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LSC TDCR Counter

&) The TDCR Method
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NMvpeata TDCR- SU cucrema

TDCR-SU counter
LNHB RCTD1 nanoTDCR acquisition module
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ﬁ NMbpBata TDCR cucrema

LS plastic vial

TDCR-SU counter
nanoTDCR acquisition module
Standard 20 mL ,

. 1010.7(2.1) [0.21%]  1010.9(5.1) [0.50%] -0.02 %
r— » toluene-based LSC
= C-14 in
1728.2(2.4) [0.14%]  1731.3(4.7) [0.27%] -0.18 %
oy ——> | |2 | toluene-based LSC
| ' Ni-63 in
1325.9(4.1) [0.31%] 1313.9+ 4.9 [0.37%] 0.91 %

Ultima Gold LSC

542.6 (1.2) 0.24 %

40 100 542.8 (1.2 0.20 %
(1.2) 543.9 (1.1) -

120 50 542.7 (1.2) 0.21%

120 100 543.2 (1.2) 0.14 %




MbpBOTO yyacTue B MCTUHCKO TPYAHO

MmeXXAYHapoaHo cpaBHeHue — BIPM’2018

11 SUN 52.68 0.36 0.69%

Yo

Activity concentration, kBg/g

1.50
1.00
. | =
Results of the CCRI(I1)-K2. H-3 Key Comparison 2018: Measurement of 050 + l l T
o s . .pe g 000 T !
the activity concentration of a tritiated-water source g 0 * ! |
a 050 - i
B
Philippe Cassette!, Arzu Arine?, Marco Capogni’, Chavdar Dutsov*, Raphael Galea’, Eduardo -1.00 N
Garcia-Torafio®, Karsten Kossert’, Juncheng Liang®, Krasimir Mitev*, Ole Nihle’, Youcef 1.50 -
Nedjadi’, Pilar Oropesa Verdecia!'®, Marcell Takacs’, Tomasz Ziemek'! 2.00 .
o 1 2 3 4 5 6 7 8 9 10 11 12

YCEA, LIST, Laboratoire National Henri Becquerel, LNE-LNHB, CEA-Saclay, 91191 Gif sur Yvette
Cedex, France.

? National Physical Laboratory, NPL, Queens Road, Teddington, Middlesex TW11 OLW, UK

* ENEA, National Institute of Ionizing Radiation Metrology, INMRI, Italy

Table 4. Degrees of equivalence

" Lab. MIL, Faculty of Physics, Sofia University “St. Kliment Ohridski” (SUN), 1164 Sofia, Bulgaria laboratory D u
7 National Research Council of Canada (NRC), 1200 Montreal Road, Ottawa, ON, Canada KI1AOR6 1 CENTIS 0,57 1,1
8 CIEMAT, Avenida Complutense 40, 28040, Madrid, Spain 2 CIEMAT 0,45 0.4
" Physikalisch-Technische Bundesanstalt (PTB), Bundesallee 100, 38116 Braunschweig, Germany 3 ENEA -0,19 0,7
¥ Division of Ionizing Radiation Metrology, National Institute of Metrology, Beijing 100029, China 4 IRA-METAS -0,23 1,0
¢ Institut de Radiophysique, IRA-METAS, Lausanne, Switzerland 5 LNHB -0,38 0,5
1 Centro de Isétopos (CENTIS). Guanabacoa, La Habana 11100, Cuba 6 NIM 0,55 07
I National Centre for Nuclear Research Radioisotope Centre POLATOM (NCBJ RC POLATOM), 7 NPL -0,65 1,2
Andrzeja Soltana 7, 05-400 Otwock, Poland 8 NRC -0,45 1,0
9 POLATOM 0,18 0,5
10 PTB 0,03 1,0
) (] SUN 0,49 0.7
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In quest of the optimal coincidence resolving time in TDCR LSC
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Study of a method to correct for accidental coincidences in

TDCR measurements

Evaluation of the accidental coincidence counting rates in TDCR counting
R Karsten Kossert @, Marcell Péter Takacs
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ARTICLEINFO ABSTRACT

Keywords: A recently proposed method from Dutsov et al. (2020) for correcting random coincidences in TDCR measure-
Liguid scintillation counting ments was thoroughly examined. To achieve this, an extensive experimental study was conducted using various
1‘25:6;‘[’;']‘122‘iicidences liquid scintillation (LS) samples. The study involved several radionuclides (°H, *8i/**p, *°Fe, ®°sr, '*'sm, ***puy,
Coincldence resolving time and 2*'Am) as well as background samples. Different LS cocktails and activity levels were also considered. Data
Radionuclide metrology acquisition was performed using a fast digitizer, and the resulting list-mode data were analyzed by systematically
varying the coincidence resolving time over a range from 10 ns to 1500 ns. All data were evaluated both with and
Journal of Radioanalytical and Nuclear Chemistry without carrection for random coincidences.

