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Introduction Spike samples

A few spike samples in 2015 (with both Xe-131m and Xe-133) and 2016
(only with Xe-133) were analysed and compared with the NCC method
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e Xe-133

At Lclevel: There is no peak structure detected.

At MDC level: The typical spectra of three detectors at JPX38 are shown in
Figure 3. It is hard to detect a peak at the MDC level. Peak structures look
clear but below Lc curves. The parameters of the Lc curve need to be
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IMS beta-gamma coincidence Noble Gas samples are analysed at the
IDC using the so called net count calculation method (NCC) based on a

number of Regions of Interest (ROI) in the coincidence spectrum. In as well as the Genie2k. optimized further so that the small peak structures at 81 keV could be
order to enhance the reliability of analysis results, an alternative * Spike samples with high concentrations detected. |
method - briefly called peak search and fitting method (PSF) - is being  With respect to the Genie2k, the peak areas match by (-0.4+2.9)% for 81 : | e * At Level Clevel: The abnormal thresholds are around triple MDCs. C.Iear
developed to be used in parallel with the NCC method. This applies keV gamma and (-4.0£3.4)% for beta 129 keV, see Table 1. AR peak structures of both 30 and 81 keV' can be detected, see one typical
oeak analysis techniques on beta and gamma projections of the  With respect to the NCC method, the differences between peak areas and | s gamma projection in Figure 4.

o . . o net counts are within (-5.7+3.8)% for 81 keV gamma and (-0.1+2.3)% for 50N Cours | PN conceriatons | Region | Tegen s | Pegions | Reglon g | e Lean 8 g7 11
coincidence spectrum. The idea is to reduce the rate of false positives 129 keV beta. (The data are not shown.) j sotope Concentraions | RO Counts | RO! Concentratons | Region 1 | Region 2| Region 3 | Regon 4 | Region' |||
by using distinct peak structures of xenon isotopes, especially * The baselines can be defined properly for the spike samples with high 40 R
coincidence beta peaks of the metastable Xe-131m and Xe-133m if the concentrations, therefore the peak areas of gamma and beta projections ol —— [ s ? |
number of counts per channel is allowing for this approach. This poster can be calculated accurately. : —ﬂ, 0 L

* Spike samples with low level Xe-131m and Xe-133
* Proper baseline definitions can also be achieved for both beta and gamma
projections even when the counts are only a few counts per channel, for _
example a sample from USX75, see Figure 1. e e e
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presents the analysis method and a few preliminary results for spike
samples as well as for low level noble gas samples.
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Analysis Method

ROI_3: Projection to Gamma axis ROI_3:I-’rojection(o ammaax; | ] (IJ RN ISICII T ! IIEIJCII i '15ID' = 'Hlm' Y Izéﬂ () Xe-133 81 keV Gamma
2 - II\EI'I';g:‘leS 2359].-4 — & sl Gamma Energy [keV]
e The peak search and fitting are based on beta and gamma § 12— w28
projections of the coincidence spectrum separately. E _ o Ty Figure 4. A typical gamma projection of samples with
L C 100 - the Xe-133 concentration at the abnormal threshold level from JPX38
 The gamma projection is gated on the full beta range. o g {
 The beta projection is gated only on the 30 keV x-ray peak region. “l :
* The peak analysis is based on the concept of Currie detection limits ﬂi “ . Summary
and Single Channel Analyser(SCA), Lc and baseline curves, which is I MJ : M\.!\M\_Ml\ﬁM,w,.‘A
th m th tra analysis method in the AutoSaint for 4HV VWWWH’VW : TS e @ set3im 126 ke Bet 5
e same as the spectra analysis method i e AutoSai 0 N R L PR 7 L i e * The PSF methods based on the SCA-LC curves works well for the low
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particulate and HPGe noble gas samples (De Geer, 2004). Gams EnstaylkeVi resolution spectra of beta-gamma coincidence samples.
* Regarding the low resolution of Nal and plastic scintillation detectors, the ROL 5: Projection to Beta axis S e Figure 2. BemP’”OfCUO”SIOfJSCamPleS W;gl the Xel;fém * The baselines can be defined properly above the MDCs for gamma
: L L B Entries 500 concentration at the Level C from JPX38 (see Table 2) o o . _
parameters of the baseline definition are optimized for beta and gamma Mean 1903 and beta projections both. But it is hard to define a proper baseline

Counts

projections, respectively.
 Peak detectability is determined with the SCA, Lc and baseline curves.
 Net peak areas are calculated with respect to the baseline curve.

 Energy lines are only searched for CTBT relevant xenon isotopes.

