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INSTALLATION OF LIGHT INJECTION FIBRES

 Light injection fibres should be treated with great care at all times, they should not be pulled or bent, but uncoiled gently and any change of direction should observe the minimum bend radius of 25mm (one inch). All covers on optical connectors should be left in place for as long as possible.

There are two light injection fibre bundles per plane each terminated in a twenty-way connector. 

Connectors are labelled according to the following scheme:

      Detector, Super module, Side, Plane Number.      i.e.  FD.1.W. 234
There will also be five spare sets of fibres available, with bundles labelled:

                           FD/spare/L or U/type A or B/numbers 1-5. 

Type A has the 20 fibres labelled in order, 1-20, and is for use on 

             planes 1,2,5,6…4n+1, 4n+2.

Type B has the 20 fibres labelled 20,1,2...19, and is for use on 

             planes 3,4,7,8...4n-1, 4n.

The five bundles of each side and type (numbered 1-5) are identical, and are long enough to serve as replacements for any damaged fibre bundles.

Note: Because the start plane was changed to a ‘V’ type, the first batch of LI fibres for 64 planes will have to be fitted with the East labelled fibre bundles on the West side of the detector, and the West labelled fibre bundles on the East side of the detector. These should be correctly labelled at some stage if possible.
The appropriate fibre bundles should be selected for a plane. Now without fully uncoiling the bundle, the last tie point nearest to the free ends of fibre should be identified.  This tie identifies the point at which it should be attached to a plane. The free ends are labelled 1 to 20 and are terminated in individual connectors. 

There are two attachment points per plane. Each of these was chosen to be as close as possible to the relevant cable tray. For upper quadrant fibres that will be routed from the detector to the upper cable tray, this point is the short strap located about 16 inches below the main mounting lug surface. The second attachment point is for the lower quadrant fibres that will run to the lower cable tray, this is the 12-inch strap that is 28 inches below the centre of the lower side lug on the steel.

The first operation will be to attach the fibre bundle to these straps. At this point the fibre should not be fully uncoiled. The free ends of fibre should be laid out across the scintillator modules. Now the bundle can be attached to the appropriate strap using cable ties, taking care not to over tighten them.

Great care will need to be taken with the support of the looped bundle at this stage, and latter when the plane is raised! Whilst the fibres are being installed a support should be used.

Now the individual fibres should be routed to the appropriate LIM’s. The fibres should in general follow the same path as the signal fibre conduits, following smooth curves. Cable ties should be applied as necessary at both the steel straps and along the conduit. In all cases where cable ties are used caution must be observed, as over tightening them will cause damage. When all the fibres have been fitted, the main bundles should be secured in a supportive and safe manner that will not put them under stress when the plane is raised and moved into position.

Before connection, the optical surfaces should be inspected and cleaned if necessary with a lint free cloth and isopropyl alcohol. For the lower quadrant the single-fibre connectors are to be plugged into the LIM’s such that connector number 1 serves the set of strips that will be lowest on the plane when it is raised, and subsequent connectors are plugged in consecutively until number 20 which serves the upper most set of strips. A light sealant e.g. black RTV, should be applied around each of the single fibre connectors where it penetrates the inner wall of the LIM.

Similarly for the upper quadrant, fibres are inserted into the LIM’s such that connector number 1 serves the set of strips that will be lowest on the plane when it is raised, and subsequent connectors are plugged in consecutively until number 20, which serves the uppermost set of strips.










              V – PLANE   VIEWED FROM THE SOUTH

  Showing upper and lower exit points for the light injection fibres. 

Once the plane is raised and secured in its final position the fibre can be uncoiled across to the relevant cable tray, leaving a loop between the detector and the tray.  An obstruction to this loop could be one of the nine steel uprights down either side of each super module. Fibres are routed to the north side of the first pair of vertical support posts (which interfere with the first few planes), and to the south side of all subsequent supports.

Now the fibre can now be laid into the sections of the upper and lower cable tray adjacent to the detector, until it is directly above or below the relevant upright cable tray attached to the pulser box rack. The first pair of East and West pulser box serve planes 1-64; the second pair serve 65-128; the third pair 129-192, the forth pair 193-242. The first half of the fibre bundles served by each box  (planes 1-32, 65-96, 129-160 and 193-217) use the vertical cable tray on the south side of the rack; the remainder use the vertical cable tray on the north side.

The route to the pulser box from the lower tray is up through the floor, and any surplus fibre can be conveniently stowed under the floor in a loop. The fibres should then rise up to the pulser box. At this point the bundle should be routed out of the back of the cable tray and taken around in a gentle loop to the relevant connector. A similar procedure should be taken with fibres from the upper level. This time surplus fibre length should be stowed in a loop above the upper cable tray before dropping down through to the vertical tray. The first fibre bundle from the top should be routed out of the back of the cable tray level with the top row of connectors, and once again looped to the relevant connector. Refer to the pulser box rear views for the connector locations but note that the bottom row is not used for LI fibres but has one spare (nominally for the PMT monitor) and two connectors for the PIN diodes.

Before fitting the connector, the cover plate on the appropriate box connector should be removed. Now both halves of the connector should be inspected, and cleaned if necessary using isopropyl alcohol and a lint free cloth. This joint it made light tight by the use of a rubber band, which should be placed on the free connector. Now the connector can be mated and bolted into place using the outermost holes. At this stage the rubber band should be eased down to fully cover the joint between the two surfaces, thus completing the light seal.  
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