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Update

• Now have first complete mapping for the FOX system.

- All ribbons/assemblies mapped.

- All FOX boxes initially laid out.

• Discussion with manufacturers (Sylex) on-going.

- Hope to have first complete cost overview in 2 weeks.

• FOX box design work on-going at MSU.

- Will show the first mechanical schematics today.

• Preliminary documentation coming together.

- CDS note will be made available today.

- Timeline for production, assembly, and testing included.
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Assemblies and Connection Planes

DRAFT

3 Mapping163

3.1 Overview164

This section provides the details for the mapping of the fibres from the LATOMEs/TREXsto the FEXs,165

through the FOX. Fig. 6 provides an overview of the FOX system, which consists of 6 separate parts -166

called “FOX boxes”. Each FOX box has a di�erent, but in some cases similar, internal layout. The FOX167

boxes called “LArFOX A” and “LArFOX C” deal with the EM and Had inputs from |⌘ | > 2.4 and |⌘ | <168

0.8, going to the eFEX on the A-side and C-side of the detector, respectively. The FOX boxes named169

“LArFOX B” and “LArFOX D”, then cover the EM and Had inputs from 0.8 < |⌘ | < 1.6, and 1.6 < |⌘ |170

2.4, respectively, going to the eFEX. Finally, the FOX boxes called “TileFOX E” and “TileFOX F” deal171

with the EM and Had inputs from across the detector coverage that need to go to the jFEX modules, and172

gFEX module. Where the other boxes cover all of � in two ⌘ slices, these last two boxes cover all of173

⌘ for half of the � coverage each. Additionally, it should be noted that some of the FOX boxes provide174

through-put cables to another FOX box, to collect fibres e�ciently before eventually being output to a175

FEX module. Fig. 7 shows an overview of which EM and Had LATOMEs/TREXsfirst enter into which176

FOX boxes. Table 6 provides an overview of the number of MTP connections in each connection plane177

for each box.178

Table 6: Number of MTP connections for each connection plane of the various FOX boxes.

Type LArFOX B LArFOX D LArFOX A/C TileFOX E/F Total
Front 48 48 38 32 236
First 32 32 24 56 224

Second 32 - 26 13 142
Back 24 28 38 18 164
Total 136 108 126 119 766

3.2 LArFOX A & C179

3.3 LArFOX B & D180

3.4 TileFOX E & F181

3.5 FOX Box Interconnections182

This section details the connections between the FOX boxes, and the connections from the FOX boxes183

to the FEXs. Fig. 12 shows the interconnections between the di�erent FOX boxes. It should be noted184

that to optimise ribbon fibre usage, while minimising the number of connection interfaces, there are some185

instances of outputs being merged outside of the box. For instance, on the front panel of LArFOX A and186

LArFOX C, there are two sets of 4 outputs, which are combined into 2 outputs for the input to the front187

panel of TileFOX E and TileFOX F. This is achieved via a 2 x 24-way to 1 x 48-way connector cable. This188

is also the case for the front panel of LArFOX B and LArFOX D, as input to the front panel of TileFOX E189
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Table 7: Numeration of the various assembly types throughout each FOX box and for the overall FOX system. There
are a total of 27 assembly types, and 212 assemblies overall.

Type LArFOX B LArFOX D LArFOX A+C TileFOX E+F Total
L1 16 16 16 - 48
L2 16 - - - 16
L3 - 16 16 - 32
L4 - - 8 - 8
L5 - - 2 - 2
X1 - - 2 - 2
X2 - 2 - - 2
X3 - - 4 - 4
X4 - - 2 - 2
Y1 - - 12 - 12
Y2 - - 4 - 4
B1 - - 4 - 4
B2 - - - 8 8
B3 - - - 4 4
C1 8 - - - 8
C2 - - - 6 6
T1 - - - 4 4
T2 - - - 4 4
T3 - - - 4 4
T4 - - - 4 4
G1 - - - 2 2
G2 - - - 4 4
G3 - - - 2 2
G4 - - - 2 2
J1 - - - 8 8
J2 - - - 8 8
J3 - - - 8 8

