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sholr more extensive banded stiructure than the corresponding spzeura
from a lou frequency discharge. Secveral pieces of evidcaco iors pub
forirard for a nicrotave discharge being a rnore efficient producer
of radicalce

then air was execited in a microirave discharge, nitric ox:dds
was produccds Under certain conditionc, the effluent strean fien a
discharge in flowing air gove off a faint yollow lisht for 30 cie
dovmstream from the diccharge zones As the luminous particles werc
not deflected teirards the tube walls by powerful cleciric or magnsiic
ficlds, they could not be ioniec, Thosc observations were duplicated
in the work described in thic thesise IMurthermorc, licCarthy found
that when methane uas passod threugh the discharge, and the producis
were alloved to strike a iquid-nitrogen—ccoléd wall, significant
quantitics of cthane and cthylens werc formed,

Finally, somcthing should bz said about the relative rerits of
abgorption and cmission spectroscopry in ifres radical studies,
Absorption has scveral advantagese Onc concerns the identification
of the molecule giving risez to an obscrved spactrume. If on chemical
grounds one would expect a certain moleculs to be prosent in hizh
concentration, it is quitc probable that it will give rise to any
absorption spactra obssrved, In crission, howrever, the enittcer of ths
observed spectium is not necessarily one of the major chemdcal crecicus
that might be expocted to bo present. This is illustrated by thu fact
that g large nuaber of unrelated organic fases, when cxeited in a
Schuler tubs, all produced the caission gpoctrum of the diacciylons ion,

The preegenca of a band systen in abcoiption idantifics the loucr

atate of the transition as the rround otato. On ths othor hand, onc ic
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likely to observe additional tror jons in erissicn undch do not
involve the ground state. The intensity distribuition and its tempoira=-

ure depondcnce in an abcorption spectrum are useful aids in tie

B.uSlGﬂ.uOnb of vibrational bands, bubt this is not usually so in
enissions

The chief disadvantage of absorption is that it rcguires a larze
concenvravion of radicals in the ground state, vhich is difiicult vo
produce except by flash photolysise It is true that Barrcul} cbserved
the CI‘2 spacbrun in ebsorption, using a high frequency dischavzso thro
fluorinaied hydrocarbons; however, both he and Simeons and Yommic wdu
found that thig molecule has an uvwausually long grouad stabe lifetvinz,
of the order of onec second, under the conditicns of Uhe axgporimcnt,
Lven so, o large bulb had to be used to inhibit the wall-catalyzezd
recombination of the radicals. 2~ larze stationory concontraticn of
radicals is not necessaxry in exicsion,

fnother disadvantage of absorption is of particular importance in
exploratory tvork such as is described in this thesis. lhile spectrol

lines in emission are rcascnably broad due to the bepnler cficet, they

2

can be very narroul in abcorption at reom temperaturc, Illerzbery
pointed out, in connectiocn idth absorption studies of .71.2, that its
spcetral lines, which ave widely spaced, ave go narrowr that they
would not be detectod at 21l cieept writh quite high rosolution.
However, it is vory inconveaient to uce hipgh rosolution instrurents in
prelininary exploratory eyl as a great many plates rmust bo talica to

observe the entire spectial region,
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