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ABSTRACT

The u.§. absorption spectrum of mercury (3Pl - lSO) in Xe, Kr,
and Ar matrices has been investigated previously by other worlkers.
The present study verifies the previously published results, extends
the investigation to include Ne, N2 and O2 matrices,,and analyzes
the effects of changing thg\temperaﬁure of the matrix and the concen-
tration of mercury in the maﬁf{x. With respect to the gas phase
transition at 2537A, in Ne, Af, Kr, Xe, and N2 the observed absorp-
tions are Shifted'to shqrter wave length by 9kO, 1270, 775, 10, and
BMS cm—l, respéctively. The half-widths of the absérptioﬁs increasé
With increasing temperature and with increésing mercﬁry concentretion.
Xe and Kr maﬁrices,show parfially resolved triplets, while Né yields
a broad doublet. The separate components of the multiélets respdnd
differently upon warming of the matrices. TFor matrices with a mercury

concentration > 1%, additional features, presumebly due to dimers or

other ‘aggregates, are observed.
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. INTRODUGTION

Several workers have studled the visible and ultraviolet spectra
of various species trapped in inert gas matrices. However, the inter-
pretation of Their results has sometimes been complicated oy

o

so-called "mabrix effects”: shifts from the ga

H
5

"

broadening, and splitting into multiplets.” All three of these phenomena

are observed in the spectrum of mercury atoms trapped in various matrices.

It is therefore dppropriate to study this system in detail in the hope
that additional insight into the causes can be obtained-

In many res ects the mercury-inert gas system is ideal for stud :
J

the vapor phase of mercury cons1sts almost entirely of mercury atoms,
the investigation is experimentally straightforward, and only one .strong

transition is expected to be observed in the spectral region of interest.
The spectrum of the 3Pl - -SO transition in Xe, Kr, Ar and iso-
,3

pentane has been studiled préviouslyvby McCarty and Robinson cand by

Ronein and J)amanyunAsfdin;+the results are collected in Taole T.

e TP « lSo transition has also‘been studiedu’5 and an absorption

1
L 2o 3 l - 24l N 1L:'
attributed to the Pg.e- So.tran51tlon has been observed.

The present work ext enas the 1nvestldatlon of the 3Pl «— lSO

transition. The main objective was to. study the effect of using new
) : . . : ‘

‘matrices; changing target temperature, and varying mércury'concentrationo
EKPER NTAL

The métal cryostat used-for these experiments consisted of an cuter

.

shell with sanpn*re w1ndows along the opt 1ca1‘ax1s, and an 1‘sert vhaich



contained the refrigerant and frbm which was suspended the copper block

in which the target was mounted. ‘Two different inserts were used,

dépending on the refrigerant selected; ﬁhé liguid helium insert, unlike

the liquid hydrogen counterpart, had a liguid ﬁitrogen radia@ion shield

wnich surrounded the liquidfheliﬁm reservoir and the target. The‘insert

could be turned 90° during the course of the experiment, allowing the

targes to be ériented normal either to the matrix gas inlet system or

to the optical axis. Both sappnire and CsBr were used as target materials.
The liguid hydrogen insert ﬁas equipped with a copper-gold (2.1%.

cobalt) thermocouple for measuring temperatures during warm-up exper;—

ments. When the sepphire target was used, the thermocouple was attached

to the copper block immediately below the tafgét. The CsBr farget, on

the other'hand, had'a.thannocouple well bored from the edge té the

center .of the target; the.thermoéouple was secured in the terget with

Wood's metel. It was discovered that, although the thermocouple junction

was thus exposedvté irradiation by the hydrogen discharge tube while

spectra were being taken, this enviromment did not change the temperature

‘recorded. The thermocouple emf was transmitted directly to a chert

-

recorder, thus allowing.a time—temperature:history of the sample to be
made dﬁring 2 warm~up éxperiment. |
Aschematic drawing of the matrix gas,inlét system is shown in
Figure.i. The inert gaé at a pressure of}O;l to 1.0 Torr partia1ly
equilibrated with the mercury vapor above the_mercﬁry reservoir, and

then passed through the 0:5 mm orifice into the cryostat. A water bath

Tlaced around the mercury reservoir controlled the mercury vepor
The total gas pressure above the mercury reservoir wes measured witi a

YeCloud gage; except when a measurement was being made, the McCloud gage



“the gage from fuﬂCElOﬂ]nV &s a secondary source of mercury. The iner

ek s > e oy
wtem utilizing

of impurity gases.

