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HV-Verteilung 12-fach unterteilte GEM
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2�^�h�krnoh��"dP�rzHzInohMa��Hs+TVa�f`hr�#�HhHkÂ��^�hHh � f�dPkM��no��nof`hHsPa��íkrnqdSW"�rw b�a��ÂkrnosST�|�^�h[epdPf�����nqdgZ
sp|*spepno��s�w ��rd�kHa�s+QSR#TVUIW�XHX}Z]�3 *z9nqd3f`��noh[e�kH�rdP�3{r��nqw ��H{rdgeqv*��acb9nof �+�HdPkrn kYa�s�£@dPf`����nqdPsp|*spepno�
�o�Hh@�a��3{HspeÚw3��rdÚkHf�n�W"�Hs ��a�{H_�l�^�h%�-dgnof`��hHf`sgspnoh#�Äf�e$^87Inohrnqd�Q�{HacdP��zHdP^}kH�H~[egf�^�h$�Ó��f`e@krnqdgnoh�� f`_`w n
kHf�n���_`�r^�hHz9^�_�acdPf`sgacegf�^�h���no��nosgspnoh ��nqdPkrnoh%sp^�_`_ �o^�zYegf`��f�nqdgeqv�Q�{HacdPac~}epnqdPf`sgegf`sg�P{�w ��rdÚkHf`nospn���dgnof��cZ
hHf`sPspn�f`speq��kHac��hrnqbInoh�nof`hrno�í��nosgepdgno�repnohjT�|�^�hj��f�e+nof`hrno�ì��hrnqdg��f�nql�nqd3_`�Hspe�l�^�hj��f`hYkrnospepnohHs
� 0 bYf`s �80 �"n12 nof`h�{Ha�kHdg^�hHf`sg�3{rnqd�Xr�P{Ha��rnqd"nqdg�qno�r��e��+f`dPk<�Ykrnqd"f`h�krnoh��"a�krdg^�hr~ca�_�^�dPf���nqepnqdPh
krnosS�! }zInqdPf���noh�egs�hYa��P{r��n1�+f`nospnoh ��nqdPkrnohÂ~ca�hHh<v
�"nqdV£ÚdPf�����nqd�a��Hw�kHa�sÂ��nosgepdgno�repn T�|�^�h � f�dPkß��f�eÂ�"f`_�wòn�l�^�h���f`hHkHnospepnohHsM�1��nof�sg�P{HhHno_`_�noh
X}�of`h[egf`_`_�acep^�dP{r^*kr^�sp~�^�zInoh¢nqdg�qno�r��eqv-���rd3�P{�kHf�n���dg^���n 2-acdPf`acegf�^�h�krnqd�¤ßf�dg~*�Hhr��s:9}�rnqdPsg�3{HhHf�epepn
��f�e�krno�íX}epdPno���+f�hr~�no_I�HhHkËkHf�n"tuh[epnohHsgf`e �aceSkrnosST�|�^�hY{Ha�_�^�s�~ �^�hHhrnohÂkHf�n�W"hrw ^�d3krnqdP�Hhr��nohËh}�rd
kH�rd3�P{ykHf`n-W �rwòepnof`_`�Yhr�Sf`h#��no{rdPnqdgn��"h�epnqdPsg|}spepno��n���f�e@l�nqdPsg�P{Yf�nokrnohrnoh�R�zHegf`��f�nqd3�Hhr��sp~}dPf�epnqdPf`noh
nqdgw ��H_`_�e ��nqdPkrnoh<v �<�Hh �a��P{Yspe�b9nosgega�hHk�kHa�sS£ÚdPf�����nqd3sp|}sgepno�ía��Hs+kHdgnof<�+^*kr^�sp~�^�z�sp|}sgepno��noh<�



�

5 ��f�nyf`hHhHnqdgnohË�+^*kr^�sp~�^�zIn "Þ� �(2 t��HhYkÂ�&% 2"t )3�
W"�Hs ��a�{H_�l�^�hç��nospepdPno�repnoh�T�|�^�hrnoh'f�� spepdPa�{H_`hYa�{rnoh ��nqdgnof`�P{���f�e�X}epdgno�4�+f`hH~�no_`hßl�^�h
��nohHf���nqd�a�_`s3%���dPa�k��HhHk%��hHnqdg��f�nql�nqdP_`�Yspepnoh�b�f`s	�o� % 0 � v��"f`nospnqd-£@nof�_}kHnos	£ÚdPf�����nqd3sp|}sgepno��s
bInospepno{[e�a��Ys��1��nof-{H^}�3{r��dPa�h}�H_`acdgnohj� ^}kr^�sg~�^�z9nqbInohrnoh$�I�Äf�e"kHnohrnoh¢kHf�n�\#^�dgdgno_�acegf�^�hjkrnqd
W bY_`ac��nVkHnqdÄ��nospepdgno�HepnohßT�|�^�hrnoh�l�^�� X}^�_`_`spepd3a�{H_�f`h / %��HhHk � %K� ��h[epw nqdPh}�Hhr��l�^��
W bY_�nohr~}�qnoh�epd3�H�6��no��nosgspnoh �+f�dPk$v

5 ��f�ny�$nof`epnqdP{r^*kr^�sp~�^�zIn?"Þ�&% 2�� �HhHkÂ��% 2"�
)3�
W"�Hs ��a�{H_�l�^�h���nospepdgno�repnohßT�|�^�hHnoh �Äf�eMX}epdgno�4�+f`hH~�no_`h�l�^�h ��nohHf���nqdMa�_`s %K��dPa�k��HhHk
��dg^���noh���hrnqdg��f�nql�nqd3_`�Hspepnoh<��k<v�{$v�T�|�^�hrnoh<�[kHf�n�nof`hrn���dg^���n+W bY_�nohH~}�HhH� dgno_�acegf�l��o�H� X*epdPa�{H_
kH�rd3�P{ÂkHf�n�X}zInq~}epdg^���nqepnqdP�Äac��hrnqepnoh�nqdgwÞa�{rdgnoh$v

5 ��f�ny��f�epeg_`nqdgnohÂ�+^*kr^�sp~�^�zIn "Þ� ����T � � �(2 �HhHkÂ��%c��T � ��% 2�T.)3�
W"�Hs ��a�{H_�l�^�h(��nospepdgno�repnoh T�|�^�hHnoh(bYf`s%�o��� 
�� %K�"n12 
c�-k<v�{<v�X}epdgno�4�+f`hH~�no_`h bYf`s%�o�
nqe���a / %���dPa�k<v

