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�D;1Q"RD,£�pQ�t]Q BD/�Q���,>=?,�-�@"¯5Q"��@'GI=u%�y"y <�� =�tAGD<V�N=?�pQ�=�=?�D,£2�/T-H,£tA,�RDtA,#.Ã=H@P.Ã�D,�;1Bº2�/T-H,£tA�pQ"<3/1RDwJ/Tt
}��±��&5s��D, ¯$-?Q"�±,�/TtSBD,�tA/1w'RI,�Bu2�/T=H�¨=H�D, tH/Tw'RpQ";�-H,�Q"BD@'GI=7@"Ru@'RD, tH/TBD, @"¯P=?�I,¯$-HQ"�±, �$=H�D,tH/Tw'RpQ";
tH/TBD,2 �Q"RDB�=?�D,0$ 	 <�@'RDRI,�<3=H,�B£=H@�=?�I,©@"=H�D,�-ÁtH/1BI,C�°=?�D,0$ 	�tA/1BD,  >&��SGD,7=?@�;1/1�±/T=?Q�=?/T@'RDt�/1R�=H�D,©tA/$#3,
@"¯!=?�D,7<3/1-H<3GD/T=���@UQ"-ABDt�=?�pQW=�<�Q"R��e,7��Q"RFGI¯`Q"<>=?GD-A,�B =p=?�I,5tA/1w'RDQ";»tH/TBD,7@"¯!=?�D,	2�/1-A,7�D;�Q"RI,	<�@'RDtA/1t.=?t�@"¯
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*'@";T=VQ�w',±=H-?Q"RItH;�QW=?@'-5�e@'Q"-HBDt � $ 	Ss���t  >&�s��I,�tH,�<�/1-A<�GD/(=©��@UQ"-ABDt62�/T;1;���,���Q"BD,¯$-H@'� wD%�y���@UQ"-HBIt
@"¯Á=?�D/T<V�0RI,�tHt�%:U"KU8�� ��=?�pQW=±2�/T;1;���,³;�Q"�±/1RDQ�=?,3BJ@'RU=?@XQ½wD%�yu¯$-HQ"�±,8= w'/T*0/1RIw¨Q"R¿@�*",�-?Q�;1;�2�/1-A,]�D;�Q"RI,
=?�I/1<V�FRD,�tAtÁ@�¯�} ����&
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s��D, �pQ"tA/1<�<3/1-A<�GD/(=?-A��@'Ru,�Q"<V�XECs��·Q"RDB $ 	Ss��´/1t+tH�D@�2�R¨/1Ru��/1wD&j8C%'&5)SR£=?�I,ECs��dtH/TBD,©=?�I,
�D-A,�Q"�±�D;1/(�p,�-At�Q"-A,S/1tA@';�Q�=H,�B�¯$-A@'��=H�D,N$ 	·�U�³K�� 	4. -HQ�=?,3B�8"8"y��p� �D;T@C<V�F/1RIw <�Q"�pQ�<�/T=H@'-Ht3& EC��Q";1;!%�y"�
-H,3tH/TtA=?@"-HtPQ"-A,�/1RD<3;1GDBD,3B @'R�=?�I,��D-H,�Q"���I;1/T�D,�-�tA/1BD,�@�¯�=H�D,�2�/1-A,�=?@	w"-H@'GDRIB=H@	�D-H,>*',3RF=�BpQ"��Q"w', =?@	=?�I,
��@UQ"-HB±Q"RIB=H�D,�,�;T,�<3=H-H@'RI/1<�tP/TR <�Q"tA,Á@"¯eQ"R±/1RU=H,�-H�±/T=A=?,3RF=J�`@'-��pQ�B  �<�@'RIRD,�<>=?/1@"R�/TR=H�D,�<�/T-H<3GD/T=�&�s��D,3tH,
-H,3tH/TtA=?@"-Ht��D-A@�*0/TBD,7Q��pQ�=H��=?@�D;1,3,�B]@8(£Q"RU�],#,C<3,�tHt�<V�pQ"-Aw',"& )SR]=?�I,N$ 	Ss��xtA/1BD,S2�,	/1RD<3;1GDBI,	Q�;1@�2
�pQ"tAt��D;T=?,3-Á@"R�,�Q"<V�£tHGI�D�D;T�³;T/1RD,S=H@�QW=H=?,3RFGpQ�=?,6RD@'/TtH,"&Á%�� <3@'GD�D;T/1RDw-A,�tH/TtA=H@'-Ht�¯$-H@'� =?�D,L$ 	 �DGDtA,�t
=?@]=H�D,tH,�RItH,�Q"-H,��p,3;1Bu2�/1-A,�t	BD,>�pRD,�Q"RDB¨;1/T��/(=Á=H�D,<�GD-A-H,3RF=Ht�&s��D,�pQ"tA/1< <3@'RD<�,3�I=?t7¯$@'-S=H�D,� �7~
ECs���Q"RIB $ 	Ss���<3/1-H<3GD/T=6BD,3tH/1w"RiQ"-H,�=H�D,�tHQ"��,�Q"t©=H�D@'tH,]/TR =?�I,�<�GD-A-H,3RF=�~�²��SE BD-H/(¯°=�<V�pQ"�©�e,3-
