                                    CENTRAL DRIFT CHAMBER (CDC) for GlueX DETECTOR

                       List of topics with CMU team relative the  chamber design 
1. The current layout of the straw tubes for stereo layers.
There are 2 groups of 4 stereo layers currently. A total of 24 layers will be used (remove the outer most layer for clearance and alignment issues). Curtis is rerunning his tube placement program to remove any interferences and add clearance between the straw tubes. He is adding .006 inches to the diameter to allow for machining and straw tube tolerances. Curtis’ location table uses the intersection of the hole diameter at the inside of the end plate surfaces.
2. The position accuracy for the wires location.

The wire positions are needed within 50 microns which can be measures at the crimp pins after assembly. The machining tolerance on the end plates hole locations is 75 microns.

3. Upstream and downstream disks of CDC: material and final thickness (AL, Plastic). Assume .375 (9mm Al upstream plate, 6mm carbon or fiberglas epoxy downstream.
Curtis will pursue the possibility of .25 inch aluminum for cost savings since the inserts are the major contributor to the effective radiation length of the downstream plate.

4. Thickness (maximum value) for inner and outer shells of CDC. Currently 2mm Al in software model for outer and 26uM mylar for inner. What are the effects if inner goes to 1mm carbon/epoxy?
We may be able to thin the outer shell some. Does it need to be aluminum for shielding purposes? After discussion, it was decided that the 26uM inner shell was not practical from a manufacturing standpoint and a 125 uM inner shell should be considered.
5. Length of straw tubes is different for stereo layers and for layers parallel to beam. The range reaches  approx.. 6 mm. What and how CMU team is going to do with that?
CMU will cut to the different lengths which will be identified on the drawings.
6. Volume between the disks together with the outer and inner shells should be sealed?

Yes. The current plan is to add gas to this volume also at a slightly lower pressure than within the straws.
7. How the holes for stereo layers of straw tubes were machined at CMU site (for ¼ scale prototype of CDC )?  What kind of software was employed? Should be 5-axis NC machine for actual
This machining will be done commercially.

8. Tension of tungsten wires. Total uniformly distributed force applied to the disks after stringing will be about 370 pnds. Do we have  some technical data that shows that our frame  (disks + straw tubes) after gluing will be rigid enough for a keeping the tension of wires at the necessary level? This will be determined by JLAB engineering. Tim  needs to run some numbers
As stated, Tim will come up with a calculation for this. What was also brought up is that 55 g tension in 20uM tungsten wires would produce stresses close to yield based on stress-strain curves. We need to verify these curves and the actual tungsten alloy. We would like to keep the stress below ½ yield.
9. What is the level of pressure of gas mixture in the Upstream gas plenum? Assume 1-2mm mineral oil
2 separate feeds to be used. 1 for straw tubes and 1 for outer volume (slightly lower pressure).
10.  Requirements for the gas leakage from the chamber?

There are no quantitative limits available. Use ALARA (As Low As Reasonably Achievable).

11. Recommendation for the gas mixture feeding lines (fittings types, tubing, material etc.).

The setup currently uses ¼ inch polyethelene tubing.
12. Feedthrus for HV cables: type (or it is a custom part?), dimensions, procedure for the sealing.  The sample will be useful. We have a sample for a feedthru at JLAB from CMU.
CMU is investigating a bulkhead type feedthrough which will be potted to the upstream plenum plate (plexiglass). The HV wires will be soldered to the pins on the connector and then the connector will be potted. The HV board will be removable from this connector for shipping or replacement.
13. What kind of material is CMU going to use in the final design of CDC for the outer shell, front and back collars (flanges with “neck”)? This will be discussed at CMU using Slava’s layouts.
Again, 2mm aluminum is in the Geant model. Something this size or thinner can be used. The material will depend on if metal shielding is required. CMU would like the outer shell to be removable.
14. Epoxy compound for gluing the parts of chamber: straws, bushings, sleeves, shells? Conductive epoxy – need specification.
CMU to supply info.

15. What type of a crimp pins should we use in the CDC? We now have 3 (three) options.

Let’s go with the straight crimp pin (single piece, 5/8 inch long), 100uM id. Need to machine deep shoulder in plastic  insert. CMU to determine if crimping ok with smaller pin.
16. Should we check the tension of wires in the fully assembled chamber? Do we need to add something in the chamber design for performing this check (test)?