��f�n��$nof�epnqdP{H^}kr^�sg~�^�z9n��HhHk�kHf�n��Äf�epeg_�nqdgnoh��+^*kr^�sp~�^�zIn�b9nosgepno{rnoh��pn1��nof`_`s	a��Hs@�1��nof*�"nqepnq~[ep^�dgnoh
f`� W bYspega�hHk l�^�h 'j�Â���Y� kHf�n �+f��P{[eg�Hhr�Kkrnos���nosgepdgno�repnoh�T�|�^�hHsÄ�o�(nqdP��f�epepno_�h<v��"a ��f�e
krno� ��f`epeg_�nqdgnoh'X}|*spepno� a��H�3{çkrnqdVX}epdPno���+f�hr~�no_"��no��nosgspnoh ��nqdPkrnoh �%�r�r�6��nqdPkrnoh sg^ ��^�{H_
l�nqdgegf�~ca�_�n"a�_`s�a��H�3{�{H^�dPf��q^�h[ega�_�n�X}�of�h�egf`_�_`acep^�dPspepdgnof`w noh�bInoh@�^�egf���eq�[�H� sgf��P{rnqd��o��spepno_�_�noh<��kHac�%kHf�n
��nospepdgno�HepnohVT�|�^�hrnoh�l�^�� £Úacdg��nqe"spega�����noh$v
U�{[|*sgf�~ca�_`f`sg�3{yf`h[epnqdgnosgsga�h[epn�X*epdgno�rnqdgnof���hYf`sgspn�sPf`hHkya�h�nof`hrno��~�^�dgdgno_`f`nqdgepnoh����rdP�3{�epd3f�epe	kHnqd	T�|�^cZ
hrnoh�kH�HdP�P{���f�hHkrnospepnohHs	nof`hHnos�krnqd�X*�rbYsg|}spepno��n��o��nqdP~�nohHhrnoh<v4�I�Hd
W bHepdgnohYh[�HhH���Yhrnqd:� ��HhYsg�P{*Z
epnqdy�-dPnof���hHf`sgsgn%��f`e��a�{HhY_`f`�P{HnqdyXrf���hHaceg�rd�f`hjkrnohj�+^*kr^�sp~�^�zInoh "ò��v��"v@kH�HdP�P{jkrnohKX}epdPa�{Y_`{Ha�_�^4)
�+f�d3k �o�Ys �acep�o_`f`�3{�nof`hrnËbInospegf`����epn���hrnqdP��f�nokrnqzI^�sgf�egf�^�h f`h�krnoh({Ha�kHdg^�hHf`sg�3{rnoh�\ya�_�^�dPf���nqepnqdPh
��nqwò^�dPkrnqdgeqv@��f�nosynqdgw ^�d3krnqdgepn�kHf�n���h�e �+f`�P~}_`�Yhr�Ël�^�h�sg�3{Hhrno_`_�noh�Xr�H����f�nqdgZ��HhYk¢�"f�sp~[d3f`��f`hHf`nqdpZ
speg�rwònoh���f`e����Hepnqd��9nof�e.Z��YhHkÂ��hrnqdP��f�noa�� � �^�sg�Yhr�rv
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�"a��P{Hkrno�6f`� ��a�{rd /ED(D(D U�dg^�ep^�e]|}zInohËkrnqd�� ^}kH^�sp~�^�zIn f`� T�|�^�hHsgepdPa�{H_���nqepnospepnqe���^�d3krnoh ��a½Z
dgnoh�+ � , ��bInq��a�hHh�f`� Grd ��H{½�ga�{rd�� 0(0(0 krnqd�W"�rwòbYa��ÄkHnqd�nqdPspepnoh�~�^���zY_`nqepepnoh�£ÚdPf�����nqdPsP�rbYsp|*spepno��n
a��ìQSR#TVUIW�XYX[Z]�3 *zInqdPf`��noh[eqv*X}^ �+�HdPkrnohMkHf�n"b9nof�krnoh�f�hHhrnqdgnohM�+^*kr^�sp~�^�zIn#f`� �+a�{Y��nohËkrnqd
�"^�~[ep^�d3acdgbInof�e�l�^�hKTKv$�@nqb9nqd3f���wònqdgegf�����nosgepno_`_�e#�HhHkVnqdgwò^�_���dgnof`�3{�f�h���nqepdPf`nqb¢��nohr^�����noh<v<W"�*Z
��nqdPkrno� �+�rd3krnohÄkHf`n+��f�epeg_�nqdPnohÄ� ^}kr^�sg~�^�z9n "Þ{r^�dPf`�q^�h�ega�_�n��HhHkÄl�nqdgegf�~ca�_�n�X*epdgnof�wònoh )
f`hHsgega�_`_`f�nqdge
�HhHkË��nqepnosgepnqe + � , v
W"_`_�nV� ^*kr^�sp~�^�zIn�acdPb9nof`epnqepnoh�a��H�3{ b9nof"{r^�{rnoh £Únof`_`�P{HnohrdPacepnoh��o�rl�nqdP_ �a�sgsPf�� �HhYk�nqdgdPnof`�P{[epnoh
f`� nohHkr� ��H_`egf���noh�W"�rwòbYa��VkYf�n�sg�3{r^�h��o�rl�^�d�nqdg�of�no_�epnoh �9nof�ega��	� �^�sg�Hhr��noh�l�^�hjnqe���a � 0(0 z�s+bInof
t.h�epnohHsPf�e �acepnoh�l�^�h.�! /10#"%$ � spzYf`_�_ v9��_�nof��P{r�qnof�egf`�?�+�rd3krn�kHf�n%f`h���^�hYh�noh[e��+f��g~�no_�epn�hrno�Hn�W"�Hs.Z
_�nospnqno_`nq~[epdg^�hYf�~�f`hÂ��nqepdPf`nqb���nohr^�����noh��HhHkÂkrnqega�f�_`_`f�nqdge���nqepnospepnqeqv
G ��rdykHf�n��"a�krdg^�hr~ca�_�^�dPf���nqepnqd/�+�rdPkHnoh.� 0 X*�H����f`nqdgbI^E *nohV�HhYk �VX*�H����f`nqdpZ]��f`sp~}dPf`��f`hYacep^�dpZ
��^E *noh�nof`hr��nospnqep�qeqv-��dPspeg��a�_�s�~�^�hHh[epn�kHa���f`e�nof`h nqdP{rnqbY_�f`�P{rnqd�£Únof`_�kHnqd��"a�krdg^�hH~½a�_�^�d3f`��nqepnqd
a��Hsp��no_`nospnohV�YhHk�f`h�kHnoh�£ÚdPf�����nqd f�h�epnq��dPf`nqdge6��nqdPkrnoh<vIT�f�e � f`_`w n�kHnqd hrno�rnoh[e�� f`�g~�no_�epnoh¢QSR#T�Z
UIW�XYXË�SW�B � �rdPkrn#a�_`_�ny£ÚdPf�����nqdP~�^���zI^�hrnoh�epnohVa��Hsp��no_�nosgnoh��HhHkÂsp^Äw3��rd�nof�hrn#^#&Äf`hrnæZ]W"hHa�_�|*spn
�o�r� �a�hr��_�f`�P{Â��no�Äa��P{[eqv
W bHb$v � �qnof���e"nof`hrnos"krnqd�� f`�P{[egf���spepnohj�-dP��nqbYhHf`sgsgn�krnqd#T�nq��zInqdPf�^*krn�v 2�nqdg��_`f`�3{rnoh ��nqdPkrnoh���a½Z
epnoh¢��f�e#_�nqnqdPno� £Úacdg��nqey�YhHkj��f�e / v � 0 � U	^�_�| �aceg{[|*_�noh�egacdP��nqe "ÞkHf�nos"noh[egspzHdPf��P{[eyf`h�nqe ��a�krnqd
