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+7%,2�- 4&�#+7�#�<-W�£LN/C��%,�"��- @?��Gw$�PW�"-�+7��%&��2�@��?4f�#-�+71 �^ik2�%&G32�%¤|¤j;25%,�"4&�8|¤l�132�- .O@?!"2�4,4�� -EG �?%
+71E�O/E%,�?4&�?- @��b���K2I!#�v(*�?%k$
�<� - GE�"- .H(K25!"!�9Oj��?%&����%,'O�"- .}��� %t+71 ��%a25-32�!#P�+,�"@�25!]2�-32�!µ|
P[4,��4 K %,��- �<%,'Q2�!#����2e+7�"��-w.<%&�<� / K /
�<4&4,�"$E!#P�- �<-N|�/C��%&+,� %,$32e+7�#B��?!8Pw�#-s�<%&G �?%�+,�g�"-�B<��4t|
+7�#.�25+,�`+71 �H4t+7%,��- .5|«@��<� / !#�"- .�RNLE��G®/
�<�#-�+D��@?�8+7�H¥��?�<-E�"�Hikj{l�� K ���>+71E�I/E%,�?4&�?-�+7��G
G ��4,@?%&�"/E+,�"�<-H%&�?'Q2��"- 4625462O@F1325!"!"��- .<�#- .�+F254,X 9

� ���"- .0'�� @F1b��� %t+71 ��%K2�1E��2�G`+,1 �f25�"'ª����+,1 �"4T(u��%,X K �#+{�#4*+7�a/C���"-�+u���E+u+,1325+v��+7�
+71E�{$
�?4t+����E'aP�X�- �Z(6!"�?GE.<�Z� K - �6�MLN/
�?%&�"'O�?-�+74�25+&+7�?'O/E+,�?Gk+7�6%,��/ %,�[G � @��{+,1 �TG �?/ �#-N|
- �#- .b���*ikj{l_�#-�+,�?%t��2�@?��4?90SU1 ��/ 132�4&�^G �J2�.�%72�' K ��$E+F2��#- �?G���%&�<' @?�<'O/ !"��'Q��-�+F2�%tP
/32�4t+u(*�<%,X�4 K 132�4u2aB<��%&PQ%,�#@F1`/ 1 ��- �<'O�?- ��!"�<.�P K R %,4&+t|«�<%&G �?%{+7%,2�- 4,�8+7�#�<- K�� js+7%,2�- 4,�µ|
+7�#�<-gm ¬ ¨MqT��-E��B<��%K@?!#��2�-E!#PO@?�<-NR3%,'O�?Gb�£LN/C��%,�"'O�?-�+72�!"!8P � K�� ½MÄ�½ �M¹�Á{·"!EÂe¶Z½0ÁFÅZ½$#<¹"¶M»¤½MÄ�ÁF½
�<- !8P`/
�<4&4,�"$E!"�V���E+&|����J|«���[�E�"!"�#$ %,�#� ' K »��£¹�Á �£¹�»�¹�Á,Â�¸�+7%,2�- 4&�#+7�#�<-`/
�<�#-�+?9]S;25X[�#- .�2�!#!
+,1325+
�"-�+,�k2�@?@��<� -�+ K �#+;(u�<�E!"G�$C�U�£L[+7%,��'Q��!#P��"-�+7��%,�?4t+7�#- .�+7��132�B<�y2V(*�<%,X��"-E.0�£LN/C��%,�"'O�?-�+
�<-H- �<-E�?��� �"!#$ �"%&� ' GE�?/ �#- - �"-E. 9]SU1 �"46!#��2�G}+71E�?�<%&��+7�#@�2�!�(*�<%&X`+7�O�MLN/ !#�<%,�k'O�<%,��%&�M|
2�!#�"4&+,�"@`B52�%&�J2�-�+,4Q���y+71 �D/ %,��4,��-�+,�?G 'O�NGE�?! K +7�w132�B<�D@?�<-�B[�"- @��"- .w��B[�"GE�?- @��?4`+,1325+
2�-I�MLN/
�?%,�#'Q��-�+>(*�<� !#GH- ��+>$C��B��?%&PH+,�OGE�?/
�?- G ��-�+f����+71 �0/ %&�?@?�#4,�k'O�NG ��!�(u�k� 4&��9
rN�#- @?��+,1 �^/ %,��@?�#4,��4,1325/C�����T+71E�O�#-�+7�?%,2�@�+,�"�<-W/C��+,�?-�+7�"2�!=�#4f- ��+k- ��@?��4,4725%,�"!8Pg�MLN/
�5|
- ��-�+,�J2�!�9 � +y@?2�-I$C�k%72e+71 ��%>/
�Z(u��%t|�!J2�(A2�- GI4,!#�Z(6!#PbGE�?@�2�P[�"-E. K !"�"X5�fB52�-DGE�?%6�s2�!#!"4�9� 132�-E.<�"- .b��%&�<'±�£LN/C�<-E�?-�+7�"2�!;+7�H/
�Z(u��%t|«!"2�( �#-g�?��� �"!#�"$ %&�"� 'h(*��+&+7�"-E.I/E%,�<$ !#�?' �"4
X�- �Z(6-®+,��/E%,�[G � @?�HG �8����%,��-�+O%&�?4,�E!#+74�4&�w�8+^�"4�+,���£LN/C��@�+O+71325+�+,1 �H472�'O�}'Q�#.<1�+
132�/E/C��-D���<%U+71E��- �<-E�?��� �"!#$ %,�#� ' / %&�<$ !#�?'I9uSU1 �#4y�#46+,1 �0�[�E�?4&+,�"�<-D(u�0(6�"!"!�2�- 4&(*�?%
�"-}+,1 �k- �ML[+>@F132�/E+,�?%�9
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SU1 �"4I@F132�/N+7�?%IG �[�?4I- ��+I- ���?G)2�-�"-�+,%,�[G � @�+,�"�<-¦4&�"- @��w�8+H�"4I2�GE��B<��!"�</E'Q��-�+D���
+71 �a/ %,��@?��G �?-�+k@F132�/N+7�?%V2�- GW+,1 ��-E�?@?��4,4,2�%&PW�"-�+7%&�NG �E@?�"-E.Q�#-E���<%,'Q25+,�"�<-}132�B���$C���?-
/ %,��4,��-�+,�?Gs�#-�+71 ��/ %&��B[�"��� 4k@F132�/E+,�?%?9Ox>�v(*��B��?% K 2b����( �"'O/C�<%t+F2�-�+V/C�<�#-�+74k2�%&��+7�
- ��+,�"@?��1E�?%,�,+