30, 81 and 250 keV in the gamma projection for Xe-133 and Xe-135.
e 129 and 199 keV in the beta projection for Xe-131m and Xe-133m.
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& and Lc curves at the level from Lc to MDC.
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Further investigations
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e 352 keV as well as 295 and 242 keV in the gamma projection for radon
ba Ck roun d 100 200 300 400 500 600 700 800 i V J\'[NJ U
c 5 ; .f ditional rad . d be added h peta Eneray fkev] . \f * More investigations are needed on how to define proper baseline and Lc
° ner Ines Tor non-traditional radioxenon isotopes cou e added to the ol |6 paseine— L
glzl P Figure 1. Gamma (top) and beta (bottom) projections of a spike sample with low 6 0 T a0 e curves for both beta and gamma projections for low level samples.
search. level Xe-133 and Xe-131m concentrations from USX75 (C-stop: 20150916-10:36) * The spectrum might be only a few counts per channel, probably low to
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0 or 1 outside the peak region, especially for the beta projection.
Optimize the baseline of the Xe-131m beta projection under the Xe-133
beta continuum Kurie plot.

Table 1. Comparison of peak areas of 81 keV gamma and 129 keV beta
between the PSE and Genie2k for spike samples with high concentrations
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I R R samples at Lc to abnormal level brat
_ G2k 2Df 2Df to G2k i | (iresr | 2) » Calibration
BN * The same energy and resolution calibration with the NCC method can be
81 keV gamma 129 keV beta 81 keV gamma 129 keV beta 81 keV gamma 129 keV beta . .
_ . _ A few typical samples from JPX38 were analysed with respect to Lc, used directly. However, a different efficiency and interfere corrections
30/05/2016 06:47 7.45E+05 7.41E+05 0.46 d ab  th hold | s of th hod | o
ECTI o566 551 21760 ) 1EL0S o0 MDC and abnormal threshold levels of the NCC method in CTBTO ops. ] ww Py @S should be developed based on the peak analysis approach itself.
22/06/2016 13:25 1.66E+04 1.59E+04 4.17 ) Xe-13.1m . o * Algorithm
31/05/2016 00:30 5.25E+05 5.15E+05 1.97 * Itis hard to fit peaks for samples at the Lc level ?nd it is still a case by case Beselne — e Activity concentrations should be determined based on the key peak for
05/05/201622.41 — S - at the MDC and abnormal threshold levels, for instance, 5 samples of the each xenon isotope
23/02/2015 18:44 6.54E+03 125E+04  6.36E+03 LI7E+04  -2.64 6.11 Level C fro;;n IPX38 (see stlle 2)| b rechold (Fi s reion s  The counts of the x-ray peak 30 keV could be used for deconvolution to
25/02/2015 18:44 174E+04  245E+04  1.72E+04 226E+04  -1.01 7.64 No peak detected at the level abnormal threshold (Flgurg 2 top) . e contributions from all four xenon isotopes like for SPALX samples.
24/02/2015 06:44 1.54E+04 3.13E+04 1.58E+04 3.09E+04 2.95 -1.20 * Poor peak structure at the dquble abnormal threshold (Flgure 2 middle) ) R o High-resolution beta-gamma spectra
e C(Clear peak structure at the triple abnormal threshold (Figure 3 bottom) o] . . . .
27/02/2015 06:44 333403 G.I4E+03  346E+03  6.09E+03  3.84 0.90 - : L  For next generation noble gas systems with high-resolution beta-gamma
* |t seems that the peak structure at 129 keV beta is still very weak at the . /\ o L L .
9 4 . . g o A [\ coincidence spectra, the PSF method might get more advantage over the
abnormal level (see Figure 2 top). That might mean that the rate of false g ] }\ \
037 396 o! | - M }\M I Y NCC method.
positive by the NCC method probably be high. e g u
STD 2.94 3.42 4 RN V\{ V e
Table 2. Analysis results of the NCC method in the CTBTO ops for five Level C samples based on Xe-131m concentrations from JPX38

SAMPLE_ID DETECTOR_CODE COLLECT_STOP XE_VOLUME CATEGORY NID_FLAG_131M CONC_131M UNCERT_131M LC_131M MDC_131M ABN_XE131M NET_COUNT_131M NET_COUNT_ERR 131M 129 keV

References

3595099 JPX38_001 '06-MAY-16 " 9.29E-01 3 detected 0.21 0.12 0.19 0.4 0.18 27.44 16.41 no

3169829 JPX38 001 r13-JUN_15 : 9.19E-01 3 detected 0.21 0.12 0.18 0.39 0.18 27.95 15.66 no peak but higher background Flgure 3. Gamma pI”O]eCthnS Ofsamples with the Xe- De Geer’ L._E. (2004) Cu rrle detectlon ||m|ts |n gamma_ray Spectroscopy Applled
2900148 JPX38_001 05-NOV-14 1.12E+00 3 detected 0.66 0.39 0.63 1.27 0.2 106.2 62.42 clear peak structure 199 comaermaion ai e WIDE el o deiacion e

2886657 JPX38_001 25-0CT-14 " 7.56E-01 3 detected 0.36 0.14  0.21 0.44 0.19 38.69 15.03 yes _ Radiation and Isotopes 61(2-3) 151-160.

3627669 JPX38_003 31-MAY-16 " 1.07E+00 3 detected 0.35 0.08 0.11 0.23 0.19 59.12 13.54 yes but looks not a real peak JPX38_001 (top), -003 (middle) and -004 (bottom)
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