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From Marco Mirazita, 15/03/2013
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GEM Tracking Simulation
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Direct Light, n=1.05 (run 1051
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Add +3 mm to the beam vertical position to match PMT fit center
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PMT array

(11.470.7,2513)  (4.7-0.3,48) (26:06:813) (0.2,-0.9,1714)
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Direct Light, n=1.05 (run 1051)
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RMS vs misalignment

Beam Misalighment Center Rms Rms (MC)
(DATA)

1051 Mirazita PMTs 1.963 1.874
“ Mirazita + 3mm (y) PMTs 1.963 1.868
“ 0.6° slope in x PMTs 1.963 1.830
“ Mirazita GEM 2.079 1.799
“ Mirazita + 3mm (y) GEM 2.072 1.780
“ 0.6° slope in x GEM 1.753
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Reflected Light, n=1.05 (run 822)
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Reflected Light, n=1.05 (run 822

Tilted mirror
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Mirror Planarity

From Vincenzo Lucherini, 26/10/2012

Displacement from the vertical after 600 mm Displacements with the stiffened support
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RMS vs misalignment

Beam Misalighment Center Rms Rms (MC)
(DATA)

1051 Mirazita PMTs 1.963 1.874
“ Mirazita + 3mm (y) PMTs 1.963 1.868

“ 0.6° slope in x PMTs 1.963 1.830

“ Mirazita GEM 2.079 1.799

“ Mirazita + 3mm (y) GEM 2.072 1.780

“ 0.6° slope in x GEM 1.753
822 Mirazita PMTs 3.514 2.902
“ Mirazita + 3mm (y) PMTs 3.514 2.917

“ 0.6° slope in x PMTs 3.123
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Cross-Talk (4%) & Dark Count (3 107)
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Residuals - run 822
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Residuals - run 822
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G4 Unified Model

JU (97}; 97‘; Qﬁr) R(gyl-: ni, 77*2)[0.31 g(a':r; 0: Olcx)
Cssa(gz' - gr)é((br) + Cbsd(ei + er)a((br)
Cacos(0r)]

1'(07, n1,n2)g(; 0, 04),

Back-scattering

Specular-spike on
average normal

Diffusion

+ 4+ + 2

Specular-lobe from microfacets

e (s, the specular lobe constant, controls the probabil-
ity of specular reflection about the normal of a micro-
facet;

o ('ss, the specular spike constant, controls the proba-
bility of specular reflections about the average normal
of the surface;

e and finally, Cy, the backscatter spike constant, con-
3 trols the probability of backward reflection. This oc-

surface curs when a photon hits a micro-facet at a normal
T angle, after several reflections within a deep groove,
and 1s reflected back along its original path. This pro-
cess 1s enhanced on very rough surfaces [4].

average

o C'yr, the diffuse lobe constant, controls the probability

Polar plot of the radiant intensity in the UNIFIED model of internal Lambertian reflection:
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Optical scattering

Scattering vs Roughness
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