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Bobbert Vlieger BRDF Model
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2. Installing MIST
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4. Model Browser

1 (& &
91 (&

H
7

01 1 'MISTzip240.exet
mistzip240.exe
+ 1

(L}
[Ey

1=
SN



Model Browser ~=lalx
=} Model &3
£ BRDF_Model tModel: Bobbert_Viieger_BRDF_Model
, Description: Theory for scatlering by a sphere on a substrate
Roughness_BROF_Modsl
Facet_BRDF_Model
Lambertian_BROF_Model
Local_ERDF_Model
Raylsigh_Defect_BROF_Model
OnsLayer BRDF Model Parameter | Description | Datatype | Default Yaluz |
Double Interaction BROF Modsl lambda wtavelength [um] double 0,532
- - 5 substrate Substrate dislectric_function (4.05,0,05)
Subsurface_Particle_BRDF_Model . . h
bype ) for Reflection or (1) For Transmission int
Bok?bert_VI\eger_BRDF_Model density Diensity [urn~-2] double 1
Axisymmetric_Particle_BRDF_Madel nz Particle diglectric_function (1.59,0)
Instrument_BROF_Model r Radius [um] double 003
First_Diffuse_BRDF_Madel n3 Particle film dielectric_function (1,00
“.. Twa_Source_BRDF_Madel d Particle filmn thickness [um] double a
B Axisymmetric_Shaps nil Substrate Film dielectric_function (1,00
B Phasye Funct\;n & 3 Substrate Film thickness [um] double o
- delka Delta [um] {in conkact: 0) double o
[#) Free_Space_Scatterer Inae Mazximurn | (Use Bohren & HuFfman estimate: @) int 1}
[ slope_Distribution_Function order Order (exact: 1) it 1
[+ PSD_Function Morm_Inc_approx  Mormal Incidence Approximation (exact: ) int a
[#- Shadow_Function improve Iterative improvement skeps (recommend: 3) int 3
use_A_matrix_file  Use A-matrix file (recommend: 3) int 3
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- MODEL ="*"

#- USER VARIABLES

#- REQUIRED YARIABLES
- MODEL PARAMETERS
- VARIED PARAMETERS
- INTEGRALS

- QUTPUTS

#- FILES

5.1 MODEL Wizard Element

I -/ &2
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hoose Maodel

BROF maodel to be integrated
Type: BRDF_Model

I Microroughness_BROF_Model

Carnment:

IAn optional comment may be written here.

[0]:% I Cancel |
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- MODEL = Microroughness_BRDF_Model : An optional comment may be written here.
- USER VARIABLES

- REQUIRED VARIABLES

=-MODEL PARAMETERS

i~ lambda = 0.532

- substrate = [4.05,0.05]

type =0

- psd = ABC_PSD_Function

-~ psd.A = 0.01

psd.B = 362

5.2 USER VARIABLES Section

@->A) - &
&

£ USER VARIABLES
. ..pi= 4%atan[1]

~deg = pif180
- thetai = 60
-thetas = 0
“inpol = 0
0 4 &
> ) & &
1& ;
x
Enter simple variable definition here.
Hink: &ny arithretic expression, using previously defined variables, can be uzed
Wariable:
thetai
Walue:
|su
Comment:
Ok, I Cancel |
&
1 % &

5.3 REQUIRED VARIABLES Section
)-B@)Y- A ) (/- &

=-REQUIRED VARIABLES

-~ minsamples = 10

differential = [2*deg]"2

ncidentangle = thetai*deg

ncidentpol = [1.cos[2*inpol*deg).sin[2*inpol*deg).0)
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DIFFERENTIAL C 1 ' +
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& #Hi# &
"D "D
MINSAMPLES C
DIFFERENTIAL &
#
INCIDENTANGLE C ' +
INCIDENTPOL C 4 4
& &;
(1,0,0,0) 2
(1/_1/0/0) 0 2 =0 +
(1 l4 1 l4 0 l4 0) 0 2 -_0
(1,0,1,0) ?>D 2
(1,0,0,1) 0 2
ROTATION C ' +
2

