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Electromagnetic scattering by a homogeneous, isotropic sphere is commonly referred to
as Mie theory, although Gustav Mie (1868–1957) was not the first to formulate this
electromagnetic scattering problem. Before him Alfred Clebsch (1833–72), solving the
elastic point source scattering problem of a perfectly rigid sphere using potential func-
tions [1], and Ludvig Lorenz (1829–91) [3, 2] contributed to this problem [4]. In 1909
Peter Debye (1884 – 1966) considered the related problem of radiation pressure on a
spherical particle [5] utilizing two scalar potential functions. Therefore plane wave scat-
tering by a homogeneous isotropic sphere is also referred to as Lorenz-Mie theory [6], or
even Lorenz-Mie-Debye theory [7]. The incorrect name Lorentz-Mie theory seems also
to be quit common (e.g. in Burlak [8]). Kerker provides an extensive postscript on the
history of scattering by a sphere [9].

German physicist Gustav Mie published his classical paper on the simulation of the
colour effects connected with colloidal gold particles using the classical Maxwell equa-
tions in 1908 [10] when he was professor of physics in Greifswald. This paper gave an
outline of how to compute light scattering by small spherical particles and it became
the classic contribution to this subject. To cite Eugene Garfield from his 1985 investi-
gation on articles most cited in the SCI from 1961 to 1982 [11]: ”The oldest paper was
published in Annalen der Physik in 1908 by Gustav Mie. It is one of three articles in
Table 1 written in German. This paper discusses the electric and magnetic vibrations
and optical properties of particles in colloidal solutions. Interestingly, it continues to
be heavily cited even today - 45 times in 1983 alone, 75 years later. It is interesting to
speculate why it has not become the common wisdom of physics, which often leads to
obliteration of citations to classic work.”

Cardona and Marx [12] comment, that this paper was almost ignored until about 1945
but its importance rose with increasing interest in colloids starting from the 1950s such
that hundred years after publication the paper is still much cited [14] with currently
160 citations a year (Fig. 1.1). The paper is called Dornröschen (Sleeping Beauty) by
the researchers at Information Retrieval Services of Max Planck Society [13] because of
its low recognition considering the number of citations during the first years after its
publication. But in the 1930s contemporary scientists acknowledged the importance of
his contribution. In a special issue devoted to Mie’s 70s birthday Ilse Fränz-Gotthold
and Max von Laue [15] dedicate their paper to ”Gustav Mie whom physics owes the
mathematical treatment of diffraction by a sphere”.

The current citations of Mie’s paper show that the applications of Mie theory cover
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Figure 1.1: Number of citations of Mie’s paper according to Bowman and Marx [13].

a wide range of subjects like climate research, optical particle characterization or inter-
stellar dust in astrophysics.

Understandably prior to the development of electronic computers in the middle of
last century not many papers were published on computing scattering problems using
Mie’s theory since the computational labour involved in evaluating functions such as
Ricatti-Bessel functions was quite extreme.

Even with the rapid evolution of the computer it took some time before stable al-
gorithms were developed. Gradually reliable and stable scattering programs were pub-
lished. Early well known algorithms were published by Giese [16] and Dave [17]. The
IBM report by Dave from 1968 was still send out on request in the 1990s. Nowadays a
number of efficient algorithms and programs are available. A major step was the pro-
gram MIEV0 written by Wiscombe [18, 19], which is based on Lentz’s continued-fraction
method for the calculation of spherical Bessel functions [20]. It has been demonstrated
that Mie’s theory can be successfully applied up to size parameters of 500 [21, 22, 23] and
this year Mie’s theory has even been programmed on a Java enabled Mobile Phone using
a Matlab clone [24]. As the scattering of a plane electromagnetic wave by a dielectric
sphere is considered a canonical problem, Mie’s theory is still used as a standard reference
to validate methods intended for more complex scattering problems [25, 26, 27].