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TVa�sgspnoh[b9no_`nq���Hhr��krnos��o�r~ ��Yhrw egf`��nohjz9^�_�acdPf`sgf�nqdPepnoh�£	acdg��nqegs )3vÚtuh�W+bHb@v � a�)&�+�rd3krnoh¢h[�Hd�kHf�n
f`hHhHnqdgnoh�£ÚdPf�����nqdP{H^}kr^�sg~�^�z9n�l�nqd:��nohHkrnqeq� � �a�{rdgnohYkVf`h�W bHb$v � b )Snof`h�£@nof`_	krnqd�\ya�_�^�dPf���nqepnqdpZ
��^*kH�H_�n�f`hVkHnoh�£ÚdPf�����nqd�f`h[epnq��dPf�nqdge&��acdgnoh<vI� nqd/2�nqdP��_�nof`�P{��qnof���e�~*_`acd�kHf�n�{r^�{rn�X*nohHsgf�egf�l*f�e �ace
krnos�£ÚdPf�����nqdPsg|}spepno�Äs�w ��rd���dgnof���hHf`sPspn"�Äf�e�nof`hrno� dgno_`acegf�l�nohÂ��hrnqdg��f�nql�nqd3_`�Hspe���l�^�h 0 v � bYf`s 0 v %}�
�+f�nysPf�n�l�^�h�krnoh�f�hHhrnqdgnohË� ^}kr^�sg~�^�z9noh�spno_�nq~}egf�nqdge6��nqdPkrnoh�sg^�_`_�noh<v
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X*�3{r^�h f`� ��a�{rd /ED(D(D {HacepepnKsPf`�P{ßa�hr��nokrno�Hepnqeq�SkHac�(a��rw��"d3�HhHk krnqdË��dg^���noh�X}epdPa�{Y_`kHf�l�nqdpZ
��nohr��l�^�h�nqe���a / ��d3a�k �HhHk(krnos /10 � f���noh�X}epd3a�{H_`{Ha�_�^�s�nof�hrnÂnqdP{rnqbY_�f`�P{rnÂW"hr�oa�{H_�wÞa�_`sg�3{rnqd
£ÚdPf�����nqd�l�^�d�a�_`_�no� f`� ��f�epeg_`nqdgnoh�� ^}kH^�sp~�^�zYsp|*spepno� a��Ysp��no_ �^�spe ��nqdPkHnoh<v@��f�nos�f�speyl�^�d�a�_`_�no�
zHdg^�b�_�no��acegf`sg�3{<�8��nohYh�hrnqbInoh�^879nohrnqd�Q�{HacdP��zYdg^}kY�r~[egf`^�h�a��H�3{�f`hr~*_`�Hsgf`l�n�T�|�^�hHspepdgno�H�Yhr�#^�{*Z
hrn%\ya�_�^�dPf`��nqepnqdgepdPf�����nqd"��no��nosgspnoh���nqdPkrnoh�sp^�_`_ v9��a�{rnqd��+�rdPkrn�f`h�krnqd#T�nq��z9nqd3f�^}kHn�� 0(0(0 f`�
�+a�{Y��noh�nof`hHnqd ��f�zY_�^��ÄacdgbInof�e +A% , �Hh[epnqdPsg�Y�P{[eq���+f�n�sgf`�P{VkH�rdP�3{���d:��nof`epnqdP�Hhr�ÄkHnos+£ÚdPf�����nqdPsp|[Z
spepno��s+wòa�_�sg�P{rny£ÚdPf�����nqd �Hh�epnqd3krd ��H�P~�noh�_`a�sgspnoh$v
�"f�nqd�� �rdPkrnoh��1��nof$R"zYegf�^�hrnoh�l�nqdgw ^�_`��eqv*��f�n"nof`hrn"bInospepno{[e�f`� ��f�hHsgacep��sg�P{HhHno_`_�nqdSX}epdPa�{H_`{H^}kr^cZ
sp~�^�zIn��rkHf�n�krnohM�qnoh�epd3a�_�nohÂ��nqdgnof`�P{�krnos�T�|�^�hHsgepdPa�{H_`s��o�Âspno_�nq~}egf�nqdgnohMnqdP_�a��rbInoh<v[�"f�nqd�~ �^�hHhrnoh
kH�rd3�P{�kHf�n%¤Ka�{H_
krnosyX}ega�hHkr^�dgegs�W"h�epnof�_�n%�Äf�e {r^�{Hnqd���f�l�nqdP��nohr���HhHk�krnqd#X*epdPa�{H_`{Ha�_`^��Hh[epnqdpZ
krd ��Y�g~}e ��nqdPkrnoh$v}W"�rw	�"d3�HhHkMkrnqdS{r^�{rnoh �+acepnohÂf�spe�hHnqb9nohMnof`hHnqd�sgno{rd�w nof`hHnohËX}nq����noh�egf�nqd3�Hhr�
nof`hrn spno{rd����Hepn/�9nof`ega�� �Ú�^�sg�HhH�ykrnos���nosga���egsg|}spepno�Äs�"ÕX*epdPa�{H_`{r^*kr^�sp~�^�z�zY_`�Hs�£@dPf`����nqdP{r^*kr^�sp~�^cZ
zIn )+l�^�h<� 0(0 zYs&��nospnoh[eg_`f`�3{<�$kHf�n���nq��noh¢krnqd#l�^�dykrno� £	acdg��nqeyhr^�e���nohHkHf`��nohj��nqdPf`hr��noh¢TVa�s.Z
spnoh[bIno_�nq���Hhr��h}�rdSspno{rdSsg�3{���nqd+dPnoa�_`f`sgf�nqdPbYacd�f�speqvHW �Hw
�"dP�YhHkÂkrnqdSspno{rdS{H^�{rnoh �+acepnohC"�� /10#" )
nqdg��acbInohMsgf`�P{Ma��r��nqdPkHno� nof`hHn spno{rd���dg^���n#W"hr�oa�{H_Hl�^�h �I�Hwòa�_`_�sp~�^�f`hr�of`kHnohr�qnoh<��sp^�kHac�%sPf`�P{�krnqd
��f�hHsgacep�#nof`hrnos"X}epdPa�{H_`{H^}kr^�sg~�^�zYs�a�_`s�zHdg^�b�_�no��acegf`sg�3{Ënqd:��nof`speqv
��f�n�a�hHkrnqdgn�T �^���_`f`�3{r~�nof�e#bInospepno{[e�f�� ��f`hHsPacep��l�^�h 2�nqep^�� �a�{Y_�nqdPh<�$k<v<{<vI��dg^���� �a��P{Hf���noh X}�of`h*Z
egf`_`_�acep^�dgnoh���f`e�nof`hrno� �$^*�P{�w ��rdMkrnoh�T�|�^�hHspepd3a�{H_ v���nqepdgnof`bHe���a�h�kHf�n 2�nqep^�� �a�{Y_�nqdÂf`h�W"h*Z
egf�~�^�f`hH�of`krnohr���o� krnoh�£ÚdPf�����nqd3{r^}kH^�sp~�^�zInohK_ �ac��e�sPf`�P{ spno{rd�n�7Inq~}egf�lKkrnqd�X*epdPa�{H_`{Ha�_`^��HhHk¢bInof
��f�hHsgacep�Sl�^�hÄ�1��nof ���a�{H_�nqdPhÄa��H�P{�kHf�l�nqdg��noh[epn�X}epd3a�{H_�epnof`_`�3{rnoh��Hh[epnqdPkrd���Y�g~�noh<v�¤ßf�n T�nosgsg�Yhr��noh
��f�e�a�_�epnoh � �a�{H_`nqdPhKl�^�h(krnqdÄXrTjQ �qnof���epnoh<�
w ��H{rdge%krnqd���f`hHsPacep��l�^�hC2�nqep^�� �a�{H_�nqd3h(�o� nof`hrnqd
�o�Hs �acep�o_�f`�P{rnoh�£@^�ep�qnof�e bYf`s��o� � 0 � v



