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cssium vapor is 32 X 10-6 ainp3./'~rn.~from 
which the rapor pressure is calculqated, by the 
equation given above, to be 0,00166 bay. 

The conditions near the critical temperature, 
where both the ct and ,# surface phases may be 
present together, are probably analogous [to 
thov Tc,mmcd in van der llTaals' theory of 
the transition between hyuicl and gas. I n  the 
p phase near the critical temperature there is 
probably an atmosphere, extending out to a dis- 
tance of several Angstrom units from the sur- 
face of the fila3ment, containing electrons m d  
a slight excess of positive ions. If  the tem-
perature is lowered the attractive forces oause 
a condensation to the ct phase whiclx has a much 
higher concentration of positive ions. At still 
lower temperati~i-es, the ions probably settle 
down into a definite moi~etornic adsorbed film. 
Under proper conditioili t~he velocity of propa- 
gation of the boundary between the trwo phases 
has been observed experimentally. 

If  a thoriated tungs~ten filament is - used in 
experiments mith casimn vapo' it is found 
that both the electron emisstion and the ion 
generation disrtppear if the filament is first 
given a heat treatment by which an 'adsorbed 
film of thorium is brought to Dhe surface. This 
result is in full accord with the theory out-
lined @hove, for the eleotiwn affinity of a fully 
active thoriated filament is only 2.94 srolts. 
Since this is less than the electron affinity of 
Ihe c ~ s i u m  ion we should not expect the casium 
atonis to lose their electrons when they strike 
the surface. A quantitative study is lbeing 
made of the phenomena occurring when vari- 
ous proport,ions of the surface a1.e covered by 
thorium. 

Similar effects to those described in this 
paper have alqo been observed with other 
allkali metal vapors, nabably rubidium vapor. 
The ionizing potentials of these vapors are 
higher and the vapor pressures lower, so that 
the effects tend to be less marked. The results, 
hwwever, conlimn the theories which so well ex- 
plain the behavior of cssium. 
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THE OXlDATION OF SELENIUM BY A NEW 

GROUP OF AUTOTROPH!C MICRO-


ORGANISMS 

THE d~scovery of the nitrifying and sulfur-

oxidizing b a c k i a  by TVinogradsky added much 
to 021r kno~vledge on energy transformation in 
the metabolism of ohe living celll. H e x  \{,ere 
organisms that were able to obtain from the 
oxidation of purely inorganic substances all 
the energy necessary for thair activities and 
for the assimilation of the cartbon from the 
carbon dioxide of the atmosphere or from car- 
bonates. The hydrogen, methlane and iron ibac- 
teria were soon added to these groups of auto- 
trophic microorganisms. However, some of 
~hese organisms seem to be able to exist also 
in the presence of organic matter, fyom u-hieh 
they can derive their energy, as pointed out by 
Niklewsky for the methane bactesiq Molish 
for the iron baeterita and purple sulfur bat-
ten&) Beijerinck and Trautiweln for the denitri- 
fying colorleas, sulfur oxidizing organisms. 

Among the strictly (obligate) autotrophic 
bacteria, which derive their energy only from 
the oxidation of the inorganic materials, are 
the nitrite and nitrate bacteria, as pointed out 
by Meyeihof, and the sulfur oxidinng organ- 
ism il'hiobacillz~stlbiooxidans described recently 
iby the writers, derives its energy from 
the oxidation of elementary sulfur, thiosulf~ates 
ancl sulficlss. 

Another group of organisms can now be 
adcled to the dist of the autotrophic forms, 
namely, bacteria which are able to derive 'chair 
enel-gy from the oddation of selenium. A 
small quantity of selenium mixed with fresh 
soil was slowly oxiclized ~ i t h  an increase in soil 
acidity. When some of this soil was added to 
a culture medium, consisting of inorganic ma- 
terids, with elementary selenium as the only 
source of energy, the medium became cloudy 
within a few days. There appeared in it a 
minute, roc1 shaped bacterium capable of oxi- 
dizing selenium to selenic a ~ i d .  A detitiled 
description of the organism as ~vell as of the 
methods used in its isolation will be published 
later. 
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