
SEVENTH YUGOSLAV SYMPOSIUM

ON

PHY$IE$ OI IOIIIIII EISI$

t$rl

CONTRIzuTED PAPERS

T.2T SEPTEMEER, l9,.
ROYIIIJ. YUGOSLAVIA



t9

DIFFERENTIAL CROSS SECTIONS Op 2OO AND 3OO eV

ENERGY ELECTRONS EIASTTCALLY SCATTERED BY KRYPTON ATOMS

L. Vu5kovid, M. Xurepa and V. BoEvarskl

Institute of Physlcs, Beograd, yugoslavla

, We extended our measurements of electron scatterlng to
krypton atorn as a target ln order to obtaln absolute dlfferen-
tial cross sectlon values. Dlfferentlal cross sectlon data for
the krypton atom have not be publlshed so far, and only rela-
tlve intenslty curves existed for a few energies (1) (2). At
the tlme we flnlshed these measurenents Bromberg (3) sent us
a preprint includlng absolute dlfferential cross sections of
elastlcally scattered electrons by krypton atom, too.

The apparatus these measurements have been done with
has been reported elser/here ({). Briefly the experlrnent can be

descrlbed as follows. An electron gun shoots the electron beam

erith energy width of I eV into a gasous target. The current of
the primary beam fo is measured by a Faraday cup. Scattered
electrons are energy selected by a retarding fleld analyser'
and their current f" measured by collection 1n a Faraday cup,
too. The electron gun and the scattered beara collector were

mounted In separately punped vacuum chanbers.

In our earller measulernents the'gas target pressure was

determlned uslng an IGl,l2A (Edrrards) type lonization gauge call-
brated by Leck (5) for various gases. Thls part of the experlment
r.ras altered recently ln the followlng way. The gas Pressure Is
monitored and rneasured by an JEvT lonization gauge. The sarne

gauge was, after completing the dlfferentlal cross sectlon
measurement, transfered to an other vacuum system and absolutely
calibrated by a gas f1@, nethod (5) (7). The callbratlon nethod

$ras carefully examlned and all pos31b1e errors determtned (8).

From Deasured guantttles of prlnary beam current Ior
scattered electron current I" and gas Pressure P the dlfferen-
tlal cross sectlon ras calculated uslng equatlon
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Here L9O Ls the effectlve priEary beam length as seen fron the
scattered electron detector second aperture, and A0rO ls the
solld angle of the detector apelture ln respect to the scatte-
rlng center, both for angle e- = 9oo. For angles different
than 9oo the product of L"""otro geometrlcal quantltles was

correcteal by the sln approxlmatlon. For dinrenslons.of our
app:rratus the real t ldth of the beam could be neglected, and

the beam taken to be llnear.

For absolut'e soss section determinatlons one has to have

scattered electron sygnals measurable to hlgh accuracy by
uslng the available lnstrurnents. That is why cross section
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determlnations were performed in a narrow aDgular interval
fron 10 - 25o, where the scattered electron sygnal is of the
order of Io-13 - 10-12 ampers. For bigger argles the scattered
sygnal becomes to low. lnterfering lrith the background sygnal,
so that its measurerrent with integral roethods Is rathe! dif-
ficult. For angles blgger than 25o the sygnal w111 be.deder-
nined by single electron detection and then normalized to
cross sectlon values at snaller angles. Results of these expe-
riments wlII be reported- in due coarse.

Prellminary results for lncident electron energies of
2OO and 3OO eV are presented ln Fig. I and 2, respectlvely.
Eor comparison data of Bromberg (3) are shown, as well as

calculations by Fink and yates (8).
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As one can see our results are hlgher that those of
Br@berg for both measured energles. ft is lmportant to polnt
out that the shape of curvea are ldentical in measurements of
Bromberg and ours, anal that the ratlo of cross section values
for a1l measured anglee ls almost constant.

Authors wlsh to expresg thelr gratitude to Dr. P.Bromberg
for sending hLs results prlor to publlcatlon.

Thls work eras supported by the Republlc Councll for Scien-
tlflc Research of SR Srbija and,by the NBS project pL 48O.
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