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(57) ABSTRACT 

In order to realize accurate analysis with a fluorescent X-ray 
analyzer characterized by being non-destructive and non 
contacting, in a short period of time, there is provided a 
common X-ray generating Source, a collimator for focusing 
primary X-rays, and, as an energy dispersion type X-ray 
detection System for analyzing fluorescent X-rays as a 
means of elemental analysis, an energy dispersion type 
detector where a Sensor with a low count rate but having 
Superior energy resolution and a Sensor with poor energy 
resolution but having a Superior count rate are juxtaposed. In 
a method where a detector Signal with Superior energy 
resolution is utilized as foreseeable information in quanti 
tative analysis and then utilized in qualitative analysis and a 
detection Signal with a Superior count rate is utilized in 
quantitative analysis, after a latter Stage comprising a pream 
plifier of the detector, a linear amplifier and pulse height 
analyzer is provided individually, and qualitative and quan 
titative spectral processing is carried out using a common 
control and computing unit. 
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ENERGY DISPERSION-TYPE X-RAY DETECTION 
SYSTEM 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to an energy disper 
Sion-type X-ray detector utilized in energy dispersion-type 
X-ray analyzers and X-ray analyzers fitted with electron 
microScopes. 

0002 With energy dispersion-type fluorescent X-ray ana 
lyZers of the related art, Selections are made as to whether to 
give priority to resolution or to count rate by utilizing an Si 
Semiconductor detector with Superior energy resolution and 
then Switching over the time constant of a count circuit. 
However, there are no fluorescent X-ray analyzers capable 
of utilizing high resolution information to perform measure 
ments at a high count rate, i.e. to take measurements with a 
high degree of precision over a short period of time. 

0003. The energy dispersion detector has a detection 
performance whereby the resolution and the count rate 
conflict with each other. Typically, when the device thick 
neSS and Surface area of the Sensor are increased in order to 
increase the count rate, the resolution either deteriorates or 
does not function at all. 

0004. In the related art, when elemental analysis or thin 
film measurements are carried out using a fluorescent X-ray 
analyzer, and the Sample is not as-yet known, qualitative 
analysis is required. This situation requires a high resolution 
Spectrum where each peak overlaps as little as possible, and 
a Silicon drift chamber or Semiconductor detector is there 
fore used. Conversely, in the case of quality management 
when measuring thin films, or cases where the Structural 
composition is already known from the point of View of 
quality management and it is only wished to perform com 
position measurements, then proportional counter tubes hav 
ing high count rate characteristics are used with the aim of 
keeping Statistical errorS regarding the Strength of the X-rayS 
Small. However, after performing qualitative analysis using 
a high-resolution System in order to identify as yet unknown 
Samples and implement high-precision measurements, it is 
necessary to perform the measurements again using a high 
resolution System taking the identified element as foresee 
able information. 

SUMMARY OF THE INVENTION 

0005. An energy dispersion-type detector is prepared 
where a Sensor with a low count rate but with a Superior 
energy resolution and a Sensor with poor energy resolution 
but with a Superior count rate are positioned in a juxtaposed 
manner. A method is then adopted where a signal for the 
Sensor with Superior energy resolution is utilized as fore 
Seeable information in quantitative analysis and then utilized 
in qualitative analysis, and a Signal for the Sensor with a 
Superior count rate is utilized in quantitative analysis. The 
latter Stage of the Sensors comprise individual preamplifiers, 
linear amplifiers, and pulse height analyzers, and processing 
is performed on Spectrums in both a qualitative and quan 
titative manner using a common control and computing unit. 
This means that high resolution spectra for use in qualitative 
analysis and high count rate spectra for use in quantitative 
analysis can be obtained simultaneously in a short period of 
time. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0006 FIG. 1 is a view showing a first embodiment of the 
present invention; 
0007 FIG. 2 is a view showing a further embodiment of 
the present invention; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0008 FIG. 1 shows an embodiment of an energy disper 
Sion-type detection System enabling processing of data 
obtained while Simultaneously detecting a high resolution 
X-ray Spectrum and a high counting efficiency X-ray Spec 
trum, with dimensions being Small in both cases. A Sample 
1 is irradiated with primary X-rayS2, and fluorescent X-rays 
3 generated as a result are detected by an energy dispersion 
type X-ray detector 4. A high resolution sensor (first sensor) 
5 characterized by high resolution Such as, for example, a 
silicon drift chamber (SDD-1) with the time constant of a 
count circuit Set to be long and utilizing a high resolution 
characteristic, or a microcalorimeter (MC) or a Josephson 
junction Superconducting X-ray detector (STJ's), and a high 
count rate Sensor (Second sensor) 6 characterized by a high 
count rate Such as, for example, a high count rate Silicon drift 
chamber (SDD-2) with the time constant of a count circuit 
Set to be short, or a high purity Si Semiconductor detector or 
Si(Li) semiconductor detector (SSD) are provided at an 
energy dispersion type X-ray detector 4. Then, processing is 
performed on Spectrums in both a qualitative and quantita 
tive manner using a common control and computing unit 11. 
0009. When a silicon drift chamber (SDD-1) is utilized as 
the high resolution Sensor 5, the resolution with respect to 
the Mn-Ka line (5.9 keV) is 150 eV or less, and the count 
rate is in the order of 1000 cps. When a microcalorimeter 
(MC) or Josephsonjunction Superconducting X-ray detector 
(STJ's) is utilized as the high resolution sensor 5, resolution 
(FWHM) with respect to the Mn-Ka line (5.9 keV) is a few 
tens of eV or less, and the count rate is from a few hundred 
cpS to a few thousand cpS. 
0010 When a silicon drift chamber (SDD-1) is utilized as 
the high count rate sensor 6, the resolution (FWHM) with 
respect to the Mn-Ka line (5.9 keV) is 250 eV, with a count 
rate in the order of a few hundred thousand cps. When a high 
purity Si Semiconductor detector or Si(Li) semiconductor 
detector (SSD) is utilized in combination with a digital 
signal processing system, the resolution (FWHM) with 
respect to the Mn-Ka line (5.9 keV) is 200 eV or less, with 
the count rate being in the order of a few tens of thousands 
of cps. With the silicon drift chamber (SDD), high energy 
detection is not possible because of the inverse relationship 
with device thickness, and a detection rate in the order of 
15% is obtained at 25 keV. However, with a high purity Si 
Semiconductor detector or Si(Li) semiconductor detector 
(SSD), a detection rate in the order of 75% can be obtained 
at 25 keV. 