: In all cases, the measurement results exhibited significantly better consistency when the correction for random
https://doi.org/10.1007/510967-022-08316-y coincidences was applied. This also holds for background measurements. The improvement was particularly
evident at longer coincidence resolving times. Moreover, it is demonstrated that the correction is essential for
accurately evaluating uncertainties.

¥5rin 15 mL UG + 1 mL H,0 in HDPE vial, TDCR-
M36@PTB, Table 1, No. 10

Significance of the corrections for accidental coincidences in liquid
scintillation counting measurements

Chavdar Dutsov'>® . Benoit Sabot? - Philippe Cassette’ - Krasimir Mitev'
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MeTponorua Ha pagoH BbB BOAa

» Philippe Cassette pa3pabotu npunoxxeHue Ha TDCR moagena 3a
nsmepBaHe Ha 222Rn

> BepHara 3ano4yHaxme abconloTHM U3mepBaHMA Ha PaAoH BbB BOAU C
TDCR, ¢ Tunu4yHa HeonpeaeneHocT < 1%

Influence of the measurementtechnique used

Activity concentration of 222Rn, Bq.L"!
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Development of a radon-in-water
primary standard

Benoit Sabot'* (), Philippe Cassette’ ", Marie-Christine Lépy ', Sylvie Pierre' ©,
Raphaél Martin' and Krasimir Mitev’®

! Université Paris-Saclay. CEA, LIST, Laboratoire National Henri Becquerel (LNE-LNHB), Palaiseau

91120, France
? Faculty of Physics, Sofia University ‘St. Kliment Ohridski’. 1164 Sofia. Bulgaria

E-mail: benoit.sabot @cea.fr

Rendez-vous en salle
de réunion du batiment 602




Basic principle: Cryogenic transfer of *Rn to water

The new system (v. 1)

The fixed solid angle 2?°Rn standard 222Rn

transfer

L, Picolo, NIM A 269 (1996), 452—

B. Sabot, S. Pierre, P. Cassette, AR1 118 (2016) 167—174
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Defined solid angle

TDCR counting

LSC counting

Gamma-ray spectrometry (GS)
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KonKo e nHrepecHa metponormara?

NMopobpasaHe Ha MopobpasaHe Ha

AETeKTopa nnum TOYHOCTTA Ha
€/1IEKTPOHUNKATa namepBaHeETo

MopobpaBaHe Ha pa3bupaHeTo HU 3a
du3uKaTa Ha npouecure




JNO. 765611

HAMAMATSU FINAL TEST SHEET PAGE_1_OF_1_

PHOTOMULTIPLIER TUBE TYPE: R331-05
HPD/UNIV SOFIA(BG) QUANTITY: 3 pes.
(1) &) (3), (4)
Cathode | Anode Anode Cathode
. Luminous | Luminous Dark Blue
Serial Sens. Sens. Current Sens.
Number Index
LA/ Im A/lm nA
CL8397 88.9 621.0 7.60 10.20
CL8431 80.9 437.0 0.96 10.70
CL8440 100.0 601.0 1.90 10.90




Compton-TDCR cucrema
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10. RadonNET - Radon Metrology: Sensor Networks for Large Buildings and Future Cities (Sep 2024 -)
The project 23INDO7 RadonNET has received funding from the European Partnership on Metrology, co-financed from the European Unid

Programme and by the Participating States.

9. SPIRAD: MNMpoyuBaHe K aHanNn3 Ha ANHAMMUKaTa Ha papoH B crpaam (2020 - 2024)

duHaHcUpaH oT HaumMoHanHua oHA, HayuHU n3cneaBaHusa kbM MOH, Bbnrapus

8. MetroRadon: Metrology for radon monitoring (2017 - 2020)
The project has received funding from the EMPIR programme co-financed by the Participating States and from the European Union’s Ho

7. POLYRAD: U3cnepBaHe Ha HOBU NONMMEPHU MaTepuanu U TEXHONIOrMK 3a U3MepBaHe Ha pagoH (2015 - 2017)

®duHaHcupaH oT HaunoHanHua OoHA, Hay4YHU nacneaBaHusa kbM MOH, Bbnrapus
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