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a ¼ � ½b� � ¿ct�rmn��ýtÝy���p�rmn�o»r�tYpwe\g9<;�Ïs LÏ ¶ ½ û ÃmÃ µ ¿Zp�nwy�i\o�j|p�j}rmi�y�n�g4��rm�4�Py�n�g��E��j|pweÇpweQg4�Qn�g2��j}o�g��Py¨p¬ysg�À�pwn�y���p�g2� � qEp�e\g�xz���cu�xArm{þ 
{¢y � rmn�y�pwj|rmi�y�i\�r�pwe\g�n ~mn�rmv\�\o���üªeQj}{}g�p�e\g2o�g����»xzÆ n�g2o�v\{|p�o g¡À�p�nwy���pwg��`t�n�rm� �2y�{}��v\{¢y�p�j}rmiQo���jlpwe
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x*��º ePy�o � g2g�ië~mn�g,y�p�{|q©n�g�§PiQg2�Öp�rØ��rmiQt�n�rmi�p�p�e\g2o�g�\y�p¬y � qªj}�4�\{}g���g�i�p�j}i\~t�v\{}{lq«n�g�{¢y�p�j|k�j}obpwj|�
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£<j|~mv\n�g � í�d	nwy�i\o�j|p�j}rmip9d;�Ï� ÔÏ ¶ ½ û�´�Þ�´ ¿»y��4�\{|j|pwvQ�\g2o � y�o�g2�àrmiÙ�	xfuQ���	p�ePy�p�v�pwj}{|j}Ü�g2���\n�g�{}j}�4j}i\y�n�q
����xzÆ n�g2o�vQ{|pwo4r�t=Æcj}obpwn�j � vQp�j}rmi`�Z���Q{}j|p�v\�\g�o ' ´m´,( j}iÙ�2r����Py�n�j}o�rmi`��j|p�e¦p�e\gs�Py�pwyQ�Øxz���cuÙ�\y�p¬y' û�µ=+1( y�n�g;o�e\r���i�j}i�n�g����Q��e\j|{}gc�Qn�g2{|j}�4j}iPy�n�q��Py¨p¬y�rmi�½bq � a3r ��sutnv �a3r � ¿ a3r � �2rm� � j}iPy¨pwj}r�i�r�t�pwn�y�i\o�j|pwj|rmiy��4�\{}jlpwv\�Qg2ofy�p�eQj}~me����=y�n�g�o�e\r���i¤j|i � {}v\g��
n�g��2g�i�p»n�g2{¢y¨pwj|k�j|o�pwj|�>x*��º �,y�{}�2vQ{¢y�p�j}rmi\o=y�n�g �2rm�4�Py�n�g2�E��j|p�e/pwe\g�g¡À�p�nwy���pwg��g¡ÀQ��g2n�j}�4g2i�p¬y�{<n�g�o�v\{lpwo
t�rmn-pwe\g p�nwy�iQo�j|p�j}rmiQo59<;�Ïs ?>�½ û���Þ�� ¿¡�w9<;�Ïs LÏ ¶ ½ û ÃmÃ µ ¿¡��y�iQ��9d;�Ï� ÔÏ ¶ ½ û�´m��µ ¿��=üg>o�g2g>pwe\y�pcpweQg�qEy�n�g
j}i¦n�g2y�o�r�iPy � {lqÙ~mr�r��Øy�~mn�g�g2�4g2i�p4��j|pweÙpweQg��Py¨p¬y�y¨p�eQj}~mex�S��� � vQp��\g�k�j¢y¨pwgst�n�rm�Cp�e\g�g2�4�\j}n�j}�,y�{
k�y�{}vQg2o�o�j}~miQj|§P�2y�i�pw{|qØy�p�{}r��y���,�¼ÁLi¥pweQg/owy��4g�§\~mv\n�g��-�YgEy�{|o�r`o�e\r��êpwe\g/��rmi�pwn�j � vQp�j}rmiQo�t�n�r��
�4g2o�r�i�  � y�n�qmr�ià�\n�g�o�o�j|i\~/r�t�n�g2o�rmiPy�i\��g�g2{|g2��p�n�rm��y�~miQg�pwj|�4k�g2nbpwj}��g2o>p�r¤pwn�y�i\o�jlpwj|rmi`y��4�\{|j|pwvQ�\g2o»y�i\�
