NOTIZEN

— im gleichen Diagramm — die Abklingdauern der
Gesamtfluoreszenz von festem Uranylnitrat fiir ver-
schiedene Wellenlingen der anregenden Strahlung sind
in Abb. 1 aufgetragen. Die Selektion des Anregungs-
strahls aus der Xenonlampe geschah dabei mit einem
Monochromator. In der Abb. 2 sind die relativen Fluo-
reszenzintensititen und die Abklingdauern als Funktion
der Emissionswellenlinge fiir 20 °C und — 180 °C wie-
dergegeben. Die Anregung erfolgte in diesem Falle mit
dem gefilterten Licht (Schott BG-12+GG-5) einer
Quecksilberdampflampe.

Das wesentliche Resultat ist, daB die Abklingdauer
des festen Uranylnitrats sowohl iiber den ganzen Emis-
sionsbereich konstant als auch von der Anregungs-
energie unabhingig ist. Der niedrigere Wert von 7 bei
Zimmertemperatur bei gleichzeitig verminderter Fluo-
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The Cini-Fubini approximants are equal to the diagonal
Pade approximants to the S-matrix. In this paper a simple
proof of this statement is given.

1. Introduction

Recently, the Padé approximant technique has been
successfully applied by several authors to the pertur-
bative development of the S matrix (see e. g. Ref. 176).

On the other hand, some years ago, CINI and FUBINI
(C. F.) starting from the Lippmann-Schwinger variatio-
nal principle ?, have derived a sequence of unitary
approximate expressions S™ for the S matrix8. It
turns out that the C.F. approximants S coincide
with the diagonal Padé approximants [n,n], i.e.:

S — [n, n] 1)

for all n =1, 2, ... . To the best of the author’s
knowledge, the only published prof of this statement
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reszenzintensitdt deutet auf strahlungslose Konkurrenz-
prozesse hin.

Aus der Unabhingigkeit der Struktur®2 und der
Abklingdauer der Fluoreszenzbande von der anregen-
den Wellenlinge ist zu schlieBen, dal die gesamte
Fluoreszenzemission einem einzigen Zentrum zuzuord-
nen ist.

Die Beobachtung verschiedener z-Werte in der Lite-
ratur 3 mochten wir damit erkliren, daBl bei den in
Arbeiten anderer Autoren meBtechnisch bedingten ho-
hen Anregungsintensitidten ein nichtexponentielles Ab-
klingen durch eine Loschung bei hohen Anregungskon-
zentrationen (Loschung ITI. Art) auftrat® 5. Die hier
benutzte Methode erlaubte demgegeniiber die Anwen-
dung geringer Anregungsintensititen.
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is given by BEssis and PUSTERLA in % The above
authors however have met with some difficulty in
proving that the relative phases between the two sets
of approximants are zero and hence, their proof is
rather involved conceptually. In this paper we give an
alternative, more straightforward proof.

2. Some relevant results

Consider the perturbative development of the S
matrix:

S(g) =1+g8;+8&2Ss+... . (2)

The n-th C.F. approximant to S(g) is calculated with
the aid of the (n+1) simultaneous equations:

i n
Sm = > gk Sp+ > ghti Sk“.Ivan) (3)
k=0 k=1
0Zi<n

where I'!" for k=1, 2,...,n, are n auxiliary quantities

Our Eq. (3) coincide essentially with Eq. (12) of 8
the only difference in our notation being that we write
the coupling constant g explicitly whereas C. F. absorb
it in to the elements Sy .
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Solving the linear system (3) one can determine the

(n+1) unknowns
NOF I'(ln) 5 @ sy F(nn).
On the other hand the n th diagonal Padé approximant
[n.n] to the series (2) is the ratio of two polynomials
in g of degree n:
1+ga® +...+g"a) @)
1+gb™ +... 48" b
The coefficients ™ and a{™ of these polynomials are
determined by the requirement that the power series
development of (4) coincide with (2) up to the 2 nth
term. It is then easy to see that
(n)
bW — —Dm 1.2 .., ) )

Do

where D{”and D{"are n x n determinants. D§" is given

by

[n’ n] =

| S S; oo Sn
Ss Ss « oo Sn+t
D(()"):i - 2
| SnSn+1 . - . S2n-1

and D can be obtained from D{" by substituting the
(n—m+1)th column by S,.1, Sp+2, ... S2». The
coefficients a®|(r=1,2,...,n) are given in terms of
5™ and Sy by the equations

r

m

ai") = Z b%) Sr—m . (6)
m=0
| Sy .Sn 1
T M AN 2
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Sn+1 Son - l_ +..4+Sn
gn gn 1
sm_l e
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where, in the last step we have multiplied the last
column of the numerator and the denominator by g".

Sh) — (A+gS+...+g" Sp) D" —.
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3. Proof of the equivalence

We are now ready to prove Eq. (1).
Solving the system (2) for S™) one finds

g S .« &S i
&S, . g"t18Sp,1 1428,
Sn) — 8" 1Sn+1.. .8 Sm 1+g5,+...+8"Sn
8 Sl .. g Sn 1
3252 . glz+15n+1 1
g t1Spi1. .. g2 Sy 1

where the numerator and the denominator are deter-
minants with (n+1) rows and columns.

If we now factorise out of the numerator a factor g
from the first column, a factor g from the second ... a
factor g" from the nth, we get an overall factor of
g (n*+1) which cancels with an equal factor obtained
in a similar way from the denominator. In the ratio
thus obtained we factorise out of the numerator a factor
g from the second row, a factor g2 from the third row

. and a factor g” from the (n+1)th row. We thus
obtain again a factor g¥*(**1) which again cancels with
an equal factor similarly obtained from the denomina-
tor. Finally, we are left with

|8 ..S» g»
S:  ..Sp+1 (1+gS,)gn1

Son (1+gS;+..+8" Spn)

Sy ..Sp  gn
[ Sy ..Sp+1 gn—1

Sn+1 S?.n 1

..—(1+gS,) g1 D,

If we now develop the numerator and the denominator
according to the elements of the last column we find:

—g" D"

DY —DP g—...— D g

Dividing by D{" using (5) and separating, in the numerator, the terms with equal powers of g, we find:

S —

1+ S+ g+, . .+ (SntSn-1 57 +.. . +5") g

1+0% g+ ...+ b gn

This quantity, by (6) and (4), is equal to [n, n]. Hence (1) follows.
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