Linde Hig h °ur¢ j gases or eguivalent we?e.used;without fufther
purification. Ballard“s C. P. Tripple Distilled mercurvaasedistilled
”under vacuum into the resefvoir in the.inlet systen.

Spectra-Were‘photogfaphed in the region”frdm éQOO.to.3000§ with a
0.75 meter Jarreil—Ash,f/6;3 spectrograph having a 2160 lines'pef

ll¢meter grating bla zed.. for 3000A ahd giving a dispeésién in.first;
order of 5A/mm, The contiﬁuuﬁ wa.s proVided by a hYdrOgen‘d scharge
tube.

The experi“ental varameters are summarized in Table II. The
values o? N/R (moles of Matrlz/moles of Radlcal) were calculated on’
ene assumption that the mercury Vapor,equilibrates With the inert gas;
however;‘since, particularly at high flow fates,»equilibraﬁion was
incomplete, the calculated values represent enly the lower limit of
the a‘ctuaiv M/R.

With the exeeptien of neon, all matriees were etudied both.af L
“and at éO°K; nebn‘was depbs;ted eﬁ 2 and L°K.’ During‘avfypieal experi;
‘meﬁt, between O.3Iand 6 miilimbles'of maﬁrix ﬁere deposited. Pridf'tp-
'-tne bcglnning of depos1tlon,.the'cryoetat'preseu ce was ]ess than
¥ x 10 -6 Torr; during.depositioh atﬂ20°K,.the pressure-remaanea 5es§

-6 L |

then 8 =z lO Torr. When'liquid helium was used as a ref frige *w“t, T

pressure increased in some cases to l x‘lO‘* Torr during deposition;
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this circumstance is attribpﬁable to the small size of the windows
in the quula nitrogen rad atigh shield and hence to the small cross
sectional srea available for cryogenic pumping by the liguid helium
Dewar. Neverthéless the mean free path was still longer than the
actual d*s*ancé from the inlet system to the terget.

Since it was necessary to assure that the observed spectra were
due to nmercury atoms which ﬁere well isclated from one anothef, a two-
*ola exneflmentul approach was used. In the majority of experiments,

varemeters were selected to assure the maximum degree of Isolation;

in particular, the maximum practical M/R was used and in.some instances,

l_l

iquid-heliuwm was used in place of liquid rvarogeni On the other hand,
in some experiments'the degree of isclation was deliberately reduced so
that spectra due to dimers and other ag regaﬁes could be more readily
identified.

For.warm up experiments,' the reﬂvlgeranu was allowed to evaporate:
and then spectra were periodically photographed as the matrix warmed of
its owﬁ accord. The rate of warm up was EOfK/min initially and decreased
to U4°K/min at 50°K. In some experiments the pertially warmed matrix was
quenched by the feinﬁrddﬁction of refrigerant.

| Tn the case of the xenon matrix, thé effect oand ing ten mole
perceno of wauer vanor, nlurogeq, or oxygen was also investigsated. For
tnese _experiments, the impurity gas was metered by the second channel
of the flow metering sYStem'and_was mixed with the xenon priocr to reach;
ing the matrix gas inlet‘system;
In a few experiments withvkenoﬂ and argon, wahile the matrix was

being deposited, a u-wave discharge was maLrua*r d in the matrix gas
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“inlet system in the .zone ihmediately before the oeef*ceute the cryostat.

This environment in no way influenced the spec‘cﬁM observed.

Generals: When

only one absorption I
partiaily resolved structure. In each of ﬁhe natrices studied, the
center of gravity of this absorptioﬁ was shifted to® shorter wavelength
with respect to The gas phase JP — TS transition at 2536.5L. The
magniuude of the shift was dependent not only on thevtype of matrix,

but. also on the temperature at which the matrix was deposited; the

\

observed shift wasfelightl v greater for matrices deposited at L°K. The
half-width of the absornulon Wa.s llkOWlse a Tunction both of matr *"type
and of target tempera ure; for a given N/R, the matrix depo sited at the
lower temperature yielded & narrower half-width. Typical densitometer
tracings of spectra attribuﬁed fo well-isolated mereury atoms are . shown
in Figure 2; Table III sﬁﬁﬁér;?es the-dafa“for these-spectra;