tA�0t.=?,���&5��@'-A,©BD,>=VQ"/T;1tÁ@'R�=?�I,©<�/T-H<3GD/T=+;�Q��'@'GC=?tÁ¯$@"-Á=?�I,ECs��dQ"RDB $ 	Ss��´��@UQ"-ABDt+/Tt+<3@'RU=VQ"/TRD,�Bu/TR
«�,3¯ &'� v&!¡&
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� <3;1@'tA,GD�X@�¯�=?�I,�<3,�RU=?-HQ";�ECs�� /Tt7tH�D@�2�R /TRX��/1wD&|8"8C&�� R¨=?�I/1t	�pw'GD-A, =?�D,=?-HQ"<�,;�Q��"@'GI=?t6Q"-A,
tH<V�I,���Q�=?/T<8=P�D@�2�,>*',3-±=H�D,]-H,3��Q"/TRDBD,3-�@"¯�=?�D,³��@UQ"-ABJ-H,)RD,�<3=Ht@'GD- <�GI-H-H,3RU=�BI,�tH/Tw'R»&Xs��D,]�e@'Q"-HBJ/Tt
�D;1Q"RDRD,3B�=H@±��,5Q r . ;1Q��",�-�BD,3tH/Tw'R =kQ"RDB³=?�I,7=H-?Q"<3,�t�tH�I@�2�R�2�,3-H,6Q"R�/1RD/(=?/�Q�;jQ�=A=?,3���I=�=H@,�RDtAGD-H,7=?�pQW=
=?�I,�-H, 2�Q�t tHG@?±<3/1,�RU=�-A,�Q";0,�t.=VQ�=H,�=H@+�D;1Q"<�, =?�D, =?-?Q�<�,�t�Q"RDB©=H@SBD,>�pRD,�Q"�I�D-H@'�I-H/�QW=?,P<V�pQ"����,�-�w'-H@"GDRDBDt3&
s��D,7E0s��ºtH�D@�2�t�=?�I,StH@';TBD,�-��pQ"BDt�¯$@'-�=H�D,+tA,�RDtA,6Q�RDB��p,3;1B�2�/T-H,�t3&�� RDtH/TBD,S@"¯�=H�D,�tA,S�pQ"BIt�/1t�Q�K . �±�
wUQ"�±=?@6;�Q�� BD@�2�R]Q"R�,���@ ,C��w';TGD,�tA=?-A/1�±=?�pQ�= 2�/1;T;p�D@';TB±=H�D,Á2�/T-H,�=?,�RItH/1@"RDt���,3¯$@"-H,�=?�D,>��Q�-H,+tA@';1BI,�-H,3B
/1RU=H@��I;�Q"<3,"&±s��D,�<�Q"�pQ"<3/T=H@'-Ht	tA�D@�2�RJQ"-H,tAGD-A¯`Q"<3,#.Ã��@'GIRF=H,�B =�Q"RDB¨2�/1;T;�Q"<>=?GpQ";T;T���e,±�D;1Q"<�,3BX@'R¨=?�I,
�pQ"<V�JtA/1BD,³@"¯Á=?�D,³��@UQ"-AB¿BDGI,³=H@½=H�D,�/T- �D�U�0tH/1<�Q";�tH/ #�,"& s��D,³=?-HQ"<�,3t±¯$-A@'� =?�I,�<�Q"�pQ"<3/T=H@'-Ht =?@¨=?�I,
-H,�Q"BD@'GC=���@UQ"-AB�w'@6@'R=?�D,Á�pQ"<V�tH/TBD,Á@�¯j=?�I,Á��@UQ"-AB�Q"tP=?�D,�-H,3w'/1@"R���,3= 2�,�,3R�=?�D,�<�Q"�DQ"<�/(=?@'-At�Q"RIB�=?�I,
-H,3tH/TtA=?@"-Ht�/1t�Q"R�@P.Ã-H/1RIw�tHGD-.¯`Q"<�,�&
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Q"-A,�-H,3��@�*�Q"�D;T,�Q�RDBJ-H,3�D;�Q"<3,�Q"�I;1,±/1R <�Q"tH,�@"¯�¯`Q"/1;TGD-H,�&³s��D,�tA,]�e@UQ�-HBDt©Q"-H,��e,3/1RDw£BI,�tH/Tw'RD,3B �U� =?�I,
&'²|Q"�x�kQ"t.=]:�;1,3<3=?-A@'RD/T<�t]¬	-H@"GD�»&4�+BDBD/(=?/T@'RpQ";T;T� =H�D/1t�w'-H@"GD�®/Tt�BD,3tH/1w"RD/1RDw½=?�D,�tH��,�<�/(�p<�QW=?/1@"RDt±¯$@"-
=?�I,�,3;1,�<>=?-A@'RD/1<3t7<�@0@';1/TRDw]tA�0tA=H,���&���Q�tH,�BX@'R½�D-H,3;1/1�±/1RDQ"-A��tH��,�<3/T�p<�Q�=?/T@'RDt)=�Q"R½/1RI/T=?/1Q";!BD,�tA/1w'R½¯$@'-7Q
<�@0@';T/1RDw±tA�0tA=H,��n�pQ"t+��,�,3R£<�@"���D;T,3=H,�B»&�s��D,�BpQ�GDw'�U=?,3-S�e@'Q"-HBDt+Q"RDB�=H�D,©<V�DQ"����,�-+<3@C@";1/1RIw�t.�Ct.=?,3�
Q"-A,5BI/1tH<3GDtHtA,�B�/1R³��@"-H,	BD,>=VQ"/T;»/1R�EC,3<3=H/1@'R��I&

