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Figure 5.8: RG evolution of the
Q)

in the Standard Model (dashed
lines) and the MSSM (solid lines).
In the MSSM case, the sparti-
cle mass thresholds are varied be-
tween 250 GeV and 1 TeV, and
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inner tracker and muon detector measurements (“full system” in Figure 1.5).
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�z�e��Ae�}=eGv³@�D	hiok`ym=m=ego4okeG~geG`�}=eG�"hio�`cm=m=ego�d�eG~g`c�k`yj=b���t�j=ok_©f�jYhkz�hkz�e(~G]YvcjYok`c_HeghkeGo4]�b�d�_^s+j=b
� K ��hieG_H�G�"
�z�e�_^s+j=b�� K ��hkeG_Ehkok`ym=m=eGoLd�eG~g`c��`cj=b�`y�-d�eGo�`y}YeGd�t�okj=_Åhiz+e.,�vyj=f�]Yv��*s�j=b9
 ok`ym=m=eGo
µÇ,.�*
	·�w�z�`c~�z%s+�keG�\d�]�hi]Ct�okjY_¦]qh�_Hj=��h.t�j=s�o.okeg~Gj=b+��hio�s�~ghkeGdQ_^s+j=b���o�eGuTj=o�hkeGdlt�okj=_�hiz+e
f�]Yo�okegv�]Yb�d9eGb�d+~p]Yu*u�j=o�hi`yj=b���jYt hiz�e�hkok`cmYm=eGog�
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�>'(¤pÈ�Î�]qh�t�s�vyvL��'/�5vys�_H`cb�j=��`yh K ��
�z�eGo�egt�j=o�eY|Ihiz+e9�����?_^s�j=b�hiok`ym=m=ego._�s���h{o�eG~gj=b���hkoks�~�h
hiok]Y~��3��s��k`yb�m�hkz�e�o�eGd�s�~geGdnm=ok]Yb3s�v�]Yo�`yh K d�]qh�]xm=`�}=eGb�`cb�hkz�e\hkok`cmYm=eGo(��hio�ep]Y_C|�w�`�hiz�hkz�e�fTeG��h
uTj=�k��`cf�vye{okeG��j=vcs6hi`cjYb2µ¨$O`ym�� F���D ·/`cb�jYokd�ego�hkj9u�okj=z+`cf�`�h�t�]Y�Yeg�G�r
�z�`y��hi]Y�k��`c��_�]Yd�e{d�`�´�~gs�vyh
fTeG~p]�s��ke	okeg~Gj=b���hio�s�~ghk`cb�m._^s�j=b+��t�o�j=_?u�z K �k`y~p]Yvyv K `cb�hiegokeG��hi`yb�m\z+ep]p} K j=f>��eG~�h�d+eG~p] K �L]Yd�_H`yhi�
]�vc]Yokm=e	_^s�jYbxf�]Y~��3m=o�j=s�b�dC]Y���kj>~G`�]qhieGd�w�`yhiz�z�ep]p} K §3s�]Yo���d+eG~p] K �G|�d+eG~p] K ��jYtn04����]Yb+d�N{�­�g|
z�]Yd+okj=b�`y~�u�s�b�~�z6@Çhiz�o�j=s�m=z�|�fTep]Y_¡z�]Yvcj�|�~gj=�k_H`c~�ok] K �g|�]�b�d*hkz�e\vc]YokmYe.b+eGs+hkokj=b*f�]Y~��3m=okjYs�b�d
hiz�]�h�okeg�ks�v�hi��`cb�� Ç � ç � ½ u�okj>~Geg�k��eG��w�`yhiz+`cbn_^s�j=b�d+eghieg~ghkj=ok�g�H
�z+eG�keHf�]Y~��3m=o�j=s�b�d+�\~G]Yb
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_^s�jYbxhioi]�~���@R�kegm=_�egb�hi��t�j=ok_HeGd�`cbxhiz+e�_^s�j=bxd+eghieg~ghkj=ok�g|�f�jYhkz�jYt�w�z�`c~�z9~G]Yb9vcep]�d�hij{_^s+j=b
hiok]Y~��1o�eG~GjYb���hkoks�~�hi`cjYb��^
�z�eHf�]Y~��3m=o�j=s�b�dloi]�hke{_^s���h�f�e{~gj=b�hiokjYvcvcegd�f K h�]Y�3`cb+m9]Yd+}�]Yb�h�]YmYe
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���·�t�okj=_�hiz+e
�k`³�%d+eghieg~ghkj=o^v�] K eGok��jYt	]1��hi]�hi`yj=b���
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Mo�`cm=mYeGo(�*jYhkz�eGo J j�]Yo�dQµ�
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hiz+e	�/� ��
7]Yb�d��-� ��
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�z+e{�*s�jYb1�MjYo�h��-]Yokd%µÇ���"��·	~gj=vcvyeG~�hi�	]YvcvAj�tOhiz+e^� ��
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µ�s+u�hijxDp°�·4t�jYo�]�mY`y}=egbx��hi]�hi`yj=b�w�`�hiz�`yb�]\�keG~�hij=og|+��j=o�hk�Lhiz+eG_C|�]Yb�d��keGb+d���hiz+e/fTeG��h�hiz�o�eGe(hkj
]Yb9�6�S}>`�].j=u+hk`c~p]�vT��fTeGo��G�4����`cb�mYvce/�+�2~gj=vcvyeG~�hi�L�M��
�����eGb�h-}>`�].��t®hiegeGb�D=� Z ,�f�`yh�È��LjYu+hi`y~p]Yv
vc`yb��3�G|6]Yb�d�`y��okeg�kuTj=b���`cf�vye/t�j=o�vy`cb��3`yb�m^� ��
���`cb�Í*]Yb�d�ÎH`cb�j=okd�ego�hij\t�j=ok_Åt�s�vcv�hkoi]Y~��3�G|�]�b�d
hij�o�eGuTj=o�h�hiz�exhkoi]Yb���}=egok�ke9_Hj=_HeGb�his�_ µ³Õ » ·�|LÍ |�]Yb+dQÎ�t�j=o^eG]Y~�zSt�s�vcv�hiok]Y~�����
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�z�er
Mok]Y~��=@�$O`yb�d�ego

