	ATLAS Project Document No:
	Page:15 of 8

	Error! Reference source not found.
	Rev. No.: Error! Reference source not found.


	ATLAS Project Document No:
	Page:15 of 8

	Error! Reference source not found.
	Rev. No.: Error! Reference source not found.



	[image: image1.wmf]
	ATLAS Pixel Material Simulation
Support Tube

	ATLAS Project Document No
: 
	Institute Document No
. 
	Created 
: 18/1/2006
	Page: 1 of 10

	ATL-
	
	Modified 
: 12/2/2007
	Rev. No 
.: 1


	Simulation of the Geometry and Material in the Pixel Support Tube
Abstract 

This document describes the simulated geometry and material composition of the ATLAS Pixel Support Tube

	Prepared by
:

M. Gilchriese
N. Hartman

M. Zdrazil


	Checked by:


	Approved by:



	Distribution List




	History of Changes

	Rev. No.
	Date
	Pages
	Description of changes

	1
	18-1-2006
	ALL
	DRAFT


Table of Contents

41
INTRODUCTION

2
OVERVIEW OF OBJECT
4
3
GEOMETRY AND DRAWINGS
4
4
PHOTOGRAPHS
8
5
WEIGHTS
8


INTRODUCTION

This document describes the implementation of the geometry and material composition of the pixel support tube in the ATLAS detector simulation framework.

1 OVERVIEW OF OBJECT
The pixel support tube is a composite structure, including copper-on-kapton heaters, into which the pixel detector and its services is inserted. The support tube consists of three pieces: one barrel section and two end sections. The three sections are bolted together at each end of the barrel section. The barrel section is mounted to the barrel SCT. The description of these mounts is also included here. The pixel detector rolls into mounts bonded into the barrel section of the support tube. The description of these mounts is also included here. A photograph of the three sections bolted together is shown in Figure 1.
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Figure 1. Photograph of the barrel section connect to the two end sections.
2 GEOMETRY AND DRAWINGS
2.1 Barrel Section

Drawings of the barrel section of the support tube are shown in 
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Figure 2.  Overview of the barrel section..
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Figure 3.  Side view of the barrel support tube.
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Figure 4.  Endview of the support tube.
Drawings of the flange region are give in Figure 5, Figure 6 and Figure 7.
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Figure 5.  The barrel flange that is bonded to the barrel section.
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Figure 6 PST flange base.
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Figure 7 Flange backing ring.
2.2 End Section

A view of an end section is shown in Figure 8. The A-side and C-side end sections are taken to be identical for the material estimate.
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Figure 8 End section of the PST

The location of the stiffening ribs is given in Figure 9. A detail of the stiffening rib section is given in Figure 10. The stiffeners are the same in barrel and end sections. The flanges on the end sections are assumed to be the same as for the barrel (detailed above).
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Figure 9 Location of stiffening ring on end section
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Figure 10. Stiffener detail.
3 PHOTOGRAPHS
To be added.

4 WEIGHTS

Weights of the support tube parts as measured at LBNL are given in Table 1.

[image: image12.emf]End C Barrel End A Total

Weight(kg) Weight(kg) Weight(kg)

Total measured 7.135 5.445 7.095 19.675

Without Wire 6.395 4.950 6.370 17.715

Wire/solder weight 0.74 0.495 0.725 1.96


Table 1. LBNL measured weights.

Weights and thicknesses of the heater panels are given in Table 2.

[image: image13.emf]"barrel" panels 25 gms all of barrel are these

Other panels 27 gms on end sections except at 

either end of end sections

Total thickness measured with micrometer 160 microns

Aluminum thicknes 52 microns

Copper thickness 8 microns on bottom(heater traces) and top(pads)

Kapton thickness(by subtraction) 92 microns

Weight of heaters on barrel 700 gms

Weight of heaters on End A or End C 956 gms


Table 2. Weights and thickness of heater panels.
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_1232776284.xls
PST Weights

				End C		Barrel		End A		Total

				Weight(kg)		Weight(kg)		Weight(kg)

		Total measured		7.135		5.445		7.095		19.675		At LBNL, no mounts

		Without Wire		6.395		4.950		6.370		17.715		At LBNL

		Wire/solder weight		0.74		0.495		0.725		1.96		By subtraction

		Forward has 4 plies of carbon and 4 plies of fiberglass ie. half and half by volume