� ��� � � �+���%�	���@� �����
��/TwD&�8"K�tA�D@�2�t+=?�I,©t?Q�w�Q�=�=?�D,6<�,3RF=H,�-Á@"¯�,�Q�<V��2�/1-A,�Q"tÁQ±¯$GDRI<3=?/T@'R�@�¯�/T=HtÁ;T,�RDw"=H�»&�EC/TRD<�,5=?�D,6� �7~
w',3@'��,>=?-.�£/1t7<3/1-H<3GD;�Q�- =j=H�D,<�,�RU=H,�-72�/1-H,3t5Q"-H, =?�I,±;T@'RDw',3tA=5Q"RIB½=H�D, 2�/1-H, ;T,�RDw�=?�¨BD,�<3-H,�Q"tH,3t©@'GI=	=H@
,�Q�<V�£,�BDw","&��Á;1;�tH,3RDtH,62�/1-H,3t�2�/T;1;»��,5tA=?-AGDRDw±2�/T=?��Q=H,�RDtA/1@'R�@"¯P8�y�w'�¤Q�RDB£Q";T;»�p,�;TB�2�/T-H,3t�2�/T;1;���,
tA=H-HGDRIw2�/(=?��Q�=?,3RDtH/T@'R³@"¯ %�K'y�w'��&�s��D/1t�Q�<�<�@"GDRU=?t�¯$@'-�=?�I,	��/TtH��Q�=?<V�]@"¯!tHQ"w�e,>= 2�,3,�R�=H�D,68"y � �
BD/1Q"��,>=?,3-�=?GDRIw'tA=H,�RtH,3RDtH,�2�/1-A,�tPQ"RDB =H�D,��'y � � BD/�Q"�±,3=H,�- ~�G/. ��,��p,3;1B�2�/T-H,�t3& �º=?,3RDtH/T@'R @"¯»8"ySw'�
�DGI=Ht�=?�D,	tA,�RDtA,52�/T-H,	tA=H-H,3tHt�Q�=�Q"��@'GI= r y ��@"¯|=?�I,7�0/T,�;1B]t.=?-A,�RDw"=H�»&P�´=?,3RDtH/T@'R³@"¯ %�K'y w'� �IGI=?t�=?�I,
��,;..~�G³�p,�;TB�2�/1-H,	t.=?-A,�tHtÁQ�=�Q��e@'GC=Á8"y ��@"¯�=H�D,S�0/1,3;1B]tA=H-H,3RDw"=?�j& s��I,5<�Q";1<3GD;�QW=?/1@"RDt��D,3-H,	2�,�-H,7BD@"RD,
2�/T=H�J=?�D,³2�/1-A,�t-HGDRIRD/1RDw¨�D@"-H/$#3@'RU=VQ";T;T�½2��D,�-A,�=H�D,³,)(e,�<>=?t±@"¯Sw'-HQ�*C/(=VQ�=H/1@'R Q"-H,]=?�I,�;1Q"-Hw",�tA=�&is��D,
RD@'�±/1RDQ";eBI,�tH/Tw'R]/1t�=?@��pQ�*",7=H�D,S2�/1-A,�t�,3/T=H�D,�-�-AGDRDRD/TRDw�*',3-A=H/1<�Q�;1;T�8=02��I,�-H,	=H�D,�-A,	/1t�RD@ tHQ"w ,)(e,�<>= =D@"-
Q�=�S7�'y 1 =I2��I,�-H,7=?�I,5tHQ"w±,)(e,�<3=Ht+Q�-H,	-H,3BDGD<3,�B»&