If the degree of isolationnwas somewhat reduced, uhe abscrption

broadened, shifting towerd the red, and developed a shoulder on the red

-

edge. Uhdervconditions of poor isolation, new absor ptlon maxima were
observed. |
Xenon: Large M/R experiments conducted at 20°K wﬁth xenon yielded
an ébsorption having three partially resolved maxima. The feature wes
,sllghtly, but clearly, asymmet ;c; Lle ShOfu wavelenaeh component being
the pest resolved. The relative intensi%ies of the three aosorption

maxime were observed to be constant regardless of

The estimated nal-—w’abn of_the individual meﬂbefs of the trinlet was




150 cm_l. The. observed maxima were not separated'symmetrically,
however, it was difllcult to estimate the actual'locétions of the
three contribuﬁing members because of the Shl t.in apparent maxima
caused by overlap of the individual'components°

Thé effect of warming %hé matrix is illustrated by Figure 3 (a).
The following facts were noted:

(1) The Position of the short wavelength component of the triplet
remained constaﬁt.

(2) The tWO'long'wavelength compénents shifted to longer wavelength;
the shift was approximately a linear function of temperature and amounted
to 1.6 cm-l/°K.

(3)- The reié%ive iﬁténsity'of the three componenté,rema;nea con stant.

(4) The behavior observed during warm up ﬁas reversible;vwhen a
metrix which had been warmed to 55°K was returned to 20°K, the initiel
strucfure and hglf-width were recovered.

Since it was possible that one or more members of the ﬁriplét might
be due to the interaction of mercury atoms ﬁith impurities in the xenon
lattice, the most prooable 1mpur ties, NE’ O2 and H O, were purposely
added to the matrix in some experiments; the results are illustrated
by Figure 4, In general, n§ large effect was obse*ved although the
spectra differed in some defails from the spectrum attributed to atoms
well isoclated in pure xenon. In pérticular'it was found that the addition

of impurities resulted in (l) shifting .of the blue’ member of ‘the Lriplet.

2

-1 -
10 to 20 em ~ to shorter wavelexngth (2) increasing of the half width;
(3) a ering of the relative 1nucn51ty of the- tnree componenus, and.

(h) the appearance of a shoulder on the long'wavelength sicde when -

HQO wa.s thé impurity.
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The effect of reduc1ng\the M/R was also investigated; for an N/?
less than 100 it was found that'the absorption broadened and shifted

to the red,.that a shoulder appeared on the long-wavelength side, and

that the short wavelength component of the triplet .shifted about 10 cm e

to shorter.wavelength.

The experiments conducted at 4°K were‘designed To assure maxlmum
1solaulon the M/R- was selected to be 1000. However, the spectrum
obtalnea was similar in all respects to the. spectrum of ooor;y solated

2o

atoms; in this case the Short wavelength component of the triplet>was
found 20 Cm—;‘to the blue of its expected location. No explanation for
this result can be.presented. | | .
Kryvton: The spectrum attributed to well isolated mercury atoms
in a krypton matrix at 20°K appesred to consist of three poorly_resolVed
components; the short waveiength member cont?ibuted only a shoulder»to
the over-all structure and was not clearly resolved, by contrast with the
correspon&ing component in the xenon matrix. However,.with tnis exception,
the spectrum was in all respects similer to that observed in xenon. The
estimaeted separation between the components of the triplet was, within
experimental error,kthe same as in the xenon metrixg |
The behavior during warm up of the metrix is illustrated by
Figure 3 (b). With inCreasing temperature the two long-wavelength mem-
‘bers of the triplet shifted toward longer wavelength; the shift was approxi-
mately linear with temperatufe,-3.cm-l/°K; As this shif t progressea,
the short—wavelength shonidef became more promlnent; above 50°K it
de#eloped.into a well defined band whose positvon at»hOQES e was

observed to be independent Of tempereture. This behzvior suggests that

5 band could well correspond to the snort-wavelengtn cowponent of
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the xenon triplet. The evidence would also suggest that this band
gives rise %o the short-wavelength shoulder observed in the kryptoh
matrix.at 20°K. It is noted that the .position of the LO2L5 en™ bénd<
does not‘coincide'with the estimated position of the component giving
rise to the shorﬁ-wavelength shoulder observea at 20°K; this discrepancy
might bé.aﬁtributablé to an error in the estimation of the location
of the component responsible for the shouldér. :

For matrices deposited at 4°K, the center of grdvity of the
absorption spectrgm was at 2L87.6A by comparison with 2488.6& for
matrices deposited at 20°K.'AThe sfructure of the triplet was no better
resolved for the L4°K matrices.

