HFT Geometry Considerations



Introduction

This presentation is meant to be a Version 2 December 9, 2011
living document, updated as more

and better information becomes

available.



Support Structure Overview
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Schematic Layout




Current Geant View
courtesy Spiros

X\ ROOT's GL viewer
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Supporting Structures
XY cut

OSC (r=21cm)

PST ~13 cm

Q Beam Pipe



Details on cylinders

* OSC Outer Support Cylinder
— CF ~ 800 micron;
— Will support SSD for run14+

e PST (Pixel Support Tube)

— Isolate PXL from other part. Enables cooling of PXL

— Install for engineering run 13.
— Will support IST from run-14+
— CF ~ 800 Micro



Pixel Support Tube

e SW model
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OSC



OSC Flange

Diameter 432.4/2
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Material and Radiation Lengths

e OSC:

— The nominal thickness is 1mm (cross check) of CF.
The precise rd. length of CF depends on the
compositions but is usually around 24 cm.

— Thus 1 mm <->1/240=0.42 % rad length

e MSC (PST)
— 800microns = 0.33%



PXL material budget



Beam Pipe material



IST material

* The TDR claims ~ 1.1% overall. It would be
important to look at the budget in the Si/CF
foam area and in the APV/cooling tube area
separately.



SSD material

 This should be accounted for in the current
GSTAR, but also in the NIM article.



PXL ladder and support beam structures.

* First input is to understand the Sector layout
and get it into GSTAR to study phi variation of
radiation length, not just averages.
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sector geometry based on ladder layout ph1.SLDPRT (Sketch2)

The outer ladder positions are defined by placing the active edge of the pixel array (side
opposite pad row) on an 80 mm radius and positioned 12 mm apart. The starting point for
the first active region is placed 0.7885 mm from the vertical surface of the sector beam
along the surface line of the active silicon.

The side surfaces of the sector beams are defined by lines 1 mm inside and parallel to the
vertical radial lirie and.the 36 deg radial line.

The ladder angle is defined by requiring a 1 mm overlap of the active regions for the phase 1 detector



sector geometry based on ladder layout ph1.SLDPRT (Sketch2)

The grey rectangles have the length of the active region of phase 1 detector and the thickness
represents what was expected to be the ladder thickness. This is what is used to define the sector
beam surface that the ladder gets bonded to. The ladder thickness ended up slightly different than the
value here of 0.7716 mm, so the ladders will be off a little from the 80 mm radius circle.
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sector geometry based on ladder layout ph1.SLDPRT (Sketch2)

extension to match original carbon backe
this is a fix to tie all of the sector beam
definitions to this sketch

The inner ladder is positioned with the active edge next to the wire pads on a 25 mm radius circle. The angle
is defined by a 1 mm overlap of the active region. There is an arbitrary offset from the sector beam side edge.



sector beam ph1.SLDPRT (Sketch1)

The sector beam shape is linked to ladder layout ph1.SLDPRT (Sketch 2)

The 6 longer straight lines are collinear with the inside rectangle edges.
All the arcs but one have a 1.5 mm radius . All arc are tangent to joining
lines. The 2 short lines are collinear with radius lines. 3 points are
coincident with points in ladder layout ph1.SLDPRT (Sketch 2). This

completely defines the shape. The beam material extends in from the
sketch.
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ladder layout ph1.SLDPRT




The actual placement of the ladders in the model deviate a little from the ladder layout ph1.SLDPRT because the ladder thickness
is not quite as specified in the layout.

ladder layout thickness: 0.7716 mm
ladder model thickness: 0.8716 mm



Approach

Got all information from Howard how the
geometry in SW is setup.

Put this information into a root script that
could generate cross section of geometry. i.e.
picture from last week.

Generated root Tgeo script that could be
executed to generate geometry. See next two
slides for output.

Communicated with Jonathan and Jason



Cross section plots




//

// Here for the test I used a TUBS as the basic part
// should be mad up of individual pieces

/7

TGeoVolume *Cornerl = geom->MakeTubs("Cornerl", CarbonFiber, 0.126 , 0.15 , 19.

TGeoMatrix *cornerPos = new TGeoTranslation(-0.25 , 2.75424, 0);
sector->AddNode(Cornerl, 1 , cornerPos);

TGeoVolume *Corner2 = geom->MakeTubs("Corner2", CarbonFiber, 0.126 , 0.15 , 19.

TGeoMatrix *cornerPos = new TGeoTranslation(-0.25 , 7.77016, 0);
sector->AddNode(Corner2, 1 , cornerPos);

TGeoVolume *Corner3 = geom->MakeTubs("Corner3", CarbonFiber, 0.126 , 0.15 , 19.

TGeoMatrix *cornerPos = new TGeoTranslation(-1.48375 , 8.01669, 0);
sector->AddNode(Corner3, 1 , cornerPos);

TGeoVolume *Cornerd = geom->MakeTubs("Cornerd4", CarbonFiber, 0.126 , 0.15 , 19.

TGeoMatrix *cornerPos = new TGeoTranslation(-1.75584 , 7.84969, 0);
sector->AddNode(Cornerd4, 1 , cornerPos);

TGeoVolume *Corner5 = geom->MakeTubs("Corner5", CarbonFiber, 0.126 , 0.15 , 19.

TGeoMatrix *cornerPos = new TGeoTranslation(-3.11809 , 7.53302, 0);
sector->AddNode(Corner5, 1 , cornerPos);

TGeoVolume *Corner6 = geom->MakeTubs("Corner6", CarbonFiber, 0.126 , 0.15 , 19.
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sector->AddNode(IBEAM, 1 , rotm);

//
// create 10 copies of the assembly
//

TGeoRotation *rotl = new TGeoRotation();
rotl->RotateX(0);
TGeoRotation *rot;

for (i=0; i<10; i++) {
Double t phi = 36.%*i;
Double t phirad = phi*TMath::DegToRad();
rot = new TGeoRotation(*rotl);
rot->RotateZ(phi);
tplate->AddNode( sector,i+l,new TGeoCombiTrans(@, 0, 0., rot));

}

top->AddNode(tplate, 1, 0);
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