�

���
	��
	�����	����
����	��������

G ��rd�kYf�n@� 0(0r/ nqd�X}epdPa�{H_`�qnof�e �+�rd3krn�kHa�s�^�bInoh�b9nosP�P{rdPf`nqb9nohHn�£@dPf`����nqdPsp|*spepno� wònqdgegf�����nosgepno_`_�eqv
��f�n6�+f��P{[egf���spepnohÄhHno�rnoh�\#^���zI^�hrnoh[epnoh<��kYf�nSf`h�krnohÄ¤ f`h[epnqdP��^�hYacepnohÄhHa��3{Ä��hYkrn+krnqd�X*epdPa�{H_ÏZ
�qnof�e+kHnos+��a�{rdPnos�� 0(0(0 f`h�TVa�f`hr�ya��Hw ��nqbYa��He6�+�rdPkHnoh<� ��acdgnoh$�
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���rdP�3{�krnoh���a�� kHnqdMsp^��rv��$nof`epnqdP{r^*kr^�sp~�^�zIn���kHf`n�krnoh £@dPf`����nqd�w ��rd 9}�Ha�sgf���dgnqno_`_�n�U�{r^cZ
ep^�hrnqnqdgnof`��hHf`sgspn�~�^���zY_�nqepegf�nqdPnoh<���HhYk�kHf�n Grnqdgegf���spepno_�_`�Hhr�Mkrnqd f`hVkrnqd/� 0(0(0 nqd�T�nq��zInqdPf�^*krn
h}�rdÚepnof�_�bInospe ��H�g~}epnoh%l�nqdgegf�~ca�_�noh��+^*kr^�sp~�^�zIn�krnos-TVf�epepno_�epdPf`����nqdPs �+�rdPkrn�kHf�n�£@d3f�����nqdPac~}�qnqzrZ
ega�hr�%krno�reg_`f`�3{Âl�nqdg��d �^���nqdPeqv9��a�s��+^*kr^�sp~�^�z�sp|}sgepno� krnqd�� 0(0r/ nqd�X}epdPa�{H_��qnof`e+krno�g~}epn�kHa���f�e
krnoh w ��Hd�nof`hrnÂT�nosgsg�Hhr��krnqdÄ��_`�r^�hHz9^�_�acdPf`sgacegf�^�h¢f�h�epnqdgnosPsga�h�epnoh�~*f`hrno�Äacegf`sg�P{Hnoh ��nqdgnof`�3{
l�^�_`_`sge �a�hHkHf���acb$v

�}v�����
 ��!�"���
#�%$&��'(��
�')
���
�
���

��f�h �+f��P{[egf���nqd Gr^�dgegsg�3{rdPf�epe�f`� W �Hw bYa���krnos�£ÚdPf�����nqdPsg|}spepno�Äs � �rdPkrnMkH�rdP�3{ kHf`n GrnqdPegf��cZ
spepno_`_��Hhr�%l�^�h��1��nof@krnqd�l*f�nqd+�Úac��noh�krnqd+\�a�_�^�dPf`��nqepnqdPno_�nq~[epdP^�hHf�~ÄnqdPdgnof`�P{[eqv

� v��*!��,+-�.'/����0��#'(�.$
�"a��P{MkrnohÄnqd � �a�{Hh[epnohÄ£Únospegs�f`� ��a�{rd � 0(0(0 �+�rd3krn�nof`hÄ��no{rdPspeg�F;Y��nos!2�nqep^�sp|*spepno�Fa��rwò��næZ
bYa��reqv �+nqbInohVkrdgnof 2�nqep^ � �a�hHkrnohja�hVl�nqdPsg�3{Hf�nokrnohrnoh¢X}epno_`_`noh�l�^�d�krno� £	acdg��nqe&�+�rdPkHnynof`h
�o�Hsm�acep�o_�f`�P{rnos 2�nqep^�sgf`��hHa�_$��f�epepno_�s�nof`hHnqd�\y^�f`hr�of`krnohH�+nof`hr�qno_�hrnqd�£@nof`_`n"krnqd+X}epd3a�{H_`{r^*kr^�sp~�^cZ
zIn�nqdg�qno�r��eqv

��a�s���nosga���epnV£ÚdPf�����nqd3sp|}sgepno� ~�^�hHh[epn � �a�{rdPnohHk�krnqd�T�nq��z9nqd3f�^}kHn � 0(0r/ nqdgwò^�_���dgnof`�3{ f`h(��næZ
epdPf�nqb(��nohH^�����noh ��nqdPkrnoh$v-� nqd�£@dPf`����nqdPa��rwòbYa��(nqdP���^���_�f`�P{[epn�a��rwò��dP�HhHk�spnof�hrnqd G
_�n� *f`bYf`_`f�em�ace
hHf`�3{�eSh}�rdSkHf`n���dg�qno�r���HhH��l�^�h�£@d3f�����nqdPhÂ�o�rd X*no_�nq~[egf`^�hÂl�^�hÂzY{[|}sPf�~½a�_�f`sg�P{Ëf`h[epnqdgnosgsPa�h�epnoh���dpZ
nof���hHf�sgspnoh<��sg^�hHkrnqdPh�kYf�nSnof`hr�qno_�hrnohÄ£ÚdPf�����nqdg~�^���z9^�hHnoh�epnoh�~�^�hHh[epnohMa��Y�P{Mspno{rd�nqdPw ^�_���dPnof`�P{Ä�o�rd
W"�rwòhYa�{H��n�l�^�h�\ya�_�f�bHdPacegf�^�hYsgkHacepnohMl�nqd:��nohHkrnqe6��nqdPkrnoh<v
��f�n�X*epdPa�{H_��qnof�e � 0(0r/ bInqepdP�H�Snqe���a"l}f�nqd
T�^�hYacepn�v­¤ �a�{rdgnohHk%kHf�n�nqdPspepnoh � v % T�^�hHacepn�l�nqd:��nohYkrnqe
�+�rd3krnoh<���H�ókHf�n�nof`hH�qno_`hrnoh��"nqepnq~[ep^�dPnoh�f`h���nqepdPf`nqbÄ�o��hrno{Y��noh��HhHk��o��^�zYegf`��f�nqdgnoh$� � �rdPkrnoh
kHf�n�_�nqep�qepnoh�bInof`kHnohj¤¢^}�3{rnoh �Yh�epnqd�spegacbYf`_`nohK��nokHf`hr���HhH��noh¢�o�rd���acepnohHhYa�{H��nÄbInoh}�rep�qeqv$t.�
wò^�_���nohHkrnohVsp^�_`_�noh�b9nof�spzYf�no_`{Yacw e�nof`hHf`��n��-dg��nqb�hHf`sgspn�a��Hs kHnqd"T�nq��z9nqd3f�^}kHn���nq�qnof���e&��nqd3krnoh<v���s
{Ha�hHkHno_�e+sgf`�3{�l�^�d�a�_`_�no� �H�í£ÚdPf�����nqdP�Hh[epnqdPsg�Y�P{Hh}�Hhr��noh<�Yb9nof@krnohrnoh�epnof�_J��nof�spn�a��H�3{�t.hrwò^�dP��a½Z
egf�^�hrnoh�l�^�h�a�hHkrnqdgnoh�� nqepnq~}ep^�dgnoh�krnos QSRyT�UIW#XHX1�*X}nqzH~}epdg^���nqepnqd3sSl�nqd:��nohHkrnqe6� �rdPkrnoh<v
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¤ßf�nMsP�P{r^�h nqd:� �a�{Yh�e��+�rdPkHnoh�f`� ��a�{rdPn � 0(0r/ �1��nof�hrno�rnË�+^*kr^�sp~�^�zInM�o�H� £@dPf`����nqdPsp|*spepno�
{Hf`hH�o�r��nqw ��H��e��YhHkM�o�Hs �acep�o_`f`�3{Ë�1��nof ��nof�epnqdPny�+^*kr^�sp~�^�zIn#~�^���zY_`nqepegf�nqdgeqvrt.hHsp��nosga���e���acdPnoh�kHa½Z
��f�eMa��P{[e��+^*kr^�sp~�^�zInj��f�e�nqe���a � 0(0 X*�of`h�egf�_`_`acep^�dgnoh�f`� ��f`hHsgacep��v���f�nj��f���nohHsP�P{Hacwòepnohßkrnqd
� ^}kr^�sg~�^�zYsgf���hHa�_`n#nqdgw ��Y_`_�epnohËkHf�ny��d:��acdPeg�Hhr��noh<�

5 �9nof�ega��	� �^�sg�Hhr��nohËl�^�h@��nohHf���nqd+a�_`s �80(0 zYsqv��"f`nospn��9nof�ega��	� �^�sg�Hhr��noh�nqdP_`a��rbInohËnof`hrn�\#^�f`h*Z
�of`krnohH�qbHdgnof�epn�l�^�h�nqe���a � hYsqv�W bHbYf`_`kY�Hhr� ���qnof���e�kHf�nSnqdgdPnof`�P{[epn \#^�f�hr�of`krnohr�oa��	�Ú�^�sg�Hhr��w3��rd
kHa�sSsgepdPa�{H_`h �a��3{Hspepnyf`hYhrnqdgn#�+^*kr^�sp~�^�z�sp|}sgepno�Âv���n��1��nofÚ�+^*kr^�sp~�^�zIn/��nqdPkrnohÂ�o�rd ��f�_`kH�Hhr�
krnosy£ÚdPf�����nqd3sykH�rdP�3{jnof`hrn�\#^�f�hr�of`krnohr�o�ÄacepdPf  �l�nqdg~*h ��rzYw eqv<��f�nÄW bHbYf`_�kH�Hhr���qnof���e���hHa��3{
nof`hr��nosgepno_`_�epno�ó\#^�f`hH�of`krnohr�qegf`�Äf`hr�:��kHf�nS\#^�f`hH�of`krnohr�qdPacepn�f`h�W bY{ �a�hH��f���~�nof�e-l�^�h�kHnqd���dgnofÏZ
epnÄkrnqd���f`hr��a�hH��spzY�H_`sgn�v<TVa�h sgf�no{[eq�$kHac���o�Hh �a��P{Hspe�nof`h �� b9nqd3_`aczHz¢l�^�h / v � hHsyh �^�egf��Vf`speq�
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bInql�^�d ��rbInqdP{Ha��HzHe#\#^�f`hr�of`kHnohr�qnohjnqdg�qno�r��e ��nqdPkHnoh<�$bInof���d �^���nqdgnoh ��f`hH��a�hr��spzY�H_�spbHdgnof�epnoh
spepnof���e kHf�ny\#^�f`hH�of`krnohr�qdPacepnysgegacdg~Âa�h<���H�ìkHa�hHh�f`h�X �acepegf����Hhr���o����no{rnoh<vY�"nqd���^*krnqdPacepn
_`f`hHnoacdgn%W"hHspegf`nq�Âb9nof
��dP^���noh�U��Y_`spbHdgnof`epnohVspega��Ä��eyl�^�h��o�rw �a�_`_`f���nohj\#^�f`hH�of`krnohr�qnoh<v$TVa�h
~ca�hHhKa��Hs%krno� ��dPaczY{rnoh acbY_�nospnoh<�ÚkHac�VkHa�s�X}|*spepno� bInof�nof`hHnqd�n�7Inq~[egf�l�noh \#^�f`hH�of`krnohr�æZ
bHdgnof`epn"l�^�hVh[�Hd��}v '-hHs�bInqdgnof�egsSnof`hrny���Ä�of�nohr��l�^�h ��rbInqd D % � a��rw ��nof`speqv
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5 TVf�e��"f`_�wòn�krnqdÄX}z��rdgdgnq~�^�hHsgepdP�r~}egf�^�hHsgkrnqepnq~}ep^�dgnoh krnos�QSR#TVU9W#XHX�W �Hw bYa��Ys�~�^�hHh[epnÂkHf�n
���Ä�of�nohr�-krnqd	�+^*kr^�sp~�^�zIn ��Hb9nqdPzHd ��rwòe ��nqdPkrnoh$vm��ac�o�#�+�HdPkrnoh�X}z��rdgnoh#a��Hsp��n1� �a�{H_�eq�mkHf`n�kHf�n
noh[egspzHdgno�3{rnohHkrnoh��+^*kr^�sp~�^�zIn kY�rdP�P{�9[�rnqdPnoh<v�tuh�krnqd�� �a�{rn"krnos����rdP�3{�epd3f�epegspzY�HhH~[egs3� �rdPkrn
kHa�hHhVhHa��P{j£Údgn�7InqdPhVf�h�krnoh��+^*kr^�sp~�^�zInohV��nosg�H�3{�eqv$W bHbYf`_�kH�Hhr� %Ä�qnof���e w ��rd"nof`hrn%� �a�_�wòepn
nof`hrnos�f`hHhrnqdgnoh�� ^*kr^�sp~�^�zYs��HhHk�nof`hÄ�$nof�epnqdP{H^}kr^�sg~�^�z�kHf�nS�����of�nohr� f`h�W bY{ �a�hr��f���~�nof`e�l�^��
���rdP�3{�epdPf`epegsp^�dgeqvY¤ßf�n%��a�hVsPf�no{�eq� �+f�dPk�f`h�bInof`krnoh G �a�_�_�noh�nof`hHn����Ä�of�nohr�yl�^�hVnqe���a D ' �
��no��f�epepno_`e���rbInqdSkHf�n#��a�hr�qn%X*�of`h�egf�_`_`acep^�dgnqbInohrn"nqdgdgnof`�3{�eqv