Very.sma;l M/ﬁ matrices ylelded spectra having.three new absorptions.

(l) An intense band at 2&96.5ﬁ which overshadowed the absorption
due to isolated atoms.

(2) A broad shoulder on the long-wavelength side of the 2155, 54
band.

(3) .A_wéak, fed—degraded band having a maximum at ebout 2290A and .
a half width of about 1500 cm .
| Argon: - Large,M/R expériments with argon matriées at'209K aﬁd at
h°K“yieldedvspectra having a general profile which was similar to that
bbtained with xenon.and krypton matrices;‘but which failed to sﬁow any
_fesolved‘structure.. |

B} reducing the M/R,,threé'additional banés; eachAhaving its counter-

-part in the spectrum Qf the kryptbn.métrix, could be.oﬁtained. (sze:

- Figure 5).
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(1) The intense band.at:2h73.5ﬁ shovn in Figure 5(b) became the
‘dominant feature in the spectrﬁm when a matrix with M/R < 100 was
deposited rapidly.

2) Under the same cord ons; a broad shoulder was observed
on the long—wavelength side of.%ﬁe 2473, 54 bénd. When the metrix
was formed more slowly, thls shoulder developed into the distinct
band at 2498.6R, illustrated by Figure- 5(c).

'(3) If a.very thick mabrix was deposited,ba weak, red-degraded
band having a'maximum atbabout 206CA was observed. | H

. Neon: The Tesu ts of exneriments with neon matrices are illu-

n

trated by Figure 6 and demonstrate that a large N/R can not alway
assure isolation of the species being studied. Figures 6-(a),and:
(b) were obtained with aﬁ early exnerlmenta¢ conflguraulon having a
sapnhlre target w1th an exposed area of T.2 cmg; the band, located
'at 2502 OA had a half width of 5OO cm l; The appeearance of the
short-wavelength shoulder in the large N/R experlment (rlgure 6 ( ))
suggested, however, that the 2502 OA band could not be a tridbuted %o

-

isolated atoms. Totest uhls hypothesis, tne experlmental configuration

was modified} the exposed area was redueed to 2.k cmg; and aleBr
target was ueed;,as a coneequence of this modification, the contact
area_between_target‘aﬁd target holdef was incfeaeed. The new conF
figurationvyieidedla new band at'2u77.HA (Figure 6 (c)), -but no trace
of theVQSOQ.OA band. An'experimenﬁ af 2.0°K yielded the same result-
It islbelieved that, in view oflthe coﬁditions under which the 24L77.4%

!

band was observed, it is due to well isolated atoms. It is not

3 e
a TR4v

(D

this absorption has a profile distinctly unlike that observed for xenon,

krypton, or argon matrices;'the neon profile is characteristic of &
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‘singlet, rather than an unresolved triplet.

Nitrogen: The spectrum attributed to atoms isolated in a nitrogen -
mabrix was character] .zed by an ﬁnsymlﬁ“rxc QOLbLeu naw ing a nerrow band
‘at 2L68. LR and a broad band:at longex wavelength. The short—wavelengthz
band appeared to be nearly temnerauurﬁALPdenunaeﬁt aﬁrlng‘warm wp
experiments,_as illustrated by Figure 3-(¢). The locgtion of the long
wavelenguh maximum, however, was strongly debend;nu upon temperature;
while this latter band shifted only slightly between 20 and 30°K, above
' 30°K it shifted rapldly uoward longer wavelengtn at a rate of 25 cm’ / X.
Unlike the xenon ‘and krypton matrices, in nitrogen the relative inten-
sities of the two bands changed as a function of temperature; the shgrt
Wavelenr th band was no longer observable sbove 50°K, while the long-
wavelength band pers1Suea to 60°K. Thus, wnile the nitrogen spectrum
_bears some suner;1c1al resembiance to the xenon and krypton mairices,
there are some no-table distinctions in the behavior of the individual
components.

Oxygen: Several attempts, both at 20°K and at’ 4°K were made %o
.isolate Hg gtoms in an oxygen matrix. In no case was it possidble to
'ob%éin a discrete SPectrumubgtween 2200 avid 5050&.