�keG]Yok~�z+eG��`yb�Î1]Yb�dQÍ�o�j�]Yd���t�j=o.� ��
��.okeG~geG`�}=eGd�w�`yhiz+`cbl]9hkz�okegerf�s�b�~�z6@R~Go�j=�k��`cb�m�w�`yb�d�j�w
hiz�]�h\]YokeH~Gj=b+�k`c��hiegb3h\w�`yhkz�]9_^s�j=blhiok]¥��eG~�hij=o K hiz�o�j=s�m=zlhiz�eHeGb�d+~p]Yu�� J"K _�eG]Y�ks�o�`cb�m9hiz+e
�i]�m=`yh�h�]^`cb+d�s�~Gegd*f K hkz�e�_�]YmYb�eghk`c~/��egvcd�|�]�Õ » _Hep]Y��s�okeg_�egb3h	~G]Yb*fTe�_�]�d�eY�
(G�3+*9:6�5Bcd;
K
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Second generation prototypes

$O`ym=s�oke/F��­F+Ð���`�]Ym=ok]Y_0�kz�j�w�`cb+m�
 oi]Y~��=@#$O`cb�d+eGo�v�] K j=s+hp�
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$O`ym=s�o�e�F��«ª6Ð"�6eG~�hij=o	�4okj>~Geg�k��j=o(vyj=m=`y~�u�ok`yb�~G`yu�vce��


�z�e�hiok]Y~��=@R��b+d�`cb�m�u�okj>~Geg�k��`c�Lu�]Yo�hi`yhk`cj=b+eGd�`yb�hij^��eg}=egoi]Yv���hiegu��G����mY`y}=egbx��hi]�hi`yj=b�w�`�hiz�`yb
]S�keG~�hij=oC_�] K z�]p}=e%]��C_�]Yb K ]Y�9hiz+okeGe�� ��
��*o�eGuTj=o�hkeGd[hijShiz�e��+�M��
�z+eG�ke�� ��
��1]Yo�e
hiz+eGbV~gj=b�}=ego�hiegdB`cb�hijShiok]Y~��=@#��eGm=_HeGb�hi�g|�w�z�`c~�zV]Yokeld�eG��~Go�`cfTeGdV`yb[hkeGo�_��9jYt\hiz�eg`co�Í�]�b�d
Î2~Gj>j=okd�`yb�]�hkeG�G�[��]Y~�z)hkoi]Y~��=@#��eGm=_HeGb�h�`ybPeG]Y~�z7��hi]�hi`yj=bP��z�j=s�vyd)f�e*~�z�eG~���eGd&]Ym�]Y`yb���hHhiz+e
�kegm=_HeGb�hi�{`yb�jYhkz�eGo^��h�]�hk`cj=b+�\hij�d�eghkeGok_H`cb+e�hiz+exvc`y�YeGvy`cz�j>j>dnhkj1z�]p}=e�jYok`cmY`cb�]�hkeGdnt�okj=_ hiz+e
�i]�_�e�_^s+j=b��4
�z�egokegt�jYokeY|�eG]Y~�z9hioi]�~���@R�kegm=_�egb�h�`c��e��>hkoi]YuTj=v�]qhieGdxhkz�okjYs�m=z�hij{jYhkz�eGo���h�]�hk`cj=b+�
]Yb�d&~Gj=_Hu�]Yo�eGd&]Ym�]Y`yb���h9e �6`c��hk`cb�m2�kegm=_HeGb�hi�g�¼�Rtr]Yb[e��>hiok]YuTj=v�]�hk`cj=b7`y�9�ks�~g~GeG����t�s�v¨|.hkz�eG��e
�kegm=_HeGb�hi�H]Yo�e�vc`cb+�YeGdQhkjnt�jYok_ ]���`cb�m=vye�hiok]Y~����S��]Y~�z�uTj=���k`cf+vce�u�]Y`yo�w�`y�kex~gj=_^f�`yb�]�hi`yj=b%`y�
hieg��hkeGdV`yb&u�]Yoi]YvyvcegvÇ�?�	t®hieGo9e �6hkoi]YuTj=vc]�hi`yj=b�|	d�j=s�f�vyeghk�*]�oke�hiz�egbVvy`cb���eGd:hij2]Y�k��eG_^f+vcent�s�vcv
hiok]Y~��3�G�n��eGd�s+b�d�]Yb�h^hkoi]Y~��3�{]Yo�ex~p]�b�~GegvceGd�|Ihiz�e�f�eg��h^hkz�okege�hiok]Y~��3�r]Yoke��keGvyeG~�hieGd�|�]Yb�d%hiz+e
hiok]Y~��xu�]�oi]Y_HeghkeGok�	]Yo�e�hiz�egb�_Hep]Y��s�okegd��


�z�e��+�1z�]Y�Ahiz+e�]Yf+`cvc`�h K hkj(z�]Yb�d�vyeL� ��
�� okeg~GeG`�}=egd�j=s+h jYt+��hkeGu\t�o�j=_Vhkz�e�f�s�b�~�z^~gokj=���k`yb�m
hi`y_�e�`yb�w�z�`c~�z9hiz�e\]Y~�his�]YvA_�s�j=b�hiok]�}YeGo��keGd*hiz�e�d�e�hieG~�hij=o�}=jYvcs�_HeYÐ4hiz+`c��~p]�b�fTe�hkz�e�okeg�ks�v�h
jYt(�kvy`cm=z�h{hi`y_�e���z�`yt®hk�{`cbSeGvyeG~�hiokjYb�`c~9� K b�~�z+okj=b�`y¤p]�hk`cj=b2j=o{fTeG~G]Ys��keCjYt/eGvceg~ghkokj=b2d�ok`�t®h^hi`y_�e
eg��eG~�hi�^w�`�hiz�`yb�hiz�e�~�z�]Y_^fTeGo��G��'/]Yb�d+vc`cb+m*hiz+eG�ke�jYs+h{jYt�hk`c_Hex� ��
��{`c��]Y~G~gj=_�u+vc`c��z�eGd�f K
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hiz+e J s�b�~�z���okjY�k�k`yb�m{�/b�]Yv K ¤GegoG|+w�z+`c~�z9]Yvyvcj�w��Lhkz�e.�6eG~�hij=o-��o�j6~geG���kj=o-hkj^t�j=ok_Åhiok]Y~��3�-t�okj=_
� ��
��(o�eG~geG`y}YeGd*s�uChkjrj=b�e�f�s�b�~�z*~Go�j=�k��`cb�mrv�]qhieGo-hkz�]Yb9hiz�e�eG]Yokvy`ceG��h�� ��
��


�z�e���o���h���hieGu�`yb�hkz�e/hiok]Y~��=@R��b+d�`cb�m{u+okj>~GeG���-`c�"hij^e �>hioi]�u�j=vc]�hie(u�]Y`yo�w�`c��e/~gj=_^f�`yb�]�hi`yj=b��
jYt3hiok]Y~��=@#��eGm=_HeGb�hi�g�I
�z�`y��`c��]Y~g~Gj=_Hu�vy`c�kz+eGd�f K o�eG§3s�`co�`cb�m-hkz�eIh#wLj(��eGm=_HeGb�hi�Ahkj�f�e4~gj=b��k`y��hkeGb�h
w�`yhkz9]{_^s�j=b�j=o�`cm=`yb�]�hk`cb�m.t�okj=_Åhiz�e�~gj=vcvy`c��`cj=bH}=eGo�hie �C]Yb�d�w�`yhkzC]Yb9]Yu�u�o�j=u�o�`�]�hke�~Gs�o�}�]�his�o�e
`cb+d�s�~GegdSf K hiz�e�b�jYb6@#s�b+`yt�j=o�_¦_�]Ym=b�e�hi`y~���egvcd����¼�ks�~g~Geg�k��t�s+v(e �6hkoi]YuTj=vc]�hi`yj=b�`y�r]Y�k��`cm=b�egd
w�z�egb�h#w�j*hioi]�~���@R�kegm=_�egb�hi�^vy`ce{w�`yhkz�`cb�]Yvcvyj�w�egdlw�`yb�d�j�w��^jYt¶mrÎ�]Yb�d mHÍ%@/b�eG`�hiz�ego�� ��

�kz+j=s�vcd�f�eHu�]Yok]YvcvyeGvOhkj*hkz�e�fTep]Y_ ]¥�+`y�G|M]Yb�d%fTjYhkz���z�j=s�vyd%]Yu�uTep]�o.hkj�j=o�`cm=`yb�]�hie^t�o�j=_Ûhiz+e
`cb�hkeGoi]�~ghi`yj=b�okegm=`cjYb��


�z�e�
Mok]Y~����(�k�keg_^f�vyeGo�
(b+`yhi�"µ�
M��
	��·�e��+]Y_H`cb+eI�ks�~g~Geg�k��t�s+vcv K e��>hiok]Yu�jYv�]�hkeGd�hiok]Y~��=@#��eGm=_HeGb�h
u�]Y`yok��hij^��eGe�`�t�]�vc]Yokm=ego4hioi]�~���~G]YbxfTe(t�j=o�_�egd��I�Rt��kj+|6hiz+j=�ke���eGm=_HeGb�hk��]Yoke(~Gj=_�f�`cb�egdx]Yb+d�]
~Gj>d�e	`c��]Y���k`ym=b�eGdHhij.d�eGb+jYhie�w�z�`c~�zH_^s�jYb���h�]�hk`cj=b��"]Yo�e�`cb�}=j=v�}=egd���$�j=o4e��+]Y_Hu�vce�|>$O`cm=s+oke F��«ª
`cvyvcs���hiok]�hieg�/hiz�o�eGeH� ��
��xµ�`cbn��hi]�hi`yj=b��CÖgDG×�|	Ö W ×�|�]�b�d�Ö��Y×3·/fTeG`cb+mCvy`cb���eGd�hij�t�j=o�_�]��k`yb�m=vce
_^s�jYbrhkoi]Y~����4
�z�eg�ke	hioi]�~��>�L]Yo�e-��ok��hLt�j=o�_�egdr`cbru�]Y`yo�w�`c��e�~Gj=_�f�`cb�]qhi`cjYb��GÐ ]YbHe��>hiok]YuTj=v�]�hk`cj=b
jYtM��hi]�hi`yj=b���ÖgD Ç W ×r`y���ks�~g~GeG����t�s�vyv K _�]Yd�e�|�]Y��w�egvcvA]Y�	]r�ks�~g~Geg�k��t�s+vMe �6hkoi]YuTj=vc]�hi`yj=b�jYtM��h�]¥@
hi`yj=b���Ö W Ç �Y×+��$�o�j=_Ehkz�e�`yvcvcs+��hiok]�hi`yj=b�|6`yh	`c�	eg}>`cd+eGb�h/hkz�]�h	hiz�eg�ke^��_�]Yvyvcego-hioi]�~��>�/]Y~ghks�]Yvyv K
j=o�`cm=`yb�]�hie^t�o�j=_�hiz�e��i]Y_HeH_^s�j=b�| hiz�egoke�t�j=oke�|Ohiz�e�
M��
Åw�`cvyv4~Gj=_^f+`cb�erhiz�e��k_�]YvcvyeGo�hiok]Y~��3�
hijYm=eghkz�eGo�hij{t�j=o�_¼]rv�]Yo�m=eGo{ÖgD Ç W Ç ��×�]��k�kj>~G`c]�hi`yj=b��

�Ûvc`y��h�jYt�b�`yb�e�uTj=�k��`cf�vye*hkoi]Y~��3�x`y���kegb�h�hij�hkz�e�$O`yb�]Yv(�6eGvyeG~�hi`cjYb7
(b�`�h�µ�$4�+
/·����>`cb�~ge
d�`���egokeGb�h�d�]qh�]^��hkokeG]Y_���_�] K ~gj=b�h�]Y`yb�d�]�hi]�t�okj=_Åhiz�e��k]Y_He�_^s�j=b��g|+hiz+e�$4�+
V_^s+��h�~p]�b�~Gegv
okegd�s�b�d�]Yb�h(hkoi]Y~��3�G|T]Yb+dC��eGvyeG~gh�hkz�e�f�eg��h	hiz�o�eGe�d�`c��hi`yb�~gh�~G]Yb�d�`yd�]�hieg�G�


