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• Motivation: summary table for the detector 
performance of the LANL FST design in the 
integrated detector systems

• Material Budgets
• Parameters of the momentum and DCA 

resolutions
• Summary and Plan
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Motivation
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Last Update

Feedback from Tracking Group: Gas RICH need to be 
included in detector performance study 
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• Summary table for the 
detector performance of the 
LANL FST design

• To check whether the 
performance can meet the 
associated heavy flavor and 
jets physics requirements



Simulation Setup
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• Event configuration:
– single (10) π- per event for momentum (vertex) 

reconstruction
– Vertex (0,0,0)

• no smearing for vertex reconstruction
• 20um smearing in x and y direction for track reconstruction

– 7.5M events in each pT bin
• Track configuration:
– pT: 1-30 GeV with varying increments
– Pseudorapdity: 0-3.5 w.r.t. to the beam pipe
– Hit efficiency at 95%
– Pseudorapidity correction for ion beam angle



Latest FST Detector Setup
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Plane z 
(cm)

rin(cm) rout (cm) Pixel pitch
(um)

Silicon thickness
(um)

0 35 4 25 20 50
1 62.3 4.5 42 20 50
2 90 5.2 43 20 50
3 115 6 44 36.4 100
4 125 6.5 45 36.4 100
5 270 15 45 36.4 100
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Latest FST Detector Setup
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rin(cm) rout (cm) Pixel pitch
(um)

Silicon thickness
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0 35 4 25 20 50
1 62.3 4.5 42 20 50
2 90 5.2 43 20 50
3 115 6 44 36.4 100
4 125 6.5 45 36.4 100
5 300 15 45 36.4 100
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To accommodate 
the Gas RICH
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FST (6 Planes) + Gas RICH
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• Mockup Gas RICH by LBNL:
same materials used by PID 
consortium, but simplified 
geometry

• Total material budget (blue) is 
<8% at η < 3.3

https://indico.bnl.gov/eve
nt/7909/contributions/408
68/attachments/30148/47
097/200827_GEMRICH.pdf
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Material Budget of 
FST (5 Planes) + Gas RICH+GEM
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Plane z 
(cm) 𝜂&'( 𝜂&)*

r res 
(um)

ɸ res 
(um) Gas

0 300 1.5 3.5 100 70 methane
1 310 1.5 3.5 100 70 methane
2 320 1.5 3.5 100 70 methane

GEM Setup

• Replacing the last plane 
(z=300cm) of FST by 3-plane 
GEM tracker, which is modified 
from sPHENIX design

• Waiting for the GEM group for a 
more realistic GEM setup

• Total material budget (blue) is 
~10% at η < 3.3, and <8% at 
η < 1.5



Momentum Resolution of FST
with BeAST Magnet
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Single π- events
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• Momentum 
resolution <10% at 
𝜂 < 1, and <4% at 
p<10GeV

• Momentum 
resolution <3% 𝜂 > 1



Momentum Resolution of Tracking System
with BeAST Magnet
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Single π- events
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The Gas RICH worsen the 
momentum resolution 
by ~1% at high 
momentum and at 
𝜂 > 2.5



Momentum Resolution of Tracking System
with BeAST Magnet
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Single π- events
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The momentum 
resolutions with the 
addition of GEM agrees 
with the results without 
GEM
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Momentum Resolution of Tracking System
with Babar Magnet

Single π- events

Δ𝑝
𝑝

𝑝 = 𝐴𝑝 1 + 𝐵1

• The momentum 
resolution is <18% at  
𝜂 < 1, and <8% at 
p<10GeV

• At 𝜂 > 1, the 
momentum 
resolution is  <9%
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Fitting Parameters of 
Momentum Resolution

Δ𝑝
𝑝

𝑝 = 𝐴𝑝 1 + 𝐵1

• BeAST vs Babar: Fitting parameters with the use of Babar magnet are about double 
of the use of BeAST magnet 

• 𝜼 < 𝟐. 𝟓: Comparable values between different detector systems
• 𝜼 > 𝟐. 𝟓: Fitting parameters increases with the more integrated detector systems
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DCA2D Resolution of Tracking System
with BeAST Magnet

10 π- events

𝐷𝐶𝐴 𝑝; =
𝐴
𝑝;

1
+ 𝐵1

• DCA2D <50um at 
𝜂 < 2

• DCA2D <100um at 
𝜂 > 2
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DCA2D Resolution of Tracking System
with Babar Magnet

10 π- events

𝐷𝐶𝐴 𝑝; =
𝐴
𝑝;

1
+ 𝐵1



Fitting Parameters of 
DCA2D Resolution
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𝐷𝐶𝐴 𝑝; =
𝐴
𝑝;

1
+ 𝐵1

• BeAST vs Babar: comparable fitting parameters
• 𝜼 < 𝟐. 𝟓: Comparable values between different detector systems
• 𝜼 > 𝟐. 𝟓: Fitting parameters increases with the more integrated detector systems



Summary & Plan

Summary
Parameterized detector performance with 
different detector setups:
The additional RICH and GEM tracker worsen detector 
performance at large 𝜂>2.5

Plans
Pythia 6 events in Fun4All for heavy flavor & and 
jet reconstructions

10/22/20 Cheuk-Ping Wong 17