CMU uses a magnetic field and measures frequency. No additional features are required.
17. CMU’s technological procedures for an assembly of chamber , testing, shipping from CMU assembly area to Jlab site, reloading (if necessary), inserting and removing CDC to/from BCal. JLAB to work with CMU on resolving these issues. To be discussed at CMU.
Procedures were discussed. Assemble vertically, Each row of tubes is installed, then the wires are inserted and tested. The next radial layer of straws is then installed. Plates on the assy fixture index off the id of the endplates. Endplate rotational marks should be designed in to ensure proper clocking.
18. Should we have a cooling system for the CDC on-chamber electronics? JLAB (Bill and Fernando) will be doing some cooling tests to determine if air cooling will be sufficient.
The assumption is air cooling will be fine.
19. Electrical schematic of the CDC with the data sheets for the parts that should be installed on CDC: connectors, HVBs, Preamplifiers, cables, electroconductive rubber tube, etc.

There is a schematic available for the HVB’s. JLAB to layout Preampbds and HVB’s on upstream endplate. Need to determine criticality of which wires go to which HVB. Each HVB has 24 channels.
20. Are there special requirements for the chamber design relative to electrical issues: shielding of preamplifiers, grounding, location of the electrical parts?

HVB’s need to grounded to end plate. This can be accomplished without going through gas plenum. Not known if each preamp card needs to be shielded (cage) or if the entire cylinder requires a shield (Alum outer skin)
21. CDC assembly procedure: we would like to have a few spacers between the disks located near the outer diameter of disks. They will keep the distance between the disks unchangeable, at first. And secondly, they are necessary as an alignment elements for keeping two disks in the required position (relative angle location). Possibly some carbon fiber tubes? The angular rotation could probably be set on the assy fixture and held by the outer skin.

Nominally, 10 tubes will be used as spacers during assy and kept in the final configuration. Rotational marks on the end plates and plum bobs will be used to set the angular rotation.
22. The fiducial marks (targets) on the chamber. How many marks should be installed on the chamber, location? Type, manufacturer? As a baseline from previous discussions with JLAB survey and Alignment group, 6 targets on the upstream plate and 6 on the downstream plate. Each crimp pin will be found in relation to this network before installation. After installation, the upstream fiducials will be used and any of the downstream that can be accessed will be used to determine the location. Another sitdown with the S&A group will be scheduled to get exact details.

23.  The straws in the chamber are located really close to each other. This can create problems during the installation of the straws. Can we eliminate 1 (one) tube from each “circle” of tubes? This will create a gap between tubes about 0.07mm. This will allow for tolerance on the hole positions and diameters.
There are 2 groups of 4 stereo layers currently. A total of 24 layers will be used (remove the outer most layer for clearance and alignment issues). Curtis is rerunning his tube placement program to remove any interferences and add clearance between the straw tubes. He is adding .006 inches to the diameter to allow for machining and straw tube tolerances. Curtis’ location table uses the intersection of the hole diameter at the inside of the end plate surfaces.
24. Layout of CDC. We have two options of layout of chamber up to now: with solid outer shells for chamber and for gas plenums, and with detachable shells.  Which is the better way?    To be discussed at CMU   
Detachable shells is the preference. When installing the wires, access from all around will be necessary. 
25. The depth for input gas plenum is 10 cm (recently was updated). It seems too small for the wiring procedure. We suggest  a return to the old depth – 20cm.   This will need to be discussed up at CMU. Is the wire length inside the plenum is an issue?
The length of the gas plenum should be at least 15cm. 20 is better if the wire length is not an issue.
26. Gluing kapton tubes to the disks and between each other. CMU procedure?

This was not done on the prototype. What value will it add?
27. We found a problem with the location of the targets (fiducial marks  on the back end of CDC. Can we substitute two alignment pins that will keep the back end of CDC in the correct position?   This design has not been developed yet. The pro’s and cons will be discussed.  
Pins can be used to lock in position at the downstream end along the rails. Should have a line of sight so alignment shifts can be monitored during operation.
28. Remove 1 outer layer of tubes to allow room for FDC cables, cable supports and fiducialization targets. To be discussed.  
A layout showing FDC cables with full jackets, support for cables, rails, decreased BCAL id and alignment flanges will be produced by JLAB. Preliminary results show that the outer layer of tubes should be removed.
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