�z�e(��b�]Yv���hi]Ym=e	jYtAu�o�j6~geG�k��`cb�m\`cbrhiz�e	
�$�|3uTeGo�t�jYok_HeGdHf K hkz�e(�(�k��`cm=b�_HeGb�h�
(b�`�hp|3`c��hiz+e
_Hep]Y��s�okeg_�egb3h/jYtIhkz�e.hkoi]Y~��9u�]�oi]Y_HeghkeGok�	w�z�`c~�z*`cb�~gvcs�d+eG�(hkz�e�Íl]Yb+d1Î9~Gj>j=okd�`yb�]�hkeG�	jYtIhiz+e
_^s�jYb�|+hiz+e\_�]Ym=b�`�his�d+e�jYt hiz�e�hiok]Yb���}=eGo��ke\_�j=_HeGb�hks�_<Õ » |�hkz�e��k`ym=b9jYtOhkz�e�_^s�j=b�|�]Yb�d*]Yb
j�}=egoi]Yvyv�§3s�]Yvy`yh K µ�`cb�hkeGoku+okeghkeGdC]Y��hkz�e�s�b+~GeGo�h�]Y`yb�h K jYtAhiz+e�_�j=_HeGb�hks�_Þ_Hep]��ks�o�eG_HeGb�h · �4
�z�e
_Hj=��h�`c_Hu�j=o�h�]Yb�hL§3s�]Yb�hi`�h K hkj{~p]Yvy~Gs�vc]�hie(]Y~G~gs�oi]qhieGv K `y�Lhkz�e�_^s�jYb^Õ » |�]Y�Lhiz�`y��§3s�]Yb�hi`�h K z�]��
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]�d�`yokeg~gh{`y_�u�]�~gh\j=b%hiz�e�hiok`ym=m=ego\ok]�hie�]�b�d%j=b%hkz�exeg´H~g`ceGb+~ K �n
�z�e�hijYhi]Yv�vc]�hiegb�~ K jYt�hiz+e
�6eg~ghijYo(�4o�j6~geG�k��j=o	`c��D��{f=��µ¨$M`cm F�� Z ·��

$O`ym=s�oke{F+� Z Ð\��`�]�m=oi]Y_Ü�kz+j¥w�`yb�m9hi`c_He{okeg§3s�`co�eGd�hkj*~gj=_Hu�vce�hierep]Y~�z���hi]Ym=erjYt�hkoi]Y~��=@Ç��b�d�`yb�m
u�o�j6~geG�k�g�


�z�e/�6eG~�hij=oL�4okj>~GeG���kj=oLf�j=]Yokd*µ¨$M`cm�� F��¯² ·I]Y~G~geGu+hk�L��t®hkeGeGb�j=u+hk`c~p]�v�vc`yb��3��t�o�j=_©��}Ye��Cs�j=b
�MjYo�hx�-]Yokd��g|-w�z�eGo�e�eG]Y~�z)vc`yb��%~G]Yoko�`ceG�H`cb6t�j=ok_�]�hi`yj=bQ~GjYokokeg�kuTj=b�d�`yb�m�hkj�jYb�e�_^s+j=b2hkoi]Y~��
�kegm=_HeGb�hOeG]Y~�z�f+s�b�~�z6@R~GokjY�k�k`yb�m�|qw�z�`c~�z.`c��d�eg�k~Go�`cfTeGd.f K ](� W @#f�`�h�w�jYokd��O�"]�~�z�vc`yb��(hkoi]Yb+�k_H`yhi�
]^� W @#f�`�h"wLj=o�d�eg}=ego K W ª\b��L�kegok`�]�vc`c¤geGd�j¥}YeGo�]�D=� Z ,�f�Èq�Lj=u6hi`c~G]YvTvc`cb+�T�I��u+hi`y~p]Yv�hiok]Yb���~GeG`�}=egok�
]Yo�exs��kegdSf K hiz�e9�*�L�?t�j=o�hkoi]Yb+�k_H`c�k��`cj=b�|4]Yb�dQf K hkz�eC�+��t�j=o�o�eG~Gegu+hi`yj=bSjYt	� ��
Þd�]�h�]+�
�/d+d�`yhk`cj=b�]�vcv K |�hkz�erf�j�]�okdlokeG~geG`�}=eG�.s�ulhijC°C_�s�j=b�hiok]Y~����kegm=_�egb�hi�G| �kegb�h�� K b+~�z�okj=b+j=s��\hkj
hiz+e{F X ��'(¤H��'��B~Gvyj6~���|�t�okjY_¢hiz+e J ]Yoko�eGv��Cs�j=bl� K ��hkeG_Û}>`�]�]xhiok]Yb���`yhi`yj=b1~G]YokdnfTeGz�`yb�d
hiz+e.
 oi]�~���@#$O`cb+d�eGo�~Gok]�hie��­��~gs���hkj=_¡f�]Y~��3u�vc]Yb�eY�

J eG~G]Ys���eHhkz�e{hioi]�~��1�kegm=_�egb�h\`yb+t�j=o�_�]�hk`cj=b1]Yoko�`y}=eg��t�okj=_aD¥ªxd�`y��eGo�eGb�h�j=u+hk`c~p]�vIvc`yb��3�G|A`yh
`c�/]Yvc`ym=b�egd*hij�hiz�e^u+okj=uTeGo�f+s�b�~�zn~Go�j=�k��`cb�mxb3s�_�f�ego�f K s���e^jYt4t�okjYb3h�@#egb�dn$O��$ ����]Yb�d1� K b6@
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~�z�o�j=b�`c¤G]�hi`yj=b�u+okj>~GeGd+s�okeg�G��
�z�e��>eG~ghkj=o���eG~geG`y}YeGo�]Yvcm=jYok`yhkz�_?`y�L`y_�u�vyeG_HeGb�hiegd�`ybx]\��eGo�`ceG�LjYt
~p]��k~p]�d�eGd�vcj>j=�=@#s�ur_HeG_Hj=ok`yeG�G|�`ybrj=okd�ego4hij._�`yb�`c_H`c¤ge"hkz�e(��`c¤ge	j�t���hi]�hi`y~�_�eg_�jYok`ceg�	µÇ�+������·
~�z�`yu��/o�eG§3s�`co�eGd�Ð�~�z�]Y_^fTeGo(�kuTeG~G`���~^� ��
Bd�]qh�]�`y���keGb�h�hkj�hkz�e.��ok��h/_�eg_�jYo K |�hkz�`c�	_�eg_�jYo K
hiz+eGbC�keGb+d��	]rvyj6~G]YvAÍC_�eG]Y�ks�o�eG_HeGb�h�hij^h#wLj�_Hj=o�e�_�eg_�jYok`ceg��w�z�`y~�z9hkz�eGbCs���e�hkz�`c��vyj6~G]Yv�Í
_Hep]Y��s�okeg_�egb3h4]Yvcj=b+m(w�`yhkz^hiz�e�j=ok`ym=`cb�]�v3�M��
Sd�]qh�]/hij(t�j=ok_!]�m=vyj=f�]Yv6Í�]�b�d{Î�_Hep]Y��s�okeg_�egb�h
t�j=o-hkz�e�m=`y}YeGbC�keG~�hij=og�


�z�e�]�b�m=s�vc]Yo�`cb+t�j=o�_�]qhi`cjYb^t�j=o�]�vcv�hiok]Y~��{�kegm=_HeGb�hi�-`y�4hiz�egbxu�]Y���keGdxhkj.hkz�e/_�]Y`yb�$O�L,���|
w�z�`y~�zle �6eG~Gs6hieG��hiz+e{eGb�hi`yoke{�q@Rd�`c_HeGb+�k`cjYb�]YvAhiok]Y~��3`cb�mC]Yvym=j=ok`�hiz�_¡j�t"hkz�eH�6eg~ghijYo���o�j6~geG���kj=og�
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stop) or a gluino at the LHC are displayed in Figure 13.1. The nearly diagonal lines delimit
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Ä � ¬ � «FÅÆº� » Å ��´ ´�Ç¨´!Èv��« ¾ Ë ¤�¥ °�Ç¨¤!È ��« ½�¾ Ë
Ä � ¬ ¤ ��´FÅÉº� » Å ¤�« ��Ç¨´FÈ ��« r °�° ¤�Ç¨§FÈv��« ½	�
Ä � ¬ ¥ ¤�«ÊÅÉº� » Å ¥�« ±�Ç·°4È ��« � »�§ ��Ç·°4Èv��« ½ í
Ä � ¬ ° ¥�«ÊÅÉº� » Å ´�« ��Ç¨±FÈ ��« � §�¤ ´�Ç¨§FÈv��« ½ í
Ä � ¬ ´ ´�«ÊÅÉº� » Å »�« ¤�Ç}�ËÈ ��« í ��§�» §�Ç¨´FÈv��« ½	ª
Ä � ¬ ± »�«FÅÆº� » Å ��¤�« ¤�Ç¨§FÈ ��« ª °Ë§ ��Çlµ!Èv��« ½ ì
Ä � ¬ µ ��¤�«4ÅÉº� » Å �HµZ« ´�Ç®«ÊÈ ��« ì ¤�§*� ´�Ç¨»FÈv��« ½��
Ä � ¬ » �HµZ«4ÅÉº� » Å ¤�¥�« ��Ç®«ÊÈ ��« ì ¥�´�´ ¥�Ç¨´FÈv��« ½ Ã
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Ä � ¬ ��¥ ±�«�«4ÅÉº� » Å »�«�« ¤�Ç®«ÊÈ ��« Ä §Z° °�Ç¨±FÈv��« ½�¾
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Ä � ¬ ��´ ��«�«�«4ÅÉº� » Å �?°�«�« ��Ç}�ËÈ ��« ¾ »�§ »�Ç¨¤!È ��« Ë
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Ä � ¬ ��» ¤�¤�«�«4ÅÉº� » Å ¤�±�«�« ¤�Ç·°ÊÈv��« ½>Ä °�� ��Çlµ È ��« Ã
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Ä � ¬ ¤�« ¥�«�«�«4ÅÉº� » Å ¥�´�«�« »�Ç·°ÊÈv��« ½�� ° °�Çlµ È ��« Ã
Ä � ¬ ¤*� ¥�´�«�«4ÅÉº� » Å °�«�«�« §�Çlµ Èv��« ½ ì ° °�Ç}��È ��« �
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X ä �-ö¸ãDâ c �Mò�^ ³ á�ð>û ä ê�û � ä û�ôDã ä õ�ö5ô ä µmå�û ö�û(â�� ÷6µmãW� ä ûDêrã ä æ ä å�ç}ô ä å�� û ä �må�ç��!÷6ãDµHæ õ�çHêÿþ>�mãDµ�ö¸å��
ûDá>µ;% ä å��ýôDá¸â ¸ ôfçHå���ç1ã��CÄ½µ��¸â�� ! ûDá�ç��>â��cçHã(âBç�#^çHå�� ôfá¸âaæ ¸ Àmo�´ ² Á�ÄÔÒ ! û(µV� ä �uõ��¶çHêÿþä� ä å¸â9#ç�÷¸ôDârã�ôDá¸âýôDã ä ���mârãaçHå��&è¸ã(â(
<ûDâ���ârê;ô ä µHåÃê�ö5ô	ûCá�ç¥)mâwõvârâ;å¦çHè¸è�� ä â��N�lóQá¸â¹ôfãfç1å�û�)Hârã	û(â�ârå¸â;ã���ð½µ�÷ôfá>â�ôDá¸ãDâ;âj�¶âBç
� ä å���ú(â.ô@ûbçHå��éôfá>â ä ãQâ.ô$çä� ä û(ôfã ä õ�ö�ô ä µHå�ûQçHã(âÊû(á¸µ9%�åN� ¹ å~ç
���Zè���µHô@û�	>ôfá>âFå]ö¸æýõ]â;ã
µ�÷]â�)Hârådô@ûUçHãDâ���ö>æ ä å¸µ-û ä ôCðýû(êBç���â���ôfµ�Ò�õ!÷cõ]ö » � ¸ è ä þ1â�û^µ-õ�ûDâ;ã�)Hâ��u÷6µmãLôDá¸â�õ�çHêÿþ>�mã(µ-ö¸å���û ä å�ôfá>âçHå���ö��oçHãlè��¶µHô	û�çHã(âä��ö¸â
ôfµéá ä �má��ZðW%tâ ä �Há"ôDâ��Ôâ�)Hârådô@û�	ÖçHå��Ôå>µHô�ôfµÁçHå�ð&è�ç1ã(ô ä ê�ö��¶çHãlè>á]ð>û ä êBç
�÷6âBç?ô@ö¸ã(â��
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v$u;x��F÷L�ø��¢�u;{�ù Ñ� · �
X ä �-ö¸ãDâ c �-,�^ ³ á�ð>û ä ê�û � ä û(ôDã ä õ�ö>ô ä µmå�û ö�û(â�� ÷6µmãW� ä ûDêrã ä æ ä å�ç?ô ä å�� û ä �må�ç��!÷6ãDµHæ õ�çHêÿþ>�mãDµ�ö¸å��
ûDá>µ;% ä å���ôDá¸â ¸ ôfçHå���ç1ã��CÄ½µ��¸â�� ! ûDá�ç��>â��cçHã(âBç�#^çHå��iôfá¸âaæ ¸ Àmo�´ ² Á�ÄÔÒ ! û(µV� ä �uõ��¶çHêÿþä� ä å¸â9#ç�÷øôDârãÖôDá¸â:ôfã ä �V�mâ;ãLçHå��
è¸ãDâS
CûDâ��¶â;ê;ô ä µmå
ê�ö�ô@û`á�ç¥)mâxõvârâ;åiçHè¸è�� ä â��L�nóQá¸â�ê;µ-û ä å¸â:µ�÷ûôfá>â*� ä Ø]ârã(ârå¸ê;â
ä å¦ç
Î ä æýö>ôfá�ç
�ÖçHå��V�¶â4õ]â.ô®%Uâ;âråÂôDá¸âìô®%tµW��âBç�� ä å��!ú(â;ô@û�	Zôfá¸âÔÃ�Q· )mâ;ê;ôDµmãFçHå��Ãôfá>âä�¶âBç
� ä å��Fú(â;ô¥	çHå��AÃ�:·É)Hârê.ôfµmãQç1å��eôfá¸â�ûDârê;µmå��C�¶ârç�� ä å���ú(â.ôQçHã(â ûDá¸µ9%�åN�\óQá¸âCÃ�:·~µ�÷Wôfá¸âCâ()mâ;å"ô�	¸ôfãDçHå�û�)Hârã�ûDâæiµmægâ;ådô@ö¸æüµ�÷Öôfá¸â���âBç�� ä å��iæ9ö¸µmåL	JçHå��~ôfá¸â¹êrµ-û ä å¸â¹µ�÷LôDá¸âø� ä ØJâ;ãDâ;å¸êrâ ä åÃç
Î ä æýö>ôfá�ç
�nç1å��V�¶â
õvâ;ô®%târâråÃôDá¸â Ã�:· )Hârê;ôDµmãCç1å��½ôDá¸â�æ9ö>µmåÃçHã(â�ç
��ûDµ]� ä ûDè��¶çrðHâ��N��óQá¸â�� ä û ôfã ä õ�ö>ô ä µmå ÷6µmãbêrµ�û ä å>âµ�÷WôDá¸â3� ä ØJâ;ãDârå>êrâ ä å�ç�Î�ö>æ�ç1ôDá�ç��]çHå��V��â�õvâ;ô®%târâ;åÁôDá¸â3�¶ârç�� ä å���æ9ö>µmåcçHå��AÃ�:· ä ûUµmå��ZðïûDá¸µ9%�å
÷6µmã�ã(â�÷6ârã(ârå¸ê;âeçHå�� ä û�å¸µHôFö�û(â�� ä å&ôfá ä ûj%tµmã�þ ! û ä å¸ê;â ä ô ä û�å¸µ1ô�%tâ����`ægµ��¸â��¶â�� ä å¦ôDá¸â ° Ä ¸
÷hç�û ô�û ä æ9ö��¶ç1ô ä µmåf#S� ¹ åÃç
���Wè���µHô@û�	ûôDá¸â�å]ö¸æýõ]â;ãaµ�÷Lâ�)mâ;ådô@û�çHã(â��Zö¸æ ä å¸µ-û ä ôCð¥û(êBç���â��Áôfµ~ÒBõ ÷cõ ö »S�
¸ è ä þHâ�ûaµ-õ5ûDârã�)mâ�� ÷6µmãQôfá¸âFõ�çHêÿþ>�mã(µ-ö¸å��5û ä åéôfá>â�çHå��-ö��oç1ãQè��¶µHô	ûbçHãDâj��ö¸â�ôfµiá ä �má��Zð�%Uâ ä �mádôDâ��â�)Hârådô@û�	Jç1å��½å>µHôQôfµiçHå�ðéè�çHã ô ä ê�ö��¶çHãUè¸á�ð>û ä êBç���÷6ârç1ô@ö¸ã(â��



ÒmÒ¥µ
û(ôfç1ô ä û(ô ä êBç
�Gö>å¸êrâ;ã(ô$ç ä ådôCð�µHå�ôfá¸âaôfµHôfç��Wõ�çHêÿþ>�mãDµ�ö¸å��cýä%�á ä ��âaôDá¸âmæ]ö�ç��>ãfç1ô ä êaôDârã(æïûtãDârè>ãDâ�û(ârådô
ôfá>âïû�æ>ö¸çHãDâgµ�÷:ârçHê$á û�ð>û ôfârægç1ô ä ê ö¸å¸êrâ;ã(ôfç ä ådôCðV	t%�á ä ê$áþçHãDâgç�û�û	ö¸æiâ��þôDµtõvâ õ]µHôDáPo�ç�ö�û�û ä çHå
çHå�� ä å��¸ârèvârå��>ârådôbµ�÷LârçHê$á½µ1ôfá¸â;ã��



°*±�²3³ ó�qk´ÿÒBõ
¸>·�¸ ó�q�Ä ² ó ¹�° À ¿3° qk´Öó ²m¹�¿ ó ¹ q ¸

² ûÊû�ð>û(ôDârægç1ô ä êgâ(ØJâ;ê;ô	ûìçHã(âgâSR>è�� ä ê ä ô��Zð ä å¸ê���ö��¸â�� ä å¦ôDá¸â ûDâBç1ãDê$á ÷6µmãFçHå Ï(µmè>ô ä ægç���Ð�ê�ö>ô�

