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Programmable Dispersion Function



Abstract

The accurate definition of the optical para-
meters of materials, such as the refractive
Index, is a necessity for the modeling of any
optical system. One handy option to specify
the wavelength-dependent index of refraction
are so-called dispersion formulas, which
typically provide the data over a large spectral
range just by defining a manageable number
of coefficients. VirtualLab Fusion is shipped
with a wide selection of commonly used
dispersion formulars (e.g. Sellmeier, Cauchy),
but also allows for an easy programming of
additional types. In this document, the
programming of a dispersion formula is shown
at the example of the glass GOST BK9 by
applying the Reznik definition.
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Example: Reznik Dispersion Formula n(A)

Definition of Reznik formula:

n(\) = ¢y + ¢4V + cgV? + cgv3® + ciov* + cap + csp? + coud + cout + e p®

with:
v = }\Z_Aav and U_L — Lay
AX AL
and:
1 1 1 Lmax + Lmin Lmin - Lmax
L=——,Lyi,n.=——"—",L = L., = AL =
A2 — & min }\?nin — ¢, max }\%nax — ¢ av 2 2
and:
}\av _ 7\max + 7\min ’ AN = 7\max — )\min




Example: Reznik Dispersion Formula n(A)
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52 public double GetData(double Wavelength, double Temperature, double GasPressure) {
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54 #region Main method
EE
56 /frescaling wavelength to um
57 double wavelength = Wavelength * 1e6;
58 double maximumiavelength = MaximumlWavelength * lef;
59 double minimumWavelength = Minimumliavelength * 1eg;
6a
61 //defining helping variables
62 double L = 1 / (Math.Pow(wavelength, 2) - C1);
63 double Lmin = 1 / (Math.Pow{minimumWavelength, 2) - C1);
64 double Lmax = 1 / (Math.Pow(maximumWavelength, 2) - C1);
65 double L_av = (Lmax + Lmin) / 2;
66 double Deltal = (Lmin - Lmax) / 2;
67
68 double Lambda_av = (Math.Pow(maximumiavelength, 2) + Math.Pow(minimumiWavelength, 2)) / 2;
69 double Deltalambda = (Math.Pow(maximumiavelength, 2) - Math.Pow(minimumWavelength, 2)) / 2; —
76
71 double mu = (L - L_av) / Deltal;
72 double nu = (Math.Pow(wavelength, 2) - Lambda_av) / Deltalambda;
73
74 f/calculation of refractive index
75 double refractiveIndex = C2 + C4 * nu + C6 * Math.Pow(nu, 2) + C8 * Math.Pow(nu, 3) + C18@ * Math.Pow(nu, 4)
76 + C3 * mu + C5 * Math.Pow(mu, 2) + C7 * Math.Pow(mu, 3) + C9 * Math.Pow(mu, 4) + C11 * Math.Pow(mu, 5);
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In the Source Code Editor local and global variables can be defined (e.g.
for the coefficients) and it enables the definition of the desired dispersion

formula.
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Short Abstract

* This Use Case introduces the Programmable Medium and shows how to
customize your own dispersion Formula.
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