W bHbYf`_`kY�Hhr� � �qnof���e�kYf�n+��no��nosPspnohrn�
HZ � 
ÓZ 2�nqdgepnof`_`�HhH��krnqd��-dgnof`��hHf`sgspn��}kHf�n l�^�hMkHnohÄnof`hH�qno_`hrnoh
� ^}kr^�sg~�^�zYsp|*spepno��noh�ac~[�qnqzYegf�nqdge �+�rdPkHnoh<v@��f�hrn���dg�Y�a�hr�o�Hhr��krnqd�W+~}�qnqzHega�hr�Ë�o� ��dg^���noh B 

f`spe"w ��rd#kHa�s#h �a��P{YspepnÄ��a�{rd���nqzY_�a�h�eq�${Hace#acbInqdyh}�rd���nohHf`�Ë��f`h �Y�H��a��rw�kHf�n���nosgegf`���%�Hhr�Ëkrnqd
��_`�H^�hrzI^�_`acdPf`sgacegf`^�h<v
W bHbYf`_`kY�Hhr� � �qnof���eykYf�n%��hrnqdg��f�nql�nqd3_`�Hspepl�nqdgepnof�_`�Hhr�Ëkrnqd#l�^�hKkrnoh�bInof`krnoh =Ä� £ÚdPf�����nqd3h¢a��Hs.Z
��n1���a�{H_`epnohV��dgnof���hHf`sPspn�vY��a�s�f`hHhrnqdgn�£@dPf`����nqdPsp|}epno� "òt.£ )�dgnoac��f�nqdge�a��rw-�-dPnof���hHf`sgsgn���f�e nof`hrno�
��hHnqdg��f�nql�nqdP_`�Yspe��1�+f`sg�3{rnoh 0 v / �HhHk 0 v %}vI�"f`ny�$nof�epnqd nqdg� �a�hr�qe kYa�s+£ÚdPf�����nqdPsp|*spepno� �HhHkÂac~}�qnqzrZ
egf�nqdgeS��dgnof���hHf�sgspn#��f�e ��� 0�� %}v
�93 ���.
 ��!�"��6
�� $&�.'(��
�')
#��
8
9��


��f�nyW"�rw ��acbInykrnos+\ya�_�^�dPf`��nqepnqdgepdPf�����nqdPs+f`speSkHf�n#�"h�epnqd3krd ��H�P~}�HhH��l�^�h��Hhrnqd:� ��HhHsg�3{�epnohÂ��dgnof��cZ
hHf`sPspnoh<�YbInofÚkrnohrnohV�1��acd#nof`hjT�|�^�h¢krnohV� ^*kr^�sp~�^�zHepdPf`����nqdya��Hsg_ �^�speq�IacbInqd ~�nof�hrn%f�hrno_`a�spegf`sP�P{rn
X}epdgno�Y�Hhr�Vsgegacepepwòa�hHk$v-X*^�_`�P{rnÂ��dgnof���hHf`sPspn�~ �^�hHhrnoh�a��rw+krnqd�nof`hHnoh�X}nof`epnËkY�rdP�P{ ��dgno��sgsgepdPa�{*Z
_`�HhH���HhHkKT�|�^�h��[��_�nq~}epdg^�h��*X*epdgno�H�Hhr��l�nqdP�rdPsga��3{�e ��nqd3krnoh<�@a��rw�krnqd%a�hHkrnqdgnoh X*nof�epn�~ �^�hHhrnoh
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£Údg^�ep� a�_`_`no� ��acd�kHf�n �$nof`speg�Yhr�ykrnos!2�nqep^�s��o�rwòdPf�nokHnohHspepno_`_�nohYk<v�� nqd���nosgnoh�eg_`f��P{rn"U-dgnof`so��w ��Hd�kHf�n
¤ßf�nokrnqdgbInoh}�rep�o�Hhr�+kHnos	TVacepnqdPf`a�_`so� ��acd	nof�hrn�nqdP{ �^�{�epn�£@^�ep�qnof`eq�ckYf�n-bInof�l�^�_`_`nqd�X}epd3a�{H_`f`h[epnohHsgf�e �ace
nqe���a � 0 � bInqepdP�r�rvoW bH��nospno{rnoh�l�^�hykHf�nospno�'U-dg^�bY_`no�Â�qkHac�SbYf`sI�o�Hd@h@�a��P{Yspepnoh%X}epd3a�{H_��qnof�e<kH�rd3�P{
l�nqdgbInosgspnqdPepn���_`nq~[epdg^�hYf�~#�HhHk�hHno�rn�X}�of`h[egf`_`_�acegf�^�hHsp� �a�{H_`nqd$krno�reg_`f`�3{ydgnokY�r�of�nqdge ��nqdPkrnoh#�+f�dPk$�m{Hace
kHa�s
2�nqep^�sp|*spepno� nof`hrnoh%noh�egsP�P{rnof`kHnohHkrnoh���nof�epdPac�ykHac�o����no_�nof�spepnqeq��kHac�#kHf�n�£@d3f�����nqdgdPacepnSa��rw9kHf�n
��n1� ��HhYsg�P{[epn�W"hr�oa�{H_<dgnokY�r�of�nqdge ��nqdPkrnohÂ~�^�hHh[epn�v

£ÚdPf�����nqdgbInokHf�hr���Hhr� t.£ T�£ �}£
� ^}kH^�sp~�^�zIn���f�e
TVacepdPf  rsg�P{YhHf�epepnoh���� ^*k � 0r/ �8D�� �(D*/
� ^}k  2�nqep^ /10*D � � � 0
� ^}k  �\ya�_�^�dPf`��nqepnqd / � � / �80
� ^}k  �\ya�_�^�dPf`��nqepnqd� 2�nqep^ ����� / v � ��� �
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£	acb9no_�_�n / �qnof���eÄkHf�n�kY�rdP�P{(kYf�nËl�nqdPsg�P{Yf�nokrnohrnoh \y^���bYf�hHacegf�^�hrnoh l�^�h�£ÚdPf�����nqdPb9nokYf`hr���Hhr��noh
nqdgdgnof��P{[epnoh�£ÚdPf�����nqdgdPacepnoh$vm��a�s$nqdg~*_ �acdgepn��If`no_ �q_�nokHf���_`f��P{#kHf�n�£ÚdPf�����nqd$w ��rd�9}�Ha�sgf���dgnqno_`_�n�U�{H^�ep^�hrnoh
��f�e�krno� \�a�_�^�dPf`��nqepnqdPepdPf�����nqd��o�Ä~�^���bYf`hHf`nqdgnohÄ�HhYkÄkHa�s���f�epeg_�nqdPn+£@d3f�����nqdPsp|*spepno� ^�{Hhrn"kHf�nospn
�I�HsPacep�qb9nokYf`hr���Hhr���o��b9nqepdPnof�bInoh<� �+�rdPkrn#nqdPdgnof`�P{[eqv���f�n���n1� ��HhHsg�3{�epn �I�Hsga��Ä��nohHspnqep�o�HhH��krnos
£ÚdPf�����nqdPs�f`spe�f`hË£	acb9no_�_�n / kH�rd3�P{ GrnqepegkrdP�Y�g~�{Hnqdgl�^�dg��no{r^�bInoh<vrW"_`_�n�krdgnof9£@dPf`����nqd�zYdg^}kY�r�of�nqdgnoh
�o�Hsga��Ä��noh�nof�hrn%£ÚdPf�����nqd3acepn�l�^�h<� 0(0(0(0 £@dPf`����nqdPh � U��Y_`sqvY��f�nospn �+acepn�f`sge hHf�nokHdPf�����noh}�r�r�<�H�
l�^�h�kHnqd+��acepnohrnqdgwÞa�sgsg�Hhr��l�nqd3acdgbInof�epnqe6��nqdPkrnohÂ�o�Â~ �^�hHhrnoh$v
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�"no��nof�hHsga��Ô��f�eÚnof`hrnqd-�"dP�rzHzIn�krnqd	£+��T ��YhH�P{rnoh%bInqepnof`_`f`��eÚsgf`�3{�nof�hrn���dP�rzHzIn�a��Hs�TVa�f`hr��a�h
krno� ��acepnohHhHa�{H��nosg|}spepno� "Þ�SW�B#)Sl�^�hKQSRyT�UIW#XHX9v���a�syQSR#TVUIW�XYXÂ��acepnohHhHa�{H��nosp|}sgepno�
bYa�sgf`nqdge a��rw-sP�P{Hhrno_�_�nqd � nqep�1��nqdP~[epno�3{Hhr^�_�^���f�n��HhYk�h}�rep�qe"kHnoh���nosg�P{Y_�no�HhHf���nqdP�q|[~*_`�Hs krnos�XrU�X
a��Hsq�<�H� kHf`n�~�^�h[egf`h}�Hf�nqdP_`f��P{rn%�"acepnohHdPacepn��o�jdgnokH�H�of�nqdgnoh<vI��a�s�X}|}sgepno� ��_`f�nokrnqdge�sgf`�3{¢f`h�krdgnof
�-bInohrnoh$�

