Probe Beam Deflection Technique as a Characterization Method

for Nuclear Materials C N EC

UTSA - STMU * UNLV
CONsortium of Nuclear seCurity Technologies

In Collaboration w/
Los Alamos National Laboratory
Argonne National Laboratory

University of Texas at San Antonio

/ Abstract: \

Results: Conclusion:
Probe beam deflection technique (PBDT) was evaluated as a potential method of characterization for both . .
radioactive and non-radioactive materials. This method was chosen for its non-destructive nature. The Eu-doped CeO, samples with concentrations ranging The probe b.ean) deflgctlon jcechnlque has
analyte of interest was UB,. Alternative fuel sources for nuclear reactors are being investigated as additives from 0.05-1.5 wt% were tested. The results indicated many be.neflts, including bem.g 2 hon-
or replacements for UO, [4]; UB, was chosen for this purpose. CeO, was used because it is a surrogate for a clear photoacoustic response for all percentages, destructive m.eth.od of anaIYS|s. This helps
k UO,. No correlation was found between signal intensity and Eu-doping concentration was found. / with 0.5% having the most intense signal. The blank Manage the r.|sk mvolvgd W'.th the .
measurement was taken when no sample (only characterization of radioactive materials
water) was present in the cell and showed no such as UB,. The thermal properties of the
Background: Experiment: response to excitation. However, the epoxy-only sample could also potentially be calculated
sample representing the baseline did have a response using this method. However, in the data
Probe Beam Deflection Technique An optical parametric oscillator (OPO) was used albeit less intense than the Eu-doped samples. The collected from this experiment there was
(PBDT) utilizes a reference beam to as the excitation laser and a HeNe laser was used as remaining samples were similar in peak intensity. not a linear correlation between the signal
measure the pressure gradient of an the reference. The OPO was used at 532 nm. The - intensity and the percentage of Europium-
acoustic wave caused by an excitation reference and excitation beams were perpendicular ' doping. More testing, especially with UB,
beam. The excitation beam induces heat to each other. Although this method was developed samples rather than surrogates, will be
transfer to the sample — the rapid to be applied to UB, samples, Europium-doped necessary to fully understand the viability
thermal expansion/contraction of the CeO, surrogate pellets of varying doping :';;:y 1 of using PBDT to characterize ATFs. The
sample creates an acoustic wave in the percentages were used. _gpou;ﬂﬁ:z many advantages of this technique
medium. The pellets were placed E o019 continue to make it an attractive area of
1. light absorption in a quartz cell with a g FT , , , , , S —ggziz exploration.
2. ultrasound generation DI water medium. which 2 F .: 1.0%
3. ultrasound detection ’ = ¥ 1 —1.5%
rested on a 3D unknown Future Work:

programmable stage.
A quadrant photodiode
was used as a detector,
connected to an
oscilloscope to visualize measurements.

* Apply PBDT to UB,

* Program software for PBDT scanning
* |mage samples with SEM

 Perform Raman spectroscopy
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