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A CAR BON compound. previously 
unknown on Earth. which was created in 
the laboratory for the first time last year by 
Monash chemists. has now been "picked 
up" in outer space, 

The Monash chem ists were arrang ing with 
an American colleague, Or Bill Irvine. of the 
University of Massachusetts, to make a jo int 
search for the compound, tricarbon monoxide 
{Cpl in gas clouds in the Milky Way when 
Irvine discovered its signal in data he had just 
collected for another purpose , 

The data had been collected by the Green­
bank radio telescope in West Virginia from a 
gas cloud in the constellation Taurus. 

Tricarbon monoxide's existence in space 
was predicted last year by Professor Ron 
Brown who led the Monash team which 
created the molecule in the laboratory and 
established its characteristic emission and 
absorption frequencies. 

Brown predicted its existence in space 
from a computer model of the gaseous parts 
of the Universe which he and his team Dr 
Frank Eastwood. Dr Patricia Elmes. Dr 
Peter Godfrey and graduate student Mr Ed 
Rice. had been developing for some time. 

The manufacture of tricarbon monoxide 
came as a corollary to th is work, 

To synthesise the molecule, the team used 
the chemical technique of building a large 
molecule, which , when heated, would break 
down, leaving the hoped-for tricarbon 
monoxide. 

The Greenbank radio teles cope in West Virg in ia. The signa l of a molecule created in the 
labo ratory for the first time last year by Mon ash cbem ist s has been identifie d in data cottec teo by 
the telescope from a gas cloud tn the constettetion Taurus . Ins et: Pr?fessor Ron Brown , who led 
the Monash team which synthesised the molecule, trtcem on monoxide. 

Eastwood devised a molecule of 12 
carbon atoms. 12 hydrogen atoms and eight 
oxygen atoms - C 12H lP8 

The technique had the desired result . The 
molecule broke down, leaving acetone . 
carbon dioxide and the new oxide . 

The new oxide " lived" for only a fraction of 
a second, but the team was able to show that 
in space it should emit radio waves on a fre­
quency of 19,234.531 megahertz as it 
changed its energy of rotation. 

Brown says this frequency was detected 
by Irvine in the Greenbank data. 

"Tricarbon monoxide is the only known 
molecule to emit that frequency, " he says. 

"The frequency of the line measured in the 

radio teles cope," he says, "agrees with the 
frequency of tricarbon monoxide measured in 
the laboratory to one part in a million. 

"The chance of that happening by 
accident is not absolutely zero, but it is 
rem ote. 

"W e are currently using the Kitt Peak 
radio telescope in Arizona to search for a 
second frequency which the molecule is 
known to emit and to search other clouds , 

" If we find it, the molecule's existence in 
space will have been confirmed beyond 
reasonable doubt. " 

Add itional support for the correctness of 
Irvine's interpretation of the radio frequency 
comes from measurements of the amount r: 
CP in the cloud . 

I 

I 

i 
I 

o 0 2 

~I Wl ~
 
- 0 01 

I
-" - -- I 

__-..L~ __ . _~_, ...l~,. .L- __~__-----.1.-~_ .-J C;;.'" 9 « f""---Y---.-t.d 

According to the Monash computer 
model, the Taurus gas cloud (TMC-1) should 
contain one part in 10 billion tricarbon 
monoxide. This prediction is confirmed by 
calculations based on the intensity of the 
radio signal detected by the Greenbank radio 
telescope. 

Although tricarbon monoxide has only a 
fleet ing existence in the laboratory, Brown 
says, it should be stable in space because the 
gas clouds are made up mainly of hydrogen. 
Tricarbon monoxide does not react with 
hydrogen, 

A knowledge of the physical properties 
and chemical nature of the interstellar gas 
clouds is important, he points out. because 
they are the birthplace of stars and planets 
and may be a reservoir of the basic 
constituents of life. 

A paper on tricarbon monoxide was 
presented at the recent conference on 
mole cular structure held at the University of 
Texas. 

POnied by Standard Newspapers for MonashThe signal of trtcsrti on monoxide, Identified by the arrow, in data collected by rad io telescope. 
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