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CMS ECAL End Cap Fibre Optic Monitoring System.

Study Notes.

Size of MEM Module.

Looking at the Fibre Optic Monitoring System proposed by the barrel community it would appear that the MEM unit is relatively large when we consider the space available to the EE for housing all the Readout Electronics, High and Low Voltage Services, Digital Fibre Optics, Cooling Systems and the Fibre Optic Monitoring System. We therefore need to understand:


1/ Why is the MEM module  this size?

The MEM unit is a 12-channel module and appears to be constructed of two identical 6-channel units. If this is true, would it be feasible to:


2/ Re-design the MEM module into two smaller 6-channel modules.

This may well help the EE to then accommodate these units into the End Cap design. A preferred solution would be to remove the MEM modules from the End Caps.


3/ Would it be possible to mount the MEM modules remote from the End Caps? 

This would also remove the need for an additional cooling system to be provided on the End Caps for just the MEM modules.

If this were feasible what would be the maximum distance between the MEM module and the PIN diode modules? 

MEM Module Cooling.

The TDR quotes a figure of 35 Watts power dissipation for each MEM module (2 per Dee) this is relatively small when we consider that each 50 channel readout module is quoted at 55 Watts (80 per Dee).


4/ Would it therefore be possible to cool the MEM modules with the same cooling system as the Readout Electronics?

MEM Module Mounting.

It would appear that the MEM module is designed to be mounted on the patch panel. Again due to the size of the MEM module and the lack of free space on the End Cap patch panels this would not be practical on the EE

Monitoring Fibre Lengths.
5/ Do all fibres from the same fibre harness (i.e. Level 1 and Level 2) have to be the same length?

Monitoring Fibre Radiation Levels.

The levels of radiation across the End Cap vary considerably depending on radius, therefore: 

6/ Are all fibres from the same fibre harness (i.e. Level 1 and Level 2) expected to be exposed to the same levels of Radiation?

Monitoring Fibre Connections.

It has been proposed by SACLAY that the EE will use a fusion splice method of joining the Level 1 fibre optics to the super crystal modules. If this is so:


7/ How long will it take to make a single fibre splice?


8/ Do we know the cost for in line connectors?


9/ Will we require a fusion splice protector and if so what would be the cost per splice?

10/ How much spare fibre will be required to remake these connections in the event of failure?

11/ Will we have space enough to lose this additional fibre?

12/ How will we test the Super Crystal Modules during manufacture and also the integration of each Dee?

13/ What would be the cost of a mechanical splice as an alternate method of connection. This could improve the testability of the super crystals?

Monitoring System Triggers.

It would appear that each quadrant will have 2 triggers and therefore each ½ quadrant will be triggered separately.



13/ How will these ½ quadrants be grouped?


14/ If as shown we will have fibres from different 

Level 1 harnesses and will therefore need to identify ever 

Individual fibre?

Monitoring Fibre Protection.

During the construction of each Dee and considering the fact that we may require quite complicated routing patterns for the monitoring fibres:

15/ How will we protect the monitoring fibres during construction, the idea of using polythene moderator beads in-cased in some kind of mechanical structure would seem a little impractical for the EE?

Dual PIN Diode Units.


16/ What is the power rating for these units?


17/ Will these units require any special cooling?

18/ Are these modules sufficiently rad hard to be placed anywhere on the End Caps?

Laser Light source Fibres.


19/ Should we provide a spare fibre from the Laser to the EE patch panel for each quadrant?

Spare Level 1 and Level 2 Fibers.


20/ Depending on fibre routing will these ever be accessible?

Fibre Location.

SACLAY use a specially design clip to locate the fibres in exactly the right place with respect to the crystal face:


21/ Are we truly happy with the method proposed by the EE?
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