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| Abstract
H The fntensity of tnelastic scatrering c/f electrons wsch
w 500 t5 1000 “lell-ry ensrgy by rvare uunw oamined in
an electron spectrometer with & resclution et“fa;:on. AL energiss
m beyond the first ionization iimit, structures localized in energy
sre detected, The structures in argon, nson, krypton, and xenam
‘ ocuur in a reglon & few eV below the L'I'. K‘{_. N;. and o'l“ jonitstion
sdges respectively, and probably correspond to discrets autolonizing
states of the laner electron tnvolved. The atructure in helive
has been discussed recently by Fana, and arises from tnterference
batwesn a two-electron sutofonizing state snd & Continwie, Becsuss
L enargy losses corresponding to extreme ultraviolet trsnsitions are
f eaasily sccessible, slectron scsttaring provides s versstile sethod

> for the study of affects far out in the continuum,

wea o The intensity of the Inslastic scattering of 500-1000 &V sliectrons
N

d in an 8} with &

1

by vare gases has besn
resalution of A20,7 &V, A highly schamecic diagram ;t the spparstus
s shovn fn Pig, 1. &n slsctron gun Forws sn intenss highly.collimated
E,l #lectron beam which passes through the gas to be studied. The path
‘ ":2 Tength in the gas Is about 50 om, and the gas pressure 19 10 the rengs
1te 3 x 107 forr. Those slectrons seattersd into & mell sulid
sngle sbout the direction of the slectron desm ars snrgy snalyssd
sl recorded sither with an XY recorder or polnt-byspoint on punched
popET Lape. '
A on W i on the 1 ton of st in the

tontinuous raglon of the spectrum shovs the firsc lontsstion potentisis
nonsequentiy no attempt wes mede to scourately locate and identify

the discrate loss paska balow the first jonizetion potentisl, as

done by Anl‘ vl by Cﬂm2 for all the rare gases. a\ui’ bas siso
anemingd che spectvum of the rars gases above the first fonigstion

potencisl, dut beceuss of 8 relstively Righ pressure in his sostteriag

. chamber, mesli psaks in the were b which cor dod

to twics the mergy loss of the strong discrete lose pasks. These

- multiple lons paake tanded Lo ob in the 1
parcicularly for tha heavier rere gases, In the work raparted:-herve,
‘ use of o sufficiently low gas pressure sssuad thet muitiple loss pesis

ware completely negligible, The structure observed must be actributed

[
Ro single scattering events.
. Fig. 2 shovs the inelsstic scettering intensity cdeerved in
helium with 500 eV alectrons. A prominent 1¢ pesk is o rod

st en enargy loss of 60.0 &V, and a emsll paak at 63.5 V. Thess
pasks have been previously observed in electron scatsring by

O )
z hiddington and ”_w"".b and by Stlverwsn and Lassettrs,” but heve

'nu resaarch 10 & part of Project DEFTIOKR, sponsered by the
. i
Advanced Resserch Projects Agency, Depsrument of Defense,

T e

o
w? sy .w{,.p

/3/5(:"7‘«5@3":: of cn'&"ﬁ';";,w(r._.c:'t"gs / -
4

. R - ~33-
brog ot ;tn«;f-,, Taiea A e o
enly recently besn observed in‘Ultravinler (V-V} sbeorption by

Neddan and Codiing.’

Tha position of the first two UV absorption
linss and the Limit of the series (e 11, 20) ave shewn in Fig, 2,
The ssymmtric ling shape has buwn supisinad by !m’ #8 remilting
from sn interaction batwem s doubly excitsd state (2s2p'P) and »
continuam (1egh).

The irwlsstic scattaring found in neon (s shown in Fig. 3.
Dafintre structure is chesrved nesr the L) fontzation adge at 4B.47 c\'.'
and s well corrslated with the seriss of UV absorpticn linse
convarging to the “'l tdge, 38 shusrved by Madden m'comu g showe
on the figure, The line st 44.9 &V, shown dashed, 1= wvesk and not
part of the series,

The vesults for srgom sre shown in Fig, 4. A prominent dip in
the scattering intansity occurs st abeut 28,5 &V, and 15 egain well
coreelated with the serise of U-¥ sbsorption linas converging to the
nl g ar .2 w,‘ &% obeerved by Medden snd Codling, snd shown
on the figure. In this case the UV messurmments show that the

intarsction between the discrete atete and the continuum resuits in s

degrease in U-¥ shsorption in the neighborhood of the line.

