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Pixel geometry simulation results

* CDR vertex detector geometry
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Pixel geometry simulation results

* Prototype V1 design:
e Come from Fu Jinyu

« three layers with
double-sided ladder

* Only need to rotate one
ladder around Z axis at
a fixed angle to cover
the whole barrel

 Sensors are on both
sides of the yellow slash
region
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Pixel geometry simulation results

* Prototype V1 geometry
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Pixel geometry simulation results

« Comparison

CDR

Prototype V1
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Number of hits

Pixel geometry simulation results

 Hit coverage

Number of hits

~— CDR
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Adding material

deadAreaExtraWidth

Top view:

Only consider the sensor
area: 12.8mm x 25.6mm
Not consider the sensor
dead area and electronics
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Average (eta = [0, 4.0])

Material budget

Components detalils:

IT Module: FPC 0.00256
IT Module: Glue sensor 0.00021
IT Module: Glue support  0.00021
IT Module: Ladder support 0.00444
IT Module: Sensor 0.00256
Services 0.00000
Supports 0.00000
CDR:

= Material budget below 0.15% X, per layer;

Radiation length Interaction length

0.00092
0.00010
0.00010
0.00221
0.00052
0.00000
0.00000

0.15% x 6 =0.9% < 0.01

We still have too much material!

Radiation Length by Component
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r [mm]

Material budget

Material distribution:
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Material budget

Nuclear interactions:
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Material budget

Weight(pixel):
pxb1

MODULE mass (kg)
IT Module: FPC 0.1
IT Module: Glue sensor 0.0
IT Module: Glue support 0.0
IT Module: Ladder support 0.2
IT Module: Sensor 0.0
TOTAL MODULE 0.3
TOTAL PXB1 0.3

grand total (kg): 0.284519
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Prototype V1
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Prototype V1

Impact parameter resolution plots:
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Geometry comparison

» Detector size
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Hit coverage comparison

Number of hits{CDR 60mm) Number of hits(prototype_V1 60mm)
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3 d, [um]

Geometry comparison

e Detector size(resolution across 0)

dxy vs 6 (p=0.1GeV
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Geometry comparison

* Detector size(resolution across p)

dxy vs momentum (6=87°)
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Geometry comparison
e Different number of_la_vers
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Geometry comparison

4
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Geometry comparison
* Different number of layers(resolution across p)
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Thank you!



Backup



Introduction of tkLayout

» Layout Configuration Structure

support . . .
e Cooling Titanium ©  component ©  element
| flange
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I r . rod ©
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Barrel ¢ ‘ o So4mm) promon.
‘ o | rod support structure  ©  component ©  element
| 058 Strip Chips
| Glu Sve
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Al-Heatsproader
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layout structure |

Pixel Chips
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Introduction of tkLayout
 Output webpage:

OT_V4_100_IT_Vv4_0_0_0

layouts

info geometry QEELIEEINFCVE bandwidth  trigger cpus  irradiation (outer) irradiation (pixels) material (outer) material (pixel) material (total) weights (outer) weights (pixel) resolution (pixel) resolution (tracker)

resolution (trigger) patternreco trigger log page

layers and disks

Barrel : PXB1 Total
Layer 1 2 3 4 5 ]

r 16.004 18.004 37.003 38.995 57.989 59.995
z_max 62.500 62.500 125.000 125.000 125.000 125.000
#rods 10 10 1 11 17 17

#mods 40 40 a8 a8 136 136 528

Endcap : Total
Disk
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# rings
#mods 0

endcaps : additional info

modules
plots

e o e i s s P [r——

e b 8 i i

layer coverage (hit)
layer coverage (1 stub <-> (>= 2 hits))
layer coverage (1 stub <-> (>= 3 hits))



Introduction of tkLayout
 Output webpage:

OT_V4_100_IT V4 0 0 0

layouts

info geometry geometry (pixel) bandwidth trigger cpus irradiation (outer) irradiation (pixels) material (outer) material (pixel) material (total) weights (outer) weights (pixel) EESIUEEIR{REE]
resolution (trigger) patternreco trigger log page

track resolution for const pt across n (material)
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resolution (tracker)
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Introduction of tkLayout
 Output webpage:

OT_V4_100_IT_V4_0_0_0

layouts

info geometry geometry (pixel) bandwidth trigger cpus irradiation (outer) irradiation (pixels) material (outer) ENEWSSEINMPEVE material (total)

weights (outer) weights (pixel) resolution (pixel) resolution (tracker)

resolution (trigger) patternreco trigger log page
overview (full volume)
Average radiation length in full volume (eta = [0, 4.0]) 0.00000

Average interaction length in full volume (eta = [0, 4.0]) 0.00000
e === Bill of materials: materials pixel.csv

categories details (full volume)
components details (full volume)
services details (full volume)

1d overview (tracking volume)
components details (tracking volume)
services details (tracking volume)
material distribution

st wm Vst w1 ras

g

§ i & B

§ i & B

nuclear interactions




5 d, [um]

3 d, [um]

Material vs no material

* Detector size(resolution across 0)

dxy vs 6 (p=0.1GeV
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Material vs no material

* Detector size(resolution across p)
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Material vs no material

* Different number of layers(resolution across 0)
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Material vs no material

* Different number of layers(resolution across 0)
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