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Barrel RICH

Outer Detector
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� � 8 ´f± ´f± 8 8
� � 8 ´f± ´f± ´f± ´�±
�  8 ³Ã´ ³Ã´ ³Ã´ ³%´
� " 8 ³Ã´ ³Ã´ ³Ã´ ³%´
� D H!@V> 8 �X´ �X´ ± & ±�&
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� � ³ � ´ � ¶ 8 � ¶ � ´ � ¶ 8�� ¶ � ´ � ¶ ´ � ´ � ¶ ´ � ´ � ¶
� � ´ � ¶ ³ � ¶ ³ � ¶ ± � ¶ ± � ¶
�  ± � ³<8 ´ � ³J8 ´ � ³J8 & � ³J8 & � ³J8
� " & � ´&8 ± � ´98 ± � ´98 ³6� � ´98 ³6� � ´98
� DVH6@V> �l´�³6� ¶X¶���& ¶X¶���& ´�� &A± ´�� &A±

/�`A93jb2'�8r ¶ �Q�k`AB[^XIF`A@c=3jb`AIV]{D ;R� � � � ]b@,� GM;#
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?AOZDV032+;>=3?X@!JLDh`�DF]b?A@3J[`f@3B�Te`fB3J[B3]_;K2H@3JV]_?X@3J¬?AOZDV032+9e`AJV2Hjb]_@32Kjb`<;X?X=UDMr¤/1032P@c=3;[9q2HI[?AO
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/103]bJS]bJ�@3?AD�DF032�de@e`Aj jb`J;A?X=UDMrm¥e=3ILDV032MIS;K?�B3]_d3G�`fDV]b?X@3Jm;K`<;R9q2�@32HGM2MJLJF`AI ;PDV?¦Dh`f¼A28]_@lDF?
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 Logical

Unit

Vertical Strip Horizontal Strip
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51

49
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41

33
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25

9 24

1 8

Station M2(M3)

¥k]_^X=3IV2'�8r ´ ��46?A^X]bGM`Ajc=3@3]_Dkj|`<;X?A=UD�?AO JvDh`fDV]b?X@>s)´3�¯sµ° � r �w@[DF032:9q?ADLDF?X;tYX` OM?�?X;z]b@[IL2M^X]_?X@
>¬³XrK/10U2K=3@U]_DFJ¦`AIL2+@c=3;[9q2HIV2MB �g]_DV03]b@i2�`fGh0�IV2H^X]b?A@!?AOSDF032�deILJLD dc=e`AB3IV`A@lD¦OQIL?X;�jb2EO�D¬DF?IV]_^X0lD�Y3JvDh`AIvDF]_@3^�OQIV?X; DF032IV?6�¾GHjb?XJL2MJvD�DV?�DF0329q2M`A;tr ¸�`fGh0,dc=e`AB3IV`A@lD�2M@3GHjb?XJL2MJ �X´>jb?X^X]_G�`Aj=3@3]{DFJHr
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Logical 
Unit

49

37

38

26

28

2

6

10

42

30

34

40

Station M4(M5)

Vertical Strip Horizontal Strip

¥k]_^X=3IV2 �8r²° � 4�?X^X]_G�`Aj�=3@3]{D¤j|`<;X?A=UD¤?AOJLDF`fDF]_?X@Às ± �¯s)¶ � r�¸ `AGh0 dc=e`AB3IV`A@lDu2M@3GHjb?XJL2MJu± �jb?A^X]bGM`Ajq=U@3]_DVJMY `AJLJV=3;+]b@3^+`�dc=e`AIvDF2MIg?AO�IV2H^X]b?A@%>¬³`AJg?X@32¬jb?A^X]bGM`Ajq=U@3]_DMr
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� F���� �89,D 74>�D�
 �< @0>'<�Q@0:=: �;>N K �89 NPH6@ H'��DE: D 7 H�� � ��@VN��;> �: � >A@CBEDGFIH
� H6@ H��ADE: � � ��� �� �#" ��$
� � ´A°.8A±RTe`ABUJ ³%°A±A±+JvDFIL]bT3J ³%°A±X±�JvDFIV]_T3J ³A³Ã¶X´[Te`ABUJ ³X³Ã¶X´[T3`AB3J
� � ´A°.8A±RTe`ABUJ ³Ã¶A°��RJvDFIL]bT3J ³Ã¶A° �>JvDFIV]_T3J ���X´>JLDFIL]bT3J � �X´>JLDVIV]_T3J
�  ´A°.8A±RTe`ABUJ ³%°A±A±+JvDFIL]bT3J ³%°A±X±�JvDFIV]_T3J ±�&.8�JLDFIL]bT3J ± &.8�JLDVIV]_T3J
� " ´A°.8A±RTe`ABUJ ³%°A±A±+JvDFIL]bT3J ³%°A±X±�JvDFIV]_T3J ±�&.8�JLDFIL]bT3J ± &.8�JLDVIV]_T3J
� DVH6@0> �l´p³6� ¶A¶���& ¶X¶�� & ´�� &A± ´�� &f±
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/1032P93`AJV2Hjb]b@U2K`fIVGh03]{DF2MGEDF=3IL2KOQ?XI.DV032K;[=3?X@·J+;�JLDV2M;��ZIV?X@lDL���w@3Bº�¯¥�¸ � 2Mj_2HDFIL?X@3]_GMJ,�5� ��
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Gh0e`A;[9q2HIVJMr
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§�=3;>9W2MIg?AO�]b@UT3=UDFJ�� ?X=pDFT3=UDVJ � TW2MIg¡*� s!³ s)´ sµ° st±K?XI�sµ¶
>¬³ � �3�©´f± � ¶��3�©´ & � ¶��e�©´ & � ± &e�¯´f± �
>�´ ³ �l´U�©´f± � ³X³%´3�¯°l´ � &98e�¯°l´ � � �e�¯´ & �
>�° ³ �l´U�©´f± � ³ �X´3�©´ & � ³ �X´3�©´ & � ³ �l´3�¯´98 �
>g± ³ �l´U�©´f± � ³ �X´3�©´ & � ³ �X´3�©´ & � ³ �l´3��³J8 �
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M3z Mjz