		Barrel is all carbon





HeaterWeightsDims

		"barrel" panels										25		gms		all of barrel are these

		Other panels										27		gms		on end sections except at either end of end sections

		Total thickness measured with micrometer										160		microns

		Aluminum thicknes										52		microns

		Copper thickness										8		microns		on bottom(heater traces) and top(pads)

		Kapton thickness(by subtraction)										92		microns

		Weight of heaters on barrel										700		gms

		Weight of heaters on End A or End C										956		gms





EndCResist

				Cable #		Return		In		Resistance		No GND

		100722		10		Y		Y		22.5		Y

		100725		10		Y		Y		22.8		Y

		100730		10		Y		Y		23.1		Y

		100732		10		Y		Y		22.3		Y

		100752		10		Y		Y		22.3		Y

		100755		10		Y		Y		21.6		Y

		100742		12		Y		Y		22.7		Y

		100747		12		Y		Y		22.5		Y

		100744		12		Y		Y		23.1		Y

		100751		12		Y		Y		23.2		Y

		100733		12		Y		Y		23.7		Y

		100745		12		Y		Y		23.5		Y

		100741		12		Y		Y		24.5		Y

		100748		12		Y		Y		23.2		Y

		100754		13		Y		Y		21.7		Y

		100739		13		Y		Y		22.4		Y

		100737		13		Y		Y		22.1		Y

		100734		13		Y		Y		22.3		Y

		100738		13		Y		Y		22.9		Y

		100735		13		Y		Y		23.0		Y

		100726		13		Y		Y		22.8		Y

		100729		13		Y		Y		23.2		Y

		100723		11		Y		Y		23.1		Y

		100724		11		Y		Y		23.3		Y

		100731		11		Y		Y		23.0		Y

		100756		11		Y		Y		24.7		Y

		100746		11		Y		Y		23.2		Y

		100757		11		Y		Y		23.1		Y

		100743		14		Y		Y		23.2		Y

		100750		14		Y		Y		22.8		Y

		100736		14		Y		Y		23.1		Y

		100740		14		Y		Y		23.1		Y

		100749		14		Y		Y		23.5		Y

		100753		14		Y		Y		24.2		Y

		100727		14		Y		Y		21.3		Y

		100728		14		Y		Y		23.1

								Average		22.9

								St Dev		0.7

								Max		24.7

								Min		21.3

								Max from Average				1.8		8%

								Min from Average				1.6		7%

		Rersistance of wire to pads on heaters is approximately 0.3 ohms



&CPixel Support Tube

&CEnd C

LBNL:
Resistance from end of wire to end of wire, in to common return

LBNL:
Check connectivity, point-to-point

LBNL:
Check connectivity, point-to-point



Barrel

				Cable #		Return		In		Resistance		No GND

		100490		6		Y		Y		21.3		Y

		100491		6		Y		Y		21.4		Y

		100483		6		Y		Y		21.3		Y

		100505		6		Y		Y		20.7		Y

		100484		6		Y		Y		23		Y

		100494		6		Y		Y		22.3		Y

		100479		7		Y		Y		22.6		Y

		100488		7		Y		Y		20.9		Y

		100489		7		Y		Y		22.4		Y

		100507		7		Y		Y		22.7		Y

		100485		7		Y		Y		21.9		Y

		100506		7		Y		Y		22.1		Y

		100486		8		Y		Y		21.4		Y

		100503		8		Y		Y		21		Y

		100500		8		Y		Y		21.4		Y

		100498		8		Y		Y		21.6		Y

		100516		8		Y		Y		22.3		Y

		100492		8		Y		Y		21.3		Y

		100504		8		Y		Y		20.9		Y

		100481		8		Y		Y		21.6		Y

		100499		9		Y		Y		22.7		Y

		100502		9		Y		Y		22.8		Y

		100501		9		Y		Y		21.4		Y

		100496		9		Y		Y		23		Y

		100493		9		Y		Y		22.8		Y

		100482		9		Y		Y		22.8		Y

		100497		9		Y		Y		24.2		Y

		100487		9		Y		Y		21.6		Y

								Average		22.0

								St Dev		0.8

								Max		24.2

								Min		20.7

								Max from Average				2.2		10%

								Min from Average				1.3		6%

		Rersistance of wire to pads on heaters is approximately 0.3 ohms
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EndAResist

