�2�2�/�b �i�Q �#�2 �2�b�i�B�K���i�2�/ �#�v �i�?�2 �#�`�Q���/�2�M�B�M�;�,

h�T�k�i i � �̂[� �+�?���`� �̂[�i�#�`

�i�#�`� �R
� �b

q
�T
�̂[

log
h�T�k�i i
�K�k

�.
= log

� p
�̂[�T

� �b�K�k
�.

�
+ O(log log) �i�?�2�`�K���H������!

�2�[�m�B�H�B�#�`�B�m�K
log

�R
� �b

X

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �e �f �k�9



�*�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h �A�X �a�2�i�@�m�T

�1�p�Q�H�p�2 �7�`�Q�K �*�:�*�@�H�B�F�2 �B�M�B�i�B���H �+�Q�M�/�B�i�B�Q�M�b
�S�?�v�b�X �_�2�p�X �G�2�i�i�X�R�R�8�X�R�3 �U�k�y�R�8�V�X �E�m�`�F�2�H�� ���M�/ �w�?�m

�S�?�v�b�X �_�2�p�X �.�N�N�X�8 �U�k�y�R�N�V�X �E�m�`�F�2�H�� ���M�/ �J���x�2�H�B���m�b�F���b

�7�y =
��

�9� �L�+� �b

�2�
�k
�j

�
( �T�x� ) �k+ �T�k

?

�
=�Z �k

�y

q �
(�T�x� ) �k + �T�k?

�
=�Z�k

�y

; �6�y = �y;

� ! �Z�m���M�i�B�}�2�b ���M�B�b�Q�i�`�Q�T�v �U�i���F�2�M ���b �y �7�Q�` �i�?�B�b �+�Q�K�T���`�B�b�Q�M�V

�Z�y; �� ! �S�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H �T���`���K�2�i�2�`�b �}�i�i�B�M�; �*�:�*

�A�M�B�i�B���H �i�B�K�2� �y = �Z� �R
�b

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �d �f �k�9



�*�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h �A�A�X� �b= �y:�k�e�8

�L�B�+�2 �[�m���M�i�B�i���i�B�p�2 ���;�`�2�2�K�2�M�i �/�m�`�B�M�; �r�?�Q�H�2 �2�p�Q�H�m�i�B�Q�M

�:�H�m�Q�M �M�m�K�#�2�` �/�2�M�b�B�i�v �/�Q�K�B�M���i�2�/ �#�v �2�t�T���M�b�B�Q�M

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �3 �f �k�9



�*�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h �A�A�X� �b= �y:�k�e�8

�Z�m���M�i�B�i���i�B�p�2 �/�B�7�2�`�2�M�+�2�b �B�M�M�[ �/�m�2 �i�Q �/�B�z�2�`�2�M�+�2�b �B�M�; ! �[��[ �b�T�H�B�i�i�B�M�; �`���i�2�b

�>�B�;�?�2�`�M�[ �b�v�b�i�2�K���i�B�+���H�H�v �H�2���/�b �i�Q �?�B�;�?�2�`�S�G=�

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �3 �f �k�9



�*�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h �A�A�X� �b= �y:�R�j�k

�a�i�B�H�H �M�B�+�2 �[�m���M�i�B�i���i�B�p�2 ���;�`�2�2�K�2�M�i

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �N �f �k�9



�*�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h �A�A�X� �b= �y:�R�j�k

�h�?�2 �i�B�K�2 �/�2�T�2�M�/�2�M�i �H�Q�;���`�B�i�?�K �B�K�T�`�Q�p�2�b �i�?�2 ���+�+�Q�`�/ �r�B�i�? �1�E�h

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �N �f �k�9



�P�m�i�H�B�M�2

�R �A�M�i�`�Q�/�m�+�i�B�Q�M �i�Q �"�1�.�� ���M�/ �+�Q�K�T���`�B�b�Q�M �r�B�i�? �1�E�h

�k �"�Q�i�i�Q�K�@�m�T �i�?�2�`�K���H�B�x���i�B�Q�M �r�B�i�? �[�m���`�F�b

�j ���x�B�K�m�i�?���H �B�b�Q�i�`�Q�T�B�x���i�B�Q�M

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �N �f �k�9



�.�B�b�+�m�b�b�B�M�; �b�+���H�2�b

���b�b�m�K�2 �"�D�Q�`�F�2�M �2�t�T���M�b�B�Q�M
�S�?�v�b�X �_�2�p�X �.�k�d �U�R�N�3�j�V�X �"�D�Q�`�F�2�M