¨<9U+71E��.<��- �?%&�"@a����%,' ���]�#-�+,�?%,2�@�+,�"�<-D$C�M+«(u���?-d/32�%t+7�"@�!"��4y�#4>+,1 ��B52�-WGE�?%V��2<2�!#4
/
��+7��-�+,�J2�!3(61 �#@F1`G ��@�2�P[4U2�4u2a/
�v(*�?%*!J2�(¦2�-EG`- ��+u2�4u2�-`�£LE/
�<- ��-�+7�J25!�9=SU1 �#4
�"4V�"-�+7��%,�?4t+7�#- .}4,�#- @?�^�£LE/
�?%&�"'O�?-�+F25!=%,�?2�!"� ��25+,�"�<- 4>���{- �<-E�?��� �"!#�"$ %&�"� 'hGE�?/ �#-N|
- �#- .W'O�".<1�+k�#-�B��<!#B��`�M����@�+7�8B<�Q�"-�+7��%72�@M+7�"��- 4a'O�[G �#R3��Gw$�P�'Q2�-�Pg��2�@�+,�<%,4�2�4
4,@�%,���?- �#- .a�M����@�+,4u2�-EGO+,1 �?%&�����<%&� K +71 �6/ %&�?@?�#4,�U���<%&' ���C+71 �6/
��+7��-�+,�J2�!E@�2�- -E��+
$
�0X�- �Z(6-D$C�M���<%,��132�- G�9

