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values. However, the mean of all the values of
C, is (5.70a0.06) X10 ".

This value of C3 can be used in Eq. (3) to
compute an absolute value of the Kerr constant
for any experimental conditions desired. The
value of B computed for a wave-length of 5890A,
a temperature of 17.5'C and a pressure of one
atmosphere is 0.249&0.003X10 ".The experi-
rnental value obtained by Szivessy' is 0.24
)& 10 '0, while Bruce's7 preliminary measure-
ments yielded 0.28 X 10 ". The value of 8
computed from a relation between the Kerr
constant and the light scattering coefficient 612

~'See Brigleb and Wolf, Forts. der Ch. , Phys. u. Phys.
Ch. 21, 155 (1931).

is 0.29&10 ' with Parthasarathy's" value of A.
In view of the difference in the value of this
quantity as obtained by different observers, the
agreement between experimental and theoretical
values of 8 may be said to be fair.
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Intensities of Satellites of LP,
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By use of the Siegbahn x-ray spectrograph, the in-
tensities, relative to the parent line, of the satellites of the
x-ray line LP2, have been studied in the atomic number
range 40(Z(53, inclusive. The "integrated intensity"
(total area of satellite structure, comprising four lines) is
about 4 percent of that of LP2 for Cb(41); rises to a

maximum of 52 percent for Ag(47); and then drops
rapidly to a value too small to be measured (less than 1
percent} for Te(52). These results are in disagreement with
the theory of Druyvesteyn (Diss. , Groningen, 1928),
which predicts a continuous decrease in satellite intensity
with increasing Z.

A LTHOUGH numerous experimenters have
reported the presence of "satellites" —those

fainter lines on the short wave-length side of the
diagram lines in the x-ray spectrum —there has
been little study of them other than determina-
tions of wave-length. Data on wave-lengths are
to be found in Siegbahn's Spektroskopfe der
Rontgenstrahten. R. D. Richtmyer' in studying
the satellites of the LP2 line observed that they
are not found above atomic number 53. He noted
qualitatively that there was a rapid variation in
their intensity with a change in atomic number.
Later Richtmyer and Kaufman' found that the
satellites of this line appear again at about atomic
number 73. Coster' reported the reappearance of

' R. D. Richtmyer, Phys. Rev. 38, 1802 (1931).' Richtmyer and Kaufman, Phys. Rev. 44, 605 (1933).' Coster, Phil. Mag. 43, 1070 (1.922).

one of the satellites of LP2 at atomic number 68.
Richtmyer and Taylor4 investigated the satel-

lites of the Ia lines for copper by the ionization
chamber method and estimated their intensity
relative to that of the parent line. They took as a
measure of intensity the ratio of the maximum
ordinates of the energy distribution curves of the
satellites and parent line, respectively; it is now
known that the ratio of areas is preferable. Their
work, however, was important as a first attempt
at getting such intensities and they suggested
that a further similar study might furnish a clue
as to the origin of these non-diagram lines.
DuMond and Hoyt' also studied the same
satellites and their results con6.rmed those of
Richtmyer and Taylor.

4 Richtmyer and Taylor, Phys. Rev. 36, 1044 (1930).' DuMond and Hoyt, Phys. Rev. 36, 1702 (1930).
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sn(ro)

begins at about 5 percent for atomic number 40,
rises gradually to a maximum in the vicinity of
atomic number 47, then drops rapidly toward
zero for atomic number 53.

