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CLAS12 LA Prototype Spacer Grid Geometry

Surface in red contacts R/O PCB
Fixed constraint in the simulation

According to Rui the spacer grid should never touch the µ-RWELL PCB

18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 2

Thickness = 3 mm



Geometrical Parameters

+ Number of Rods in X and Y

18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 3



Material Parameters: PEEK Definition

?

Ensinger TECAPEEK Natural Datasheet
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Other simulation parameters
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The only force applied to
the object is the force of gravity



Simulation Results
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dz = 0.2

0.48 → the grid touches the PCB

dt = 0.5
# = 117.43 x 131.13 Baseline
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The deformation is 
enhanced for ease of 
visualization



Summary of Tested Configurations
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Variant dz dt Rods in X Rods in Y Mesh size Max deformation
Baseline 0.2 0.5 3 2 117.43 x 131.13 0.48
Baseline 0.5 0.5 3 2 117.43 x 131.13 0.60
Baseline 1.0 0.5 3 2 117.43 x 131.13 0.93
Thick rods 0.5 1.0 4 3 117.05 x 130.80 0.57
Thin rods 0.5 0.3 4 3 117.58 x 131.25 0.61
Fine mesh 0.2 0.5 4 3 93.84 x 98.20 0.49
Fine mesh 0.5 0.5 4 3 93.84 x 98.20 0.61
Fine mesh 1.0 0.5 4 3 93.84 x 98.20 0.95
Slab 0.2 NA NA NA NA 0.25

The grid either touches the PCB or it is ineffective in containing GEM displacement



Proposed Solutions
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1. Small reliefs on the botom face of the spacer 
grid to contact the PCB in matching dead regions

PROS
• Easiest implementation
• No additional tooling required
• Limited requirement for 

studies/simulations

CONS
• Largest loss of active area and 

efficiency
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2. No spacer grid, high mechanical tension 
applied to the GEM

PROS
• No active area loss
• No additional tooling required

CONS
• Risky
• Long term stability uncertain
• GEM Holes may be deformed
• Might require a modification of 

the GEM stretcher clamps
• Requires studies/simulations 

(of an anisotropic and 
inhomogeneous material…)
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3. Tensioned spacer grid

PROS
• Moderate efficiency loss

CONS
• Long term stability uncertain
• Requires dedicated assembly 

gig
• Might increase frame bulk
• Requires studies/simulation 

(of a homogeneous material)
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Backup
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0.49

dz = 0.2

dt = 0.5
# = 93.84 x 98.2 Fine mesh
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0.6

dz = 0.5

dt = 0.5
# = 117.4 x 131.13 Baseline
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0.61

dz = 0.5

dt = 0.5
# = 93.84 x 98.2 Fine mesh
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0.57

dz = 0.5

dt = 1.0
# = 130.8 x 117.05 Thick rods18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 17



0.61

dz = 0.5

dt = .3
# = 131.25 x 117. 58 Thin rods18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 18



0.93

dz = 1.0

dt = 0.5
# = 117.4 x 131.13 Baseline18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 19



0.95

dz = 1.0

dt = 0.5
# = 93.84 x 98.2 Fine mesh18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 20



18/04/2025 - ePIC MPGD ECT Meeting Stefano Gramigna - sgramigna@roma2.infn.it 21


	Diapositiva 1: Large Area Spacer Grid Simulation
	Diapositiva 2: CLAS12 LA Prototype Spacer Grid Geometry
	Diapositiva 3: Geometrical Parameters
	Diapositiva 4: Material Parameters: PEEK Definition
	Diapositiva 5: Other simulation parameters
	Diapositiva 6: Simulation Results
	Diapositiva 7
	Diapositiva 8: Summary of Tested Configurations
	Diapositiva 9: Proposed Solutions
	Diapositiva 10: 1. Small reliefs on the botom face of the spacer grid to contact the PCB in matching dead regions
	Diapositiva 11: 2. No spacer grid, high mechanical tension applied to the GEM
	Diapositiva 12: 3. Tensioned spacer grid
	Diapositiva 13: Backup
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21