- 96/ %&�?@?�#4,�#- .`+71E��� - GE�?%,4t+F2�-EG �"- .}�5�=+71 �#4V/
�<�"-�+>(u��� !"G���/C��-W+71 ��.�25+7�0+7�Q/C�<4¤|
4,�#$ !"�6(u2ZP[4K�5��'Q�?2�4,�E%,�"-E.,.k¹ �7½FÁM»«½0/216½ �7ÁFÅe¸8Â�»�¹�ÅeÄ��MLN/
�<- �?-�+,4U2�4*(*�?!#!�25443W¿N¸º¼
»�¹À·
¸º¹�Á,Â�»�¹�Ã�½65aÅe¹"¶Z½u2�$ 4&�<%,$E�"- .�+,%72�- 4&�#+,�"�<- 4�9]xy��%,�f+,1 �f/ %&�<$ !"��' �5�\GE�����?@M+74 K �<%
4,'Q2�!#!�73� @M+7�325+,�"�<-E4 K �"- G �E@?�"-E.W2�@M+7�8BN�8+«Pg�"-d+71E�Q'O�"G GE!"�����u�"-325@�+7�8B<��%,��.<�"��- 4
�"46/ %&�<$32�$E!#P}-32e+7� %,2�!"!8Pb�"-E�MLN�"4t+7�?-�+y4,�#- @?��2O/
�<�"-�+>���\+71 �0�"-�+7��%&��2�@��0��25%y2�(u2�P
��%,��' +71 �I4,� $E4&+7%,25+7�D- �?��G 4}2�$ �".873� @M+7�325+,�"�<-_+7�w$C��@?�<'O�I/ �"- -E�?G®+,�w+,1 �
4,�E$ 4&+,%725+,����1E�v(*��B��?%I�"- � j K (61 �?- @�!"�<4&�D��%,��' +,1 ��@�%,�#+,�"@?2�!U/C���"-�+ K �<-E!#P�2
B<��%&PQ4,'Q2�!"!97 � @�+,�E+F25+,�"�<-O�"4*2�$ !#�>+,�a@�%,�?25+7�V2�@�+,�#B[�#+«P��#-Q�#-32�@�+,�#B��y%&�?.<�#�<- 4*2�- G
G ��4&+7%&�ZP}+71 �02�$ 4&�<%,$E�"- .�4&+725+7���M9
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rN/32e+7�J25!�@?��- 4&+,%72��#-�+,4U�"-H4&P[4t+7�?'O4U(61 �?%&�0+«(*�W���<%K'O�<%&�Z�u$ � !#X`/ 1 2�4,��4>@��N�£LN�"4&+>'Q2�P
!"�?2�GD+,�`(*��+,+,�"- .Q+7%725- 4,�8+7�"��- 4?9>SU1 �"4y�"4>+71 ��@?2�4,� K ���<%y�MLE2�'O/ !"� K �5�T@?�<-ER - �?G 73�E�"G 4
(61 ��%,�V��- �V����+«(u��@��N�£LN�"4&+,�"- .0�?��� �#!"�#$ %,�#� ' / 13254,�?4f��+,1 �V!#�"��� �"G K 472�PE�*�"4T�"-Q@?�<-�+72�@�+
(6�#+,1�2`4&� $ 4t+7%72e+7��(6�8+71g2�-W�"-�+7��%&��2�@���4,��/32�%,25+7�#- .b�#+>��%,��' +71 ��4&�?@��<- Gg/ 13254,�H��+71 �
.�2�47�K25+6�"-NR3- �#+«P�9]SU1 �k!"�#�[�E�"G /[ÅZ½F¶kÄ�Åe»�u½M»�+71E��4,� $ 4t+7%,25+7�0�#�Y+71E�k+,1 �"@FX�- ��4,4>����+71 �
!"�#��� �"G}R3!#'h�"46R3- �#+,�b��+71 ��%,�a�"4>2Q'O�"@�%,�<4&@?�</ �#@k�[� 2�-�+7�#+«PI���=!"�"��� �#G �M9��f-W+71 �0��+,1 �?%
132�-EG K +71 ��4,�E$ 4&+,%725+,�Q�#4�u½M»=�#�{+71 ��%,���"4k2H'Q2�@?%&�<4,@��</ �"@?2�!"!8PH+71 �#@FX�!"�#�[�E�"G�R3!#'±�<-
�#+?9�� (*��+,+,�"- .k+7%,2�- 4&�#+7�#�<-^�"4]4,2��"G�+7�k�[@?@�� %](61 �?-O+71 �>4,� $E4&+7%,25+7�>@F132�-E.<�?4T��%,�<' - ��+
$
�?�"-E.�(u�M+>$�PQ+71 ��!#�"��� �#GQ+7�^$
�?�#- .�(*��+�9TSTP[/ �"@?2�!"!8P K +«(*�^+«P[/C��4U���Y(u�M+,+7�#- .^+7%,2�- 4,�µ|
+7�#�<- 4y@�2�-d$
�^@?�<- 4&�"G ��%,��G +V$�Pg�#- @?%&��2�4&�"- .`+,1 ��+7��'Q/
�?%,25+7�E%,�^25+f$ � !"XI@?�[�MLN�#4&+7��- @?�
�<- �Q'`2�PgR3-EGs�?�8+71 ��%HÁ �£¹�»�¹�Á,Â�¸�u½M»�»�¹�Ä � �<%�2IG �"4&@?�<-�+,�"-�� �<� 40+7%,2�- 4,�8+7�#�<-��;$�P�B52�%&P�|
�"-E.O+,1 ��@F1 ��'Q�#@�2�!Y/
��+7��-�+,�J2�!�(61 �#!"�k+71 �0+7��'Q/
�?%,25+7� %&���#4>RELN��Gd2�$C�ZB��a+71E��(u�M+,+,�"- .
+7%,2�- 4&�#+7�#�<-d+7�?'O/
�?%72e+7� %&�Q�<-E�QR3- GE4�2�ÁFÅe¾V·
¸"½M»«½�u½M»�»�¹�Ä � +7%,2�- 4&�#+7�#�<- K 25+a$ � !#X�@��5|
�MLN�#4&+7��- @?�59��y- G ��%k�?��� �"!#�"$ %&�"� ' @��<- G �8+7�"��- 4 K 2}@?��'Q/ !#��+,�?!#PW2�-325!"�<.<��� 4V+7%,2�- 4&�#+7�#�<-
���5��+7�?-�@�2�!#!"�?G�G %&P[�"-E.���'Q2�Pa�[@?@�� %;(61 ��-^+71 �K4&� $ 4t+7%72e+7�K/ %&������%,�?-�+,�J2�!#!#Pa2�G 4&�<%,$ 4\+71 �
.�2�4U/E132�4,�`monN¨�q�9