n�g�o�rmi\y�i\�2g�t�rmn��9tÝy���pwrmn�oc�\n�g2�\j|��pwg�� � q�pwe\g��Qq�iPy��4j}�2y�{<�4r��\g2{ ' ´m� � ´=-,/Q´4+1( �\g�kmg�{}rm��g2�y�p�Â?ÈA�-x=�
£Prmn�pwe\gV9<;�Ï� ?>�½ û���Þ�� ¿f�,y�o�g���jlp=ePy�o � g2g2iEo�e\r���i ' ´�� � "mµ � "
ûz( p�ePy�pZpwe\g0�Py�p¬y��,y�i � g n�g2�\n�r��Qv\�2g��
n�g2y�o�r�iPy � {lq¥�Yg2{}{ � q¥j}i\��{}v\�Qj}i\~�p�e\gE�4g2o�r�i�  � y�n�qmr�i��Qn�g2o�o�j|i\~Ù�2rmi�pwn�j � v�pwj}r�i\opwr`p�e\gE�\n�g��\j}��pwj|rmi\o
r�tfp�e\g�x*��º�<£�r�n»p�e\g�9<;�Ïs LÏç¶�½ û ÃmÃ µ ¿�y�i\�{9<;�Ïs LÏç¶�½ û�´m��µ ¿cpwn�y�i\o�j|pwj|rmi\o��<j|p0n�g���y�j}i\o�pwr � g�o�g2g�i
��e\g�pwe\g�ncpwe\j|oZ��j}{|{ � g p�e\g>�2y�o�g>j|iEy���rm���Q{}g�p�g ��rmv\�\{|g2�� Ò�¬ePy�i\i\g�{}o;y�iPy�{|q�o�j}o=r�t"pwe\g �Yrmn�{}�E�Py�pwy�rmi
Ð Ï�|B9 ¶ Ï } Ð Ï~| Ð®Ð Ï~|Z��Ï~|Z���2|��YÏ n�g2y���p�j}rmiQo pwePy¨p>j}o0�2v\n�n�g�i�p�{|q � g�j}i\~/��g2nbt�rmn��4g2�`y�p�Â?ÈA�-x=�
ËZr��Yg�k�g2n2�	pwe\g4n�g�o�v\{lpwo�j}i�£<j|~\� Þ ��{}g,y�n�{|q¤�\g2�4rmi\obpwn�y�pwg�o�v � o�pwy�i�pwj¢y�{"��g�o�rmi�  � y�nbqmrmi��2rmi�p�n�j � vQpwj|rmi\o
y�p��\eQr�pwrmisk�j}nbpwvPy�{|j|p�j}g2oY�2r�kmg�n�g�� � q�pwe\g " � µ ��g�ÅÎÏç¶��\n�rm~�nwy��û��j|pwe�xz���;u��
dfe\gzn�g2o�vQ{|pwo�t�n�rm�¼pweQgzy�iPy�{|q�o�j|o�r�tPp�e\gfy�{|n�g2y��Qq»y,k�y�j}{}y � {}g?�Py¨p¬y=y�i\�>pwe\r�o�gYp�ePy�p���j}{}{ � gAr � p¬y�j|i\g2�

j}iÇpweQg�i\g¡À�p0t�g�� qmg2y�n�o y�p Ûm�	y � �	��j|{}{)�Qn�r�k�j}�\g�pwe\g�t�rmv\iQ�Py�pwj|rmiÇr�tfÏ ¶ j|iQt�rmn���y�p�j}rmiEv\��pwr~� �V�
´ �;g�Å��2�°�zp�pwe\g�o�gE�\j|o�p¬y�i\�2g/o��,y�{|g2op�e\g/n�g�o�rmi\y�i\�2gÇobpwn�vQ��pwvQn�gEj}o��\g�p�g2n���j|i\g2� � q � r�p�e©��g�o�rmi
� y�nbqmrmi¤�\n�g�o�o�j|i\~�y�iQ�¤�\n�g2o�o�g2�E��vPy�n��s�2rmi�pwn�j � v�pwj}r�i\o2��Ë-g2n�g»�Ag0�\n�r���rmo�g0p�r���g2n�t�r�n��ãg�À���g2n�j}�4g2i�pwo
pwe\y�p�g¡À�pwg2iQ�¥pwe\j|o�j|iQt�rmn���y�p�j}rmiàj|i�pwrÇpwe\g6�S�pi ´kjîµ �;g�Ål��n�g2~mj|��g��zy�i\�¦pwr�\g�p�g2n��4j}iQg�p�e\g6���� 
g�k�rm{}v�pwj}r�i¦r�tZp�e\gs�2rmn�n�g2o���r�i\�\j}iQ~g�{}g2��pwn�r���rmv\�\{|j}i\~E�Py�nwy��4g�p�g2n�o�t�rmn�Ï>¶�obp¬y�p�g2o���j|p�eØ��y�o�o�g2o�{}g�o�o