5 ��f�dgnq~}e#��f�e#krnqdyW"�Hsg_�nospnqno_`nq~[epdg^�hYf�~�l�nqdgbY�YhHkrnohjsgf`hHk�2#T��-ZxT�^*kH�H_`n%�o�Hd Gr^�dP��acegf�nqd3�Hhr�
�HhHk"�o�H�'£@dPa�hYspw nqdÚkrnqd$�-dgnof`��hHf`sgkHacepnoh$�ækYf�n�Q�W�£ Q��+ZxT�^}kH�Y_�n�sp^ �+f`n-kHf�n��"n­X*f Q�WSZxT�^}kY�H_�n
"òw ��rd ����T�Z��HhYk�X*f`_`f��of��H��Z]�"nqepnq~[ep^�dPnoh )3v

5 ��f�n���acepnoh���nqd3krnoh�l*f`a�^�zYegf`sg�P{Hn�X[Z]�Úf`hr~*sH��nof`epnqdg��no_�nof�epnqe
a�h�� � f`sg�P{HnohHspzInof`�P{Hnqd�" ���������
	���
��

���� U�Q�t]Z]\yacdPepnoh )3� ��no_`�3{rn�f�h#�SR�� "$�+noa�kr^��re.Z]��� 7Inqd-)@��nohHa�hHhrepnoh�Q�^���zY�HepnqdPhynof`hH��nqbYa��re
sgf`hYk<v

5 ��f�n��SR���ZuQ�^���z��repnqd�_`nof�epnoh�kHf�n �"acepnoh ��rbInqd-nof�hÄsg�3{Hhrno_`_�nos���f���acbYf�e.Z]��eg{rnqdPhrnqe �+nqep�1��nqdg~
��nof�epnqd�a�h sp^��rv���l�noh�epb��Hf`_`krnqdgZuQ�^���zY�repnqdm� ��no_`�3{rnVkHf`n��-dgnof`��hHf`sgkHacepnoh[bY_ �^��P~�n��o��nof`hrno�
~�^���zY_`nqepepnoh���acepnohHsgacep�%~�^���bYf�hHf�nqdgnohÂ�HhYkÂacbYspzInof`�P{HnqdPh<v

�I�rd�X}epno�rnqdP�HhH�Äkrnqd ��acepnohHa��Ysg_�nospn%kHf�noh[e+kHa�s"£ QSX "Þ£ÚdPf�����nqdyQ�^�h[epdg^�_	X}|*spepno� )3� ��no_��P{rnos"kHf�n
�o�rdy��dgnof���hHf`sPspzInof`�P{rnqd3�Hhr��h �^�egf���noh¢t.hrw ^�d3��acegf�^�hrnoh��o�rdynof�hHkrno�regf���noh�t.krnoh[egfJ;H~cacegf�^�h¢krnqdy�"næZ
epnq~}ep^�dgnqdgnof���hHf�spbY_ �^��P~�n�_`f�nqwònqdgeqv

t.h�krnqd�l�^�dPa��Hsp��nq��a�hH��nohrnoh���a�{Hdgnoh �+�HdPkrn+kHa�s��SW�B ZuX*|}spepno�6~�^�hH�of�zYf�nqdge��HhHkÄkYf�n+zHd3f`hr�of�zYf`no_ÏZ
_�n#GY�Hhr~}egf�^�hHa�_`f�e �ace krnqd+nof`hH�qno_`hrnoh�\#^���z9^�hHnoh�epnoh�nqdgw ^�_`��dgnof`�P{�hHa��P{r��n1� f�nospnoh<v�tuhVkrnohV��a�{rdgnoh
hHa��3{C� 0(0(0 bInospega�hHk kHf�nÄW"�rwò��acb9n�kHacdPf`h kHa�s%X}|*spepno� sp^ ��nof�e��o��^�zHegf���f�nqdgnohK�YhHk¢�o� l�nqdpZ
l�^�_`_`sge �a�hHkHf���noh<�IkHac�Ënof`h�l�^�_`_	wÞ�Hhr~}egf�^�hHspw �a�{Hf���nos#X}|*spepno� w ��rd�nqdPsgepn%z�{�|*sgf�~ca�_`f`sg�3{rn%T�nosgsg�Yhr��noh
f`� ��a�{rd � 0(0r/ �o�rd 2�nqdgw3��H���Hhr� spega�hHk$vS�"a�sV�SW�B ZuX}|*spepno� f`spe�sp^ a��Hsg��no_�nq��eq� kHac�(nosVkrnoh
��nok ��rdgwÞhHf`sPspnoh�krnos%�3 *zInqdPf`��noh[egs�noh�egspzYdgno�P{rnohYk nqd ��nof�epnqdPe%�HhYk kH�HdP�P{ ��^*krnqdPhrnqdgnM\#^���zI^cZ
hrnoh[epnohÂl�nqdgbInosgspnqdPe6��nqd3krnohÂ~ca�hHh<v

