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K X-ray satellite relative intensities of Ca excited by photons
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A b s tr a c t  The intensity  ratios o f  KuL'/Kul.° and /  KltL" o f C a in CaCO* and
C a H P 0 4 2 H ,0  com pounds are m easured by photon (C r tube) excita tion  em ploying a plane 
crystal (L iF  200) w aveleng th  d ispersive spectrom eter C om parison o f  these ratios w ith the 
published data show s a slight evidence o f the dependence o f the ratio on the inetdent photon 
excitation energy and chem ical com position o f the Ca com pounds and a definite dependence 
o f  the ratios on m ultip le  ion ization
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Introduction

Single K-shell ionization produces the normal Ka and Kp characteristic X-rays from atoms. 
Single K plus L shell ionization produces K X-ray satellites. These are designated as KLn where 
n is the number of L holes. This multiple ionization can be produced by photons, electrons, 
ions and heavier ions [1-6]. However, as the mode of excitation changes from photons to ions 
to heavier ions the probability of producing more number of L holes (multiple ionization) 
increases. With photon excitation, the first satellite can well be studied because of the following 
advantages: ( 1) non-deterioration of the target and (2) negligible secondary excitations. A few 
attempts [3, 7, 8] have been made by photon excitation particularly below Z = 17. Recently 
Murthy et al [9] carried out studies on the relative intensity ratios of the first satellites of Ka 
and Kp, respectively to those of KQ and ^characteristic X-rays emitted with single K hole of 
Ca in CaCO,. They carried out measurements using a plane crystal (LiF 200) wavelength 
dispersive spectrometer with X-rays produced from Rh anode. In the present communication, 
we have studied the relative intensity ratios of the first satellites of Ka and KpX-rays to those 
of their respective K X-rays emitted with single K hole (diagram lines) of Ca in CaC03 and
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CaHPO. 2H20  compounds using Cr lube X-rays for excilalion with a view to sec (1) the 
dependence of these ratios on the excitation energy and (2 ) the possible evidence of chemical 
effects.

The measurements are carried out with a Philips 1410 wavelength dispersive crystal 
(LiF 200; 2d = 4.027 A) spectrometer with C'r tube X-rays at 30 kV voltage and 30mA current. 
Murthy et al 191 used settings of 40 kV and 30 mA for the Rh tube. In our case the tube voltage 
is lesser and also the energy of the characteristic X-rays emitted by Cr is lower than the energy 
of X-rays emitted by Rh. Pellets of 5-mm thick and 50 mm diameter of pure powders of CaCO, 
and CaHP04.2H20  arc used. The data are collected in 2 theta steps of 0.05° intervals. The 
measured spectra with the various X-ray lines arc shown in the Figure I. The intensity ratios ol

Angle In degrees (2 Theta)

Figure 1. K X-ray spectra o f  Ca excited by photons The counts of C a H K )4 are increased  
by an order o f 10 to avoid overlap o f the spectra

KaO lK aL° and K^L1 / K^L° are evaluated from their respective areas and arc given in Table 
1 along with the available data 13, 6, 9, 10). Within the brackets, the corresponding values 
reported by Murthy*’/ al |9J are also given in the same table. The ratio by electron excitation of 
Parratt [6] is in excellent agreement with that of Murthy etal [9]. However, the present values 
are higher than those of Murthy etaI [9]. This shows some evidence for the dependence of the 
ratio on the excitation energy. As the excitation energy decreases the ratio is found to be 
increasing. Secondly, the relative intensities of the two compounds studied show slight evidence 
of possible chemical effects. The ion excitation values arc higher than the present values.

T able  l . K X  ray satellite relative intensities (% )

Present work (Cr tube) P arro tt [6] M cW herter e t  a l  [3] A berg [10]
Ra t*° pho ton  e x c ita tio n  e lec tro n  ex c ita tio n  p ro to n  e x c ita t io n  T h e o ry

C aC O , C a H P 0 4 2H 20  CaO Ca

KaL'/KaL" [ K ^ J  2.8±0.2 <2.2±0.2)' 2 6±0.2 2.2 10 0 3.1

KpL'/KpL0 fK ^ J  11*0.2 (0 8±0.2)‘ 1 4±0.2

Values in the brackets are o f  Murthy e t a l  [9J 
♦Used Rh tube anode
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which shows that the ratios also depend definitely on the probability of multiple ionization, 
which increases for ion- and heavier ion-excitations. However, Abcrg’s [ 10] theoretical values 
based on Nc like structure, with no screening, arc in better agreement with present measurements 
than with the previous values (6,9],
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