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Abstract

This paper deals with a special class of functions called generalized voigt
function V, ,(x,y). It plays an important role in the several diverse fields of
physics such as plasma spectroscopy, astrophysics, nuclear magnetic
resonance and the theory of neutron reactions etc.

Some new properties of generalized voigt-function are introduced here to
facilitate the computation of V, ,(x,y) when parameters or arguments take

different values.
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Introduction

The Voigt function K(x,y) and L(x,y) occur frequently in a wide variety of problems
of physics such as astrophysical spectroscopy, transfer of radiation on heated
atmosphere and also in the theory of neutron reactions [1]. Further more, the function

K(xy) + 1 L(xy)
is, to anumerical factor, identical to the so-called ‘ plasma dispersion function’, which
is tabulated by Fried and Conte [6] and several representations of the Voigt functions
have been given by a number of workers, for examples, Exton [4], Reiche [9], Fettis
[5], Shrivastava and Miller [11],and Srivastava et. al. [12] etc. First of al, we recall
here the following integral representations, due to Reiche [9]:
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1o

K(xy) = ()2 I exp(-yt—t?)cos(xt)dt (1.1)

and
_1 oo

L(xy) = (7)?2 Iexp )sm(xt)dt (—o< X<oo, y>0), (1.2

S0 that

1 oo

(7)? [exp(~(yFix)t—4t*)dt

exp[(y Fix)*{1-erf (yFix)} (1.3

K(xy) £ iL(xy)

Where erf (w) denotes the error function [10,p.28] .

Srivastava and Miller [11,(8),p. 113] introduced and studied systematically a
unification (and generalization) of the Voigt function K(x,y) and L(x,y) in the form

V,. (% Y) = ()} [t eployt -3t 3, () (L4)

so that
Viz 12(X%Y) = K(X1 Y) and Vy,.,(Xy) = L(XY), (1.9)
where the Bessel function J, (x) of order v is defined by

( 1) (2)v+2m N

3. (0= z “mIT(v+m+1) ' < (1.6)
Also [13]

2n3,(%) = X[3,4(9 + I (¥)] (L.7)

3. (=x) = (-1)"J, () (1.8)

\/%J%(x) = Snx (1.9)

NER) J(9 = m — Cosx (1.10)
Result |

2v V/x,v (X1 y) =X /1+1V+1(X y) +V, HALy- 1(X’ y)] (21)
Pr oof

Replacing x by xt and nby v in (1.7), we get
2vd, (X)=xt[J, ,(xt)+ J ., (xt)]
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On multiplying both side by t* exp(- yt —1t*) and integrating between 0 toe with
respect to t, we get

2v [t exp(= yt=3t7)3, (xt) dt =[xt exp(= yt—4t) [3,, () + J,., () ekt
Now by virtue of definition of generalized Voigt function (1.4), result (2.1) follows
immediately.

Result
V., (X%y) =DV, , (%) (2.2)

Pr oof
Changing the sign of x in (1.4) i.e. in the definition

V,., (% Y) = (2)} [t exployt—3%) 3, (x)ct
with the help of (1.8), we goet

Vo (06 =1 21 @3 (3, e

Now by virtue of definition of generalized Voigt function V, , (x,y) , required result
(2.2) obtained easily.

Result

Vo (% Y) = (D™ V,, (-xY) (2.3)
Pr oof
On simply dividing result (2.2) by (-1)"i, result (2.3) obtained easily

Result
Vo 00y) = x|V, + K)| (2.4)

Pr oof
After replacing x by xt, multiplying both the side of (1.10) by €™
with respect to t between 0 to «~, we get

o (Lyt_1t2 © _yo12y SNt o (_\t_142
(--3") [mx _ [ o) _ (-yt-3%)
jo e NE J%(xt)dt = jo e " at _[0 e Cosxt dt
Onusing (1.1),
@7 J.:t%.e(‘y‘_%tz) J; (xt) dt= Ime(_“_%tz) _S)r:txt dt — vz K(x,y)

0

and integrating

Now using (1.9), we get
() [T 3, () dt= A [T 9, () dt - K(x,y)
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By virtue of definition of generalized Voigt function (1.4), result (2.4) follows
immediately.

Result
V_%’_%(x, y) = X[L(X, y) + V%ﬁ%(x, y)} (2.5)

Pr oof
Result (2.4) can also be obtained directly by putting == and v =4 in recurrence

relation (2.1). So by putting #== and v =3+ in (2.1), we come to the last value of

generalized voigt function {see (1.5)} when both the parameters u,v have vaue %2
with + sign.
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