DISCUSSION

o

]

Xenon, Krypton, and Argon: Iarge M/R experiments yielded spectra

having shifts in good agreement with the data published by MeCarty and

¢

‘Robinson for each of these matrices. On the obther hand,-the spectrum

S

.

published by Roncin and Dameny-Astoin in argon was also approximated
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proVided a matrix with a small M/R was dopos1 ed ranldly, the rexperi-
- mental cond’*lon under which this spedtrum was obtalned suggests that

it‘can not be autrLbu ed to 1solatea atoms.

iy

McCartj and Robinson reporced well resblved triplets in all three
matrices; the half-width. of the individual components was 30 cm = in

xenon and krypton, and larger for argon. By contrast, in the present
" work, the triplet was only pertially resolved ih'xempn'and krypton,

and nct resolved in argon; further, the estimated half-width of the"

i res , : -1
individual components was 150 cm .

. . L L2
The observed shifts satlsfy ‘the pr dictions of theqry, ?” both with

ES

' recpect to' polarlzab;llty of the maurix atoms and w1 th respecb to the

1ntcrnuclear d;stancc between nearest nelchbors, spec1flcallj, the most

H

polarizable matrlx shows the smallest blue sh1¢L,‘while the "tightest™. -

matrix shQWS'the largest‘biue shif*;

.'EESE? McCartyvénd Robinsoh ha#e quanfitatively explained the shift
\Qbéerved invxenon,'krypton and argoﬁ on the basis of-a'iennard-Jones
potential.betweeh the trappéd mercury atom ‘and the rare gas atoms. IT
it‘is assumed that the shift observed in ﬁeon'should continue the trend
 -found iﬁ the‘other uhree matxr 1ces, McCarty and Robinson's calculations
éan be»extended,to.the neon matrix; using o :.2.90,‘M = 0.141 and

= 0.0206, the predicted shift is 3600 cm T, four times the observed

shift. Weltner, Walsh and Angell have observed a simiiar'discrepancy
in the case of the C molecuiéhirapped in,neon.7

3

Contrary to expectation, the shift of the mercury Sﬁuct“ﬂ“ in neon

RIS S P Y

«t
o)
ot
=
i

was even smaller than that observedﬂin'argons thus in neon;, e
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-

gualitative description of inferactions breéks~down; It must therefore
~ be concluded that the mercury atom cannot.occupy a éingle subsﬁ;:uuloual
"site in a néon laﬁtice. “Additional evidence of %the uniquenesé of the
nebn matrix 1s supplied by the fact that the profile 017the absorption
was distinctly diffe_i*ent in neon.:

The neon matrix can be seﬁisfaétorily descfibéd as a crystal
Meractured” near the site of a mercury atom; alternaﬁively the mercury
atom may éccupy two or more substitﬁtional siteé sLmulca ously. In
either case, the relativély narrow half—widthlof the absorption suggésfs
thét.the_enVironmenﬁ must be highly reprodﬁcible thrpughout the matrix.

Lr*p;eu Splitting in Xenon and Krypton. Although the data do not
g v _ g

permit a decision as to the cause. of the triplet splitting, several
factors can be'ruled out end some insight into the nature of the inter-
action can.be obtained. | |

(1) Multiple sités do not cause the different meﬁbers of the triplet.
One arrives at’this_conciusion by noting that the rélative intensities of
the three Cgmponents'are_not affected by changing M/R, o?Idéposition
rate, or by annealing of the matrix.

(2) By the same argumenu. one can reason that the splitting can not

=

-

be‘accounted fqr by the trapping of. two or more different species.

(3) If the presence of impurities were'the_cgusé;'one would expect
much lérger changes than are actuaily observed wﬁen lb% of wvarious impuri-l
ties were addea to the matrix gas.

The b*eaklng of or01ual degeneracy. remains a nossmble cause of the

ct
=

iplet. The appearance and behavior of the triplet during warm up
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eimerlmenus sugdcsts‘+hat une prlmary S?lvtuﬂna may be 1nuo‘a doublet,

vhile a secondary interaction results in *uruher snl tting of the long,
'wéVélengﬁh component of the Original doublét.- The'potential curvé"fdr

the ékéited sﬁﬁte 1eadih§ ﬁo the 2;?8 6A c0mD0ﬂ°ﬁu c¢oseiv pvarallels

the potential curve for uhe groana staue, while urc potential curve:

[

for the 2536 and 254 i features must have a sbeepe slope thén'thev
grouna state curve‘v Lﬁus small changes in internuclear distance during
_‘warm up would leadvtévshi ﬁing of the.tWO longQngelengthvgoﬁponénts,,
bu+ not of the 2528 6A buna. |

