Basics

The US effort on LHC is administered by FNAL.  Luminaries are Jim Strait and Phil Pfund, among others.  Ask Bill Turner about their functions.  I'm pretty confused about who does what at CERN relative to us, but there are a whole lot of characters there, too.  Mostly designs have to be approved by many levels using many documents and all this goes through CERN.

The LHC has counter rotating beams which lie parallel to each other for most of their paths.  They cross and collide at the interaction regions. 

TAN description

The TAN absorbers protect exterior equipment from the products of the interaction point or region.  There are two TANs per interaction point, and two of the interaction points are protected by TANs, so we have a total of four TANs.

Because the TAN will become radioactive in a short time, we have to plan ahead for remote disassembly.  For that reason, there are lift rings which stay in place on various components, and pockets for them in mating components, as required, so that the rings can stay in place.

The TANS sit in the area where the beams make the transition from separate beamlines to a single beamline.  Consequently, the vacuum tank passing through the TAN has two tubes at one end and one tube at the other. 

The vacuum chamber sits in copper blocks (clamshells) which are carved out for it.  There are two clamshells, one upper and one lower.  Although the vacuum chamber can actually support itself (barely), just for safety there is a support bracket which is bolted to the lower base plate.

The clamshells sit on three feet in a steel heater box known as the absorber box.  The heater box has heaters in its walls and heats the copper blocks by radiation, and thereby the vacuum chamber by conduction.  The heater box has a single-layer specular aluminum radiation shield around it.  There is an electrical junction box on the end of the heater box to make connections to the heaters and the thermocouples that read out heater box temperature.  There are actually twice as many heaters as necessary in the box.  The extras are spares.  The thing will be too radioactive to work on after it's been in use for a while, so we have to have redundancy.

The heater box sits on four feet in the steel shielding.  The steel shielding cuts down the radiation from the copper to make the area safe for personnel.  The steel shielding consists of 5 major parts, which are the two base plates (upper and lower), the two side shields (aisle- and cryo-side), and the upper shielding.

The steel shielding sits up on three jacks provided by CERN.  Mike Knolls has a sample jack in his office.  The jacks are used to adjust the vacuum chamber centers into place.  The jacks have caps on them which allow horizontal adjustment.  There are surveying balls on the heater box which are in determined positions relative to the vacuum chamber.  

The copper blocks have a slot in them between the two tubes of the two-tube section of the vacuum chamber.  This slot is for instrumentation and can be filled with copper bars.  Putting in and taking out copper bars allows the instrumentation to be located more upstream or downstream in the slot.  The bars get radioactive, so there are storage slots for them through the upper shielding into the side shielding.  There is also a "casket" or copper bar transport housing, used for transferring the bars from the central slot to a storage slot to protect personnel from their radiation.

Between the TAN's steel shielding and the interaction point is a marble slab, split to go around the single-tube end of the vacuum chamber.  The function of the marble is to allow radiation to go through it and be absorbed by the steel and the copper clamshells, but to stop the induced radiation from coming back out of the copper and steel.  The marble is bolted to the steel and sits on the lower base plate.

All four TANs are identical, but the leveling shims under the jacks are different because the floor slopes are different in the two interaction regions which use TANs.  Tom Chan can explain further as he has the slope data.

State of play

We are attempting to place the PO for the TAN steel shielding right now.  There is one question hanging and that is whether or not the copper bar storage slots in the steel shielding compromise the shielding's function.

We could also place the PO for the copper clamshells now, but placing the order depends on two things.  Martin Fong has to finish his finite element thermal analysis, and we have to agree that we can work with the clamshells as presently designed. A copper clamshell will be a machined ETP forging unless you change it.

To be happy with the clamshells, we have to be satisfied that we can build a vacuum chamber to fit them.  The vacuum chamber is easily the most difficult assembly to make in the whole project.  Bill Gath will be making it, so talk to him.  The plan was to use EBW which SLAC can do.  CERN plans to give it a NEG coating, and that involves turning it vertical and heating it good and hot.  You may feel the present vacuum chamber needs redesign, or you may feel we can build it.  I think we can build it, but with difficulty.

One problem that I see is that the required/achievable tolerance on the spacing of the twin tubes of the vacuum chamber is loose enough that it is not a guaranteed fit in the clamshells. I don't think the vacuum chamber is soft enough to force it to fit into the clamshells.  Perhaps we should release the clamshells for fabrication sans grooves for the tubes, make the vacuum chamber, and then have 77 put the grooves in the clamshells to match the tube spacing.

The heater box has a single-layer specular aluminum radiation shield around it.  Roberto needs help finding the specular aluminum.  Particularly, he needs to know what sheet size it's available in.  He'd rather not make the radiation shield as a patchwork quilt, but if large sheet can't be found, that's what he's up against.

For the PRR, we need to have M7184D "ALS Beamlines Brazing" modified to talk about the vacuum chamber brazing.

We still don't have the color of the paint for the steel shielding. Gilbert.Trinquart@cern.ch and wim.weterings@cern.ch should know the answer, and they've been pinged, but they've been unresponsive, so maybe it's time that Bill pinged them.  The note for the paint color goes on the steel assembly drawing, 24C4594.

Martin Fong has added a band heater to the single-tube end of the vacuum chamber because it cools off too much.  He may yet decide that it's not needed.  Actually, there are two heaters, one is a spare in case the first one breaks.

Dana Barth needs his spreadsheet, LHC fab.xls, filled in with quantities for TAN parts so he can plan shop time to make them.  The big parts go outside, but there are a lot of small parts LBL can make.
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