pwe\y�i � �;g�Å¼v\o�j}i\~�g¡À��2{}vQo�j|k�g;�¬ePy�i\iQg2{}o�í
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£<j|~mv\n�g Þ í	dfe\g�9<;�Ïs ÔÏ>¶)pwnwy�i\o�jlpwj}r�i0t�rmn��°tÝy���pwrmn�o"y�i\��eQg2{}j|�2jlpLq y����\{|j|p�v\�\g2o���@BA4CzDGF2H1J.KLC4M^N)º¤y�~�i\g�p�j}�
t�rmn��UtÝy���p�rmn0t�rmn�pweQgg9<;�Ïs ?>�½ û���Þ�� ¿cpwn�y�i\o�j|pwj|rmi�i\rmn���y�{|j}Ü2g���p�r�p�e\g��\j|��r�{}g�t�rmn�� tÝy���pwrmn���@���C4K,F?C4�H1J.KLC4MON<d	nwy�i\o�jlpwj}r�i>e\g2{|j}��j|pLq0y��4�\{}jlpwv\�\g�qSa3r � t�rmnX9<;�Ïs LÏ ¶ ½ û ÃmÃ µ ¿¡��@BY�[^]k_,F2H1J.KLC4M^N�d	nwy�i\o�j|p�j}rmi�e\g�{}j|�2j|pLqy��4�\{}jlpwv\�Qgfq a3r � t�rmn\9<;�Ïs LÏç¶�½ û�´m��µ ¿¡�	dfeQgAn�g�o�v\{lpwo�t�n�rm�°xz���cu\Í¨�Yrmn�{|� g�À���g2n�j}�4g2i�p¬y�{��Py¨p¬y-y�iPy�{lq�o�g2oy�n�g;o�e\r���i � q�pwe\g��Py�pwy���rmj|i�pwo ' û�µ=+ � û Ã +,/�û�´�û � û,-m�L( �"dfe\g�n�g��¤y�iQ� � {}v\g;obq�� � rm{|o�y�n�gcp�e\g;n�g�o�v\{lpwo
t�n�r�� y�iPy�{lq�o�g2or�t û2Ð y�i\� �¨Ð g�À��2{|v\o�jlkmg/�¬ePy�i\i\g2{|o2�fn�g2o���g2��pwjlkmg2{lqm�Ödfe\g¤��v\n�k�g2osy�n�g�t�n�r�� x*�»º
�,y�{}�2vQ{¢y�p�j}rmi\o/½Ý�\r�p�pwg���¿y�i\�©t�n�rm� �4g2o�rmi�  � y�n�q�rmiª�\n�g�o�o�j|i\~Ù�2rmi�p�n�j � vQpwj|rmi\o�\n�g2�\j|��p�g2� � q«Â?ÈA�-x
½Ý�\y�o�e\g���¿��

�={|{��¬ePy�i\i\g�{}oc��j|{}{ � g>��g2y�o�vQn�g2�Eo�j}�>vQ{|p¬y�i\g2rmvQo�{|q���jlpwe�pwe\g�xz���cu û�� �\g�pwg���pwr�n2��y�iQ�Ey�iEg�À�p�g2i\o�j|kmg
�Py�pwy � y�o�g;t�rmn�Ï ¶ o�pwvQ�\j}g�o���j|{}{ � g��2n�g,y�p�g2�st�n�rm� pwe\g��\n�rm��r�o�g2���4g,y�o�v\n�g���g�i�p�o2�
dfe\g>§Pn�o�p;r � ±�g2��p�j|k�g>j}o-pwr��y��/rmv�p=pweQg>��vPy�n���o�p�n�v\��pwv\n�g>r�t�Ï ¶ oZt�n�rm�ãpweQg>�Py�pwy�r�t?g�À���{}v\o�j|kmg

�4g2o�r�i�g�{}g2��pwn�rm�\n�r��\v\��pwj|rmi�n�g,y���pwj|rmi\o2�Ydfe\j}o�j|o-�4r�p�j|k�y�pwg�� � q�p�e\g»n�g2o�v\{|p�oZo�e\r���i¤j|i¤£<j|~\� Þ �\��eQg2n�g
�YgEo�g2gEp�ePy�pp�e\gE��g�o�rmi�  � y�nbqmrmi©�Qn�g2o�o�j|i\~Ù�2rmi�pwn�j � v�pwj}r�i©�\g2��n�g,y�o�g2osn�y��\j}�Q{|qÙ��j|p�e��S��y�i\�©p�ePy�p