¥ig. 5 shows the scecttering intensity in krypton, A peak ia the
continuam is observed st sbout 23.7 eV and 1s probably dus to & pre-

lonisacion line in the series converging to the L lonisstion adge at

L]

21.51 @1," TMS line hay a0t previously been obesrved in sither

slectron g or UV sbeorp
The results for xanon are shown in Fig. 6. Tws mmsll pesks in
tha contirunm a¥s observsd at about 21,3 snd 22,7 oV snd sre probably
dus to preqonisetion lines ia the series convarging to the 0, fonat.
sation adge at 23.40 cv.m Although the peaks sre smsli, they sppasr
in ail runs onBenon, The peaks sre not instrumentsl siace thay did
ot acour in run‘l on other gasss. These iines have not previously

basn abeerved in sither slact ing or UV an.

La

Sscauss snargy losses corresponding to axtreme ul:n';‘vul.t
cransitions sre sasily sccessible, slectvon scattering provides a
warsstile method for the study of sffects far out in the continuum,

New structures in the rare gas aentinus Mave sldsedy Seen obssrved.

Recont imp tn app: and teshnique are am-
pected to give L ! in ing the lacation end

shaps of thess structurss.
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Figurs 1| - Schemetic disgram of the sxperimental spparstus,
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Question by 8. BOROWIT Z IU.S.&) H

1a there asy possibility that the structure sheerved is due to

flgurs 1 « Inelastic

ing of 500 & si in heltum,

¢ 1ty was d in the £ d 41 4 The o
poaks on the left are caussd by excitation of the lelp ‘!
ad 1s¥p lr lavels, Excitatios of doubly axcited states
is shown in the tneet. The position of the First tuo Hective » of the § ’
ultraviolet adsorption Lines observad by Madden and Codling

are shown by vertical lines, cogether with the series Answer by C, E. WINATT (U, A ) :
limit (He L5 20 and 2p). Bince 1have 5o knewledge of the properties of collective rtes,

Figors 3 - Inelastic scattering of 300 & alactrons in neon, Iatensity i« T " he . ver, the .
they sxist, "« dizectly, However, srectare.

-e in the f d dy

The tw pesks on
. abserved aze in sucellont sgreemem® with ultra-violet messsroments in Heliuwm,
the left ars caused by smcitation of discrste levels

Neon and Avgen which ave inerprewd convestisnslly. The stv:ctures in

below the £irst lonisstion limit. A porticn of the oone .
i Krypton asd Xonom fit into the skme paiters,

tinuum s shoun on an snlarged scsie. Peaks caused by
stotoaising statss sre svident, end agree well in position
with uitravislet sbeorption iinee observed by Medéen and

Quastion by i, HERING (FRANCE)

Codling, which are shown by verticsl lines, The seriss Wit hss bees the resscn you cheses high snergy slestrens, whes

Hmie (e L1 262p° ’s‘ ) ot 48,47 &7 §s sles shown,
ing of 300 & ol

lowsr suergy onds would have shown, in sdditien, metamtable states ¢

Figure & - inelasti in srgon, fInten~

sity vei messured in the forusrd dirsctio, The thres

Aaswer by C; K. BUYATT (U.5.4,):

poaks on the 1sfz s7e caused by excitetisn of discrate Annth of the 4 1s to & N

a4 -

he sscillator

f ton 1imit, The 13
levels balow the firet tonisation promd nan strength of atoen e asd molscules from the ity of imelastic slectr

anargy Migh onsugh for the Bors sppre-
ximation to bs valid, I sddition, the sos of higher ok smergies preds
more excitasion of sales Az in e contiounm which wore sanmvined in thie

ia ty in the ot an energy loss

1§ This reu - ol
of sbout 36,5 oV agrees well in position with the firet of

& seriss of ultraviclet absorption iines obesrved by Medden
and Codling, which are evidenosd by s geqranpe in abserp

tion. The first twe of these Linas and the ponding »
sectes limst G 11, 3%’ ’s" ) at 2934 oV ars shewn by
vorgiosl lines.
Figure § - lealastic scatteving of 500 & electron in krypton.
Portions N

ty was d tn the £ “
of tha cutwe ste showvn megnifisd, The three pesks on
tive 1eft ara cavsed by smcitation of discvets levals Welow

s

the first fontsation limic, An Incresss in iateneisy s

shosrved in tha continuul 8% an snargy losé of edwut -

23.7 ¥ Lo probadbly saveed by the fives of o series of &g
&

ng Lines ,-ntnl‘ fonisation edge V‘w&

(Rr 11, sotp® 50 s 0w
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