




New frontier - heavy quark production 
 - HQ collectivity: test light quark thermalization 
 - HQ energy loss: explore pQCD in hot/dense 
medium 

Base line reference spectra for the HI program  
c and b cross section in pp at 200 and 500 GeV 

Method : Topological identification of D’s, Λc to low 
pT. 



Surprising results -  
 - challenge our understanding of the energy loss mechanism 
 - force us to RE-think about the collisional energy loss 

 - Requires direct measurements of C- and B-hadrons. 

1) Non-photonic 
electrons decayed 
from  - charm and 
beauty hadrons 

2) At pT ≥ 6 GeV/c, 

RAA(n.e.) ~ RAA(h±) 

contradicts naïve  
pQCD predictions 
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STAR Detectors: 2π Particle Identification   

EMC TOF 



PXL at 2.5 and 8 cm 



Graded Resolution from the Outside – In Resolution(σ) 

TPC pointing at the SSD  ( 23 cm radius) ~ 1 mm 

SSD pointing at  IST      ( 14 cm radius) ~ 400 µm 

IST pointing at Pixel-2       ( 8 cm radius) ~ 400 µm 

Pixel-2 pointing at Pixel-1  (2.5 cm radius) ~ 70 µm 

pixel-1 pointing at the vertex ~ 40 µm 

Purpose of intermediate layers to get 
increasing resolution power with 
increasing hit-densities, so the high 
resolution hits in the inner pixel’s can be 
found, assigned and displaced vertices 
determined. 





- Central Au+Au collisions: top 10%events.  
- The thin detector allows measurements down to pT ~ 0.5 GeV/c.   
- Essential and unique!   



- 200 GeV Au+Au minimum biased collisions (500M events).  
- Charm collectivity ➱ drag/diffusion constants ➱ medium properties!  



Simulations of the  
most challenging  
3-body decays  
are encouraging 
so far 

This capability, which will be provided uniquely at RHIC by the HFT, is 
crucial for determining whether the baryon/meson anomaly extends to 
heavy quark hadrons 







Properties: 

 Signal created in low-doped epitaxial 
layer (typically ~10-15 µm) 

 Sensor and signal processing integrated 
in the same silicon wafer 

 Standard commercial CMOS technology  

pixel chips (MAPS) produced by 

IReS/LEPSI → IPHC (Strasburg)  



Data Processing in RDO and on chip by generation of sensor. 

The RDO system design evolves with the sensor generation. 

Mimostar 2 => full functionality 1/25 reticule, 1.7 µs integration 
time (1 frame@50 MHz clk), analog output. (in hand and tested) 

All sensor families: 

Phase-1 and Ultimate sensors => digital output (in development) 

Leo Greiner,LBNL 



Pointing resolution (13 ⊕ 19GeV/p⋅c) µm 

Layers Layer 1 at 2.5 cm radius 
Layer 2 at 8 cm radius 

Pixel size 18.4 µm X 18.4 µm  

Hit resolution 10 µm rms 

Position stability 6 µm (20 µm  envelope) 

Radiation thickness per layer X/X0 = 0.28% 

Number of pixels 436 M 

Integration time (affects pileup) 
0.2 ms 

Radiation tolerance 300 kRad 

Rapid installation and 
replacement to cover rad 
damage and other detector 
failure 

Installation and reproducible positioning 
in a shift 

critical 
and 
difficult 

(ATLAS Pixels 1.2%) 



Inner layer 

Outer layer 

End view 

ALICE style carbon support 
beams (green) 
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2.5 cm radius 

8 cm radius 

‘D-Tube Duct and Support 

Since modified to increase 
Sensor Clearances 

‘D-Tube Duct and Support 





Pixel proto in STAR, measured track density at r = 5cm, z = 145cm 

4*4 mm 
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Ladder: 

   Carbon fiber 
base material 

   12 modules per 
ladder 

  Length: 44cm 

Location: APV25-S1 Readout 
Chips 

(Example: PHOBOS 
Inner Vertex 
Sensor) 

Location: Silicon-pad 
sensor 

42cm
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SSD 
IST 

IFC 
WSC 

New Cone Structures inside of Inner Field Cage 

ISC 
Pixel 

East Cone 



ISC fits inside and is supported by the cone 

ISC supports IST on outside 
ISC ISC supports pixel and beam pipe inside 
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SSD Supported on outside 

SSD Services out both sides 

IST Services out East side on ISC 



Open Closed 
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Clears Beam Pipe over 
Large Diameter 

Clearance for  
Beam Pipe Supports and 
Kinematic Mounts 

Articulation 
Region 