pweQg/�Py�pwy��,y�i � g/y��\�\n�r,À�j}��y�p�g2{|q¦�\g�o���n�j � g2�©j|i¥pwg�n��4o�r�t��Qn�g2o�o�g�����vPy�n���o2�7dfe�v\opweQg/�Py�pwy`y�p����i ´ ��g�Å����,y�i � g>v\o�g2����r�n�g>�\j|n�g���pw{lq�p�r��\n�r � g p�e\g���vPy�n��¤o�v � o�p�n�v\��pwv\n�g�r�tYÏ>¶wo2�0ËZg2n�g��Ag
i\r�p�g�pwe\y�p>pweQg���g�o�rmi�  � y�nbqmrmià�\n�g2o�o�j}iQ~�o�e\r���iÙj}ià£<j|~\� Þ y�n�g�2y�{}��v\{¢y¨pwg2� ' ´T+1( ��j|p�eà�Py�n�y���g�pwg�n�o
pwe\y�p�y�n�g�e\g2y,k�j|{|q �2rmi\obpwn�y�j}i\g�� � q�§Qp�pwj|i\~�yckmg�n�q�g�À�p�g2i\o�j|kmgZ�Py�pwy�o�g�p�r�t Ð Ïy} Ð Ï~| Ð�Ð Ïên�g,y���pwj|rmi\o
v\�Ùpwr�y�i¦j}i�k�y�n�j}y�i�p���y�o�o�r�t�� � � �;g�Å y�i\��9�Ï } Ð Ï n�g,y���pwj|rmi\o�v\�Ùpwr�� � û=j�" �;g�Å �
��e\j|�¬e���y���g�ozpwe\g��\eQg2i\rm�4g2iQrm{}rm~�j}�,y�{}{|q��Qn�g2�Qj}��p�g2�~�S�b L�\g���g�i\�\g2iQ�2g n�g,y�{|j}obpwj}���<dfe\g���rm���\y�n�j|o�rmi�r�t
pweQg�n�g2o�rmiPy�iQ�2g�g2{|g2��p�n�r��2rmvQ�\{}j|i\~�Py�n�y��4g�pwg�n�o�y�p��S��i ´kjîµ �;g�Å��;p�rsp�e\g�����xzÆ n�g2o�v\{|p�ocpwePy�p»y�n�g
g�À���g2��pwg2� � qp�e\g�p�j}�4g�r�t�p�e\g û��  Ô��g�Å vQ�\~mnwy��\g ' ´ Ã ( ��j|{}{�y�{|{}r���v\o>p�r � g�p�p�g2n>v\iQ�\g2n�o�p¬y�i\�Ùe\r��
pweQg�j}i�pwg�n�iPy�{Y�2rmn�g�r�tZ�\n�g�o�o�g��Ø��vPy�n���o�g2�4g2n�~�g2o>t�n�r�����xzÆêy�i\�Ùe\r�� p�e\g�o�p�n�rmiQ~�j|i�pwg2n�y���p�j}rmi�j}o
n�g�o���rmi\o�j � {|gct�rmnzpwe\g;t�rmn���y¨pwj}r�i�r�t)Ï>¶-obp¬y�p�g2o��
dfe\g o�g2��rmi\�/r � ±�g2��p�j|k�g j}o�pwr4j}i�k�g2o�p�j}~�y¨pwg�pwe\g»�Qq�iPy��4j}��oZr�t<�\n�g�o�o�g2�E��vPy�n���j|i�pwg2n�y���p�j}rmiQo-j|i\o�j|�\g

pweQg i�v\�2{|g2rmiE��rmn�g y�i\�¤p�rv\i\�Qg2n�obp¬y�iQ�Ee\r��°p�e\g2o�g>j}i�p�g2nwy���pwj|rmi\o-g2�4g2n�~mg0t�n�rm���»xzÆ>��üg>y�n�g �4r� 
pwjlk�y�pwg�� � q�pwe\g�n�g2��g2i�p0y��Qk�y�i\��g�j}iE�\g�kmg2{|rm�\j|i\~�ePy��\n�rmiÇ��r��\g�{}o � y�o�g���r�iÇp�e\g�Æ=q�o�rmi� bu��¬e���j}iQ~mg2n
g2��vPy¨pwj}r�i\ozr�tX��xzÆ ' "=-,/k"=+L( �"dfe\j|o�y��\�\n�r�y��¬e�ePy�oz�\n�r�k�j}�Qg2��pwe\g={}j}iQ��o � g�pL�Ag�g2ispwe\g;�Qn�g2o�o�g�����vPy�n��
�\n�rm�Py�~�y¨pwrmn��)�\n�g�o�o�g2�¦��v\y�n���o��2y�p�p�g2n�j|i\~Çy��4�\{}jlpwv\�Qg2o2�<y�i\�`p�e\g&��xzÆã��y�~mnwy�i\~mj¢y�i��/dfe\gg�{}g���pwn�r� 
