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Far Detector Construction and Layers
File Names: larfd.gdml and larfd_nowires.gdml

Files created by Pierre Lasorak, and Aran Borkum

ColdCryoLayer1 “Cold Skin”

[Material=“SS407L”, Thickness=0.12 [cm], Density=8.0 [g/cm^3]] 

Original Definition: Material=“S460ML” Thickness=0.1 [cm],  Density=8.0 

[g/cm^3]

ColdCryoLayer2 “Wood Layer”

[Material=“Cellulose”, Thickness=2.4 [cm], Density=0.5 [g/cm^3]]

Original Definition: Material=“PolyurethaneFoam”, Thickness=74.5 [cm],  Density=0.13 

]g/cm^3]

WarmSkin

[Material=“S460ML”, Thickness=1.2 cm, Density=7.850 [g/cm^3]]

Original Definition: Material=“ S460ML”, Thickness=1.2 [cm], Density=7.8 

[g/cm^3] 

Beams

[Material=“S460ML”, Thickness=110.8 [cm], Density=7.850 [g/cm^3]]

Original Definition: Material=“ S460ML”, Thickness=110.8 [cm], Density 7.8 

[g/cm^3] 

ColdCryoLayer3 “Insulating Layer”

[Material=“PolyurethaneFoam”, Thickness = 77.6 [cm], Density=0.09 [g/cm^3]]

Original Definition: Material=“PolyurethaneFoam”, Thickness=74.5 [cm],  Density=0.13 

[g/cm^3]
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Steel Composition Modifications
Default Material Modified Material

Structural Steel “S460ML”

Density = 7.8 [g/cm^3]

Thickness Beams = 110.8 [cm]

Thickness WarmSkin = 1.2 [cm]

Structural Steel “S460ML”

Density = 7.850 [g/cm^3]

Thickness = 110.8 [cm]

Thickness WarmSkin = 1.2 [cm]

Element                        Elemental %

Iron (Fe)                        96

Manganese (Mn)         1.8

Nickel (Ni)                     0.85

Silicon (Si)                     0.65

Copper (Cu)                  0.6

Carbon (C)                    0.18

Default value of material changed

Modification to existing materials

New materials added to composition

Element                        Elemental %

Iron (Fe)                        95.35

Manganese (Mn)         1.7

Nickel (Ni)                     0.80

Silicon (Si)                     0.60

Copper (Cu)                  0.55

Carbon (C)                     0.18 

Phosphorus (P)             0.030

Sulfur (S)                        0.025

Aluminum (Al)               0.0002

Nitrogen (N)                  0.025

Niobium (Nb)                 0.05

Vanadium (V)                 0.12

Titanium (Ti)                   0.05

Chromium (Cr)               0.30

Molybdenum (Mo)        0.20
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Steel Composition Modifications 

in larfd.gdml and larfd_nowires.gdml
Default Material Modified Material

ColdSkin “SS304L”

Density = 8.00 

Element                         Mass %

Iron (Fe)                         65.045

Carbon (C)                     0.03

Manganese (Mn)          2.0

Phosphorus (P)             0.045

Sulfur (S)                        0.03

Silicon (Si)                      0.75

Chromium (Cr)              19

Nickel (Ni)                      10

Aluminum (Al)               0.1

Element                       Num Atoms

Iron (Fe)                       1219

Carbon (C)                   3

Manganese (Mn)        36

Phosphorus (P)           1

Sulfur (S)                      1

Silicon (Si)                    27

Chromium (Cr)            365

Nickel (Ni)                    170

Aluminum (Al)             4

This composition of “SS304L” has been created to reflect

the actual material used in the cold skin of the cryostat.

https://www.upmet.com/products/stainless-steel/304304l
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“PolyurethaneFoam” and “Cellulose”

Default material Modified Material

Insulation “PolyurethaneFoam”

Density = 0.13 [g/cm^3]

Thickness = 74.5 [cm]

Insulation “PolyurethaneFoam”

Density = 0.09 [g/cm^3]

Thickness = 77.6 [cm]

Element                        Num Atoms

Carbon (C)                     54

Oxygen (O)                    15

Nitrogen (N)                  4

Hydrogen (H)                60

Element                        Num Atoms

Carbon (C)                    54

Oxygen (O)                   15

Nitrogen (N)                 4

Hydrogen (H)               60

Default Material Modified Material

Wood layer “Cellulose”

Density = 0.54591 [g/cm^3]

Thickness = 4.5 [cm]

Wood layer “Cellulose”

Density = 0.5 [g/cm^3]

Thickness = 2.4 [cm]

Element                        Num Atoms

Carbon (C)                    6

Oxygen (O)                   5

Hydrogen (H)               10

Default value of material changed

Modification to existing materials

Element                        Num Atoms

Carbon (C)                    50

Oxygen (O)                   44

Hydrogen (H)               6

Our CHN 

chemical analysis
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XRD Measured Weight % of Chemical Compounds:  

Convert to Atom % (Elemental %)
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Identified 3 Different Potential Suppliers 

(Collected and Analyzed Detailed Ingredients at SDSMT)

(example 

Pete Lien & Sons)

 Goal to realistically simulate external neutron backgrounds 

 Need to know precise chemical composition
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Chemical Composition (Atom %) & Density of Rock and 

Shotcrete Materials Measured at SDSMT
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Potential Issues with G4 

(Weight Percent vs. Elemental %)
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Mitigate Potential Issues with G4

=> Scale our measured elemental %


