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The r&fleotivity of solid SF& has been measured in the
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betueen 170 and 300 eV. For comparative purposes the ab-

sorption spectrwn of the free molecule has also becn ob-
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I. INTRODUCTION

From tnany point;, of view SFG i a a very interesting molecular gas and ils

electronic structure. äs well äs the different eleetronic trans it Ions witbin

. ' ̂
the molecule have been inves tigated by several methods. Photoclect ron" »'"

photoionizat.ion3 >'' and inelastic electron sr.attering measureraents have b-^e

performed. In the latter case5 the photoabsorption curve has been deduccü

from the loss functi on. Several authörs have carried out direct optical

measuremcnts. Codling observed a vibrational progrc-ssion and woak Rydbr.r^

series and measured the absolute photoabsorption cross section for 3 ener-

gies abovo the first ionization limit in the energy ränge 20.6 Lo 26. l l e.V

where valence shell excitation:; occur. Similtir rcsults have been obtained

by Sasanuma et al.7. The S K(1s) spcctrum (2A50 eV to 2900 eV) has been

studied by LaVilla and Deslattes8, the F R(Is) spectruQi (680 eV to 760 eV)

by Zimkina and Vinogradov9. Zirnkina and Foraichev10 observed streng ab-

Sorption lines in the L (2p) spectrum of S (170 eV to 300 eV), No Ryd-

berg structure has been observed in these inner r,hell transitiot) spectra;

only recently did Nakamura et al.11 detcct weak Kydberg series bctv/een the

sr.rong absorption lines of the S L (2p) spectrum.
X JL j J. 1. J.

Moleculai orbital calculations have been performed by Gianturco et al.

and by Connolly and Johnson '.
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To obtrtin additior.aJ infortnation on the na.ture of th^ cl ecuroni c. structure

of SFg wc- have prrformed optical measuremants on solid SF^ . COT-[K.U:J .son of

the optical spectra of ir.aterials in the gaseous and so] in Ktatt- in Lhe sx-i\-:

energy region alluwa im to obtain informatioa on the localil,. or uou-

TocalJty of transitions.





Figur es l and 2 show t he rxper imen t.i I rcsul ts . In Fig. l ve RO« t he r L sul i t;

for t he VÜV region. The t-; a s absorption da t a are eonipaced wi t: 1t da t a fron

Simpson er a l. "' obtaincd by ccnvcrsion of t he i r clee tron enc-rgy l oss ch> t;:,

and also wi th 3 cxper ivnental data points obtsined by Codl i'.ij-, ' .

The long wavelengths VUV rc-flaction r.poctruni of solid SFb shows three msin

peaks at 16-7, 19.6 and 23.0 eV. A rcduction of r h t: reflection Lo a e _, cu: ve

was not perforrr.od, becau^.c tue usual rulc for refl ecti vity valiujs up to

20 % shows., t ha l" f. he mai n character of t: he. spectra rcmains uachanged a'J Lhough

thc pcaks may be slightly changed in thü F;̂  curvt1 äs regards cuergy poi;ii:.ion

and oscil lator strcngth. Althouyh Lhc nbsolutt?. reflcc l_ivi ty (ncver excecdiri^

10 /;) clianged wi th dir ferent exper iiViCMr.iI r.ondit ioiis (o.g. evaporati o n spr-ed)

t he ^enaral shope of t he spec L r um re:nain(-'d uuchau^od.

We wo u l d like t o einphas izc that t he tv:o VUV spect r a of g^seous ÖIK! solid SF

are rnuarkably diilerent; in the region between 10 and 16 cV vhcre prnnouar.n

f ine- s t: nie turc i n thc gas CG n be scon, v/^ only find a rat hör Kinooth i r. cre.cse

of thr ref l cctivl Ly in tihc sol id. In tl.-e ränge b^fwecn 16 eV and 30 r: V thc

spectra of the g^ s and the so l id soom to have sc:!iO siiui lar i ty.

The r; ' tnation i ;. compl er. r-"l y ö i.f f; er er; l' i n t ho XU V ro^ion (Fijj,. 2) , Here tlu'1

absorption spect.ra of gast'ous and ^olicl S>\o eqval witbin tbt. t.xpr-i'i'.L^-kt^

errors. UoLh s'.pc-c-tra are in !;oo,-] accordarice with the datn fro;;1. /.iT.kir.-' .?-rd

Foiaf ein:: v "' ; on? y thf- onor gy oo:> !. t i o m of thc abscroricn i n .1:-;.?.r.: a arp s J ] j',!'l l >

d j I t -rc -it i;0r <„.i.i' ; v.-̂  r.



Our exp er mental resul t s are i r. excellent Agreement wi th recent Lheoretic n.1

considerations made by üehmer . The valence States are formed fron* atomir

S 3s and 3p and F 2p s täte s. 'The f nur Oüf.crrr.ost molecular orbitals cc.:upi cd

in the ground state are entirely formed from atomic F stales. As ehe F" iei;:-

are in the outer part of the rcoiecule they are affected by the next neigh-

bours In the solid, even though the binding is eascntially the ve^k van der

Waals binding force. Thus it can easi]y be txplained that the :nolecular and

solid state VUV spectra are quite diffcrcnc äs regards excitationfi f^roin the;

outernics t Orbitals.

This is no longer true for the cther occupied valence crbitals forirod from

aLomic S and F states. Tlie bandn observed around 23 eV in both the vapcur

and the solid staLe nuiy have t h f.- samc origin. One ir.ay tc-utaL ive].y a^sign

( t \ 7 \p and F ?.p atomi c stat^s (4t , 5a " , sec e. g. thp correlation diagram

in Ref. 2l). As regarüs the exeitations frorn the S L (2p) Orbitals

(Fig. 2) all the transitions rake place betwep.n ratbcr l;n:ali zcd rr.?re:~

within the cffeetive potential barrir.r for v .cd by the surrcundJng 1-" ions.

They are, therefore, nardly aflected by the chcmical surroundin;:s in the

solid. The i n terpre ta t ion of the strong ab^orption linus In th*j rn'.'lecuJ. *-.

given by U:ihfrier/'1 may be izransferrcd to the solid s t s L r spectr;: In a strai;;;!

torward iranncr. Tho dosiblet structurc a t l 73.'- eV ha s o ;,••;:;-. a s s i •:-.'., eri t o Lhc
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Fig. l Absorption, of gaseous SF6 and ref l r.rtance o L solid SF

in thc VUV regiou. ]v, La obtainc:i by Simpson et a l , !

and CocUing6 arc given for compari.son.

Fig. 7 Absorpti on spectra of j^aseous raid solid SF. .' n thc XU V

reg i cm. Tb o ab Sorption s p t? et) UN of gascous 5F obt^i ,ICH

by Zimkina and Foniichev i s g i von f or compar i son.
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