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Final VTX Survey

Front view of VTX

FVTX FVTX

VTX

Silicon Vertex Tracker for PHENIX

VTX RUN-11: Au+Au at 200 GeVVTX RUN-12: p+p at 200 GeV

Data Data
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Au
(quenched) jet

Intermediate Silicon Tracker (INTT)
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Au
(quenched) jet

sPHENIX Detector
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- INTT has a unique role in the sPHENIX

tracking system being the only detector with 

sufficiently fast time response to be able to 

associate individual tracks and events.

Mass Resolution

Y(1S,2S,3S) → e+e-

Tracking System: MVTX+INTT+TPC 

• iHCAL
- Charged Tracking in sPHENIX:

• MVTX provides vertexing

• TPC provides p-resolution

• INTT provides matching

• MVTX

• EMCAL

sPHENIX Intermediate Silicon Tracker

• TPC
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INTT Technical Overview: Two Barrels Specification

Two Barrels (4 Layers)

Barrel Center of Sensor

Tangent Radius (mm)

Pseudo

rapidity

QTY of

Ladders

Angle

(deg)

Coverage

(PHI) (%)

Overlap

(%)

Clearance

(mm)

Chip Power

Dissipation (W)

Stave Rad

Length (%)

Barrel Rad 

Length  (%)

1 - - 24 - 100 1.8 2.0 79.88 0.50 2.16

1a (Inner) 71.88 1.37 12 0 52.7 0 0.6 39.94 0.25 1.08

1b (Outer) 77.32 1.31 12 0 49.4 0 3.4 39.94 0.25 1.08

2 - - 32 - 100 1.8 2.0 106.50 0.50 2.16

2a (Inner) 96.80 1.12 16 0 52.4 0 0.6 53.25 0.25 1.08

2b (Outer) 102.62 1.07 16 0 49.4 0 2.8 53.25 0.25 1.08

Total - - 56 - - - 11.88 186.38 1.00 4.32
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Chips (FVTX)

HDI 
(High Density Interconnect)

CFC Stave 
(M55J)

Stave Endcap
(Carbon PEEK)

Silicon Sensors

Cooling Barb
(304 Stainless Steel)

Ladder = 1 CFC Stave +  2 HDIs +  52 Chips + 4 Silicon Sensors

Cross Section of Ladder

CFC-Stave

INTT Technical Overview – Ladder Components and Assembly
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INTT Technical Overview

1.11 m Bus Extender

HDI Cable 

Conversion Cable Prototype

CFC Stave

Sensor ASensor B Sensor AHDI HDISensor B

Half LadderHalf Ladder

Ladder

10 chips 16 chips 16 chips 10 chips
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w Carbon-Fiber Composite(CFC) Stave

Silicon Sensors
FPHX Chip

ROC
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INTT: Silicon Sensors Geometry 
Silicon Strip Sensor: 

• Very fine pitch (9.984/128 = 78 μm in f), 
for good spatial resolution

• High efficiency (>99%) and low noise 
for excellent tracking

• Excellent time resolution [-20 ns, 60 ns],
for no pileup 

• Thin-sensor/low mass, 320 μm (~0.34% X0), 
for less multiple scattering

FVTX  Chip:

✓p-implant on n-bulk, Ac-coupled, 1.5 MΩ

polysilicon resistors
✓Depletion voltage < 100V, Resistivity 3 to 5 kΩ-cm

✓ Single cell geometry (active region): 
✓ 128 strips (better resolution in f-direction)
✓ Strip width = 78 mm
✓ f-length = 78 mm x 128 strips x 2 cells =19.968 mm
✓ z-length = A: 16  mmx 8=128 mm (B: 20 mm x5=100 mm)

Type A Type B

Type A: Single sensor = 8 x 2 cells
Type B: single sensor = 5 x 2 cells
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INTT Ladders Assembly

Wire bonding and Encapsulation

Ladders assembled successfully
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INTT Ladders Performance
Calibration Test (Pulse test for each channel)

90Sr Source Test
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Barrels Assembly

12

We built ladders what next?  → Build barrels

Barrel Assembly Concept

Half Barrel 

Fully Assembled

1: CFC inner shell 2: layer 1a 3: layer 1a services
4: layer 1b

5: layer 1b services
6: layer 2a

7: layer 2a services8: layer 2b/services

R. Nouicer
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Barrels Assembly: sPHENIX Coordinates
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(north)

(vertical)
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Barrels Configuration in sPHENIX Geant

z
Z (in)

X

(horizontal)

Barrels Configuration 

in sPHENIX

Barrels Assembly: sPHENIX Coordinates
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Barrels Assembly
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Step 1: CFC Support Structure for Barrels (Inner Shell) Done
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Barrels Assembly

16

We built ladders what next?  → Build barrels

R. Nouicer
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Barrels Assembly: FEA Analysis

17

We built ladders what next?  → Build barrels

Barrel barrels concept 

design and FEA done successfuly

R. Nouicer
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Barrels Assembly: B0L0
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INTT
Layer 1a

Position Ladder 
Name 

EAST B0L000 PB1-L008

B0L001 PB1-L005

B0L002 PB1-L031

B0L003 PB1-L010

B0L004 PB1-L027

B0L005 PB1-L009

WEST B0L006 PB1-L034

B0L007 PB1-L020

B0L008 PB1-L017

B0L009 PB1-L013

B0L010 PB1-L006

B0L011 PB1-L021

U
s
e
d
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t 
U

s
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d

B0L0  Layer
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Barrels Assembly: layer B0L0
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Assembly Team:  Assembly of First Layer B0L0
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Barrels Assembly: layer B0L0
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Assembly Team:  Assembly of First Layer B0L0



R. Nouicer

Barrels Assembly: B0L0 Services
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Assembly Team:  Assembly of First Layer B0L0
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Barrels Assembly: Testing
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First Layer B0L0: Fully Tested
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Barrels Assembly: Cooling
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Barrels Assembly: Testing
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Barrels Assembly: Testing
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Final Layer B0L0 Status
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Barrels Assembly: Survey
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First Layer B0L0: Fully Surveyed
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Barrels Assembly: B0L1
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Assembly Team:  Assembly Second Layer B0L1
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Barrels Assembly: B1L0
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Assembly Team:  Assembly of Third Layer B1L0
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Barrels Assembly: B1L0
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Assembly Team:  Assembly of First Layer B1L0
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Barrels Assembly: Ideal Geometry for Physics
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Video: silicon sensor survey using OGP machine with precision of 4 um over 30 cm
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Barrels Assembly: Two Halves INTT
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Barrels Assembly: INTT Halves Assembly
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Barrels Assembly: INTT Halves Assembly
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Au
(quenched) jet

Summary

sPHENIX INTT Tracker is on his prime time of 

construction

May tasks need to be done such as : 

- Finishing barrels assembly

- Survey and analysis data to make Ideal Geometry for physics analysis

- Barrels Testing

- Installation, and commissioning wo/w Beam

- Many other tasks 

This is excellent timing for students to join INTT and 

gain expertise in the silicon detector construction, 

knowing that silicon detectors open many job 

opportunities in the NP and HEP.


