
Letters 

Periodic Table and the Formation 

of Inert Gas Molecules 

The discovery of noble gas com? 

pounds has been an unusually inter? 

esting event in science?particularly in 
its impact on the conceptual frame- 
work of chemistry and its implications 
for the nature of the chemical bond. 
Because of this, another viewpoint on 
the theoretical aspects of the problem, 
different from that offered by the re? 
cent survey of the Noble Gas Com? 

pound Conference (/), may be useful. 
There is widespread agreement 

among physical scientists in general that 

complete understanding of noble gas 
molecules is contained in solutions to 

Schroedinger's equation; but the pic? 
tures, models, and concepts in terms 
of which chemistry is organized and 
described do not contain all of the 

detailed information derivable from 

Schroedinger's equation. This is espe? 

cially true of the periodic table itself 
and it has been the incompleteness of 

this table which has discouraged inten- 
sive investigations into the possible 
formation of inert gas compounds. 

The speculations of Pauling and Pi- 

mentel (2) were made as minor parts 
of work on rather different topics; 
they were not quantitative, and they 
did not resolve the contradictory pre? 
diction of the periodic table. Neither 

paper stimulated further experimental 
or theoretical efforts on noble gas 

chemistry. None of the current em? 

pirical or simple semi-empirical mo? 

lecular theories are capable of bridging 
the gap between the periodic table and 

molecular formation with noble gases. 
They have the further disturbing prop? 
erty of being uncritical in the sense 
that they predict molecular formation 
between almost any pair of atoms. 

To explain the formation of noble 

gas molecules, the usual isolated elec? 

tron picture must be augmented by 
including effects due to the instantane- 

ous influence of one electron on an? 

other. The more complete theory, of 

course, encompasses the results of the 
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simpler models. It is of paramount 
importance that the more complete 
theory is not a restatement of Schroed- 

inger's equation but is one in which 
the new features may be calculated 

directly and discussed in a simple man? 
ner. As pointed out in the conference 

survey, the interest created by noble 

gas chemistry has also drawn attention 
to the fact that, for certain cases, such 
as XeFe, two of the most popular 
simple electron structure models pre? 
dict conflicting geometries. However, 
it is definitely not "clear that addi? 
tional refinement can bring either ap? 
proach into agreement with the experi? 
mental observations as they are ulti? 

mately established. Nevertheless, many 
chemists will prefer concepts that come 
closer to reality with fewer ad hoc 

adjustments." A more likely and hope? 
ful conclusion is that one existing 
model will prove superior or that a 

third equally practical model for pre- 
dicting geometries will emerge with the 

same or fewer ad hoc parameters. 
The long-range significance of the 

discovery of inert gas molecules may 
well be that of providing an entering 

wedge for a new attack on inorganic 

chemistry. It has forced the introduc? 
tion of concepts not generally em? 

ployed in chemistry and afforded a 

sharper criterion for the range of appli- 

cability of existing chemical electronic 

structure models. In the past, quantum 

theory has not played an equal role 

with experiment in the development of 

new chemistry, as has been the case in 

physics. Perhaps the advent of inert 

gas molecules will give stimulus to a 

more balanced participation of theory 
and experiment (3). 
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Experimentation in Citizen Reaction? 

I read with interest the letter of 
Richard C. Neavel [Science 140, 856 
(24 May 1963)] indicating his concern 
over having his "widow's mite" end up 
in the wrong column (he wrote to 
Senator Joseph Clark opposing his bill 
on animal experimentation and re? 
ceived a reply thanking him for his 
support). 

Several years ago, while residing in 
the state of Maryland, I wrote to one 
of its senators regarding my opposition 
to an antivivisection bill which was 

being considered for the District of 
Columbia. Several days later I received 
an acknowledgment thanking me for 

indicating my support for the measure. 
In the following mail, I received an? 
other letter which just as graciously 
thanked me for indicating my opposi? 
tion. 

I couldn't resist stapling the two to? 

gether and returning them to the sena? 
tor. 

Joseph M. White 

Blackberry Lane, 
Morristown, New Jersey 

Popular Scientific Publications 

Throckmorton's review of the 

Moore/Life "Evolution" [Science 139, 
899 (8 March 1963)] calls attention to 
an increasingly prevalent practice in 
the publication of popular scientific 
books. 

I suspect that this book was "written 

by two people" with precisely the 
characteristics stated: Miss Moore, who 
has given adequate evidence in previous 
books that she "is competent and writes 
for intelligent and interested readers," 
and a committee similar to the one 

alleged to have designed the giraffe? 
members of the Life editorial staff. I 

would be very surprised if Miss Moore 
had any idea of what would be included 
in the "pictorial studies," let alone 

have approved them. 

Increasingly, major and presumably 
responsible American publishers are 

illustrating popular scientific books by 
the "Sears, Roebuck" technique of 

sending to picture agencies for job lots 
of "scientific" illustrations. These seem 

to be selected by the art editor or his 

assistants for their pictorial and deco- 

rative qualities, with no regard for 
their appositeness as text illustrations. 
The captions or accompanying text? 

quite extensive in the Life publications 
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