• B1-Type: Takes FCAL1 and FCAL2 inputs and spreads to 4 FEXes (half phi, on one side). EM and399

Had inputs are split out later.400

• B2-Type: Takes EMEC/HEC input for jFEX from LArFOX A/C and splits out into the di�erent401

jFEX outputs.402

• B3-Type: Takes FCAL input from LArFOX A/C and outputs to ribbons that feed the A or C side403

outer jFEXs, two quadrants each ribbon.404

• T1-Type: Takes EMB/EMEC jFEX+gFEX from LArFOX B which includes A and C side, splits o�405

gFEX, and also splits to all 6 jFEX outputs for one quadrant. “Nones” might be a bit awkwardly406

placed currently.407

• T2-Type: Takes EMEC jFEX+gFEX from LArFOX D which includes A and C side, splits o� gFEX,408

and also splits to the outer 4 jFEX outputs for one quadrant. “Nones” might be a bit awkwardly409

October 2, 2017 – 11:20 32
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gFEX Layout, Connectors, and Naming.

EM
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Had
Con gFEX3

-2.5 < η < 0.0

EM
Con gFEX2

0.0 < η < 2.4

Had
Con gFEX4

0.0 < η < 2.5

EM+Had
+FCAL

Con 
gFEX6
η > 2.5

EM+Had
+FCAL

Con 
gFEX5
η < -2.5

Only one gFEX, so name the connectors.
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FOX Box Design

LArFOX B
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FOX Box Design

 0.38 

 0.438 
 0.44 

 0.625 

2 x  0.17 THRU ALL
 0.28  0.17

 15.250 

 0.50 

 15.69 

2 x  0.170 THRU ALL
 0.28  0.17

 0.38 

 0.20  0.75 

 2.00 

FOX_B 
Slot Bracket

2 1

A

B

A

B

12

“Rake”



 0.63  0.38 

 2.00 

 0.25 

 2.50 

 5.25 

 0.38 
 0.44 

 4.81 

2 x  0.17 THRU ALL

0.02 X 45°

FOX_B
Seperator

2 1

A

B

A

B

12

D. HaydenMSU 18

FOX Box Design

Toothed comb
“Fingers”
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FOX Box Design
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Documentation and Timeline
• Documentation will be made available for comment later today.

- Preliminary version already on [CDS].

• Project Timeline:

DRAFT

Figure 34: Setup to test the FOX demonstrator with the jFEX. The first element (providing the optical signal) was
either a FTM as shown or a LATOME. In both cases, 48 fibers on a trunk MTP cable were connected.

7 Timeline and Testing Procedures505

This section describes the timeline and planned testing procedures.506

• Mid-October: Initial Cost Estimate for Full system from Sylex.507

• Early November: First metal box (LArFOX B) produced at MSU. L1Calo Review, to get approval508

to order subset of assemblies for physical tests.509

• December: All metal boxes produced at MSU (LArFOX A/C, LArFOX D, TileFOX E/F). Narrow510

pass through for all boxes arrives at MSU, i.e. an adequate subset (and spares) of assemblies to test511

mapping and light loss tests.512

• End of January: Assembly and Tests done at MSU (as described above).513

• February: Show results in L1Calo Meeting / PRR, and seek approval to order all remaining514

components from Sylex.515

• March-April: Components arrive at CERN.516

• April-May: Assembly and testing at CERN, iėȯctopus cables connected to test all mapping paths,517

some light loss tests of the whole system, possibly even connection to some real latome and FEXs518

on the surface for full test. At this point, o�cial task completed.519

• Afterwards: Provide "7th" box for Surface Test Facility to use, containing a simple set of ribbons520

that go from a Latome to a variety of FEXs.521

• Fall-Back time allowed in the schedule: 3 months.522

8 Conclusion523

.524
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