��=P=?�D,�<3GD-H-A,�RU=P=?/1�±,�2�,�Q"-H,�t.=?-H@"RDw';T�©<�@'RItH/1BI,�-H/TRDw	GDtA/1RDw68'} � � BD/�Q���,>=?,�-�tH,�RItH,�2�/1-H,3t�/1RDt.=?,�Q"B
@"¯»=H�D,+8"y � ��/TR�@"GD-�RI@'��/TRpQ";pBD,3tH/Tw'R»& s��D/Tt�2�/T-H,�/1t tH/Tw'RD/T�D<�Q"RU=?;(� tA=H-H@'RIw',�-�Q"RDB�2�@'GD;TB�-A,�BDGD<3,+=?�I,
�D-A@'�pQ"�D/T;1/(= �£@"¯�2�/T-H,±�D-H,�Q"�WQ"w',�&�� R Q"BDBD/(=?/T@'R½=H�D/1t5BD/1Q"��,>=?,3-72�/T-H,±/1t7�±@'-H,±-H,�Q"BD/1;(�¨Q�*�Q"/1;1Q"�D;1,Q�RDB
Q"tÁtHGD<V� =j��Q����pQ�*',�;T,�tAt+/1tAtHGD,3t	Q"tAtH@0<�/�QW=?,�B�2�/T=?� QFGpQ";1/(= �³<�@'RU=H-H@'; � %�y(! &�s��D,©=H-?Q"BI,©@8(X/1t�=?�pQW=+=?�I,
<V�pQ"�©�e,3- 2�/1;1;0�pQ�*',�=H@5-AGDR±Q�=PQS�D/Tw'�D,3- *'@';(=VQ"w',3t�=?@5Q"<V�I/1,3*",�=?�D,�tHQ"�±,�wUQ"/1Rj&�� R =?�I/1t�<�@"RI�pw'GD-HQ�=?/T@'R =
=?�I,5BI-H/T¯°=�*',�;T@C<3/T= ��2�/T;1;e�e,7;�Q�-Hw',3-�=?�pQ�R�¯$@'-�=H�D,7RD@'�±/1RpQ�;j<�@"RI�pw'GD-HQ�=?/T@'R»&
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ATLAS CSC data