				Cable #		Return		In		Resistance		No GND

		100561		1		Y		Y		21.1		Y

		100562		1		Y		Y		20.1		Y

		100540		1		Y		Y		22		Y

		100538		1		Y		Y		22.6		Y

		100539		1		Y		Y		22		Y

		100547		1		Y		Y		22.3		Y

		100543		1		Y		Y		23		Y

		100536		1		Y		Y		23.1		Y

		100559		2		Y		Y		22.5		Y

		100560		2		Y		Y		21.6		Y

		100541		2		Y		Y		23.4		Y

		100535		2		Y		Y		23.8		Y

		100542		2		Y		Y		22.8		Y

		100537		2		Y		Y		22.9		Y

		100544		2		Y		Y		22.4		Y

		100550		2		Y		Y		22.6		Y

		100546		3		Y		Y		22.5		Y

		100548		3		Y		Y		23.1		Y

		100554		3		Y		Y		23		Y

		100567		3		Y		Y		21.9		Y

		100545		3		Y		Y		22.9		Y

		100599		3		Y		Y		23		Y

		100551		3		Y		Y		22.9		Y

		100569		3		Y		Y		23.1		Y

		100552		4		Y		Y		22.2		Y

		100570		4		Y		Y		22.8		Y

		100563		4		Y		Y		21.8		Y

		100565		4		Y		Y		22.5		Y

		100557		4		Y		Y		21.1		Y

		100558		4		Y		Y		21.2		Y

		100553		5		Y		Y		22.9		Y

		100568		5		Y		Y		22.9		Y

		100564		5		Y		Y		23		Y

		100566		5		Y		Y		22.8		Y

		100555		5		Y		Y		22.1		Y

		100556		5		Y		Y		21.2

								Average		22.4

								St Dev		0.8

								Max		23.8

								Min		20.1

								Max from Average				1.4		6%

								Min from Average				2.3		10%

		Rersistance of wire to pads on heaters is approximately 0.3 ohms
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PST Weights

				End C		Barrel		End A		Total

				Weight(kg)		Weight(kg)		Weight(kg)

		Total measured		7.135		5.445		7.095		19.675		At LBNL, no mounts

		Without Wire		6.395		4.950		6.370		17.715		At LBNL

		Wire/solder weight		0.74		0.495		0.725		1.96		By subtraction

		Forward has 4 plies of carbon and 4 plies of fiberglass ie. half and half by volume

		Barrel is all carbon





HeaterWeightsDims

		"barrel" panels								25		gms		all of barrel are these

		Other panels								27		gms		on end sections except at

														either end of end sections

		Total thickness measured with micrometer								160		microns

		Aluminum thicknes								52		microns

		Copper thickness								8		microns		on bottom(heater traces) and top(pads)