ûDâ.ô¥	"ôfá¸âbôfã(âBç1ôDægâ;å"ô^µ�÷PûDµmæiâ�ûað>û(ôfâ;æ�ç?ô ä êËö¸å¸ê;ârã ô$ç ä å"ô ä â�û õvâ�÷6µmã(â��¸â�û(êrã ä õ ä å��¹ôfá>â�T�å¸ç��ûê�ö>ô�
CûDâ.ô
ö�û(â��~ôDµuûDâ;è�çHãDç1ôfâÊû ä �må�ç��P÷6ã(µmæ õ�çHêÿþ>�mã(µ-ö¸å��&ç1ãDâ�� ä û(ê�ö�û�ûDâ��L� ² ûlç1å~â(R>çHæiè���â�	�ôfá¸â��¶â;÷øôbè��¶µHô
µ�÷ X ä �-ö¸ãDâ Ò�õ��ÓÒ ûDá¸µ9%�ûiá¸µ9% ûað&û ôfâ;æ�ç1ô ä ê ö¸å>êrârã ô$ç ä ådô ä â�û
êBçHå�ê$á�ç1å��mâ�% ä ôDáëãDâ�û(è]â;ê;ôiôfµ�	à÷6µHã
â(R>çHæiè���â�	�ç
ê�ö�ôaµHå�Ã�:·\� ¹ åÁè�çHã ô ä ê�ö��¶çHã�	�µmå¸âFûDâ;â�û�ôfá�ç?ôQôfá¸â;ãDâ ä û�çä�oç1ã��mâ!ö¸å>êrârã ô$ç ä ådôCð ä åcôfá>â
ôfµ1ô$ç���å]ö¸æ9õvârãLµ�÷vâ()mârådô	ûk%�á ä ê$á
è�ç�û�ûp�¶µ9%¶Ã�Q·gê�ö�ôl)1ç���ö¸â�û��LóQá ä ûÖêrçHåwõvâ*��ö¸â
	-÷6µmãLâ(R>çHæiè���â�	1ôDµ
â�)Hârådô@û�%�á ä ê$áÁêBç1ãDã�ðcç]�Zö¸æ ä å¸µ-û ä ôCð]%Uâ ä �mádô ä å���µ�÷næ9ö¸ê$áW�mãDârç1ôfâ;ã�ôDá�çHåÁµmå¸â
Òûç�û�µmå¸â�ô ä �mádôfârå5û
ôfá>âìê�ö>ôlµmå Ã�Q·¦ôDµeá ä �Há¸ârã�)Hç
��ö¸â�û�	ûôfá¸â9ûað>û(ôfâ;æ�ç?ô ä êýö¸å¸êrâ;ã(ôfç ä ådôCð ! �¸â(T�å¸â�� ä å~ôfá>âý÷6µV����µ9% ä å��
ûDâ;ê;ô ä µmå�û$#lµmå&ôfá¸â
ôDµHô$ç��nå]ö¸æ9õvârã�µ�÷ õ�çHêÿþ>�mã(µ-ö¸å��Ôâ�)Hârådô@û��¸ârê;ãDârç�ûDâ�û ! Ò;#�õ]â;êBç�ö5ûDâ
ôfá¸â;ãDâiçHã(â
û ä ægè��Zð ÷6â�%târãlâ�)mâ;ådô@û�ãDâ;æ�ç ä å ä å���	Wõ�ö>ôCç���û(µ ! òV#xõvârêBç�ö�ûDâ
â()mârådô	û3%�á ä ê$á&ê;µmådôfã ä õ�ö>ôDâìçí�¶çHã��mâ
ö¸å¸ê;ârã ô$ç ä å"ôCð ç1ãDâcãDâ;ægµ9)Hâ��N��óQá¸âW�¶â;÷øô
è��¶µ1ôÓ�¸âræiµmå�û ôfãfç?ôfâ�û
ôDá�ç1ô
ôfá>âÁâ(ØJâ;ê;ôgµ�÷�û�ð>û(ôDârægç1ô ä ê
ö¸å¸ê;ârã ô$ç ä å"ô ä â�û¹å¸µ1ô�µmå��Zð ��µ;%târã�û¹ôDá¸âgµ9)Hârãfç
���(û ä �må ä T¸êBçHå¸ê;â ! ûDµmæiâ;ô ä æiâ�û��¸ãDçHægç1ô ä êBç����Zð�#(	�õ�ö�ô
ç��ZûDµ ûDá ä ÷øô@û:ôDá¸â�)Hç
��ö¸â�µ�÷Eôfá>âFµHè>ô ä æ�ç��]ê�ö>ôbê$á¸µ ä êrâ�ôDµiã(â�� ä µmå�û*%�á ä ê$á~ç1ãDâFõ]â.ôDôDârã�êrµmådôDãDµV���¶â��L�
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[Uârêrç�ö�û(âaôfá>â�� ä Ø]ârãDâ;ådô*ÄÁµmådôfâ ° çHã���µÊû ä æ9ö��oç1ôDâ�� ûfçHæiè���â�û(ö�ûDâ�� ä å�ôDá ä û*û ô@ö��&ð]%târã(âaârçHê$á

