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powder, one would not expect to observe a line, for the fluorescent radiation
would be reflected more or less uniformly irj all directions.
' Following paper in this issue, p. 143.
2

Armstrong, Duane and Havighurst, Proc. Nat. Acad. Sci., 11, 218 (1925).

NOTE ON THE "SELECTIVE REFLECTION" OF X-RAYS BY
CRYSTALS OF POTASSIUM BROMIDE
By S. K. ALLISON
GZOPHYSICAL LABORATORY, CARNSGII INSTITUTION OF WASHINGTON

Communicated February 8, 1926

Walter' has studied the reflection of X-rays by crystals of KBr by
photographic methods, in an attempt to detect selective reflection of radiation having the wave-lengths of the K series of bromine. No such effect
could be detected by a study of the photographs which he obtained.
Later, in a paper by Allison and Duane,2 a curve showing the results of an
investigation by the ionization chamber method of the reflection of Xrays by KBr was published. This curve showed a very slight effect at
the position of BrKa in the first order, and more positive indications of
a selective reflection in higher order where the total intensity was quite
low.
Armstrong, Duane and Havighurst,3 continuing the investigation of,
the reflection of.X-rays by alkali halide crystals, found that if the crystals
were carefully selected for perfection, by observing the sharpness of the
photographic registration of a reflected X-ray beam, no effects were obtained which could be ascribed to "selective reflection." Allison4 had
also found that no such effect existed in the reflection of X-rays by barite.
Recently Weber5 and Kulenkampff6 have carefully investigated the
reflection of X-rays by KBr, using photographic methods. The spectra
of Weber were obtained by the wedge-crystal method, while Kulenkampff
tried both this method and the method of the rotating crystal in his attempt to detect the selective reflection. Both investigators conclude that
no such effect can be detected in the spectra obtained from well-formed
crystals, as was found by Armstrong, Duane and Havighurst.
Both Weber and Kulenkampff remark that it is difficult to understand
how the Br lines in the higher order spectrum published by Allison and
Duane can be explained as due to crystal imperfections. They are quite
correct in this criticism. It is the purpose of this note to make plain that
certain portions of the curve referred to2 are now regarded by the writer
as unreliable. In particular, no confidence can be placed in the portion
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of the curve which indicates that in the third order there is a reflection of
the BrK-y and K, lines of intensity comparable with that exhibited by the
Mo Ka-doublet reflected in the usual manner in the fourth order. Later
trials showed that although a slight excess of radiation probably existed
at the position where reflection of the BrKa line in the second order would
be expected, the curve under discussion gives an incorrect representation
of its intensity relative to the adjacent molybdenum lines. This present
opinion thus agrees with the experience of the investigators both in Jefferson Physical Laboratory and elsewhere, who have found no evidence of
the reflection of characteristic radiation from KBr of any such magnitude.
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SYSTEMATIC RELATIONS BETWEEN ELECTRONIC STRUCTURE AND BAND-SPECTRUM STRUCTURE IN DIATOMIC
MOLECULES. I
By ROBERT S. MULLIKYN
JEFFERSON PHYSICAL LABORATORY, HARVARD UNIVBRSITY

Communicated February 11, 1926

In the theory of electronic band spectra, as developed especially by
Lenz, Heurlinger and Kratzer, the structure of bands is determined by
changes in the state of rotation or precession of the molecule. These are
limited, according to the correspondence principle, to changes of the
resultant angular momentum j by ± I (P and R branches) or 0 (Q branches).
The change Aj = 0 is permitted, however, only when the motion of the
emitting electron in one or both states has a Fourier component parallel
to the vector j. Reference may be made to a paper' of Kratzer for a
more complete discussion.
Kratzerl and Kramers and Pauli2 have obtained the following formula
for the energy contribution due to molecular rotation or precession:
(1)
Em = Bm2 +
=B(j2_2)2 + ........
Here a is the component of the vector electronic angular momentum,
which will here be called ie, perpendicular to the nuclear angular momentum
vector m, while e is the component of je parallel to m; a and e need not have
rational values, since they are not in general individually quantized.2