		Kapton thickness(by subtraction)								92		microns

		Weight of heaters on barrel								700		gms

		Weight of heaters on End A or End C								956		gms





EndCResist

				Cable #		Return		In		Resistance		No GND

		100722		10		Y		Y		22.5		Y

		100725		10		Y		Y		22.8		Y

		100730		10		Y		Y		23.1		Y

		100732		10		Y		Y		22.3		Y

		100752		10		Y		Y		22.3		Y

		100755		10		Y		Y		21.6		Y

		100742		12		Y		Y		22.7		Y

		100747		12		Y		Y		22.5		Y

		100744		12		Y		Y		23.1		Y

		100751		12		Y		Y		23.2		Y

		100733		12		Y		Y		23.7		Y

		100745		12		Y		Y		23.5		Y

		100741		12		Y		Y		24.5		Y

		100748		12		Y		Y		23.2		Y

		100754		13		Y		Y		21.7		Y

		100739		13		Y		Y		22.4		Y

		100737		13		Y		Y		22.1		Y

		100734		13		Y		Y		22.3		Y

		100738		13		Y		Y		22.9		Y

		100735		13		Y		Y		23.0		Y

		100726		13		Y		Y		22.8		Y

		100729		13		Y		Y		23.2		Y

		100723		11		Y		Y		23.1		Y

		100724		11		Y		Y		23.3		Y

		100731		11		Y		Y		23.0		Y

		100756		11		Y		Y		24.7		Y

		100746		11		Y		Y		23.2		Y

		100757		11		Y		Y		23.1		Y

		100743		14		Y		Y		23.2		Y

		100750		14		Y		Y		22.8		Y

		100736		14		Y		Y		23.1		Y

		100740		14		Y		Y		23.1		Y

		100749		14		Y		Y		23.5		Y

		100753		14		Y		Y		24.2		Y

		100727		14		Y		Y		21.3		Y

		100728		14		Y		Y		23.1

								Average		22.9

								St Dev		0.7

								Max		24.7

								Min		21.3

								Max from Average				1.8		8%

								Min from Average				1.6		7%

		Rersistance of wire to pads on heaters is approximately 0.3 ohms
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Barrel

				Cable #		Return		In		Resistance		No GND

		100490		6		Y		Y		21.3		Y

		100491		6		Y		Y		21.4		Y

		100483		6		Y		Y		21.3		Y

		100505		6		Y		Y		20.7		Y

		100484		6		Y		Y		23		Y

		100494		6		Y		Y		22.3		Y

		100479		7		Y		Y		22.6		Y

		100488		7		Y		Y		20.9		Y

		100489		7		Y		Y		22.4		Y

		100507		7		Y		Y		22.7		Y

		100485		7		Y		Y		21.9		Y

		100506		7		Y		Y		22.1		Y

		100486		8		Y		Y		21.4		Y

		100503		8		Y		Y		21		Y

		100500		8		Y		Y		21.4		Y

		100498		8		Y		Y		21.6		Y

		100516		8		Y		Y		22.3		Y

		100492		8		Y		Y		21.3		Y

		100504		8		Y		Y		20.9		Y

		100481		8		Y		Y		21.6		Y

		100499		9		Y		Y		22.7		Y

		100502		9		Y		Y		22.8		Y

		100501		9		Y		Y		21.4		Y

		100496		9		Y		Y		23		Y

		100493		9		Y		Y		22.8		Y

		100482		9		Y		Y		22.8		Y

		100497		9		Y		Y		24.2		Y

		100487		9		Y		Y		21.6		Y

								Average		22.0

								St Dev		0.8

								Max		24.2

								Min		20.7

								Max from Average				2.2		10%

								Min from Average				1.3		6%

		Rersistance of wire to pads on heaters is approximately 0.3 ohms
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EndAResist

				Cable #		Return		In		Resistance		No GND

		100561		1		Y		Y		21.1		Y

		100562		1		Y		Y		20.1		Y

		100540		1		Y		Y		22		Y

		100538		1		Y		Y		22.6		Y

		100539		1		Y		Y		22		Y

		100547		1		Y		Y		22.3		Y

		100543		1		Y		Y		23		Y

		100536		1		Y		Y		23.1		Y

		100559		2		Y		Y		22.5		Y

		100560		2		Y		Y		21.6		Y

		100541		2		Y		Y		23.4		Y

		100535		2		Y		Y		23.8		Y

		100542		2		Y		Y		22.8		Y

		100537		2		Y		Y		22.9		Y

		100544		2		Y		Y		22.4		Y

		100550		2		Y		Y		22.6		Y

		100546		3		Y		Y		22.5		Y

		100548		3		Y		Y		23.1		Y

		100554		3		Y		Y		23		Y

		100567		3		Y		Y		21.9		Y

		100545		3		Y		Y		22.9		Y

		100599		3		Y		Y		23		Y

		100551		3		Y		Y		22.9		Y

		100569		3		Y		Y		23.1		Y

		100552		4		Y		Y		22.2		Y

		100570		4		Y		Y		22.8		Y

		100563		4		Y		Y		21.8		Y

		100565		4		Y		Y		22.5		Y

		100557		4		Y		Y		21.1		Y

		100558		4		Y		Y		21.2		Y

		100553		5		Y		Y		22.9		Y

		100568		5		Y		Y		22.9		Y

		100564		5		Y		Y		23		Y

		100566		5		Y		Y		22.8		Y

		100555		5		Y		Y		22.1		Y

		100556		5		Y		Y		21.2

								Average		22.4

								St Dev		0.8

								Max		23.8

								Min		20.1

								Max from Average				1.4		6%

								Min from Average				2.3		10%

		Rersistance of wire to pads on heaters is approximately 0.3 ohms
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