�=����@�+7�8B<�y�"-�+7��%&��2�@��J2�!3/
��+7��-�+7�J25!"4{2�%,�>� 4&����� !
@?��25%,4,�£|«.<%,2��"-E�?GO'Q�[G �?!#4]+71325+*132�B<�
/ !"2ZP��?G¦2�X5��P�%,�<!#�W�"-�� - G ��%,4&+72�- G �#- ._2�!"2�%,.<�HB52�%,�#��+«P®���k�?��� �#!"�#$ %,�#� ' (u�M+,+,�"- .
/ %&�<$ !"��'Q4^m n - K nN¨Mq�9aSU1 �?4&�O/
��+,�?-�+7�"2�!"4 K�� ���
� K 2�%,�a��� - @�+,�"�<- 2�!"4f�5�{+,1 �^�"-�+,�?%&��25@?�J25!
1 ���".<1�+���'O��2�4&� %,��G ��%&�<' +71 ��4,�E$ 4&+,%725+,�Z� K �Y���Y�M9 � -+71 �#4I��%,2�'Q�M(u��%,X K (u�M+,+,�"- .
+7%,2�- 4&�#+7�#�<- 4*2�%,�VG �?4&@?%,�#$C��GI2�4u+71E��� -�$ �"- GE�"- .��5��+71 �O��472�Pb!#�"��� �"G[|�B52�/
�<%F�;�#-�+,�?%t��2�@?�
��%,��' +,1 �`4&� $ 4t+7%72e+7� K (6�8+71�+,1 �b�M����@�+7�8B<�b$E�"- G �#- .W/
��+,�?-�+7�"2�!TG ��+,�?%,'O�"-E�?Gs$�P�+71 �
'O�"@?%&�<4,@��</ �#@K���<%,@��?4{$C�M+«(u���?-`+,1 �y@��<- 4t+7�#+,� �?-�+,4*���C+71 �>4,�E$ 4&+,%725+,�V2�-EGO+,1 �<4,�>���C+71 �
$ � !#Xk/ 132�4&�?4?9;S{P[/ �#@�2�!#!#P K �MLN/
�<- �?-�+,�J2�!#4=2�- G�/C�Z(*�?%t|�!J2�(�G �?@?2�PN�#- .f/
��+7��-�+7�J25!"4 � ��� �
132�B<�*$C���?-a@?�<- 4&�"G ��%,��Ga���<%Y4&P[4t+7�?'O4;GE�<'Q�#-325+,�?Gk$�Pa4&1 �<%t+&|«%,2�- .<��G�25- G�!#�<- .5|�%72�- .��?G
���<%&@?�?4 K %,��4,/
�?@�+,�#B��?!#P�9