M3
x

Mj
xextra

Mj
xextra

Mjz, extrapolated coordinates of the pad in Mj, j = 2, 4, 5

M3z
M3

x , coordinates of the seed pad in M3

line defined by the IP and the seed pad in M3

IP

x

o

*

z

M3 Mj
M3

x
x

M2
xextra
M1

zM1 zM2 zM3 z

x

,xextra zM1 M1 extrapolated coordinates of the pad in M1

M3z
M3

x , coordinates of the seed pad in M3

,zx M2M2 coordinates of the found hit pad in M2
line defined by the M2 and M3 hit pads

M2 M3M1

o

*
*
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for each Bunch Crossing

M1

M2

M3

M4

M5

Half Muon Station

92 Optical Links (1.6 Gb/s)

Decision

Sector
Builder

Detailed

f

f

sector content
f

f Muon

Full Sector Hit Map

or each Bunch 
Crossing

for each Bunch Crossing

Sector addresses
or each FIP Candidate

Sector addresses and

or each FIP candidate

4608 logical channels
or each Bunch Crossing

2784 logical channels

2784 logical channels
for each Bunch Crossing

1392 logical channels
for each Bunch Crossing

1392 logical channels
for each Bunch Crossing

12 960 LVDS Links

Dual Port
Memory

 Fast

Processor

Processor

Identification

L0 Muon Processor Interface
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  Pad  Sector

Muon Station 1

Pad Sector

Muon Station 3
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SectorPad

Muon Station M1

� �� �� �� �
� �� �� �� �
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Horizontal 
     Strip

Vertical
   Strip

Muon Station M3 (M2)

PadSector

Logical

Unit

LU
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LU

Unit

Logical

LU

Strip
Horizontal

Strip
Vertical

Sector Pad

Muon Station M4 (M5)
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THE DATA FLOW FOR HALF MUON SYSTEM

DMP Controller
L0 DECISION BOX

8 M1

1 M2

1 M3

1 M4

FIP Controller

8M1

1M2

1M3

1M4

 sector data (5−16b)

sector address (9b)

BCID (8b)

sector addresses (9b) + BCID (8b)
− 4 addresses for M1
− 1 address for Mi where i=2,...,5i

1M5

The number of links is multiplied by 2
, since the request is sent
to 2 controllers

FIP Board

2 M2

2 M3

2 M4

2 M5

sector hit maps (24b) 

1 M5

ODE ELECTRONICS

12960 LVDS Links

HALF MUON SYSTEM

FIP DMP

Half Station M1 Half Station M2 Half Station M3 Half Station M4 Half Station M5

1268 12

1392

FI
PC

DM
PC

L0 MUON TRIGGER

76 ODE Boards
  6 ODE Controllers

8 sections/half station
384 sectors/half station

6 Crates

8 FIP Boards + 1 Controller

1392

BCId (8b)

+

+
+

2784278423042304

92 Optical Links (1.6 Gb/s)

1 Crate

R
1

R
1

R
1

R
2

R
2

R
2

R
3

R
3

R
3

R
4

R
4

R
4

R
1

R
1

R
1

R
2

R
2

R
2

R
3

R
3

R
3

R
4

R
4

R
4

R
1

R
1

R
2

R
2

R
3

R
3

R
4

R
4

R
1

R
1

R
2

R
2

R
3

R
3

R
4

R
4

R
1

R
1

R
2

R
2

R
3

R
3

R
4

R
4

R
1

R
1

R
2

R
2

R
3

R
3

R
4

R
4

R
1

R
1

R
2

R
3

R
1

R
4

R
1

R
2

R
3

R
4

R
1

R
1

R
2

R
3

R
1

R
4

R
1

R
2

R
3

R
4

R
1

R
2

R
3

R
1

R
4

R
3

R
4

R
2

R
2
U

R
3
U

R
4
U

R
2
D

R
3
D

R
4
D

1

1

R
2
U

R
3
U

R
4
U

R
2
D

R
3
D

R
4
D

1

1

R
2
U

R
3
U

R
4
U

R
2
D

R
3
D

R
4
D

1

1

R
2
U

R
3
U

R
4
U

R
2
D

R
3
D

R
4
D

1

1

R
2
U

R
3
U

R
4
U

R
2
D

R
3
D

R
4
D

1

1

UUUU UUUUUU UU

DDDD DDDDDD DD

UUUU UUUUDD DD DD DD UUUU UUUUDD DD DD DD UUUU UDDD DD UUUU UDDD DD

U UU U D D DD

< 80 sector data exchanged
   between 2 FIP boards

1 DMP Board
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Distance between two sensistive layers within a station is 16 cm
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