LIST OF SERVICES

Service chamber (righ below the service flage)

 1st chamber

1) PMT 72 x  2    4  electric wires RG58  5   mm diameter

These might be as thin as 2mm (coax) and may possibly  be able to be only 2 (coax) but perhaps  its best to plan for something larger at this time. 

2) SiPM 72 electric wires RG58 5 mm diameter

These need to be defined by the SiPM group, we would like to see signals coming out through optical fibers, preferably  no more than 64 optical fibers plus 8  other connectors for power and cooling (front end boards),  so as to intersperse nicely with PMT cabling;  

2on chamber

3) PMT vacuum quartz tube to a manifold that exits laterally (see below)

4) 1 vertical or horizontal tube for EL cathode HV ~50 kV (This cable will feed in from the service flange , going up into the buffer gas annulus).

All these electric wiring must exit through 1 or 2 legs. The other 2 legs are kept in reserve.

Top of vessel: 

5) 1 vertical or horizontal tube for HHV 200 kV

5) 1 vertical or horizontal tube for HHV 50 kV

Lateral of vessel

6) Vacuum N_2 stainless steel, corrugated, CF 150

7) Vacuum Xe stainless steel, corrugated, CF 150

8) Manifold PMT tubes vacuum stainless steel, corrugated, CF 150

I’m not sure we need vacuum manifolds inside the water volume. Pumping will already be extremely poor, and we will need to clean by circulating through purifiers. We should have enough vacuum for leak checking, if possible. We will need some valves between the high pressure gas lines and the vacuum manifolds; these should be close to the vessel for xenon to minimize wasted volume 

The three of them are standard and in the same deposit vertical plane. Not clear if they must hang in this vertical plane but for sure they are curved in the horizontal.

9) 2 Xe circulation stainless steel, corrugated 2 ½” VCR

10) 2 N_2 circulation stainless steel, corrugated 2 ½” VCR

They will be curved in the horizontal and hanging in the vertical.

11) 1 rigid stainless steel 150-200 mm for Xe evacuation

12) 1 rigid stainless steel 150-200 mm for N_2 evacuation

Both must be connected to a cryogenic deposit (being designed at Texas) positioned as close as possible to the tank, implying 2 external CF connections.

Pending issues:

· The copper vessel will weight 4 tons (4000 Kg?), the Ti one 1 ton.

· Every tube that enters the vessel must have a curved shape to avoid gamma particles to have a straight path towards it. We think that a constant arch is optimal, but will look at it, especially for the supporting legs

· Decide between vertical or curved+inclined legs. The first solution forces the extension of the Ti Service Flange to a square shape

If you are referring to the part labeled, “Tubes Support” on pg 7 of “conexion-1.pdf then this is fine, but if you are  referring to the  service flange  of the vessel, then this would not be preferred, for following reasons: I would like to decouple the service flange shape from the Tubes Support, as this part will likely be a lathe turned part.   A square plate can certainly be done, but requires a larger machine, which may limit vendors. Also, if we have to cross drill holes in the flange , in a radial direction, the square shape would preclude this.  

· Decide for CF, VCR connections, among 100 to 200 mm tube diameter.

I would like to investigate use of  pressure rated flanges instead of CF flanges for any pressure connections. CF flanges are not pressure rated. CF flanges might work well for pressure with PCTFE gaskets or O-rings, as flange moments are reduced by  having full mating contact, and the teflon materials are very low outgassing and permeability.    

· How to “weld” the 9 CF, VCR and 2 HHV chimney flanges to the vessel (to the tank should be easier)

The main HV cable will bolt to a central “polar boss” flange at the top center of the Bell jar vessel (I will add to model soon).  

· It has been assumed that the N_2 chambers are connected somehow inside the service chamber 

This can be done outside using a T in the piping.  

· Decide the vertical planes for: 3 vacuum, 4 circulation, 2 evacuation tubes

