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Tevatron Crystal Collimator Repair Plan
Overview:
As of 1/28/2005 , the newly installed crystal collimator at E0 has been rendered not useable due to the fact the a vertical alignment nut has backed itself out due to vibrations from a mis-phased motor drive.   When the nut was backed off the bolt, the crystal face fell vertically making the surface of the crystal to the beam no longer parallel.  We have been waiting for an opportunity to repair the crystal collimator in place or remove it for repair.
Way to proceed:
The way that we are going to proceed to get the crystal collimator repaired is the following:


There is a 4 shift shutdown to replace the F17 kicker.  During this time we will

1) Attempt to repair the crystal in place limiting expose to air to less than 1hour under a Nitrogen purge.  If we stay under the 1 hour air exposure, Terry Anderson predicts that we will not have to bake the crystal collimator.
If  we cannot be achieved repair the crystal or find larger problems or the repair will expose the internal elements to air longer that 1 hour, then the crystal will have to be  removed and the straight section of pipe installed.  The pipe is pre-baked and can be baked if time allows.
People needed:

Derek Plant -  knowledge of internal crystal workings and vacuum considerations.

Todd Johnson- Laser alignment and camera for viewing internal work.

Al Legan- Motion control and instrumentation.

Dean Still- Worry guy.
Jerry Annala- Alternate worry guy.

Special Equipment needed:


New nut (5/32) to prevent similar failure.

Special nut driver long enough to complete work.

Transparent plexiglass to cover small and big conflat.

Ignition wrench.


Camera for watching internal work.


Laser for overall alignment.

Details of Repair:
1) Move inch worm to center of motion.

2) Install Laser or aligning camera ( See below for details).
3) Establish Purge.

4) Remove small conflat.

5) Move crystal horizontally back to align with small conflat hole.

6) Adjust set screw until confident crystal is aligned.

7)  (If needed) Remove 200 l ion pump and increase purge.
8) Tighten original lock nut on set screw.

9) Install new (5/32) nut as “double nut” to prevent future occurrence.

10) Test motion.  (may need to put plexiglass covers on to watch motion)

11) Reinstall 200 l ion pump.

12) Reinstall small conflat.

13) Remove purge and pump back down.

14) If time (24 hours), bake 100 C.
Testing motion to validate Repair:
1. We need to fix the inchworm LVDT at some point and confirm that the problem is not internal.  Otherwise we will probably have to remove the crystal to repair that OR run without it.  We do believe that it is a tunnel wiring problem.

2. We will need to move the hor. motion control and the inchworm motion control to verify movement and also look to see that the repaired nut will not back off the set screw again.  We will also need to verify that the laser can work in this setting.

3. We will want to make sure that the new break controls design works for the horizontal motion control.

Aligning details:
1. Need work here.
