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The perforssnce of the XI-¢ ocolscidense technigus for récordlsag
dapth swnsikive Tpe opus ‘specira wan iovestigated,

1. Intredaction

Coaversion klectron W¥sabouer Spsctroecopy /CEMS/ lu Lo-
arensiagly halag uveed, as o nondestrusilive depth Lotefrated
‘ar depth sesaltlive tosl, for the asalyals of the surfoce
iayeare. The 4epis Integrated Lechalque lo suliable for the
fdeatification of the chemical compoonda cowpriolng surface
layera. Io thds teshalgue alsast all back acattered alscirons
are defietisd by an ‘Hi.-'{il'l‘_ Flow prporlicnal counter: For the
“Tre Lnotops, tBome sré tne I-skell /11.6 %69/ and K-shall
F7:3 ka¥/ conversion electrons as well an the K-LL /5.5 keW/
pad L=l F0.%7 xey Aager slectrons. The iotecmity retioca and
ine enargy distributions of these origimally moncemergetic
boans of elegirons are chasaged duriag tae elieiron intemsctlon
in the scattarer, The contribuilion of each surface layer S0
the depth integrated CZUS spectirum orijinates from o few mled-
iron bease of differeat soergles asd thus of differant pesttra~
tion depth. Thie cooplicate icterpretation of the deplh Iste-
grated CEIS spesirus,

In a sore detglled surface analyais the depih senaliive
technigue im wped, It 10 based on kmowledge of on alestroa
energy distrivation as & Pesstios of depik 1a the scatterer.
The H-shell coavsralos olsotros llae Lo ssamlly welsoted by
application of sa elebtzon spectrometer and fho corrslstion be-
twomn elecicon energy loos aad the electrom dspth of the erlgla
is utilized ia depin profilisg WSesbguer studies. The depth
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senoitive technigue ip tiae consuming due to very low tranemip
aisn of an elettron spestromster. TRLs limdie wide applice-
tlona of that techndgus.

The use of She He/OH, flow proportional ccuater and the Ken
colncidance teoknlque in UEES studies offers some sort of com-
promiss batwess the depth resclutica and the spesctira mtorage
tize. The purpome of thie paper 1o to invesiigate the jorfars-
ance of the Hlalrl:'ﬂ‘ fiow proportioual counter and Lhe k=0 coln=
aldeace techalgue for rocording depth asnaltive Tre cous
Epectre.

2. hxperimenial techaigue

Tne He/CH, proporticnsl couster nas widely been used in depth
integrated Ch&S investigations. Thio is mafnly dae to Lte high
sounting wflicionoy and 2w gecmeiry for ssatfered clectrond.
Up ta now Lhe energy resclutice of the He/CH, proporticoal
connter mag thoughi io be wery poor and therofore 1€ wam not
taken into socount in depth integrated CRD Lnvestigationa.
Howevar, the energy resolution of the He/CH, flow proporticasl
Eounter 1o about 17.Te for the £.36 ke¥ elestrons 1/« This
allows solooting at Ieast four nomcoverlaping energy intervals
within She O to T.3 ke energy range and atulylng depts vensli-
tivity of the CES spectrs 72/, Iven if depth sessitivity of
ke counber is nof sufficiently good for depth profilliasg CLS
Leveatizations one should kmow how the excerimeatal conditions,
suach as seiting of discrizipation levels or instablilicty of zas
Ebrdan, affsgl Lhe resulin.

Ia epder to improve depth senaltlvity of the HefCH, flow
sropartionsl couster one ehould elizinste sll contributions wb
tho He-anell conversicomelectron one ko the Uaas mpéctrus. Thia
may be dose; without a lexge decresse in the couatisz rete, by
apsplication of the X~o colacidence technigque, dur cxperimonto
wars perferzed al roocm texperature using m 51'2:1.!"1..1.:" Ladroe mnd
B oosabast asceleration JLlaeSeuer spudiromater. Twa SSssdausr
thalierdrs ware uaed im the cxperizeats: a 0.7~ *T3e enrlched
stodnless atesl foil amd 50.6n * §e soriched hamatite snd
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=agretlte layors of an iron subsirate. A duplax layer of
Eematite and magretlte wes produced by oxidlsing s ires foil
&t &2) K 45 13 hls of odr for 3.5 hours. Hesatite was Lhe
top layer; sagnstils was the second layer and the iron sub-
atrate was the third layer of the laovestigated scatterer, The
tron foll was melther polistied 5o snnealed prior to oxidizisg.
An onp=wire Hl.ﬂ:l‘ flew proporticnsl cousnter was coed for de-
tection of elecirons emerging froc u scatterer surface. GCon-
verwlon X=rafs /6.47 keV/, prodoced imelde the scatiersr simul-
tanecusly with the H-shell coaversiocn slectroas /7.3 keV/, were
reglotered by an .l.ﬁ"i:l-t‘ proporticnal oounier which waa placed
Just behind the rescnmat socattercor. The K-ray pulees were ussd
for colncidence parpoaes /1, 2/.