�S���`�i�Q�M�b �T�`�Q�T���;���i�B�M�; ���H�Q�M�;�x�@�/�B�`�2�+�i�B�Q�M �[�m�B�+�F�H�v
�~�v ���r���v �7�`�Q�K �i�?�2 �b�v�b�i�2�K

! �h�v�T�B�+���H �K�Q�K�2�M�i�m�K �;�B�p�2�M �#�v
�#�`�Q���/�2�M�B�M�;�T�

p
�̂[� ) �a�Q�7�i �T���`�i�Q�M�b

�S���`�i�Q�M�b �K�Q�p�B�M�; ���H�Q�M�; �i�?�2 �i�`���M�b�p�2�`�b�2 �T�H���M�2
�`�2�K���B�M �B�M �i�?�2 �b�v�b�i�2�K �r�B�i�?�T� �Z�b ) �>���`�/
�T���`�i�Q�M�b

�T? � �Z�b

�T�x �
p

�̂[�

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�y �f �k�9



�"�Q�i�i�Q�K�@�m�T �i�?�2�`�K���H�B�x���i�B�Q�M �A

�h�?�2�`�2 ���`�2 �i�?�`�2�2 �/�B�z�2�`�2�M�i �b�i���;�2�b �7�Q�` �i�?�2�`�K���H�B�x���i�B�Q�M �r�?�2�M �+�Q�M�b�B�/�2�`�B�M�; �#�Q�Q�b�i�@�B�M�p���`�B���M�i �2�t�T���M�b�B�Q�M
�S�?�v�b�X �G�2�i�i�X �"�8�y�k �U�k�y�y�R�V�X �"���B�2�` �2�i ���H�X

�R �a�v�b�i�2�K �/�Q�K�B�M���i�2�/ �#�v �2�t�T���M�b�B�Q�M
�k �*�Q�H�H�B�b�B�Q�M ���M�/ �2�t�T���M�b�B�Q�M �+�Q�M�i�`�B�#�m�i�2

�b�B�K�B�H���`�H�v
�j �.�2�K�Q�+�`���i�B�+ �+���b�+���/�2 �b�T�2�2�/�b �m�T �i�?�2

�i�?�2�`�K���H�B�x���i�B�Q�M

�Z �Z=�k
�Z=�9

�S�?�v�b�X �_�2�p�X �G�2�i�i�X�R�R�8�X�R�3 �U�k�y�R�8�V�X �E�m�`�F�2�H�� ���M�/ �w�?�m

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�R �f �k�9



�a�2�i �m�T �i�?�2 �#�Q�i�i�Q�K�@�m�T �i�?�2�`�K���H�B�x���i�B�Q�M

���b�b�m�K�2 �� �T���`���K�2�i�`�B�+���H�H�v �?�B�;�?�H�v �T�Q�T�m�H���i�2�/ ���M�/ �B�b�Q�i�`�Q�T�B�+

�7�y �
�R
� �b

; �6 = �y

�S���`���K�2�i�`�B�+ �#�2�?���p�B�Q�m�` �B�b �r�2�H�H �F�M�Q�r�M �7�Q�` �i�?�2 �T�m�`�2 �;�H�m�Q�M �b�+�2�M���`�B�Q
�S�?�v�b�X �G�2�i�i�X �"�8�y�k �U�k�y�y�R�V�X �"���B�2�` �2�i ���H�X

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�k �f �k�9



�L�m�K�#�2�` �/�2�M�b�B�i�B�2�b

�6�B�`�b�i �b�i���;�2�R� �Z�b� � � � �j=�k
�b

�:�H�m�Q�M �M�m�K�#�2�` �/�2�M�b�B�i�v �/�Q�K�B�M���i�2�/ �#�v �?���`�/
�;�H�m�Q�M�b �/�2�+�`�2���b�2�b �/�m�2 �i�Q �2�t�T���M�b�B�Q�M

