
Using theLaBr3:Ce scintillation detector formobile
γ-spectrometry

Jonas Nilsson1, Robert Finck2, Peder Kock1, Christer Samuelsson1
1. Department of Medical Radiation Physics, IKVL Lund University, Sweden
2. Swedish Radiation Safety Authority, Sweden

Introduction
Although HPGe-detectors have almost completely replaced scintillation
detectors such as NaI(Tl)in the laboratory, NaI(Tl)-detectors is still the
detector of choice when it comes to mobile γ-spectrometry because of their
low maintenance and the possibility to make large NaI(Tl)-crystals.
A scintillation material that improves upon the energy resolution and the
photon cross section of the NaI(Tl)-detector has only relatively recently
appeared in the form of LaBr3:Ce[1]. LaBr3:Ce sports a better energy
resolution, a higher density and a shorter decay time of the scintillation
pulse than a NaI(Tl)-scintillator. The drawback of a LaBr3:Ce-scintillator
is that it is internally contaminated with 138La and 227Ac.
The work on which this poster is based, was done to decide if a 3” x 3”
LaBr3:Ce-detector could replace a similar or bigger sized NaI(Tl)-detector
in mobile γ-spectrometry.

Internal contamination
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The figure is showing a background measurement made in a very low pulse
rate environment with the LaBr:Ce-detector used in this study and a 3” x
3” NaI(Tl)-detector.
The pulse rate was found to be 3 to 4 cps when measuring with the NaI(Tl)-
detector and ≈500 cps when measuring with the LaBr3:Ce-detector.

Detection limit
To find the photon fluence needed to decide whether or not a γ-source is
present in a specific set of measurement conditions, a framework developed
by Currie [2] was used.
The background used to calculate the detection limit resulted in ≈350 cps
when measured with a 3” x 3” NaI(Tl)-detector. The detection limit was
calculated to correctly identify the presence of a source in in 95 % of the
cases.
For comparison, the detection limit was also calculated for a NaI(Tl)-
detector. Values for the energy resolution of the NaI(Tl)-detector
were obtained from Milbrath et al. [3] and Moszyński et al. [4].
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Using the deviation display
To simplify the interpretation of the relatively complex pulse height distri-
bution from a LaBr3:Ce-detector when doing mobile γ-spectrometry, the
deviation display [5] is used instead of the regular waterfall display.
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A qualitative test of a modification of the deviation display was done.
The LaBr3:Ce-detector and a 3” x 3” NaI(Tl)-detector was placed in a
vehicle driving ≈30 km/h down a road with a ≈ 37 MBq 137Cs source
placed 15 meters away from the road.

Conclusion
Although the deviation display was used successfully to limit the effect of
the internal contamination when doing mobile γ-spectrometry, the conclu-
sion drawn is that the increase in detector efficiency and resolution is not
enough for the LaBr3:Ce-detector to replace the NaI(Tl)-detector. Despite
this, the LaBr3:Ce-detector has its uses and could prove valuable when
mapping radiation fields in a medium to high pulse rate environment.
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