s=d=2.54 mm
Va=2700 V
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cathode board

Aluminized mylar ground plane

cathode board

Rohacell backing (5 mm)

Rohacell backing (5 mm)
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Angle of charged tracks w.r.t normal of FDC package (degrees)
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Angle of charged tracks w.r.t normal of FDC packages with <10 hits in CDC
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solder pads

edge of g10 frame
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12 GEV FY-07-15 BL-0  oblig  12 GeV UPGRD FY07-15 BL-0 (wC� ��� ���� ��� � ��� ���  � �  � � ��� � ! " � # �� $% � �&'() *+, -/. 01 . '23 4 . 065 ' 5 2 5 ( ' 5 2 5 (7 *8 *9 8:; <= >?@A BC/D EFD =G HID E�J = J G J > J = = J G J > J = KLMN OPQ ?= >?@ A BC/D EFD = G HID E�J = J G J > J = J = = J G J > J = J = BR LS M LT N UMV H@ LWXYZ[ \]^_ `a Y^_ bc defg h dai j \] ^_ ` bY c hXYZ[ e ^ cik l mZn c dop h dai j \] ^_ ` bY c hXYZ[ X \q Z ^ Y m c defg h dai j \] ^_ ` bY c hXYZ[ X \q Z ^ Y m c da p br h dai j \] ^_ ` bY c hXYZ[ ik Y b dak bp m�s c b l c b h dai j \] ^_ ` bY c hXYZ[ t lu \] ^_ `v p b[ wY l[ x c d[ ^y ^ [k wZ Y c s Y b ck c wZ Y c h dai j \] ^_ ` bY c hXYZ[ \]^_ ` XY b^_ y c doz{ \ j c| l h dai j \]^_ ` bY c hXYZ[ vy Z r} dai j \] ^_ ` bY c hXYZ[ ~Z ] ^ [ bp p dai j \] ^_ ` bY c hXYZ[ \^ `p b c s \Z l l b[ wZ Y c d�� s �� szk | l^ p s e ^ c h dai j \] ^_ ` bY c hXYZ[ e YZ� l m Xp ^ l b c dai j \] ^_ ` bY c hXYZ[ \Z Z pk l| z } c dai j \] ^_ ` bY c hXYZ[ X� p c bYz } c dai j \] ^_ ` bY c hXYZ[ e ^ c \Z l l b[ wk Z l c dai j \] ^_ ` bY c hXYZ[ z � y y Y wa Y^_ b dai j \] ^_ ` bY c h� b c w X \q Z ^ Y m c defg h dai j \] ^_ ` bY c h� b c w X \q Z ^ Y m c da p br h dai j \] ^_ ` bY c h� b c wi k Y b dak bp m�s c b l c b h dai j \]^_ ` bY c h� b c wv p b[ wY l[ x c dai j \]^_ ` bY c ha ^ `z b w� y dai j \] ^_ ` bY c h\] ^_ `a Y^_ b c XY by dai j \] ^_ ` bY c h~Z ] ^ [ bp p� ^ [ ]k lk l| dai j \] ^_ ` bY c hX \q Z ^ Y m c da p br h dai j \] ^_ ` bY c hz wY b w[ ]k l| a p br q Z ^ Y m c dai j \] ^_ ` bY c hz ^ l mnk [ ] �^_ k l^ wk Z l dai j \] ^_ ` bY c h� Z� l w \^ w] Z m b XY b^_ y c dai j \] ^_ ` bY c h� Z� l wzk | l^ p \Z l l b[ wZ Y c dai j \] ^_ ` bY c hefg X \q Z ^ Y m XY by dai j \] ^_ ` bY c hz wYk l|k l| dai j \] ^_ ` bY c h� Z� l wik Y b X Y b^_ y c dai j \] ^_ ` bY c h� Z� l wZ lu \] ^_ ` v p b[ wY l[ x c dai j \] ^_ ` bY c h
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dE/dX Study of FDC System

DSC -- 6/27/05

p/K separation

K/

Layers: 24
Chamber thickness: 1 cm

Solid Lines: Ar-CO2(90-10)@1 atm
Dashed Lines: Ar-CH4(50-50)@1 atm
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