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Introduction
To ensure precise measurements and low detection limits, the light sources 
used for the atomic absorption spectroscopy must meet certain criteria – the 
spectral lines used in the analysis must be narrow, stable in time and have no 
self-absorption. It is also preferable for the light sources themselves to have 
long lifetimes.
In this work we compare some spectral properties of high-frequency 
electrodeless lamps and hollow cathode lamps with arsenic filling. We 
measured relative and absolute intensities of several spectral lines in the UV 
region as a function of power, and afterwards compared the radiation 
intensities for both types of the light sources in the relative and absolute 
units.

Experimental setup
A Jobin Yvon SPEX 1000M spectrometer with a measuring range of 180-850 
nm (spectral resolution 0.007 nm) was used to measure spectral lines in 
relative units. 
In turn, to measure the lines in absolute units (irradiance at the distance of 5 
cm), an Ocean Optics spectrometer with a measurement region of 210-1100 
nm was used (spectral resolution 0.3 nm). To be able to measure absolute 
intensities, the curve was first calibrated in the UV region (200-400 nm).
An arsenic-filled high-frequency electrodeless lamp (HFEDL) and an arsenic-
filled hollow-cathode lamp (HCL) were used in the study.

Measurements and Results

Fig.1 spectrum of arsenic in the UV region.
Fig.2 As high frequency electrodeless lamp and operating in generator .

Fig.3 Dependence of relative intensity on power in HCL. Fig.4 Dependence of relative intensity on power in HFEDL.

It was difficult to obtain absolute intensities of As spectral lines, as the spectral 
signal to noise ratio was low and the spectral lines were hard to decipher. Due to the 
characteristics of the spectrometer, only spectral lines with wavelength of 210 nm 
and higher were distinguishable.
The absolute intensities of both lamps changed slightly with the increase of 
generator power (Registered power values were the same as for the measurements 
of the relative intensities.). The intensities of the HFEDL were within the range from 
7,2 ± 0,3 µW/cm^2 (the smallest spectral line) to 108,0 ± 2,4 µW/cm^2 (the most 
intense spectral line) . They changed from 8,5 ± 0,3 µW/cm^2 to 99,0 ± 3,0 
µW/cm^2 for HCL respectively.

On the other hand, the relative intensities vary (Fig. 3 and 4) - HFEDL 
is more intense than HCL. 
The intensity of the HCL lamp increases linearly with increasing 
power, while the intensity of the HFEDL lamp increases exponentially.
Standard deviation of spectral line intensities is within 0.5-2% range
in both lamps.
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o It is better to use HFEDL to measure low relative intensity lines, while HCL can be used to view higher intensity lines, as their intensity will not exceed the 
capacity of the spectrometer.

o For both lamps, intensities increase with operating power.
o The maximum irradiance was measured 108,0 ± 2,4 μW/cm2 for HFEDL for 234,98 nm line.

Conclusions