�Z�m���`�F �M�m�K�#�2�` �/�2�M�b�B�i�v �B�b �/�Q�K�B�M���i�2�/ �#�v
�; ! �[��[ �b�T�H�B�i�i�B�M�;

�_���T�B�/�H�v �`�2���+�?�2�b �B�i�b �T�2���F ���M�/ �i�?�2�M
�/�2�+�`�2���b�2�b �r�B�i�? �i�?�2 �2�t�T���M�b�B�Q�M

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�j �f �k�9



�L�m�K�#�2�` �/�2�M�b�B�i�B�2�b

�a�2�+�Q�M�/ �b�i���;�2� � �j=�k
�b � �Z�b� � � � �8=�k

�b

�J�Q�b�i �;�H�m�Q�M�b ���`�2 �b�i�B�H�H �?���`�/! �2�t�T���M�b�B�Q�M
�/�Q�K�B�M���i�2�/

�*�?���M�;�2 �B�M�̂[ �+�?���M�;�2�b �i�?�2 �b�+���H�B�M�; �B�M �[�m���`�F
�T�`�Q�/�m�+�i�B�Q�M

���i �Z�b� � � � �k
�b �[�m���`�F �T�`�Q�/�m�+�i�B�Q�M �b�i���`�i�b �i�Q

�#�2 �/�Q�K�B�M���i�2�/ �#�v �b�Q�7�i �;�H�m�Q�M�b �p�B���; ! �[��[
���M�/�;�; ! �[��[ ���M�/ �F�2�2�T�b�M�[ �+�Q�M�b�i���M�i

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�j �f �k�9



�L�m�K�#�2�` �/�2�M�b�B�i�B�2�b

�h�?�B�`�/ �b�i���;�2� � �8=�k
�b � �Z�b� � � � �R�j=�8

�b

�J�Q�b�i �T���`�i�Q�M�b ���`�2 �i�?�2�`�K���H

�M�; � �M�[ � �h�j

�_�2�K���B�M�B�M�; �?���`�/ �T���`�i�Q�M�b �`�2�?�2���i �i�?�2 �Z�:�S

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�j �f �k�9



�L�m�K�#�2�` �/�2�M�b�B�i�B�2�b

�"�D�Q�`�F�2�M �?�v�/�`�Q� � �R�j=�8
�b � �Z�b�

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�j �f �k�9



�L�m�K�#�2�` �/�2�M�b�B�i�B�2�b

�*�Q�K�T���`�B�b�Q�M �r�B�i�? �M�m�K�2�`�B�+�b

�L�B�+�2 ���;�`�2�2�K�2�M�i �r�B�i�? �M�m�K�2�`�B�+���H
�b�B�K�m�H���i�B�Q�M�b

�_�2�?�2���i�B�M�; �b�i���;�2 �K�B�b�b�B�M�; �b�B�M�+�2� �b �B�b �M�Q�i
�b�K���H�H �2�M�Q�m�;�?

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�j �f �k�9



�S�`�2�b�b�m�`�2 �`���i�B�Q

�a�v�b�i�2�K �[�m�B�+�F�H�v �+�Q�M�p�2�`�;�2�b �i�Q �M�Q�M�@�i�?�2�`�K���H
�}�t�2�/ �T�Q�B�M�i �b�+���H�B�M�; ���i �2���`�H�v �i�B�K�2�b

�S�?�v�b�X �_�2�p�X �.�3�N�X�d �U�k�y�R�9�V�X �"�2�`�;�2�b �2�i ���H�X

���i �H���i�2�` �i�B�K�2�b�- �b�v�b�i�2�K ���T�T�`�Q���+�?�2�b �i�Q
�p�B�b�+�Q�m�b �?�v�/�`�Q

�S�G

�
=

�R
�j

�
�R�e
�N

�
�b

�R
�h�?�v�/�`�Q�

�a�2�`�;�B�Q �"���`�`�2�`�� �*���#�Q�/�2�p�B�H�� �Z�m���`�F �T�`�Q�/�m�+�i�B�Q�M ���M�/ �B�b�Q�i�`�Q�T�B�x���i�B�Q�M �J���`�+�?�- �k�y�k�e �R�9 �f �k�9


	Introduction to BEDA and comparison with EKT
	Bottom-up thermalization with quarks
	Azimuthal isotropization