è¸ã(µ���ö>êrâ��I% ä ôDáI� ä Ø]ârãDâ;ådô ä ådôfâ��Hãfç1ôDâ��I��ö¸æ ä å¸µ�û ä ô ä â�û�	Qôfá¸âÔçHê;êrâ;è>ô$çHå>êrâÔµ�÷ìârçHê$áLûDçHæiè��¶â ä û
�¸â.ôfârã(æ ä å¸â��Áç�÷øôDârãQârçHê$átûDçHæiè��¶â�á�ç�ûxõ]â;ârå0ûDêBç
�¶â��éôfµiçHåéâ�æ>ö ä )1ç��¶â;ådô ä ådôfâ��mãfç1ôDâ��C��ö>æ ä å¸µ-û ä ôCð
µ�÷�Ò�õu÷cõ ö »S��óQá¸âä��ö¸æ ä å>µ-û ä ôCð�%Uâ ä �mádôfâ��&å]ö¸æ9õvârã�µ�÷\â()mârådô	û ! ÷6µmãCç � ä )mâ;å ��ç1ô$ç�ûDâ;ôg#aè�ç�û�û ä å��
âBç1ê$á½ê�ö>ô ä û�� ä )Hârå õ�ð
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X ä ��L¸ãDâ�Ò�õ���ÒV^*ÁkâNMøô ³ �¶µ1ô¥^ ¸ ð�O ôfâ;æ�ç1ô ä ê�L¸å¸ê;ârã(ôfç ä ådô ä âPO ! ä å½ôfµ1ô$ç��WåIL¸æRQvârãaµSM`â()mârådôTO�è�çSOTO ä åVU�#)mâ;ãTOWLVO¼Ã�Q·þêPL>ô�^YX(â;ô�â;å¸ârãWU�ðZO(êBç���â ! ODµ�� ä � � ä å¸â¥#(	�X(â;ô�ârå>ârãTU�ð&ãDâ[ODµV�\L>ô ä µmå ! �¸çSODá¸â��e� ä å¸â¥#(	Wç1å��
T�å ä ôfâ]O ä æRL��oç1ôDâ���â()mârådôTO ! �¸µHôDôDâ���� ä å¸â¥#(� ¿ µ&µHôDá¸ârã�êPL>ôTO
á�ç¥)mâ^Q]â;ârå çHè¸è�� ä â��N	`â(R�ê;ârè>ô�ôfá>â
êPL�ôQµmåWÄ¼q`ó��å´ ä Umádô ³ ��µHô¥^ ¸ ä Umå ä T�êrçHå¸êrâlç�Møôfâ;ã ä å>ê��_L�� ä åVU�� ä Ø]ârã(ârådô`Oað�O ôfâ;æ�ç1ô ä êCâ(ØJâ;ê;ôTO*)mârã�
OTLaOÔÃ�:· êPL>ô
çHå���ç�MøôDârã�è>ãDâ(
bODâ��¶ârê.ô ä µmå�êPL�ôcO�^ ¿ µdOað�O ôfâ;æ�ç1ô ä êeL¸å¸êrâ;ã(ôfç ä ådô ä âPO ! �¸µHô(ôfâ���� ä å¸â¥#(	O�ð�O ôfârægç1ô ä ê]L¸å>êrârã ô$ç ä ådôCðP�VL¸âgôfµZLVO ä åVU T¸å ä ôDâ@O ä æRL��¶ç1ôfâ���â�)HârådôcO ! �¸çSODá¸â��A� ä å>â9#(	ÖçHå��fOað�O�
ôfâ;æ�ç?ô ä êgL¸å¸êrâ;ã(ôfç ä ådô ä âPO��VL¸â�ôfµgX(â.ôaâ;å¸ârãWU�ð^ODêrç��¶â�ç1å��½ã(âPO(µV�_L>ô ä µmå ! ODµV� ä ��� ä å¸â9#S� ¿ µ1ôaµHå��Zðí�¸µO�ð�O ôfârægç1ô ä êlâ(ØJâ;ê;ôTOº�¶µ9%Uâ;ãtôDá¸â
O ä Umå ä T�êBçHå>êrâ�	�ôfá¸â;ðeç
�_ODµhODá ä MøôUôDá¸âCµmè>ô ä ægç���êPL�ôQê$á¸µ ä êrâgM6µmãøÃ�:·
ôfµ�á ä Umá¸â;ã*)Hç
�_L¸â[O��
%�á¸â;ãDâ Ú��! #"$":ä OUôfá¸âgL¸å�%Uâ ä Umádôfâ��½åIL¸æiQ]â;ã:µSMkâ�)HârådôcO�è�ç�OTO ä åVU
âBç1ê$áÁê[L>ô�çSOWOTL¸æ ä åaU�ôfá¸â��\L¸æ ä 

å¸µ�O ä ôCð&µ�MtôDá¸âjUmârå¸â;ãfç1ôDâ��KOfçHæiè��¶â
	k� !������ #S	nç1å��K% ä OCôfá¸â�â()mârådô�%Uâ ä Umádô¥� X µmã�á ä Umá&êrã(µ�OTO�

ODâ;ê;ô ä µmå è¸ãDµ�êrâ[OTODâ[O�	 ä ô ä OÓ� ä èiêPL���ô ! O(µmæiâ;ô ä ægâ[O ä æiè]µ�OWO ä Q��¶â¥#FôfµlUmârå>ârãfç?ôfâ~â;å¸µ�LVUHá â�)HârådôcO��
± â;å¸êrâ
	�ODçHæiè��¶â[OmUmârå¸â;ãfç1ôDâ��]% ä ôfáiç3T�å ä ôfâ�åIL¸æRQvârã\µSM]â�)HârådôcO�	>æRL¸ê$á]�¶â[OTO`ôfá¸çHåiôDá¸âbçSOTOWL¸æiâ��
Ò�õeMnQ ö » 	L��âBç��~ôDµeá ä Umá��Zð�%tâ ä Umádôfâ��&â�)mâ;ådô'OfçHæiè��¶â[OCçHå��Ãá¸ârå>êrâä�oç1ãTUmâ�L¸å¸ê;ârã(ôfç ä ådô ä âPOaµmåÃôfá>â
è¸ã(â�� ä ê;ôfâ��oQ¸çHêqpIUmãDµ�L>å��¼��â�)mâ��

ß Ú�� � r Ú'�
r Ú'�! #"$"

ß Ú��! #"$" �&% Þ Ú��! #"$" � Ú��s Ú'�! #"$"
ô ! Ò�õ��[òV#

² O�ç1åcâ(R>çHæiè��¶â
	 X ä U�L¸ãDâ +��[ò O(á¸µ9%tOQôfá�ç1ô�	�%�á ä �¶âlôDá¸â�® ° M¼æRL���ô ä 
;X(â;ô^êrã(µ�OTOtODâ;ê;ô ä µmåcãDçHè ä ���Zð
Mhç����_ObçSOCçuMnL¸å¸ê;ô ä µmå½µSM �ì>·t	vôfá¸âhO ä æRL��oç?ôfâ��~® ° M æRL��Óô ä 
;X(â;ô���ç?ô$çSO(â;ôcOgLVODâ�� ä å½ôDá ä OlçHå�ç���ð�O ä O
%târãDâ	UHârå¸â;ãfç1ôDâ���çHè¸è>ãDµ¥R ä ægç1ôfâ��Zð&}ûç1ô ä å �ì�·t� ¹ å��¸â;â��N	\µmå>âeê���âBçHã��ZðvODâ;âPOìôDá¸âeá¸µmèvâ���âPOWODå¸â[OTO
µSM^ç1ô(ôfâ;ægè>ô ä åVUiôfµgæ�ç1ôDê$áÃôfá¸â¹ãDâ�æ�L ä ãDâ��ëÒ�õeMnQ ö »º�_L¸æ ä å¸µSO ä ôCð^Q�ðoUmârå>ârãfç?ô ä åaU�ârå>µ�LVUmáÔ® ° M
æRL��Óô ä 
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 / ndf 2χ  157.6 / 93
Constant  2.07± 68.22 
Mean      1.10±  7.53 
Sigma     1.06± 49.52 
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