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1. Introduction

The SSD external shield is designed to play the role of :

· A thermal shield to confined the heat produced by the SSD within its own envelop

· A conductive layer to be connected to the SSD ground provided by two aluminum mylar sheets installed inside the cones and accessible at the small and large ends of the cones

· A aperture for the IFC fresh air to be partially reroute within the SSD air cooling hoses.

The SSD external shield is split in three cylindrical parts : a central part and two end parts. The central part covers the SSD active area and goes from end to the other end of the SSD clamshells. The end parts connect the central part to the cone at the same radius. Holes have to be made on the cone side of the shield in an area where the TPC field is the smallest. 

The shield currently used in STAR is made of aluminized Mylar foils of 7/1000 of an inch (170 microns). 

2. Air apertures in the shield.

The key features of these apertures are the following :

1. They should be large and/or numerous enough to obtain an entrance surface equivalent to the total surface of the SSD hoses in order to preserve the air cooling efficiency. 

2. They should be kept small enough to avoid discontinuities of the shield conductivity  

3. They should be smooth and clean enough to prevent sparks developing from the IFC to the shield.

Several attempts have been made to perform holes meeting those requirements. The best result in terms of smoothness is obtained by the mean of a punching tool. The aluminum layer of the mylar sheet is sharply cut. The mylar is in some spot stretched a bit resulting in rare and very small burs (or chips) of Mylar. They are oriented towards the inside of the sheet by the punching tool. The following pictures illustrate the tests.
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A second test has been made where a hole has been performed with a punching tool of a given diameter. Then the hole has been covered on both side by a kapton tape and finally a punching tool of a smaller diameter has been used to punch through the kapton. The burs of kapton are more numerous and not well directed towards the inside but in that test an insulating area is produced around the aluminum hole. This technic has the disadvantage of requiring the use of two different punching tools and an additional tool to align the center of the two successive holes.    
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Several tests were done with a soldering iron. The results obtained were not satisfactory in the sense that lots of Mylar burs were produced and were pointing towards the outside, the holes were not regular in shape and diameter has shown by the following pictures.
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When completed, the SSD will have 10 hoses on each side taking air from the IFC. The diameter of the hoses is 1 cm. The tooling used to punch the mylar sheet features a diameter of 6 mm which is roughly 3 times smaller in surface than the air hoses and hence requires to perform at least 30 holes in the shield to reach the minimum equivalent surface. 

We propose to perform holes directly in the Mylar foil and all along the circumference of the shield and to leaves 40 mm in between each hole. The holes will be sufficiently small and spaced to preserve the shield continuity. The pitch between the holes allows us to perform about 50 hoses which is satisfactory in terms of equivalent surface. In this situation, we avoid a precise positioning of the shield with respect to the air hoses which would be required in a scenario based on 10 bigger holes dedicated each to a given hose. The holes will be made when preparing the shield and avoid any additional work on the shield while on the cone besides its own installation.

3. Shield installation

The SSD shield as the SVT shield will be attached to the cone by the mean of a thin aluminum tape which allows a solid, smooth and conductive interface between the shield parts. The two following pictures show the summer 2002 SSD shield installation.
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The installation of the SSD shield will be done in 4 steps :

i. Installation of the central part :

A rectangular piece of aluminized Mylar sheet will be enveloped around the SSD clamshells and tape on the flat upper surface of the clamshells. Both ends of the piece will be overlapping and attached together by a long strip of tape oriented along the beam axis.

ii. Extension of the internal mylar shield on the cone

Last summer, the internal mylar shield has been fold on the external hard shell of the cone and secured in place by a belt of aluminum tape. Since the SSD envelop has been increased, the extension has to be prolonged towards the ends of the cone to keep cylindrical the end part of the shield. An second belt of tape will be put at the suited location (at diameter of 636 mm) and connected to the first aluminum belt by the mean of strips of aluminum tape perpendicular to the belt.    

iii. Extension of the air cooling hose :

Rigid hose pipe will be installed at the ends of the ladders and on the hard shell of the cone at 80 mm from the second aluminum belt in order to avoid interferences with the shield and to be still close to the air holes. The hoses on the cone will be taped and connected to the hoses on the ladder via a flexible tygon pipe.

iv. Installation of the shield end parts.

Its installation will be similar to that of the central part. A rectangular piece will be prepared. At 50 mm from one side, a line of air holes will be made to leave a suitable working area when taping the shield to the belt already in place on the cone. This foil of Mylar will be enveloped around the cone and taped respectively on the clamshell upper surface and on the aluminum belt on the cone.

The following schematic drawing illustrates the SSD shield installed :
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The SSD internal Mylar shield folded on the cone





The aluminum belt





The SSD shield central part





The SSD shield end part





Small strip of aluminum tape





Aluminized Mylar foil





Punched hole of 6mm diam.





Hole performed with a soldering iron





Aluminum tape





Edge of the punched hole





Edge of the punched hole





First large hole punched in the mylar foil and cover by a kapton tape on both sides





Second hole punched in the kapton tape





Edges of both holes





Hole made with a soldering iron
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