Druyvesteyn's formula for the relative proba-
bility Xz~' of double (IM) to single (I) ioniza-
tlons ls:

Xr.~'= A n~(Z ~~)'/(Z y~)', —

V L 7~ (3rd Orde

Vaveleng fh

where Z is the atomic number; y~ is the total
screening constant; n~ is the inner screening
constant; n~ is the number of electrons in the M
shell; A is a constant which depends upon the
relative energies of the 1. and 3XI ionized states
and the initial energy of the cathode-ray electron
as it strikes the target. To obtain the relative
intensity R of satellites to parent line for a given
element, the above ionization ratio should be
corrected for the ratio I' of probabilities of transi-
tions between singly and doubly ionized states
respectively. R is given by

R =PA n~(Z nor)'/(Z —y3—r) '.
Fio. 3. Density plot for Sn(50).

records changed to intensity curves in the usual
manner. Areas due to satellite structure and to
the parent line were determined by planimeter.
The ratio of these two areas gave the relative
intensities sought. Since there is some doubt as
to the form of the parent line on the short wave-
length side, the area assvmed for the satellites
is at best only approximate. Therefore these
results must be considered as only roughly
quantitative. A more accurate method is needed
for separating the satellite structure from that of
the parent line.

Fig. 1 shows the microphotometer record for
the plate for Ag (47) and Fig. 2 shows the inten-

sity plot made from it. Note here the doubt as to
the form of IP2 and the guess made as to the
boundary of the satellite area as shown by the
dotted. lines. For this element, we find the ratio
of intensities of satellites and parent to be 52
percent, the maximum found in this atomic
number range. To illustrate the rapid variation
in relative intensity with atomic number, the
density plot for Sn (50) is shown in Fig. 3. The
results are shown in Table I and graphically by
the full line in Fig. 4 where relative intensities
are plotted against atomic number. The curve

TABLE I. Values of ratio of int'ensities of satellite to parent line.

Atomic
number

40
41
42

45
46
47
48
49
50
51
52
53

observed

74%
4.3

11.2
26.8
32.8
46.9
52.2
13.2
8.9
3.5
2.8

0.0

Relative Intensities
computed for

a~ =20

0%
108.5
94.0
73.0
64.5
57.8
52.2
46.1
42.2
38.5
35.1
32.5
29.9

151.0%
126.0
107.0
78.0
67.7
59.1
52.2
45.2
40.6
36.6
32.9
29.6
27.1

' Pauling and Goudsmit, Structure of L~ne SPectra, p. 187.

Assuming that P does not vary rapidly from one
element to another and that therefore to a first
approximation it may be assumed constant, the
value of I'A was determined by using the ob-
served value of R for Ag(47). The values of R
for the other elements were then determined for
the two cases where n~= 1.0 and 0.~= 20. Values
of y~ were taken from a curve in Pauling and
Goudsmit. ' The computed values of relative
intensities are shown by the dotted lines in Fig.
4. It is readily seen that for no values of n~ do
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FIG. 4. Variation in intensities of satellites of I.P~ with atomic number (solid line). The dotted
lines show relative intensities computed by Eq. (2}.The arbitrary determination of the con-
stant I'A by use of the data for Ag(47) yields values of relative intensities many times greater
than those predicted by Druyvesteyn's formula.

the theoretical curves even roughly coincide
with the form of the observed curve. Obviously
Eq. (2) does not even approximately agree with
experimental facts.

In further disagreement with Eq. (2) is the
work of Richtmyer and Barnes' who find the
intensity of satellites of ip~ for Au(79) to be
6.0 percent relative to that of IP~. Eq. (2) pre-
dicts only a gradual decrease in relative intensity
with increasing atomic number. It does not pro-
vide for the reappearance of the satellites and
their increasing intensity in the high atomic
number range. Similar facts have been observed
for- the satellites of Ln. Hirsh and Richtmyer"

Richtmyer and Barnes, Phys. Rev. 40, 352 (1934).
- ~~ Hirsh and Richtmyer, Phys. Rev. 44, 955 (1933).

found a curve of intensities for Ln similar to that
in Fig. 4, with a maximum of 70 percent for
Z=45. Richtmyer and Barnes'0 report the re1a-
tive intensities of satellites of In for Au(79) to be.
5.0 percent. In each case the disappearance of the.
satellites is coincident with the completion of ag
electron shell.

Seemingly, the addition of outer electrons
profoundly influences the production of satellites. .

At the present time however, there is no theory
of satellite origin that can account for all the ob-
served facts.
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