0011 Further, an embodiment where, rather than provid 
ing an integrated unit as the high count rate Sensor 6, there 
is separately provided a proportional counter tube with a 
resolution in the order of 1 keV but a count rate in the order 
of a few hundred thousand cpS and, when a Scintillation 
counter is utilized, a poor resolution of a few keV and a 
count rate of a few hundred thousand cps, is shown in FIG. 
2. 
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0012 FIG. 1 also demonstrates the X-ray spectrum for 
the case where a microcalorimeter (MC) and Semiconductor 
(SSD) are utilized as the high resolution sensor 5. High 
resolution X-ray Spectra and high count rate X-ray Spectra 
illustrate the respective Sensor outputs when the sample 1 is 
barium titanate. A microcalorimeter (MC) giving a resolu 
tion (FWHM) in the order of 10 eV for a Ba-La line (4.47 
keV) and a Ti-Kb line (4.51 keV) can be provided separately, 
but it is not possible to provide a Semiconductor detector 
with a resolution (FWHM) in the order of 180 eV separately. 
This means that qualitative analysis using X-ray Spectra 
from high resolution Sensor 5 having a high resolution 
characteristic or quantitative analysis using spectra of the 
high count rate Sensor 6 having a difference in count rate of 
two orders of magnitude different is possible. 
0013 When a detector with a superior count rate is used 
in the related art, Structural elements are inputted as fore 
Seeable information and overlapping peaks are Separated and 
analyzed. When a high resolution detector is utilized, the 
measuring time is extended and the intensity of the X-rays 
is multiplied up to a prescribed X-ray intensity So as to give 
the required precision. However, with the present invention, 
while analysis time is made short using a single System 
accurate analysis is still possible. 
What is claimed is: 

1. An energy dispersion-type X-ray detection System 
comprising an energy dispersion-type X-ray detector, Said 
energy dispersion-type X-ray detector comprising: 

a silicon drift chamber utilizing a count circuit with the 
time constant Set to be long, and a microcalorimeter or 
a Josephson junction Superconducting X-ray detector 
as a first Sensor that is Small in dimension, has a poor 
count rate, but has Superior energy resolution; and 

a Silicon drift chamber utilizing a count circuit with the 
time constant Set to be short, and a high-purity Si 
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Semiconductor detector or an Si (Li) Semiconductor 
detector as a Second Sensor having poor energy reso 
lution but having a Superior count rate, with the first 
and Second Sensors being arranged integrally in a 
juxtaposed manner, 

wherein a System is adopted where a signal from the first 
Sensor with Superior energy resolution is utilized as 
foreseeable information in quantitative analysis and 
then utilized in qualitative analysis, and a signal from 
the Second Sensor of Superior count rate is utilized in 
quantitative analysis, with the latter Stages of the Sen 
Sors comprising individual preamplifiers, linear ampli 
fiers, and pulse-height analyzers, the processing on 
Spectrums being performed in both a qualitative and 
quantitative manner using a common control and com 
puting unit. 

2. An energy dispersion-type X-ray detection System 
wherein a Silicon drift chamber, microcalorimeter or Joseph 
Sonjunction-type Superconducting X-ray detector taken as a 
first Sensor with a low count rate and Superior energy 
resolution, and a proportional counter tube or Scintillation 
countertaken as a Second Sensor with poor energy resolution 
and a Superior count rate are located in a juxtapositioned 
manner, wherein a System is adopted where a signal from the 
first Sensor with Superior energy resolution is utilized as 
foreseeable information in quantitative analysis and then 
utilized in qualitative analysis, and a Signal from the Second 
Sensor with a Superior count rate is utilized in quantitative 
analysis, with the latter Stage of the Sensors comprising 
individual preamplifiers, linear amplifiers, and pulse height 
analyzers, and processing is performed on Spectrums in both 
a qualitative and quantitative manner using a common 
control and computing unit. 