Apparently one of the first English language versions of Mie’s theory was published by
Bateman [28]. Mie’s original paper was translated into the English language as late as
1976 by the Royal Aircraft Establishment in the UK [29] and two years later by Sandia
Laboratories in US [30]. Recently a Spanish translation of the original paper became



available [31] and Chinese and Hebrew translations are on the way [32].
In the published literature, when citing derivation of Mie’s theory first major references

of a full description of the theory were to Stratton [33], Born and Wolf [34] and van de
Hulst [35]. Later Bohren and Hufman [36] were cited commonly.

As in 2008 hundred years after its publication scientists from various diciplines all
over the world still deal with Mie’s theory applying or extending it, it its seems that this
year might be suitable date to celebrate this 100 years history by having a close look at
Present developments and interdisciplinary aspects of light scattering.
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beiten in der Physik. Phys. Unserer Zeit (2007) 1, 34-39.

[15] Ilse Fränz-Gotthold, Max von Laue: Beugung konvergierender Lichtwellen. Annalen
der Physik 425 (1938) 3, 249-258.

[16] R.-H. Giese: Die Berechnung der Lichtstreuung an kugelförmigen Teilchen mit
einem Digitalrechner. Elektron. Rechenanl. 3 (1961) 6, 240-245.

[17] J. V. Dave: Subroutines for Computing the Parameters of the Electromagnetic
Radiation Scattered by a Sphere, Rep. No. 320-3237, IBM Scientific Center, Palo
Alto, Calif. (1968).

[18] W. J. Wiscombe: Mie Scattering Calculations: Advances in Technique and Fast,
Vector-Speed Computer Codes, National Center for Atmospheric Research Techni-
cal Note NCAR/TN-140+STR (1979).

[19] W. J. Wiscombe: Improved Mie scattering algorithms, Appl. Opt. 19 (1980), 1505–
1509.

[20] W. J. Lentz: Generating Bessel functions in Mie scattering calculations using con-
tinued fractions, Appl. Opt. 15 (1976), 668–67.

[21] Guei-Gu Siu, Lu Cheng: Mie solution of light scattering from spheres of radii up
to 80λ with digit-array method. JOSA B, 19 (2002) 8, 1922-1929.

[22] H. Du: Mie-scattering calculation. Applied Optics 43 (2004) 9, 1951-1956.

[23] Jianqi Shen: Algorithm of Numerical Calculation on Lorentz Mie Theory. PIERS
Online 1 (2005) 6, 691-694.

[24] Thomas Wriedt: Mie theory 1908, on the mobile phone 2008. Journal of Quantita-
tive Spectroscopy & Radiative Transfer 109 (2008), 1543–1548.

[25] Thomas Grosges, Alexandre Vial, Dominique Barchiesi: Models of near-field spec-
troscopic studies: comparison between Finite-Element and Finite-Difference meth-
ods. Optics Express 13 (2005) 21, 8484.



[26] Ruo-Jian Zhu , Jia Wang, Guo-Fan Jin: Mie scattering calculation by FDTD em-
ploying a modified Debye model for Gold material. Optik 116 (2005), 419–422.

[27] Peng-Wang Zhai, Changhui Lia, George W. Kattawar and Ping Yang: FDTD far-
field scattering amplitudes: Comparison of surface and volume integration methods.
Journal of Quantitative Spectroscopy and Radiative Transfer 106 (2007) 1-3, 590-
594.

[28] Harry Bateman: The mathematical analysis of electrical and optical wave-
motion on the basis of Maxwell’s equations. Cambridge University Press,
1915. http://www.archive.org/download/mathematicalanal00baterich/ mathemat-
icalanal00baterich.pdf, accessed 15. Aug. 2008.

[29] Gustav Mie: Contributions to the optics of turbid media, particularly of colloidal
metal solutions. Royal Aircraft Establishment, Library Translation 1873, 1976,
RAE-Lit-Trans-1873. http://diogenes.iwt.uni-bremen.de/vt/laser/papers/RAE-
LT1873-1976-Mie-1908-translation.pdf, accessed 15. Aug. 2008.

[30] Gustav Mie: Contributions on the optics of turbid media, particularly colloidal
metal solutions — Translation. Sandia Laboratories, Albuquerque, New Mexico,
1978, SAND78-6018. National Translation Center, Chicago, ILL, Translation 79-
21946.

[31] Gustav Mie: Consideraciones sobre la óptica de
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