SU1 �?%&�`�£LE�#4&+�2D!"2�%,.<��25'Q�<�E-�+a���u/ 1 �?-E�<'Q��-32DGE�?4,@�%,�#$32�$ !#�Q�#-�+,�?%,'O40���K���[�E�8|
!"�#$ %,�#� 'ª(u�M+,+,�"- . K ���#+,1 �?%6� - GE�?%64,1 ��%&+&|�%72�-E.<�k�<%U� - G ��%y!#�<- .5|�%72�-E.<�?G}�#-�+,�?%,2�@�+,�"�<- 4 K
(61 �#!"�f�8+U132�4U�<-E!#PQ%,�?@��?-�+7!8P}$
�?�?-H%&�?@?��.<- �����?GH+7132e+U- �<-N|��?��� �#!"�"$E%,�"�E'��M����@�+,4 K 4,�E@F1
2�4y2�- �#4,��+,%,�</ �#�?4>�"-I+71 �0�"-�+7��%&��2�@���.<%&�Z(6�"- .Q%,� !#�?4 K 'Q2ZPH/E!J2�PI2Q@�%,� @��J2�!Y%,��!"�0�"-WGE�M|
4,@�%,�#$ �"- .�4&�<'O�U�MLN/C��%,�#'Q��-�+72�! 4&�#+7� 25+7�#�<- 4?9Y�¦�#+,1 �"-�+,1 �"4]/
�?%&4,/
�?@M+7�#B�� K 4,1 ��%&+&|�%72�-E.<�?G
Ä�ÅeÄ3¼,½! ?¿[¹�¸º¹#"��M¹�¿[¾$u½M»�»�¹�Ä � 132�4T$
�?�?-Q4&+,� G �"��G�mon�§ K n5¬�q K 25- GQ4&�<'O�>�#-�+7�?%&�?4t+7�"-E.0-E�vB��?!
/ 1 ��- �<'O�?- ��!"�<.�P�1 2�4K$
�?�?-}��!"� @��"G32e+7�?Gg��4,���Om n�nvq�����%*%&�?@?��-�+6%,��B[�#��(64F�£9 � -}/32�%&+,�"@��N|
!J25% K !"�#��� �"GN|�@?%tPN4t+F2�!#4kmon�©5q K 'O�<!#�?@?�E!J2�%¤|«$
��2�' �?/ �8+F2eLN�J25!�4&P[4&+,�?'O4 K 2�4&%('*),+)mon.-eq K �<%
'Q25+7��%,�J25!"4{�MLN1 �"$E�#+7�#- .^r�+7%725- 4,X��8|«i�%72�4t+F2�- �ZBQ�"- 4t+F2�$E�"!"�8+7�#�?4ym n0/5q K 2�/ /
��2�%*+7�^$
��.<�N�[G
@�25- G �"G 25+7��46+,��%,�?��� �#%,�02^- �<-N|��?��� �#!"�"$E%,�"�E'�(*��+&+7�"-E.OGE�?4,@�%,�#/E+7�#�<-�9{xy�Z(*��B<��% K 4,�<'O�
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���T+71 ��4,�^4tPN4t+7��'Q4 K 2�4V(*�?!"!;2�4�'Q2�-�PD�5+71 ��%,4�- ��+f�?-�� 'O�?%72e+7�?G K 'Q�#.<1�+f�#- @?!#� G ���M�J|
���?@M+7�#B��6!"�<- .e|«%725- .<�K4&� $ 4&+,%725+,�M|��"-�+7��%&��2�@��y�M����@�+74*2�4{2�!#4,�k�N@�@?� %&4T�"-^+71 �6���[�E�"!"�#$ %,�#� '
@�2�4&��9� -�+,1 �"4^@F1325/E+7��% K (*�}R3!"!*+71 �#4^.�2�/_$�P�/ %,�ZB[�"GE�"- .�2g.<�?-E�?%725!U2�- G�4&P[4&+,�?'Q25+7�#@
+71 ���<%&P����
- �<-N|��?��� �#!"�"$E%,�"�E'´(u�M+,+,�"- .k� - GE�?%=+71E�K/ %,��4,��- @?�6���
���C�?@M+7�8B<�U!"��- .5|«%,2�- .<��G
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Exponent λ < 0 λ > 0

p < 1 p > 1 p = ∞ [5] p < 1 p > 1 p = ∞ [20]

θOP , 〈n〉 ∼ t−θOP stretched exp. 1.19(1) 1.18 stretched exp. 0.228(6) 0.229(5)

βOP , 〈n〉 ∼ δaβOP n.a. 1.76(3) 1.78 n.a. 0.34(2)∗ 0.335(5)

θh, 〈t〉 ∼ tθh 1/(p+2) 0.34(1) 0.33 1/(p+2) 0.32(2) 0.323(10)
βh, 〈h〉 ∼ δa−βh 3/2(p + 2)∗ 0.51(3) 0.5 3/2(p + 2)∗ 0.46(2)∗ 0.48(3)

z, ξ ∼ t1/z 3/2† 1.52(5) 3/2 3/2† 1.48(4) 1.46(5)

βW , W ∼ tβW 1/3† 0.33(1) – 1/3† 1/3† –

νx, ξ ∼ δa−νx 1† 1 1 1† 1† 0.99(3)
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