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Summary


	Following the re-alignment of the Charissa beamline, the Charissa scattering chamber was discovered to be ~2mm too low, and twisted off-axis. It was re-aligned using optical targets placed in the final beamline gate valve, and in the chamber entrance and exit.  Many repairs and improvements were also carried out on the chamber controls and  cabling.





Personnel:- Nobby Clarke, Ron Marl, Roger Ward, Doug Watson





Chamber re-alignment





	The beamline had already been aligned before our arrival; Christophe Ruescas said that they had to move the last gate valve before the chamber because the beam scanner was found to be  off-axis. An optical target with cross-hairs was placed in the throat of the valve; there is a perspex version in our cupboard #3 near beamline 0/1, or a 'boule' can be borrowed from IreS. This was dead centre on  the telescope cross within the thickness of the hairs.


	A same-size  perpex target (marked with 'Up periscope' and cartooned with sinking ships and fish !) was fitted in the exit port of the chamber. This revealed that the chamber was ~2mm low and about 1.5mm off to beam  right. All clamps were released and the chamber was jacked up ( with difficulty) and moved sideways.


	The target ladder was inserted and  checked for left/right position; this seemed about ~1mm left of beam, but  Ok, given the crude hole in the scintillator. The tubular collimator from the last run, carrying the 6x6mm collimator was placed on the mount in the chamber, and was found to be ~1mm low and ~0mm L/R.


	 A KF25 fitting cross-hair was supplied  by IreS for the chamber entrance, confirming that the chamber was 2mm low and ~0mm L/R. The front end of the chamber was then jacked up, and checked level from side to side; this moved the exit end, so we had to iterate a number of times.


	 Another cross hair was supplied  by IreS for the Faraday cup exit port, this was also low  and was jacked up by adjusting the bolts on the flexible bellows in the centre of the exit beampipe.


	Finally all optical targets ( gate valve, entrance port,exit port, cup exit) were re-checked and were considered centred to within the width of the telescope cross-hairs. All locking bolts on the chamber were then locked down.


  	Next the tubular collimator  inside chamber was aligned-  the collimators were slightly off to beam left and also a bit high ( not suprisingly  since we had raised the chamber by ~2mm)


 





Cabling and wiring  etc





 	Work began on tidying the twisted mess in the overhead cable trays and behind  the patch panels; the panels were removed, cables dragged up to the trays and tied in, then panels remounted on the gantry. New cable trays were made to bridge the gap between  the cable gantry and the frame over the beamline components to carry all the vacuum control cables across and  over the beamline. All cables were tied in the trays, then run down the leg of the frame.


	The mains sockets for the preamps were mounted at the front  of the chamber frame. 


	The broken wires on arm drive motors were repaired and  the socket plate re-fixed to arm mounts. Found spare connector in cupboard #2 and made up a simple adaptor  to drive the arms using the hand drive control -works OK - will  make up a better cable for hand drive plus sockets/plugs on adaptor cable to enable the hand  held drive to switch between arms. ( Action NMC)





VA634 interlock





 	 All cabling from chamber patch panels to the  preamp rack was removed to get access to the vacuum control interface box (which is now mounted on the beamline frame).; the Lemo-BNC adaptors are in a box in lower drawer of the desk in counting shack. All Lemo cables skeins from outside the chamber were placed in cupboard #1 near door


	It took some  hours to  fix the wiring for VA634; this (now non-existent) valve to beamline  must indicate 'closed' before the air admittance valves can be used to vent the chamber. The end was cut off  the cable to fathom the wiring, which was then traced into the interface box.  A wire was made up to loop between the terminals inside the box to get a 'closed' condition on the VA634 light on the vacuum control  mimic.


	The existing multiway VA634 cable has been  left in place in the interface  box and the disconnected wires have been taped up; the cable still passes out  of the box, but the external wires have also been taped up in case they are needed in future, when a new connector will have to be fitted. 





Vacuum repairs


 


 	Inspection of the O rings  on both  backing lines  to the turbo pumps showed that almost all O rings were perished or flat and all the O rings in the backing lines were replaced. Others O rings under the chamber also need changing at a future date.


 	A hand valve for the compressed air supply and  a gauge was inserted in the air line at the rear of the chamber close to the air  pressure interlock switch.	





5. Collimator box


 


 	Our attempts to replace collimator box ended  with  dismantling the whole thing, and re-drilling holes in the base plate to get sufficient overlap of holes to lock whole thing down. It was set level with spirit level;  the height  of a 2x2 collimator  was not too bad but was off to beam  right. Forcing it  over with adjuster makes the plate cant  upwards - tried bolting it down almost tight first. After struggling for about 2 hours, we had the collimator aligned Ok, but only when the holder  of the collimator  was resting on the top of the motor spindle. When we tried to rotate  the collimator wheel we found that  it was uneven, and some holders fouled the top of the motor spindle whilst it turned,  eventually stripping  the spindle coupling underneath - so now nothing turns! The collimator wheel has a wobble in it, and cannot be relied upon as a precision way to set up the alignment,  and if used is likely to strip  the motor drive, so we removed the inner wheel  completely, and advise that it is never used for any alignment.  In any case, the adjustment of this box is hopeless, there are insufficient degrees of freedom to  ever carry it out properly. 


	We refitted the remaining coupling piece+bellows from collimator box to the last gate valve in the beamline. This piece of vacuum pipe now looks straight from almost  every direction and  re-assures us that at last we have the chamber at the same height as the beamline. The pipe  has 7 joints in it, so the recommendation of this working group is that the collimator box is removed and a new tailor-made piece of connecting pipe be made to fit between the last gate valve and the chamber with a 40mm bore to get some advantage from the  large turbo just upstream of the gate valve. ( Action RM)





	In future all re-alignment of the chamber should use the telescope with the targets  in the last gate valve and in the chamber entrance and exit ports. There are two large perspex targets in cupboard #3 which fit the gate valve and exit, plus a KF25 tapered target which fits the entrance.





 6. Faraday cup





	We could not find the missing Faraday cup, but  tracked down the drawings; it seems that  it is a simple  stainless  plug with a 3mm tantalum stopper; Doug will get Leigh to make  a new one at York before the September run. ( Action DLW)





7. Testing the vacuum system





	All the contents ( mounts, cables, adaptor boxes etc) of the chamber were  all placed in cupboard  #2 near the vac. control rack. 


	Pumping the chamber began  at 15.40  on tuesday; by 17.00 it was down to 5 x 10^-5, and at 08.00 on wednesday it reached 5 x 10^-6. 


	It was last checked at about 10.00 on thursday morning , reading 3 x 10^-6.  


	The gate valves were shut on our departure,  the chamber was isolated but  not vented; the system was shut down leaving the turbos also isolated; the roughing and backing pumps were let up to air. 


	On the next trip, air admittance hand valves should be inserted in the backing lines immedately at the  pump inlet to prevent oil being sucked up into the solenoid valves.


	It was noticeable that the turbo pressures decreasd rapidly to about 5 x 10^-7 once the gate valves shut; but the chamber pressure shot up to 3 x 10^-4 - there is clearly a major leak that is preventing lower working pressures, and a new lid seal will be obtained for the September run.  (Action RM)