3+ Resalia and diecusmion

in grder 1o show the performancs of the I-¢ colncddenos teohe
aique for CEUS dsvestigeticone the nuclear resonance conbriba-
tian to the elecirom puloe-heoight specirum fof the stalsless
ptedl sootberer’ wap deétersised /Plg. 1/ with application SAS
and without opplivaticn /B of the colmcidence bechnique. The
colneldence ppacivua /A" originates asly from the K-shell com-
version elecirenon. The intenslty of the K-abiell electrom bewx
increasman with the inoreane in electron energy /decrsase in
depth’ what should be expected. Appari from the K-ohell coo=
Yeroicn eléctrons, the leghell converaios electrons and the
A=LL Auger electrons ave ooeh in loe noaceincldence apeatirum B,

r/,/-\ Fig.t. The nuclsar resonaccs
} contribation bo ke beam of
back scattEred elecirome debar—
mined for the * Pe eariched
. stalnless ntenl scatierer wiih
.| "*EK\‘ fhf and witbout /% epplice=
oy ™ ."i - tion of the E~a colacideace
Tmin, m. tachni gue,
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PELATIRE  HIEMIFTY I'sp

VELBETY: I msin f WD 1 A
Flged. ‘Ihe colseidenss FLleft a=d sos-celmeidesces Sright
Lieddi mpecbin slpulteneously recorded Sop the upper / AF, w0
iakermedinie /B and OF and lower /I endrgy inbervals of
eLecirong vRergluf Jrom tar duplex layer 4f nesatiie and
Eagnatiie 08 LEe fpon Ssubatrabe.

1a atudy of thea depld seceitiviiy of the colnoldensce and
retbeiscddenge CLIE gpestre »r umed ShY resoasnt ssmilerer cee
pomed of the duplex lagrer of hemmiite sad magnetiie -aa an iros
substrate. Eignt /fous solncidests and the corsespiading four
rasecolncidence/ CEMS spectra were aimulta=esusly renorded
. &F Tor foar ssergy imbervels af the elestrcs sulee-balght
Bpeciras. The A speotes wers resorded for electroas of nighest
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SUeT aExtetl corrTesponds to the heaatlte layer /iop layes',
the inser oae 1o subptrate Sthied layesy and the ré-
Baining tec sextels are due o the &4 s=d B sublatticea of the
gagaetite Layer Sassond layers. Tha positiona of the penks
arrialcg fros various phsses preasat and parcantages of the
totel spectrus ares ccobtributed by each phass aré indicated in
Figs 2. From taelr comparisce the depth ssositivity of both
colncidence and noo=oolncidecce CHAMS specizn ie evideat. The
depiz menaltivity 16 aled vicomlised by cheages of lirne aa-
plituds ratiow of varioos phasse. The top heatlis phass Lo
moss pranaunced in the B colncidence spectrus shile. ibs despent
Fo shase £n the D ooe what should be sxpected. The L-ashpll
corvecshen alsstrcas asd the K-LL Auger slectroms notoolbla is-
fluende the atn-coincidence CEES apectira. Tha iroa eontribution
Lo tow mon~colncddencs epectros A 18 Whe largest cos wilie She
hesalite conlridatica is the smallest coe. Thie CEO specirua
sriglamtes =ainly from the L-shall conversion electréns. There
iw a0 correspomding one recorded by the colmcldende LtechAlqEes
In cenclusion, both ihe X=n coincidencs mad nen-coindidencs
CEdE specirs recorded with the I'I-n.l"ﬂ* flow propertlcanl counter
ate depth nsnsitive, This property sbould be takm inte ac-
eakat 1n the depth integrated investigationm or may be utilized
in tae preliminssy depth senaitive ourlface studisc. The I-8"
coimoidence Yechnligue Llmproves dépth sensd Hivwlily of CEES
spedira recorded with bhe He/CH, flew proparticaal counter.
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