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Introduction What is an X-ray satellite?
E.g. primary vacancy in L3 E.g. primary vacancy in L1 with a CK transition L3L1M4
Can the presence of X-ray satellites be ignored for L X-ray emission intensity measurements? & primary di y l & primary y I
« L X-ray spectra of radionuclides can contain X-ray satellites due to the presence of multiple vacancies X-ray diagram line X-ray satellite
. - M5

created by Coster Kronig (CK) transitions or the shake-off process. M5 %ectmn M5 P sectator vacancy
« L X-ray intensities of radionuclides are usually measured with semiconductor spectrometers. _— _
« Based on the assumption that their FWHM energy resolutions are larger than the energy shift of the X-ray m " Xeray L3-M5 M M Q[@Wﬂ"ﬁ;fﬂamﬂf

% 5 : " eaps for Np: & -
satellites, the satellites are ignored during the fitting procedure. tg o0—— E(L3M5) = 10839 eV ||L3 B
-> Is this assumption valid or does it cause large systematic errors on L X-ray intensity measurements? L1 L L —-
L1 -o——— L e——
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L X-ray spectrum of Am-241
* The FWHM resolution of 26 eV allows the main satellites to be fitted
« Only L3-Yj X-rays have satellites due to CK transitions L1L3M or L2L3M

« 2-4 Voigt functions are needed to fit L3-Yj transitions
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- 1 Voigt for the diagram (energy E;;.y; 4iq and intensity /;;.y; 40)
- 1-3 Voigt for the satellites (Ey.yj s and Ij.yj sar)

D lin1ivj = livj,dia * lii-vjsat
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Simulated HPGe spectra and their fitting procedur
Two L X-ray spectra were simulated with a FWHM energy resolution of a typical HPGe: Comparison between the input and output intensities (I;, 1i.y; and Iy 1i.y;) from
+ spectrum with satellites, input parameters: E,;.yjsar, Evivj,diar Liovjsats liivi dia the fitting procedures using the deviation d: = (I v = lintioyi)/ Tiniiy; 100

« spectrum without satellite, input parameters: Ej;.y; gias lLi-vj,sat> ILi-vj,dia

> satellite energy shifts are null: Eyyjsac = Eviyjia The 2 spectra are labeled “wo” (without satellite), “w” (with satellites), and

the 2 fitting procedures “fixed” (fixed energies), “free” (free energies).

) Simulated without satellites Simulated with satellites
o003 Total fit wo0n] — i
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2 , o transition  (&V)  hn (%) Ouojiixed Owojfree Owiixed Owiree group dwosixed Owosree Owiixed Owiree
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The presence of satellites is ignored during the fitting procedure. For each of these two spectra, L3-M5 13945 3131 03 01 04 -17 ) ) ) )
processing with fixed or with free Voigt energies is used. The residuals are shown below. L2-M1 15861 0.9 06 05 00 07 Ln 06 05 00 07
) o . L3-N5 16841  7.00 07 -291 -08 -62.1
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. Energy (eV) . . Energy (eV) . . L1-N3 21337 119 18 42 36 51 ’ ) ’ )
-> Residuals from the processed spectrum with satellites are larger at the satellite energies. L2-04 21489 161 51 22 29 14
< J 2
Conclusion R — .
 The intensity deviations d,, > d,,, for L3-Yj d, > d,,, but d, remains
From a high energy resolution X-ray spectrum of Am-241, we have shown the presence of intense « d, =d,,for L1-Yj and L2-Yj relatively small.
satellites. With the simulation of HPGe spectra with and without satellites, and by applying - The satellites introduce systematic errors > semiconductor detectors
different fitting procedures, we have demonstrated that the measurement of L X-ray intensities can for individual L X-ray intensities with can provide satisfactory
have significant systematic errors due to the satellites, however these deviations are relatively semiconductor detectors. results for L X-ray groups.

small for L X-ray group intensities.
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