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Introduction

L. Gonella’s slides 
from two weeks ago
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Detector Material Budget

Beampipe (see here):

Central region:


Vacuum inside

Beryllium

• r = 3.1 cm

• t = 


Gold coating (  thick)

Forward region:


z > 66.8 cm

Aluminum


Backward region:

z < -79.8 cm

Aluminum

760 μm
2 μm

zx y

z = 66.8 cm

z = -79.8 cm

https://github.com/reynier0611/g4lblvtx/blob/master/macros/auxiliary_studies/simplified_geometry/G4_Pipe_EIC.C
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Detector Material Budget

zx y

Vertexing layers (see here):

Transverse material budget:


X/X0 = 0.05%

Layer 1:


r = 3.3 cm

z length = 30 cm


Layer 2:

r = 5.7 cm

z length = 30 cm

https://github.com/reynier0611/g4lblvtx/blob/master/macros/auxiliary_studies/simplified_geometry/Fun4All_G4_simplified_v2.C#L151
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Detector Material Budget

zx y

Barrel layers (see here):

Transverse material budget:


X/X0 = 0.55%

L1: r=21.00, z length=54 cm

L2: r=22.68, z length=60 cm

L3: r=39.30, z length=105 cm

L4: r=43.23, z length=114 cm

https://github.com/reynier0611/g4lblvtx/blob/master/macros/auxiliary_studies/simplified_geometry/Fun4All_G4_simplified_v2.C#L170


6

Detector Material Budget

zx y

Disk layers (see here):

Transverse material budget:


X/X0 = 0.24%

                z,      rout,    rin [cm]


1:   -121,    43.23,    4.41

2:     -97,    43.23,    3.70

3:     -73,    43.23,    3.18

4:     -49,    36.26,    3.18

5:     -25,    18.50,    3.18

6:      25,    18.50,    3.18

7:      49,    36.26,    3.18

8:      73,    43.23,    3.50

9:      97,    43.23,    4.70

10:  121,    43.23,    5.91

https://github.com/reynier0611/g4lblvtx/blob/master/macros/auxiliary_studies/simplified_geometry/Fun4All_G4_simplified_v2.C#L189
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Detector Material Budget

zx y

Support and services (see here):

Thickness: 0.5 cm

Cone from (z [cm],  [cm]) = 

(20,14.8) to (58.42,43.23)

Cylinder from (58.42,43.23) to 

(121,43.23)

ρ

https://github.com/reynier0611/g4lblvtx/blob/master/source/AllSi_Al_support_Detector.cc
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Detector Material Budget

zx y

Combined all-silicon tracker 
material budget
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Detector Material Budget

zx y

Combined all-silicon tracker 
material budget
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Detector Material Budget

zx y

GEMs (see here):




                  z [cm],  ,  

Backward:  -180, -1.54,   -3.9

Forward:      300,     1.4,   3.69

Material budget: X/X0 ~ 0.7% 

σrϕ = 50 μm
ηmin ηmax

z = 300 cm

z = -180 cm

https://github.com/reynier0611/g4lblvtx/blob/master/macros/auxiliary_studies/simplified_geometry/G4_GEM.C
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Detector Material Budget

zx y

RICH (see here):

https://github.com/reynier0611/g4lblvtx/blob/master/source/EicFRichDetector.cc
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Detector Material Budget

zx y

Total Material Budget



Setup
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σ = 50 μm

σ = 50 μm

GEM

z = -180 cm

GEM

z = 300 cm

RICH

All-silicon 
tracker

Pixel size: 
10 μm

Event generation:

- particle: 

- p range: [0,30] GeV/c

-  range: [-3.7,3.7]

-  range: [0, ]

π−

η
ϕ 2π

B field: 3.0 T (ATHENA 
map 05/07/2021)
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Momentum resolutions
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DCA resolutions
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Angular Resolutions @vtx
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r = 82 cm

z 
= 

13
0 

cm

z 
= 

-1
38

 c
m

RICH

G
EM

G
EM

all-si

Angular Resolutions @PID

Projections
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Angular Resolutions @PID
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Angular Resolutions
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Summary
Benchmark figures requested were presented for “baseline 1”


Material budget

Momentum resolutions (both  and )

DCA resolutions (longitudinal and transverse)

Angular resolutions (at vertex and at entrance of PID detectors)


Class that handles projections in Fun4All uses blackholes (cannot register 
hits behind the “projection surface”). Need to find away around this.

These plots are still optimistic as there are services and materials missing.

p pT

“baseline 1”

Empty space

Empty space

projection surface


