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ABSTRACT —L, fluorescence yield of Tl has been measured by compa- 

ring the relative intensities of the K and L,-X-ray spectra. The experimental 

result is w, == 0.109 + 0.016 

1— INTRODUCTION 

Experimental information of atomic fluorescence yields for 

L, subshell, »;, is scarce mostly for elements in the atomic num- 

ber region Z > 70. Particularly, the three experimental values [1, 2,3] 

reported for thallium (Z=81) do not agree very well. 

The purpose of this note is to find 4 for Tl by comparison 

of the K and L,; X-ray spectra of this element, which is a different 

method. 

We denote by wx, 21, Fx, Fr, the numbers of primary vacan- 

cies in K and L, shells respectively and the correspondent number 

of L X-ray photons; x, 1 represent the atomic fluorescence yields 

of the K and L, shells and fr, the probability of ionization transfer 

from the level K to the L, level. 

The following equations are valid 

Fe=x 4x Fry=1 (tit frm %K) 

or 

01=0xK Boy t (1) 

Fe (#1/ 2x) + frm 
  

(*) This work has been supported by INIC (Portugal); results presented at the 

Conference of the Portuguese Physics Society (Porto, April 80). 
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A result for ; of Tl can be obtained from expression (1) as 
OK, 21/m_ and Su, are well known and F,,/Fx has been measured 
in the present work. 

2— EXPERIMENTAL PROCEDURE 

KK and L X-ray spectra of TI were obtained, following B— decay 
of 203 Hg, using a Si(Li) X-ray detector, 10mm in diameter and 5mm 
deep, fitted with a 0.025mm Be window and having a resolution of 
210 eV FWHM at 6.4 keV. 
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Fig. 1——L X-ray spectrum of Tl 

The source preparation and the method used to obtain the 
efficiency-absorption curve were previously described [4]. 

The L; X ray spectrum is due to the lines LBa, LBs, Lys, Lys; 
Ly4 and the contribution of these lines in all the L-X spectrum 
(Fig. 1) is evaluated by decomposing the Ly group in the L, and 
(Ly2+Ly6-+Lys+Lya4) lines. Theoretical L radiative rates of Scofield 
[5] and experimental values of Salem et al. [6] were used in this 
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evaluation. La of Np (15.9 keV) and 7 (14.4 keV) of 57 Fe, which 

have energies very close to Ly: of Tl (14.29) keV were used to 

obtain the shape of this line. 

3-—— RESULTS 

In table I we present the values of ox, fxi,, and 21/x adopted 

to determine », by expression (1); transition rates from Scofield (a) 

and Salem et al. (2) were used in evaluating Fy, / Fx 

TABLE I 

  

0, [7] Fity [8] n, [nx [9] Fy / Fx 

  

0.966 0.0190 0.155 0.0217 (a) 

0.0176 (b)         
Table II shows our result »,;=0.109+0.016 together with 

values obtained in previous experimental work. 

  

  

      

TABLE II 

Sujkowski et al. [1] Wood et al. [2] Auler et al.2[3] Present work 

0.114+0.025 0.07 +0.02 0.10 0.109+0.016 
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