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January 9, 2012
Quote by David Montanari

During the Far Site Review, December 6-9, 2011, slide 27, on Design Parameters:

“TPC’s (maybe later in the project) “

Abstract

We propose to equip the 35 ton cryostat with one APA and two CPA’s, and all the necessary  equipment such as support structure, field cage, feedthroughs, electronics, and high voltage system.  A light detection system can and should also be incorporated.   This detector system is simple, yet will need most of the features of the LAR 1 system.  

Introduction

The first membrane-style cryostat filled with Liquid Argon will be installed at PC4 next year.   It has an Argon Volume of size 2.7m x 4 m x 2.7m deep.  The main purpose is to confirm that this type of cryostat works and can achieve the required purity.

Next on the horizon is a larger membrane cryostat, about 1 kton, which will contain an active TPC  assembled from anode(APA)  and cathode plane (CPA) assemblies that are quite similar to the ones to be used at lbne.

The time scale for LAr1 completion may be several years.   Developing and building  a multi-plane  TPC for LAr1 is daunting.

The proposed detector system for the 35 ton cryostat would be installed after an initial run with the empty cryostat,  sometime in 2013.   This will encourage rapid R&D toward a first generation detector system.

Requirements

List of Devices
1. One APA, with cold electronics
2. Two CPA’s

3. Mechanical support structure

4. Field cage around both drift gaps

5. HV feedthrough

6. HV system

7. low voltage and bias voltage supplies

8. low voltage and bias voltage feedthroughs

9. Signal feedthrough, 

10. DAQ

11. Light detection system (Bars and PMT’s or SiPM’s)

12. Light detection feedthroughs and external electronics

Desirable Features
It is important to make the APA and CPA’s full width (2.5 m) to make R&D as directly applicable to LAr1 and lbne as possible
The panel length will be much shorter, due to cryostat size limitation.   However, the critical APA end designs can be incorporated with little change.

We plan to hang the planes from rails a la lbne design.

Challenges
The limited space is the chief challenge.
Solutions must be found for support installation, plane installation, field cage installation, cabling, and access during installation.
There will be no penetrations to support the TPC.

There is very little space above the cryostat.

Proposed Parameters
APA and CPA size  2.5 m wide x  2 m high
Drift distance 1 m
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Panel Installation
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Field Cage flip panels, as shown by Bo Yu:


[image: image4.png]FR-4 panel with copper strips

APA





Top View Showing CPA Panel Installation
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CPA Installation Steps:

Step 1:
Step 2:
Step 3:

Step 4

Step 5:
Step 6:
Step 7:
Step 8:
Step 9:

Lower the CPA with external crane, hook attached to center of frame top
Transfer / attach center-top of frame to center rail trolley

Release crane hook from CPA frame

Move CPA to the right while rotating
Attach top corner to top rail trolley

Brace frame on temporary floor support

Attach bottom corner to crane hook

Release center support form center rail trolley

Move crane and push CPA to the right until it is parallel to the top rail

Step 10: Attach left corner to top rail

Top View with CPA Installation




Top View Showing APA Panel Installation
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Top View with APA Installation

Step 1: Lower APA with external crane, hook attached to center of APA top frame
Step 2 Transfer / Attach to center rail trolley

Step 3: Push APA to the right while rotating it

Step 4  Attach APA corners to center rail trolleys




Detector Support Structure
As designed, the  35 ton membrane cryostat does not include support penetrations above the argon volume.  We have, therefore, included a simple floor-standing support structure, as indicated in the drawings.
The structure consists of a 4” diameter stainless tube in each corner.

Four stainless trusses run along the inside edges and are bolted to the corner columns.

Two additional trusses span across to support the three rails that hold the APA and CPA’s trolleys.

The structure is easy to bring in through the hatch, and easy to assemble inside the cryostat.   The elements will be light weight and can be assembled by a few workers using ladders or scaffolding.

Conclusion

We have looked at a possible plan to add a TPC to the 35 ton membrane project as a phase II.  We find that  a full width APA, 1.75 m tall, and two CPA’s of the same size, spanning a 1 m drift volume, can be accommodated.
This effort would allow early testing of the many items needed for LAr1 and, later, lbne.