� ������� �������

W"_`s��SR���ZuQ�^���zY�repnqd��+�rdPkrnohËf`�í��a�{rd�� 0(0r/�/ � _`nof`speg�Hhr��sgw �a�{Hf`��n#X}nqdPl�nqdpZ]U�Q�s�f�hËdPa��g~*��^��Hh[e
�"no{ �a��YspnohVhHno��a�hr��nosg�3{Ha 7Ieqv9��f�nospn��Sno�3{Hhrnqd"l�nqdgw ��H��noh ��rbInqdS�1��nof	U-dg^��qnosgsg^�dgnoh<�Y�1��nof � �cZÕbYf�e
U�Q�t]Z]���Hsgsgn��o�Knoh[ep~�^�zHzIno_�epnqd���_`nof`�P{r�qnof`egf���nqd�W"�Hsg_�nosgnÄ�HhHk � nqep�1��nqdP~[epdPa�hYspw nqd3sq�	sg^ �+f�n / ���
W dgbInof�egsgspzInof`�3{rnqdov9��nokrnqd#�SR���ZuQ�^���z��repnqd#~½a�hYhjbYf`s"�o� �VX}zYf�_`_�bY� 7InqdpZ]\yacdPepnohÂbIno{rnqdgbInqdg��noh<v
t.hHsp��nosga���e�~ca���noh % �jX}zYf�_`_�bY� 7Inqd�f`hKkrnqd%�"acepnohYhHa�{H��n � 0(0r/ �o�H�ê��f`hYsgacep���@kHaml�^�hC� � ��f�e
� ��T��ßX}zInof`�P{rnqd��HhHk �*/ hrno�Hn ��f�e % / ��T��ßX}zInof`�P{rnqdmv�tu�6��a�{Hd � 0(0 �%sp^�_`_�nohMa�_`_�n�X}zYf`_`_`bY� 7Inqd
��f�e % / ��TV� X}zInof`�3{rnqd�a��Hsg��nospegacepepnqe�spnof`h<v �<�rd�W"hrzYa�sgsP�Hhr�ykrnqd���acepnohrdPacepnohË�HhHk �+nokH�r~}egf�^�h
krnqd"X}Z]�@f`hr~*s��HhHk�X}zYf`_`_`bY� 7Inqd�~ca���noh�f`h@� 0(0r/ � 0 X}Z]�@f`hr~[ZxTV�H_�egf�zY_`n� }nqd��o�H�ì��f`hHsgacep���F��no_`�3{rn
bYf`sy�o� ��Q�W�£"Q��SZxT�^*kH�H_�nÄ�Äf�e#nof`hrno� X[Z]�@f`hH~�l�nqdgbYf�hHkrnoh<v@��nokrnqd�X[Z]�Úf`hr~V~½a�hHh�bYf`s#�o� / �80
TV� � s ��rbInqdgepdPac��noh<v

W"_`s@��l�noh�epbY�Yf`_`krnqdpZuQ�^���zY�repnqd � �rdPkrnoh#'�X}nqdgl�nqdgZ]U�Q�s	a��Hs@kHno����acepnohHhHa�{Y��nosp|*spepno�Ôkrnos	��a�{*Z
dgnos�� 0(0(0 l�nqd:��nohYkrnqeqv@X*f�n�sp^�_�_�nohVf�� ��a�{Hd�� 0(0 �MkH�rd3�P{�_`nof`speg�Hhr��sgw �a�{Hf`��nqdgn%Q�^���z��repnqd nqd3spnqep�qe
��nqdPkrnoh<�HkHf`nya��H�P{���acepnohF;�_�epnqdP�Hhr��l�^�d3hrno{H��nohÂ~ �^�hHhrnoh$v
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DAQ Computers


Detector Frontends
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F1-TDC


32x32 Switch


CATCH
 CATCH
CATCH

S
 S
 S


TCS
 TCS
 TCS
 TCS


APV25

LAT/SciFi/
µΩ
 Calorimeters


FIADC
 GASSIPLEX


RICH


250000 channels


160 modules


8/16 units


(4)
 (4)
(4)


32/64 links
S-Links


EVB/Filter
 EVB/Filter
 EVB/Filter
EVB/Filter
 EVB/Filter
 3/8/16 computers


MUX


GEM/Silicon


Si-ADC


EVB/Filter


Gigabit Ethernet


(4)

Spill-Buffer
 Spill-Buffer
 Spill-Buffer
 Spill-Buffer


Central

max. 32 ports
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��a�s � nqep�1��nqdg~(bInospega�hHk�f�� ��a�{rd � 0(0r/ a��Hs�krdgnof �#f���acbYf�e.Z]��eg{rnqdPhrnqeMX �+f�eg�P{Hnosq��kHf�nÂ�o��nofÏZ
hrnqdVX � f�eg�P{H�ÄacepdPf  ��o�Ysga�����nohr��nosP�P{H_�^�sPspnohçsgf`hYk<v�W"h �1��nofykrnqd�X �+f�eg�P{HnosÂsgf`hHkßkHf�n¢�SW�B"Z
Q�^���z��repnqd�a�hr��nosg�P{Y_�^�sgspnoh<�rkrnqd�krd3f�epepn�X � f�eg�P{ËkHf�noh[e��o�rd 2�nqdgbYf`hHkY�Hhr��krnqd��1��nof9nqdPspepnohÂsp^ �+f�n
�o�rd%\#^����YhHf�~cacegf�^�hK��f�eykHno� Q������+Z��Sno�P{Hnohr�qnoh�epd3�H�Â����^VkYf�nÄ��acepnohHsgf`�3{rnqdP�HhH��a��rw���a�hHk
�qnoh[epdPa�_Sl�^�dg��nohH^�����noh �+f�dPk<v
��f�n � nqep�1��nqdP~}f`hYspega�_`_`acegf�^�h �+�rdPkrn�f�h �I�Hsga�����nohHacdgbInof�e���f�e
krnqdSt.£�Z]W bHepnof`_`�Yhr�%kHnos Q���� ��kY�rdP�P{H��nqw3��H{Hdgeqv
��f�n��Äa  *f`�Äa�_�n���a�hHkrbYdgnof�epn�kHnos
X}|*spepno��s	f`h�� 0(0r/ bInqepdP�H� ' 0(0 T�� � sq��kHf�n��"acepnohHdPacepn��o�H� �+næZ
�P{Hnohr�qnoh�epd3�H�6�qa*v �80 Z � 0 TV� � s�"ò~�^�h[egf`h}�Hf�nqdP_�f`�P{ )3v[tu� �3 *zInqdPf`��noh[e-bInqepdP�r�%kHf�n+��dgnof���hHf�sp��d �^���n
�80 ~*�"�YkHf�ny�Äa  *f`�Äa�_�n#bYf`sg{Hnqd���nqepnospepnqepn �+acepn�%�~}� ���Y��f`eS��nqdPf`hr��nqdPnqd&�Ia�{H_<l�^�hV�"nqepnq~[ep^�dgnoh
bYf`s /10 ~}� ��v9X}^���f`e���nqdPkHnohÂzHdg^�X*U�X[ZuX}zYf�_`_HbYf�s��o� � % 0 TV� ��acepnoh�a��rwò��nq�qnof`�P{Yhrnqeqv
+ /-, ��vY��a��H�Fnqe+a�_ v��IQSR#TVU9W#XHX[Z]U�dg^�zI^�sga�_ �YQ������ � X*U�X*�
Q � D�� Z / ���9X*U�X*�	Q � U�� D � v
+A� , W�vY��dPaml½acdo����vYl�vY�"acdgdPa��3{<�YW�vY\#^�ep�of`hYf`a�h<�rU�{[|}sovH�$nqepeqv�� ��� / " /ED(D '*) � � D v
+ � , W�vY��dPaml½acd nqe+a�_ v��Y��a�{HdgnospbInqdPf`�3{�e /ED(D ' � /ED(D(D v
+ � , T�v���f �pfÕ�}��f�zY_`^���acdgbInof�eq�HT�a�f�hr�#� 0(0(0 v
+A% , W�vY�"�rwu�H�"f`zY_�^���acdgbInof�eq�rTVa�f`hr�#� 0(0r/ v