5.4 MODEL PARAMETERS Section

ro/=) 1- ) &
I_’i_l--h_‘IODEL PARAMETERS
~-substrate = (4.05,0.05)
type =0
~-lambda = 0.532
=-psd = ABC_PSD_Function
~psd.A=0.01
~-psd.B = 362
.psd.C= 2.5
0 * 1

4 psd & 1 :
x

Wirkual clazs for Power Spectral Density functions

Carnment:

[0]:% I Cancel |




ﬂ
Paramneter: substrate
Dezcrphion: Substrate
Type: diglectric_function
Drefault:; [4.05,0.05)
Wariable:
Isubstrate
Walue:
|[4.05,U.I35]
[ Transter directly az a sting to model
Comment:
aF. I Cancel
1 4 9 : 4
1
1
5 4 -1
' & 1
1 4 '
1
5.5 VARIED PARAMETERS Section
A)- =) 1- ) &
& ;)
* ) & &
& / & &

4 1& &

New ¥aried Parameter E2

Chooge loop type:

" FOR Loop [vary parameter over range) =
" LIST Loap [take parameters fram filz] Eancel |
5.5.1 FOR loop
* )
1& ;
x|
Wariahle:
Start walue: Cancel |
End Walue:
Step Walue:
Cormrment:




@->A)> (-

1
* /
& &
* / & & * Y/ =
* 1 :
B VARIED PARAMETERS
.. FOR thetas FROM -89 TO 89 By 1
5.5.2 LIST loop
/ &
4 / 1& ;
CITTESS— x
Filenarne with parameater values:
I Browsze |
Comment:
(1]:4 I Cancel |
1 & 0
4 * 1
thetai thetas
25 -10
25 0
25 10
30 20
30 30
30 40
@-)A) (/- )-B@)-
T /=) 1- D) 1 1
& / & & A)-
* 1 :
E| YARIED PARAMETERS
i L.LIST filename.txt
5.6 INTEGRALS Section
-y 7 &
-v .)./-=1/8 *x_) / -
5 & -y 7
1&
hewiteoral R

Chooze integration pe:

" CIRCLE Integral [calculates reflectance into cone)
Cancel |

™ HEMI Integral [calculates reflactance over hemisphere)

¢ POLYGOM Inteqral [caleulates reflectance into arbitrary solid cone)

" DIFFERENTIAL [evaluates scatter per solid angle]
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= INTEGRALS

{ -integl = DIFFERENTIAL [double click to view]
inteq2 = CIRCLE [double click to view]

integ3 = HEMI [double click to view]

-integ4 = POLY'GON [double click to view]

- &

5.6.1 HEMI Integral
i |
& 2 1
N | & &;

Hemispherical Integration ﬂ
Integral M ame:
|| | Ok, I Cancel |
Comment:

5.6.2 CIRCLE Integral

» )./~
2 2

4 1 &
&;

” ) ” /_
x4
Integral Mame:

Certer Polar Angle [rad]: Cancel

Center Azimuth Angle [rad]:

Half &ngle of Cone [rad]:

Polarization S enzitivity at Center of Aperture:

| =

Comment;

9?7>7 6?

5.6.3 POLYGON Integral
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Polygon Integral |

Integral Mame:
fi

Cancel |
— Direction for which polarization iz defined:
Theta [rad]: Fhi [rad]:
Palarization Senzitivity
— Polygon Yertices
Theta [rad]: Phi [rad]:
Charge | Add | Femowe | Maowve Up | F orve Dot
Theta [rad] | Phi[rad]
Cornmert:
& 2
& 2
H# H# 2 R H A
& & 1

5.6.4 DIFFERENTIAL Integral
Fok_ ) _ /
3 >y / &
x
Integral Marne:

Palar Angle [rad): Caticel

Azimuth Angle [rad]:

Polarization S ensitivity

| =

Comrment:

5.7 OUTPUTS Section
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& 1& ;
output x|
Label
|
Walue:
Comment:
|
(u]8 I Cancel |
& & 4
5
' +& &
& @ =@ &
& | & & & 1
& & ;
= OUTPUTS
sum = integl +integ2
... difference = integl+integ2
1 & & sum difference
5.8 FILES Section
* /- & & & & 3
1 ;
x
Enter output files here
Warnable:
Iresults{
Walue:
Iresults.dat
Comment:
(] I Cancel
& ; results listing samples
header results listing
samples
& o=
header 1
' + results
4 & 1 & 1 .dat
4 & 1
& 1 .1st samples &
& & * /- ;



= FILES

~results = results.dat
sting = listing.dat
-header ="

6. Running the Simulation

Run Simulation

4 &

7. Viewing the Results
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1& & A& A &) Yol

[brdtmist:s BEE
thetas  brdf
8! 2.31795e-009
88 4.59803e-009
87 6.84284e-009
86 9.05494e-009
85 1.12368e-008
84 1.3391e-008
83 1551990008
82 1.7626e-008
81 1.971150-008
80 2.1779e-008
79 2383000008
78 2.58691e-008
77 2.78964e-008
(76 2.9915e-008
(75 3.19272e-008
74 3.39353e-008
73 3.59417e-008
72 3794880008
[ 3.9959¢-008
70 2197450008
69 4.3998e-008
68 4560319c-008
67 4.80786e-008 ~
L 2z
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8. Viewing the Sampled Points
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V¥ Show Intensity

[~ Show Intenzity as BROF
[ Invert Intensity Scale
[7 &lways Suto-Scale

[~ Fix Zemo Intenzity on Auta-Scals

[iata paint zize

I'IDD

Cancel |

x|

Show IntensityJ, 4 1& & & &
& 0 4 & & 4
Show Intensity as BRDFJ, 4 1& & ' &
4 + O *& 0 4 & &
Invert Intensity ScaleJd, 4 1& 4 & &
& 4 & & 4
Always Auto-ScaleJ , 4 1& '
4 + & 0
Fix Zero Intensity on Auto-ScaleJ, 4 1& & &
0 4 & & &
Data point sizeJ 2 &
#H# &
& K
9. Expressions
1 1 &
1 &
& & ;
x"y &
x*y x/y
x+y X-y
x>y x<y X=y 5
x&y x|y
= & &
1 ;
exp (x) -1 log(x)
loglO (x) C 0# sqgrt (x) 5
sin(x) sind (x) sin (x*pi/180)
cos (x) ) cosd (x) cos (x*pi/180)
tan (x) tand (x) tan (x*pi/180)
asin(x) 0 asind (x) asin(x) *180/pi
acos (x) 0, acosd (x) acos (x) *180/pi
atan (x) 0 atand (x) atan (x) *180/pi
sinh (x) R cosh (x) R )
tanh (x) R atan2(y,x) | = 1+
atan2d(y,x) | atan2(y,x)*pi/180
4 @filename (x) @Qfilename(x,1i)

& &
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10. Accuracy
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SOLIDANGLE MINSAMPLES &
SOLIDANGLE MINSAMPLES
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11. Examples and Other Notes
11.1 Specifying material properties
1 1
’ ! Ty = & & 1 &
& 1 0
& 1
1
&
= MODEL PARAMETERS
. - substrate = silicon.txt
9 D1 4 L & 9
1 Ad)- =) 1-2)
= VARIED PARAMETERS
.- FOR lambda FROM 0.2 TO 0.8 BY 0.02
& & &
&

11.2 Use of Local BRDF Models

) . & Local BRDF Model '
Bobbert Vlieger BRDF Model Rayleigh Defect BRDF Modelt
0 Yot O * Local BRDF Model
density , O *

& MODEL PARAMETERS
. - density = cos[incidentangle)

& area

= MODEL PARAMETERS
- density = cos(incidentangle)farea



11.3 Calculated Integrated Scatter by Isolated Particles

3 1 & & & 4 &

LI %#D
& &

1 O
5 54D 1

particle.mist

11.4 Calculating BRDF
] () * **_)_ /

E VARIED PARAMETERS

- FOR thetas FROM -89 TO 83 BY 1

x4
Irmbearal Marne:

{borc]

Palar Angle [rad]:
Ithetas"deg
Azimuth Angle [rad]:
Iphis“deg

Caticel

Polarization S ensitivity
|[1 fcos(thetas*deq),0,0,0] =]

Comrment:

1 brdf.mist O *

11.5 Calculating Stokes Vector BRDF
4 o * &

- USER VARIABLES
".sens = 1/cosd[thetas)
- REQUIRED YARIABLES
- MODEL PARAMETERS
-VARIED PARAMETERS
: -FOR thetas FROM -89 TO 89 BY 1
= INTEGRALS
--brdf_| = DIFFERENTIAL [double click to view] : Polarization sensitivity: [sens.0,0,0]
--brdf_Q = DIFFERENTIAL [double click to view] : Polarization sensitivity: [0,sens,0.0]
- brdf_U = DIFFERENTIAL [double click to view] : Polarization sensitivity: [0,0,sens.0]
--brdf_¥ = DIFFERENTIAL [double click to view] : Polarization sensitivity: (0,0.0,sens]
=- OUTPUTS
—brdf_|
- brdf_Q
- brdf U
- brdf ¥

1 stokes_brdf.mist 4
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11.6 Calculating Mueller Matrix BRDF

' 1 4 o~
1 4 ;

-- USER YARIABLES
inpol =1
sens = 1}/cosd(thetas)
+- REQUIRED YARIABLES
+- MODEL PARAMETERS
- VARIED PARAMETERS
FOR phis FROM 0 TO 180 BY &
FOR inpol FROM 1 TO 4 BY 1
- INTEGRALS
brdf_| = DIFFERENTIAL [double click to view] ; Polarization sensitivity: [sens,0,0,0]
brdf_Q = DIFFERENTIAL [double click to view]  Polarization sensitivity: [0.sens,0.0]
brdf_U = DIFFERENTIAL [double click to view]  Polarization sensitivity: [0.0,sens.0]
brdf_¥ = DIFFERENTIAL [double click to view] : Polarization sensitivity: [0,0,0,sens]
- OUTPUTS
brdf_|
brdf_Q
brdf_U
brdf_¥

1 mueller brdf.mist L 10 *

11.7 Calculating Integrated Cross Section for Particles on Surfaces

1 0 0
& 2 &
1 2 1 scanner.mist 1
( 0A
& narrowH '">D wide H F#D ##>L #6># L

11.8 Calculating Diffraction Efficiency for a Grating

A E ## , T-, . D , 3 D,3¢
RCW_Model Grating ( O *
4 1 0 04 O *
RCW_BRDF_Model & & '
& 0 alpha
1 1 1
grating.mist 5 ;

thetai = 70 : Incident Angle in degrees

inpol =45 0 fors, 90 forp

period = 0.2 : Period of the grating

wavelength = 0.b32 ; ‘Wavelength of the light in vacuum

sample_rotation = 0 ; Rotation angle of sample in degrees

n=0 :Diffraction order

k.x = sind[thetai]+n*wavelength{period*cosd[sample_rotation] ; Diffraction equation for x
k.y = n*wavelengthfperiod*sind[sample_rotation] ; Diffraction equation for y

thetas = asind[sqri(k.x"2+k.y"2]] : Polar angle of diffraction

phis = atan2d[k.y.k.x] : Azimuthal angle of diffraction

o=
& ;



- INTEGRALS
| = DIFFERENTIAL [double click to view] : Polarization sensitivity: (1,0,0.0]
Q = DIFFERENTIAL [double click to view] : Polarization sensitivity: [0,1.0,0]
U = DIFFERENTIAL [double click to view] : Polarization sensitivity: [0,0,1.0]
¥ = DIFFERENTIAL [double click to view] ; Polarization sensitivity: [0,0,0,1)
- OUTPUTS
Rl = I*pi*alpha®2
RQ = Q*pi*alpha“2
RU = U*pi*alpha“2
RY = V*pi*alpha™2

12. Legal Disclaimer
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13. Registering MIST
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14. Version History
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