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dance with the predictions given by Smimov, it was found that two- electron loss cross sectionvalues (u11) are very close to those for one-electron loss process of neutrals (u01 ). Three-electronloss cross sections decrease with increasing the second ionization potential of the primary par­ticle and gas target mass number, Z, similarly as for two-electron loss process.In the investigated energy range, two- and three-electron loss cross sections increase sharplyand monotonically with energy, while those for one-electron loss process, are, in general, indepen­dent on energy, or in some cases increase very slowly with energy.

1. 3 Electron detachment in H- -H and O- -0 collisions
R. K. JANEY and A. R. TANCIC, Institute of Nuclear Sciences "Boris Kidric", Beograd, 
Yugoslavia 

Abstract 
A semiclassical two-state approximation of the collisional electron detachment is given in impact parameter treatment. Averaging the auto-ionization width in the continuum, for the rea­ction probability the following expression is obtained 

[-2r ]w (Q, v)= 1-exp -v-(R�-QZ)l/2 , (1) 

where Ro is the stabilization internuclear distance, I' is the averaged width in the interval (0, Ro) e is the impact parameter and v is the relative velocity of the colliding particles. The reaction cross section is obtained In the form: 

2I'&, where a=--, 
'V 

Q(v)=nR� { 1-; [1-(1 +a) e-aJ},

The formulae (1) and (2) refer both to symmetrical and antisymmetrical potential modes. 

(2) 

The total collisional detachment cross sections for H- -H and o- -0 reactions are calculated and good agreement is obtained with the experimental data. 

1.4 Electron-impact K-ionization cross-section for C and Al in the keV region 
W. HINK, H. PASCHKE and A. ZIEGLER, Physikalisches Institut der Universitat
Wiirzburg,. Wiirzburg, W. Germany 

While in recent years the study of cross-sections of atoms in outer shells byelectron impact has been subject of growing interest in experimental and theore­tical work, experimental data on inner shell ionization cross-sections are still rare 
as well as accurate. evaluation of these data. LotzD developed an empirical for­mula which covers also inner shell ionization. But experimental results of inner shell ionization cross-sections of low Z atoms - these are needed rather than data for high Z atoms in the fields of astrophysics, plasma physics nad quantitative micro-
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analasis with electron probes - are given only by Glupe and Mehlhorn2>, and Hink 
and Ziegler3>. 

There are two methods for measuring the cross-section, e. g. for K-shell ioni­
zation. The first makes use of the emission of an Auger-electron following the 
process of ionization alternatively to the emission of a K-quantum. Glupe and 
Mehlhorn2> used this method to determine the absolute K-ionization cross-sections 
of gaseous C, N, 0, and Ne-targets. The authors used the second (conventional) 
method which is based on the indication of a hole in the K-shell by the alternatively 
emitted K-quantum to determine the absolute ionization cross-sections of solid 

thin film C and Al targets for electron 
Proportional Counter impact energies in the region of a few 
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Registration 

ke V to about 30 lee V. 
The experimental arrangement is 

shown in Fig. 13>. A beam of mono­
energetic electrons is focussed with dia­
meter less than 1.5 mm on the unsup­
ported or Pioloform-backed thin film 
target (1.2µg/cm2 <ed<30 µg/cm2). 
The beam enters the target normally 
thereby minimizing the back scattering 
of electrons and the emission of brems­
strahlung in backward direction which 
is used for observation. 

The ionization cross-section QK 
of the K-shell was evaluated from the 
number N reg of registrated K-quanta
according to formula: 

1 4:ii A 1 N,eg 
QK=-•-• •-•-

WK Q NA·e·d q/e B 

e · NA/A number of target atoms per unit volume, 
wK fluorescence yield of the K-shell, 
Q solid angle of observation, 
q /e number of electrons impinging on the target, 
e counting efficiency of the proportional counter, 
e d mass-thickness of the target. 

The measurements had to be corrected in some cases for 1. scattering of 
electrons within the target, and 2. backscattering of electrons from the Pioloform­
-backening. 

Inspection of recent literature together with the evaluation of the experimental 
results of the authors in the low Z region shows that the semi-empirical formula 
for wK given by Byrne and Howarth4> for medium Z elements, may be extended to 
low Z elements. Using these values for wK all available experimental results in the 
low Z region are in reasonable agreement with the semi-empirical Gryzinski-for­
muJas> for QK inclusive the Glupe-Mehlhorn data. The latter are evaluated with 
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the wellknown Auger yield and not the fluorescence yield. In addition the compari­
son of theoretical and experimental data on QK for Carbon by proton impact gives 
a strong support for the value of wK given by the above mentioned formula. 

The experimental ionization cross-section for the K-shell of C ( wK = 0.0035) 
and Al (wK=0.046) is given in Fig. 2 and 3 together with theoretical curvess, 6, 1>. 
The relativistic computations of Arthurs and MoiseiwitschS> and of Perlman9> fall 
in this low Z-region practically together with the non-relativistic quantum me­
chanical calculation of Burhop7>. The use of Coulomb wave functions for the im­
pact electron (Rudge and Schwartz6> give better agreement with experiment than 
the Burhop calculation. 
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