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The number of layer vs. Momentum resolution

Barrel Inner Tracker (BIT) Forward Inner Tracker (FIT)

( Unit: mm )
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• Maximum active radius :   380
• Minimum active radius  :     24
• Maximum Z (active)     :  1015
• Minimum  Z (active)     :    155
• Coverable angle : 4.28° ~ 42.09°, 137.91 ° ~ 175.72°

• Maximum active radius :   300
• Minimum active radius  :     90
• Maximum Z (active)   :   1240
• Minimum  Z (active)   :   370
• Coverable angle : 42.09 ° ~ 137.91 °

Inner Tracker Coverage

Z

R

4.28°

42.09°137.91°

Forward Inner Tracker (FIT) Barrel Inner Tracker (BIT)

175.72°

( Unit: mm )
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The Lorentz angle in the GLD Detector

• The Lorentz angle in GLD Detector ( B=3T/T=300K)

for electron : 24.97°

for hole : 5.76°

P - side

• The lorentz angle which we have to consider 
in GLD detector is

for hole : 5.76°Silicon Strip sensor configuration
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BIT arrangement reflecting the Lorentz angle

5.76°

( Unit: mm )



April 21th 2006 KPS KOREA UNIVERSITY

Overlap between BIT sensors 

50 x 50 Sensor Type 90 x 90 Sensor Type

BIT layer Z R Thickness Real Z overlap sensor Type sensor # of 
module

module # of 
layer

sensor # of 
layer

1241.8

969.6

679.2

388.8

241490X901.4

1.6 20

1.6

50X50

50X50

1.6 50X50

14

8

32

24

12

4th 1240 300 0.3 336

3rd 950 230 0. 3 640

2nd 660 160 0.3 336

1st 370 90 0.3 96

overlap

( Unit: mm )
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Barrel Inner Tracker module

A module of 1st layer for BIT 

BIT01_module01

BIT01_girder01

BIT01_pcb001

BIT01_pcb101
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Distance between modules  

1st BIT layer 2nd BIT layer

3rd BIT layer
4th BIT layer

Distance btw sensor (mm) Distance btw modules (mm)

4th BIT 5.98
3.67
2.82
3.93

4.21
3rd BIT 2.05
2nd BIT 1.00
1st BIT 1.38
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A Half-PIPE for Barrel Inner Tracker  

A Half-PIPE of 2nd layer for BIT • Each layer has two Half-PIPE. 
So there is eight Half-PIPE in BIT.

• BIT02_mainsupporter0D maintain the form of 
the Half-PIPE and IT_connector is set up 
on BIT_mainsupporter.

• BIT02_subsupporter2D support the Half-PIPE 
and connect FIT with BIT.

BIT02_mainsupporter0D

BIT02_subsupporter2D
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How to assemble Umbrella Frame Structure  

1 2

3 4

• Setting up IT_girder,  IT_mainsupporter
and IT_subsupporter

IT_girder

IT_mainsupporter IT_subsupporter

• Setting up IT04_connector

IT04_connector

• Setting up 4th Half-PIPE

4th Half-PIPE

• Setting up IT03_connector

IT04_connector
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How to assemble Umbrella Frame Structure  

5 6

7

• Setting up 3rd Half-PIPE

3rd Half-PIPE

• Setting up 2nd Half-PIPE

2nd Half-PIPE

• Setting up 1st Half-PIPE

1st Half-PIPE A Finished Umbrella Frame Structure 
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A cross Section of Umbrella Frame Structure

7.5°
11.25°
15.0°
22.5°

• Ø angle Symmetry 
• Proper arrangement of materials for low X/Xo
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Radiation length of Umbrella Frame Structure

• Reference homepage:  http://pdg.lbl.gov/AtomicNuclearProperties/
• PHYSICAL REVIEW D : P 126,127

• Beam PIPE : Aluminium
• PCB : NEMA G10 plate
• FIT and BIT sensor: Silicon
• IT_girder, IT_mainsupporter, IT_subsupporter and

BIT_girder, BIT_mainsupporter, BIT_subsupporter : Carbon Fiber 
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Material Budget for Ø=5.0°
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Next Work

• Design Mechanic Structure for Vertex Detector

• Propose real arrangement of FIT sensors

• Product a mock-up of Umbrella Frame Structure


