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DIFFLKENTIAL ChUSE SECTICLS FCh
3
AUTUIOKIZING (5p) vy

ELLCTKOL EXCITATION GF CALNLUH
AND (Dp)1P1 LEVELS

b.larinkovié, V.Pejcev and L.lFilipovié

Institute of Physics, 11C{1 Lelgrade, F.O.Eox.57, Yugoslavia

Relative differential cross sections (LCS) for ele-
ctron excitation of cadmiumlautoionizing (5p)391 and
(5p)1P1 levels have been obtained at 4C eV impact energy
and from 2° to 1500 scattering angles. This is an exten-
sion of our previous work on electron scattering by cadm®
ium atom1. DCS are put on absolute scale by normalization
to the measured optical oscillator strengths (OOS)B.

A crossed electron - atom beam technique has teen
used in the electron spectrometer operating in energy
loss mode. Overall energy resolution was 50 meV while
the angular resolution of the spectrometer was estima-
ted to be 1° - 29, Primary beam current was 1-10 nA. An
electron detector collects scattered electrons at a
‘particular scattering angle with respect to the incoming
Ielectron beam over a solid angle 10-Jsr.

‘ For two fixed energy losses of 12L065 and 12.610 eV
Angular distributions of scattered electrons were
?ecorded. After subtracting the background arising from
the ionisation continuum & applying effective pathlength

correction factors relative LCS were obtained.
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Figure 1. Differential crcss sections

1

Lifferential cross sections for the (5p)1P1 state
were converted to the generalized oscillator strengths
(GCS) and normalized to the optical value of 0.5>.
lhe measured ratio of the (bp)ﬁli‘,l and (Sp)bk'1 is
2.591 + C.50 (statistical error) at 100. From this ratio
absolute LCS for the (bp)3P1 state was obtained. 1f GOS
is extrapolated to zero squared momentum transfer,
obtained COS is 0.073 what is in accordance with the
reported2 value of 0.07. Differential cross sectios
ancd absolute errors are presented in figure 1.

Statistical error at each scattering angle is
obtained as & weighted mean of several independent
measurements. Lstimatod errors due to the uncertainty
of energy scale is C.5%, due to the uncertainty of
angular scale 101, due to applied pathlength correction
factor 5% and due to the uncertainty of fitting and
extrapolating on CCS 174. lhe error due to the uncerta-
inty of intensity ratio is 25% and due to the uncerta-
inty of 00S used in normalization procedure is 20%.
Cverall abso ute errors presented in figure 1 are obta-
ined as a square root of the sum of squared errors
including statistical error for each scattering angle.

Integrated cross sections (integral, momentum
transfer and viscosity cross sections) are obtained by
extrapolating LCS to ¢° and 1500 scattering angles and
integrating over solid angle. Extrapolation to e is
made by usingthe fitting curve for GOS for the (‘)p)1[‘1
state. Obtained integral cross scctions are 0.277+0.081
and C.117+0.045 x 10—20 m2 for the (5p)1P1 and (5P)3P1

states, respectively.
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