
News of Science 


Storing Molecular Fragments 

The National Bureau of Standards has 
developed a technique for capturing and 
storing large numbers of highly reactive - .  

molecular fragments at temperatures 
near absolute zero. In  this method, un- 
stable atoms and free radicals, known to 
exist but momentarily in flames and hot 
gases, are produced in an electric dis-
charge, frozen into immobility, and 
trapped in solid form. Because these 
atoms are frozen in the excited state, they 
can be conveniently studied by optical 
spectroscopy. 

In  experiments to date, the bureau 
has ~roduced  solids containing atomic 
nitrogen and oxygen, and possibly atomic 
hydrogen and an unstable hydroxy ( O H )  
molecule. These solids have very unusual 
properties, emitting bright glows, blue 
"flames," and colored flashes of light. 
When warmed 20 or 30 degrees, they 
combine very actively, releasing large 
quantities of stored energy, principally 
as heat. Possible fields of application for 
this new method include studies in solid 
state physics and basic chemistry, in 
which the trapped atoms could be used 
as powerful probes into the solids con- 
taining them.-~rom a study of their prop- 
erties, information could be obtained 
about the arrangement of the atoms and 
molecules in the solid and about thc 
forces acting on them. The mechanism 
of atomic diffusion and of reactions be- 
tween atoms and molecules also could be 
studied. 

The technique has the advantage that 
the free radicals are stored in highly 
excited states as a result of the electric 
discharge, making it possible to study 
and analyze them by spectroscopic tech- 
niques. Also, because the radicals are col- 
lected at  much lower temperatures than 
in previous methods, they can be stored 
longer in the uncombined form. 

In  this method, gases containing mole- 
cules of nitrogen, hydrogen, oxygen, or 
water are first passed through a high-
frequency electric discharge, then frozen 
very suddenly at 1.2'K, just a few d(1- 
grees above absolute zero. 

The discharge is maintained in a wave- 
guide resonator by a 2,450-Mc powel. 
supply. From the resonator, a glass tubtx 
leads the resulting molecular fragments 
into an evacuated metal vessel contain- 

ing a cold surface in contact with a liquid 
helium bath. To  prevent solidification of 
the discharge products at  temperatures 
above 4.2'K, the gases are carried to the 
cold surface through a passageway that is 
kept near room temperature by contact 
with warm helium gas. When the gases 
reach the cold surface, they freeze into 
solid form there. 

Because the free radicals produced by 
this method can be kept unchanged for 
many hours, a more detailed study of 
their properties has been possible than 
in previous work. For example, during 
the discharge through nitrogen the con-
densed solid emits a bright green glolt-, 
which tends to become yellow at high 
flow rates. The spectra obtained from 
this globv show that the structure of the 
solid condensed from the discharge dif- " 
fers from that of ordinary solid nitrogen. 
In fact, each atom of the condensed ni- 
trogen forms a very loosely bound com-
plex with some neighboring molecule, 
and this complex has properties that dif- 
fer from those of the separate atom and 
molecule. The evidence shows that the 
complex is a definite unit. By analyzing 
its spectra, the forces holding it together 
can be studied. 

13ublic School Growth 

The Department of Wealth, Education, 
and Welfare has recently completed a 
study of the growth of the public school 
system in the continental United States 
(48 states and the District of Columbia) 
in the bienniums from 1951-52 to 
1953-54. The total school population 
was at  an all-time high, but secondary 
school enrollments were below the peaks 
reached in the 1930's. During the bien- 
nium fro111 1 July 1951 to 1 July 1953 
the school-age population (ages 5 to 17 
years inclusive) increased by 3.2 million 
(an increase of 10.1 percent) to reach 
34.5 million. At the same time enroll- 
ments in the public schools increased 
from 26.6 million in 1951 to 28.8 million 
in 1953, an increase of 8.6 percent. 

The total instructional staff increased 
by 86,000 to reach 1.098 million. Ex-
penditurcs for public elementary and 
secondary schools amoudted to $6.833 
million in 1953-54, a rise of 19.7 percent 
over the $5.753 million spent: in 1951-52. 

The total educational cost for 1953--54, 
\vhen expenses for summer schools, com- 
munity colleges, adult education, and so 
on are included, amounted to $9.092 mil- 
lion. Of this total $2.055 million went 
for capital outlay, a record high. 

The report analysed salaries as fol-
I OM'S : 

"The average annual salary of the 
total instructional staff (supervisors, prin- 
cipals, teachers, etc.) was $3,825 in 
1953-54 as compared with $3,450 in 
1951-52, a rise of 10.9 percent; however, 
when adjusted to reflect the decrease in 
the purchasing power of the dollar, the 
average salary increased by 8.4 percent 
during the 2-year period. During the 
same period, the personal income (in 
1953-54 dollars) per member of the 
labor force rose from $4,073 to $4,245, 
an increase of 4.2 percent. That instruc- 
tional staff salaries still lag behind the 
gains made by the total labor force is 
indicated by the fact that during the pe- 
riod 1940-1954, the personal incorne oE 
the labor force increased 62.3 percent 
compared with an increase of 37.8 per- 
cent in instructional staff salaries. A 
State-by-State analysis of instructional 
staff salaries in 1953-54 reveals that in 
1 State the average salary was less than 
$2,000, in 12 States between $2,000 and 
$3,000, in 20 States between $3,000 and 
$4,000, and in 15 States the average was 
over $4,000." 

International Cancer Statistics 

Facts concerning cancer of the diger- 
tive organs and peritoneum are to be 
found in a statistical publication issued 
by the World Health Organization on the 
mortalitv from such mal i~nant  neo- 
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plasms in 26 countries since the beginning 
of the century. Mortality from cancer of 
the digestive organs is higher in men than 
in women. 

Stomach cancer is responsible for the 
majority of cancer deaths in both sexes. 
immediately followed by cancer of the 
large intestine and the rectum. In Eng- 
land in 1953, 4'.5 percent of all cancer 
deaths were caused by cancer of the di- 
gestive organs; in Spain, 48.9 percent; 
in France, 50.1 percent; in Italy, 54.6 
percent; in Sweden, 52.7 percent; in 
Switzerland, 50.6 percent; in Canada, 
46.7 percent; in Chile, 62.6 percent; in 
the United States, 39 percent; in Uru- 
guay, 54.6 percent; and in Japan, 73.3 
percent. 

A remarkable increase in cancer deaths 
since the beginning of the 20th century 
is clearly shown in the statistical tables 
of the WHO report. Among the many 
possible causes of this rise is the aging of 
the population. Because cancer starts 
rriainly aror~rld ~niddle age, the fact thal 
people live longer means that more of 
them may bc struck by this disease. Fur- 


