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gases at low temperatures and of fluids up to aGO atmospheres in the v isible 
and quartz ultraviolet has been described. 

Argon and methane have been found to be transparent at high concen
tration in that spectral range. 
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Preliminary measurements by one of us' seemed to indicate a con
tinuous absorplion of ultraviolet Jight by liquid carbon dioxide at room 

temperature. These measure'me.I1ts were made wi th the short st<..'et ab
soflllion tube.' The double steel tube,' in which ti,e product of lenl(tlJ 
times density was the same through the liquid and gaseous carbon dioxide. 
gave the same results. ",Vhen liquid carbon dioxide filled the short aml 
(16.35 cm.), tI,ere was absorption below 3000 A.; when this liquid was 
expanded to a gas so that the original mass .... as distributed over a length 
of 81.97 em., no absorption was observed. Upon rocondensing tills carbon 
dioxide to a liquid in the slJort ann, the absorption reappeared- The 
conc.luslOl1 seemed inevitable that some mofecular species, probably (CO:)p 
was prescnt in large qua.ntity in the liquid carbon dioxide and absorbed 
in the ultraviolet. Howe"er, after the short arm. of the double steel tube 
had been flushed with liquid carbon dioxide a number of times and the 
carbon dioxide given more careful purification. the results could not be. 
duplicated. The absorptiolJ in the liquid carbon dioxide seemed t o be a 
strange function of the density and eventu:tlly disappeared abruptly 
except perhaps for a slight continuous absoq>tion below 2500 A. Liquid 
carbon diox..ide contaiuing watcr (introduced intentionally) showed a slight 
absorption (beginning around 20-:;0 A.) which disappeared on vaporizing. 
(The accuracy of these early mea.surements was not better than about 
10%.) It ... as nccessary lo conclude that the absorption in the liquid 
was due to some dissolved impurity_ WlJether the impurity causing the 
absorption was picked up in the absorption tube Of was present in the gas 
originally introduced has not been settled by this work. 

Shortly after this phase of the work had been completed, an article 
by Harig' appeared on the ultraviolet abSO<ption of liquid carbon dioxide. 
His results were similar to OlIr early experience: except that he found 
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even more absorption in liquid carbon dioxide. A two-millimeter length 
of Jiquid carbon dioxide was sufficient to absorb nearly all radiation below 
2000 A. He found no absorption in a ltO-cm. Jayer 0; gaseous carbon di
oxide at 00 atmospheres. No matter what the conditions of temperature 
or pressure might be, he found absorption as long as liquid carbon dioxide 
Was present and none through the gaseous carbon dioxide. H e concluded 
that a polymer (CO,). was present in the liquid ca rbon dioxide. In the 
light of our later experience it seemed very ccrtaiu that Harig was measur
ing the absorption of some impurity soluble ill liquid carbon dioxide. \Ve 
decided to repea t our measurements in such a way as to a"oid all con tact 
of carbon dioxide wilh grease, oil or any other substances likely to be 
dissolved by carbon dioxide and thus try to check our later measurements 
independently. 

Preparation of Carbon Dioxide.-carbon dioxide was prepa red by hC3.tiug sodiuOl 
bicarbonate. :Most of the water was remo\'ld by cooling and t be last trnCC'S of water 
remo\'ed with phosphorus pentoxide. The carbon d io:\ide was sublimed very slowly 
three times, (irst and last portions being discarded each time. The carbon dioxide was 
stored in large gla!'!> bulbs conlleetcd to a qU:lrtz spi ral manometer. Carbon dioxide was 
introduced from the bulbs into the absorption tu be by hre:tking a tip in a glass valve. 
(All valves were of this t)·pe. ) The carbon dioxide wa... .. never in contact ... it11 gre:nst, 
«m~nt..5, or metal. 

Apparatus and Monipulation.-The:. "low temperature" absorption tube l 
... as used 

for these measuremenLc; . I nstead of blowing nitrOGen ou the windows to pren.nt frost. 
it was found much more advantageous to add two extra quartz windows to t he a bsorpt ion 
tube after it bad been assembled in the tubulatcd Dewar tube. The: spaces hctween 
t hese: extra windows and Ule windows of the absorption tube wcre e\·:lcuated. Then: 
was never any t endency for (rost to fonn on the windows although the body of the ab
sorption tube 1'0'a5 hpt at -50- for hours. In order t o de termine. tJle transmission of 
the absorption tube:. empty, the lend from the absorption tube " 'as connected to a trap 
in whieb the carbon dioxide could be frozen. The absorption t uhe with this trap at· 
tached wa. .. sealed off from t he pumping syst em and ca.rhon dioxide reservoir after suffi. 
cient (calcula t ed fro111 the known volumes a.nd the change in prcs.c;ure) carbon diox ide 
had b«n loaded into the trap. This arra ngement permitted many observations of the 
transmission, with the tu be full or empty, to be: made with one sam ple of cuban dioxide 
without changing the position of the absorption tube. Solid carbon diolCide-alcohol 
was the refrigeran t u!Oed ill the tubulatcd De ..... a r surrounding the absorption t ube. while 
liquid air was used for fre('Zing out the carbon dim- ide in t he adjoining trap . At thf! 
carbon dioxide triple point (- 56.6 0) the pressure is 5.2 abnospbcres a.nd since it was 
necessary to nta~e measurements at morc elevated temperatures, it Wn.5 gratirying to 
find that the absorption tu he would witllStalld pressures up to 10 atmospheres. 

The absorption of liquid carbon dioxide was determined al -51°. Al
though the length of this absorption tube (1.5 em.) was about one-tenth 
the length we used previously (ten times the length of the tube used by 
Harig) the increased densi ty and the lower temperature would certainly 
favor the fomlalion of carbon diox.ide aggregates. . 

Spectrograms were made with the tube empty and the tube full using'a 
Hilger E 315 spectrograph. A hydrogen discharge tube served as a source 