��y�~mi\g�pwj}�0t�rmn��ýtÝy���pwr�n�o;r�t�pwe\g�~mn�rmv\i\�y�i\�Çg¡ÀQ��j|p�g2���\n�r�p�rmi�o�p¬y¨pwg2o��2y�i�p�e�v\o � g��\g�pwg2n���j|i\g2� � q
y��\�Q{|q�j}i\~>p�e\g»ÈAg�p�e\g� ÔuQy�{|��g�pwg2nwÍ�£�y��\�\g�g�k�g2��vPy�p�j}rmi\o ' -�µ � - ûE( pwr�y � rmv\i\��o�q�obpwg2�ãr�t�p�e\n�g�g»�Qn�g2o�o�g��

û�µ



��vPy�n���o���j|p�eÙ�\n�rm��g2nbpwj|g2o�y�i\� � j|i\�\j}iQ~Ej}i�pwg�nwy���pwj}r�i\o pwe\y�p�y�n�g��\g�n�jlkmg2�Ùt�n�r�����xzÆ>�"ÁLiàpwe\j|o>�zy,q
pweQgg�À���g2n�j|��g�i�p¬y�{�j}iQt�r�n���y�pwj|rmir�i�pwe\g � y�n�q�rmiàg2{|g2��pwn�r��2r�v\�\{}j|i\~¤�\y�nwy��4g�p�g2n�o �,y�i � gn�g2{}y�pwg���pwr
pweQg4j|i�pwg2n�y���p�j}rmiÇr�tA�\n�g�o�o�g2����vPy�n���o>y�iQ�g�kmg2i�p�vPy�{}{lq/pwr6��xzÆ>��Æ�uQÂëy�iPy�{|q�o�g2o»r�tzÏ>¶0g�{}g2��pwn�r���rmv� 
�\{|j}i\~4�Py�n�y���g�pwg�n�o=e\y�k�g>pwe\g0��r�pwg2i�p�j¢y�{�pwr�rm��g�i/v\�Ei\g��°rm�\��rmn�p�v\i\j|p�j}g�o-p�r�j}i�k�g2o�p�j}~�y¨pwg0p�e\g>rmn�j}~mj|i
r�t	�\n�g2o�o�g2��{}j|~me�pz��vPy�n����2r�iQ§Pi\g���g�i�p�j|i � y�nbqmrmiQoZy�i\�pwe\g;i\y�pwv\n�gcr�t	�Qq�iPy��4j}�2y�{��¬e\j}n�y�{®obq��4�4g�pwnbq
� n�g,y���j}iQ~\��o�j}iQ�2g � r�pwe�r�tYp�e\g2o�g��Qe\g2i\r���g�iPyQ����e\j}�¬e�\rm�4j}iPy¨pwg p�e\g��\e�q�o�j}��o r�tYePy��\n�rmi\o��<y�n�g�n�j|~� 
rmn�rmv\o�{lq�j}iQ�2rmn���rmn�y�pwg��sj}i�pwr�Æ�uQÂ«y��Q�\n�r�y��¬e\g2o��zdfe\g�§Pn�obpZobpwv\�Qj}g2o-r�t<i�vQ�2{}g�rmi�t�r�n�� tÝy���pwr�n�o���j|pweQj}i
pweQgt�nwy��4g��Yrmn���r�tZÆ�uQÂ7ePy,kmg ±�v\obp � g�g2iÙ�2r����\{|g�p�g2� ' -m�1( ��dfeQg��,y�{|�2v\{}y�pwg��ànwy�p�j}r6���LQSU��4QPRUr�t
pweQg>g2{}y�o�p�j}� �Qn�r�p�rmi/t�rmn��êtÝy���pwrmn�o2�®o�e\r���ij|iE£<j|~\��Ã\��y�~mn�g2g�o=�Ag�{}{<��jlpwe¤p�e\g>g¡ÀQ��g2n�j}�4g2i�p¬y�{<�Py�pwy�y�p� � i Þkjæµ �;g�Å � �Q��e\g2n�gcpwe\g���vPy�n�����rmn�g;obp¬y�nbpwozpwr��Qrm��j|iPy�p�g��)dfe\g��\j|o���n�g2�\y�i\��q�y�pf{}r�� � � j|oz�\v\g
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effect of gluon cloud
Rapid acquisition of mass is
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