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Total Efficiencies of Soft X-Ray Excitation
and Secondary Electron Emission from
Metal Faces.

A LArRGE amount of experimental work' has
been done on the emission of secondary
electrons from metal faces due to bombard-
ment by a stream of primary electrons,
accelerated by applied potentials less than
about 500 volts. However, investigators of
this phenomenon have always confined
themselves to the measurement of the ratio
of the secondary to the primary current as a
function of the applied potential and to the
observation of critical potentials at which
this ratio showed sudden changes. It has
recently been shown by me? that this ratio
for any potential in the case of a given
metal is structure sensitive.

Farnsworth® hag studied the velocity dis-
tribution of the secondary electrons by the
method of retarding potentials. Since the
translational energy of an electron is pro-
portional to the potential to which it is
subjected, we can show easily that if f, is
the fraction in the secondary beam having
a velocity Vj, the efficiency of the secondary
emission is £ V3/V where V is primary
potential. Such efficiencies calculated from
Farnsworth’s curves for Cu, Fe, Ni and Ag,
show generally an initial rise till about 10
volts and then a gradual decrease. This
decrease at relatively higher potentials is
strikingly similar to the decrease observed
in the efficiency of soft X-ray excitation by
Richardson and Robertson®*. Similar experi-
ments by me on polyerystalline and 100 faces
of Ni show that the efficiencies are equal in
both cases though the ratios of the secondary
to the primary current are different at any
potential.

This similarity in the secondary electron
emission and soft X-ray excitation gains
significance from the experimental investi-
gations of Rudberg”, who finds a large
number of slow electrons (having less than
10 volts energy) in both the cases. This fact
helps us to account for the observed satura-
tion tendencies in the soft X-ray total
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intensity curves obtained by Richardson and
Robertson® and Nakaya®. It is obvious
that the absorption of the low velocity
photoelectrons becontes rapidly more impor-
tant as the depth of penetration of the soft
X-rays is increased by increasing its hard-
ness.® Assuming with Richardson and
Chalklin® that the number of photoelec-
trons =, produced in the medium of the
photoelectric plate by the soft X:radiation
at an applied potential V, is proportional to
this potential and that the depth of penetra-
tion is proportional to the average cnergy
of the soft X-ray quantum, we obtain for
n the number of photoelectrons leaving the
target the expression
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Nakaya’'s results agree very satisfactorily
with this expression.

Full details of this letter will appear in
two papers, one in the Proceedings of the
Royal Sociely and the other in the Journal
of the Annamalai Universily.
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Annamalai University,
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Engystomatid Tadpoles.

Tar usual diagnosis for distinguishing the
tadpoles of the families Ranid®, Bufi-
nide and Engystomatide' '' is that those
of the two former possess rows of larval
teeth and horny jaws and those of the
latter possess none. In fact the pro-
visional dental characteristics and the shape,
size and colour of the jaws of the tadpoles
have been used for identifying the adult
anura.'” In examining recently sections
of the larva of Caropus systoma 1 noticed
that teeth do occur, though there is a total
absence of the teeth in the tadpoles of
Microhyla and Kalow/a. I understand that
the teeth which are used for taxonomic
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