.Comn arison with Ouher Spe tra: Since the‘density of the sclid

§an be apvroached in l*oulas and - hlgn pressure gases, itviquf intere;t g
- to compare the spectra'obtained'in these two iaﬁter media with'the o
 spectra-observed~in the solid; it 1s recognized @hatvsuch.é comparison
is fréught With‘pitfails bécaﬁsé of the.mﬁch greater kinetie énergy

preSeht in-iiquids andigages'and because of the lack of-end'"ing order

these media. Nevertheless some interesting parallels can be drawn.

“(1) High Pressure Spéctra: The 3Pi e-lso meréury'transition has

been observed in the_presehce of neon,8 argon,8’9 “ypuon;lo and
nitrogen9-gp £o 1500 atm, 826 aﬁagats, 190 amagats; and 680 emagats,
réSpectively; ‘ |

Iﬁ each case, the princi pal absorptLOﬁ was observed to broaa a and
shift as the pressure‘was~increased; at higher dens1t1es, on e'or nore
satellites appearea on the short wavelength side of prluc ipal
.absorn ion and inereased in 1n~en51tJ with: increas irg density. In fhe

o

nitrogen the densitiéé‘achieved were sbout 80% of

£

cases of argon an

5

the density of the solid. TThe. speccra obtained in tucse medie

p
."1
@
i
®



gquite similar; at the highest pressures studied they consisted of two
broad overlapping Teabtures, both to the violet of 2537A.
Ronein and Dameny-Astoin have coumpared tho ]

s

in argon with that ob

g . B b K T e
LI & Mmavriii. PRLVENNEE)

matrix spectrum of well isolated nercury abtoms counsists of a single
broad feature, unlike the nrrh pressure spectrum. On the other hand,

small M/R experiments do. yrela two dboorbtloﬁ mexima; this similerity

Ao
v

with the high pressure spéck, ra. may be onry fortuitous

- inadequate ©o decilde.

By contrast, the matrix ‘Spectrum of well isolated mercury atoms
in nitrogen has o broad maxime ‘and thus shows g eater similarity To
the respective high pressure spectrum. The data of Robin and Vodar” -
suggest that at 820 amagats correspondingfto the density of the solid,
the two components of the hlgh—press““e spectrum shoula be at gbout 2515

" o
and 2L60A.
. : 3. 1. '

(2)  Liouid Spectra: The “P. « ~S. transition has been observed

1 0
1;12 3 da ) 2 e o de : y
Typical spectra consist of two components

in nUMErous solvents.l
separated by 25 to’ MOA. Ty@ically the short Wavelehgth member of the
- doublet 1s narrower than uhe long wavelength member; the center of
gravity of the entirerabsorption is shifted to longer wavelength from
2537A. |

The general shape of uhe liguid spectra is strlklngly similar <o
maﬁrix spectra obtained in xenon'and nitrogen. In each case, thé matrix

.spectrum has a narrow short wavelength component and a broader long

wavelength member (having two intensity mexima in the case of xenon).

coe
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The spectrum obtained in a partially warmed krypton matrixz hes the
same characteristic,

Molecular Spectra: Swal; M/R exper iments were corduc i under

conditions favoring the formation in the matrix of Hg, and other aggregates;

o

the eoectra observed confirm the presence of the dlmer.. The strong bvar

o I3 -

vpearing at 24 6.5A'and 2473.5A in krypton and argon, resy
198 g YP 3

‘d
[
e}
ct
}_J

.
o
[

corresponds to the 25LOA band of He,- The absorption located approxi

, ) S , 7 ‘
mately 200A farther to the violet probably corresponds to the

. l-,- 1. o de N
<———f Og ( S + TSg)

transition located at 2345A in the gas phase. The 2498.6A band in

‘v o - . ’ . 3 " . . - ‘- '
argon and the 2502.0A band in neon are of uncertain origin, dbut could:

also be due to the dimer.
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Table I

1
0

Transition in Solid Matrices

Authors Matrix .. Shift from 2536.54 Half-Width

| - -1, -1y,
(e ™y (em )
McCarty andvRobinson<2’3>_ Xenon .30 = 10 (&)
Kryptoh 795 * 10 (a)
Argon 1280 = 15 (2)

. ' e () ,

Roncin and Damany-Astoin 1so—05ﬂl2 -355 + 80 1000
Argon ' 910 = 80 650

(a) In each case the absorption was observed to split into- th

ree

[y

: B . : o an s s ' -1 .
components; the half-width of the individual components was 30ecm ~ for

xenon and krypton and larger for argon. The separation of the indi-

. ' L R -1 . o
vidual components was 120 £ 15 cm = in each matrix.




II

Experimental Parameters
Mavrix M/R Temperature Rat T Special Fomoriments
of Mercury Deposit
Reservoir (°C m-r:ole/hr
Xexon 10 - 1000 0 - 61 0.2 - 1.8 Warm-up and quench:
u-wave discharge

Neon

1

=y

ct

&

rogen

10

10

200

200

3700

2500

- 2000

- 3100

0.2

0.2

0.6

0.6

1.7

M-WaVe discharge

Warm-up
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Table IIT

. 3. ' 1
e Mercury P, « °S

1 o

- Trensition in Solid Matrices.

Matrix Center &t Half Shift from Helf Width Absorption
Maximum Intensity 2536.5A (em™) Maxi?a

(A) (em™1) (cm’l\ (em™~
¥enon, 20°K . 2536.0 39 420 10 * 15 305 39341 £ 15
‘ - 39 418 £ 15
. 39 536 = 10
Krypton, 20°K  2u88.6 ko 171 760 = 15 365 Lo 08h £ 25
o . - ' Lo 158 & 25
Lo 285 =. 25

Krypton, 4°K  2i87.6 50187 775 £ 15 365 -
Argon, 20°K 2458, % o 665. 1255 % 15 . 420 Lo 611 £ 20
Argon, L4°X 257.3 - Lo 683 1270 £ 15 . U435 40 641 = 30
Neon, 4°K oL77.4 4o 353 " oko £ 15 360 40 335 % 20
Nitrogen, 20°K 2L486.5 Lo 205 © 795 £ 15 780 50 10k £ 75
: g : LO 500 * 15
Nitrogen, L°k_ 2483.3 k0 257 . 845 £ 20 . 750 .- k0 10k £ 75
‘ o LO 510 % 15
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Figure L.

in Solid Matrices.
Warm-Up Experiments.

over a Temperabure Range from

nsorption Spectrum of the Mer

These Spectrs Represent

b

3 s
P, « 7S5, Transition

cury ' 5

Y]

20°K to sbout T0°K.

Impurity Experiments. Ixceot for the Addition of Different
Impurity Gases, the Ixperimental Pareameters were the Seme
for Each Ixperiment; M/R > 1000.

Absorption Spectrum in Argon as a Iunction of M/R and

Devosition Rate.

Absorption Spectrum in Neon.

=

with 7.5 cm

Exposed Area.

xposed Areca; (c) .CsBr Target with 2.5 cm
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Channel #2 | - Attachment

Flow- metering _ flange —
system ' S

- Channel,#'_i"'

0.5 mm M
“orifice

Mc Cloud| v —Mercury

gauge

MU-35284

Fig., 1
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Xenon
20°K
M/R=1000

Krypton
4 K
M/R=200 ..

Argon
20 °K
M/R =2300

Neon
4 °K
M/R=H00

Nitrogen
20 °K
M/R =2400

00 2450 200 2550 2600

X (A)

mu-3s208

Fig, 2
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. \\' - .
i S|  2536.5A
\ \ ‘

== +
< (a) Xenon .(b) Krypton | . (c) Nitrogen

g M/R=300 M/R=2300 3 M/R = 3000
o/ . . ™ S
" : te] — |
3 o P

) I ‘ » X ! | |
2500 2540 25180 24|60 2500 2540 24|60 25|00 2540 2580

x (A)

Fig, 3
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Nothing
added

‘ —_—
e

10% H,0
added

L ] { [ I
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A (A) )

Fig. 4
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(a)
M/R=2300
1L75 mM/hr

(b)-
M/R=10
0.58 mM/ hr

| (¢)
M/R=80
0.26 mM/hr

2536.5 A

1
2400

| | ] |
2450 2500 2550 2600
X (A)

MU.35288

Fig. 5
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(a)
! M/R=200

—
/—/
//

//
/ I (b)
M/R=2000
¢ (c)
° M/R =1100

2536.5 A

] ] ] | ]
- 2400 2450 2500 2550 2600

-3

A (A)

Fig. 6
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