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CxemMa ueno4yku aaepHbIX npeBpaweHun B paanoakTUBHOM psaay Ra-226
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[loueMy HEBO3MOXHO U3MEPATb aKTUBHOCTb Ra-226
IWITAaTHLIMM a0OCONMIOTHLIMU MeTOAaMM.

EE&RH EEERH L4 ‘He + DT
radium-226 radon-222  alpha  energy
particle
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Standardization of ““°Ra radionuclide solutions

N.I. Karmalitsyn*, SV. Sepman, [.A. Kharitonov

VNIIM, 19 Moskovsky pr., St. Petersburg, Russian Federation

Abstract

“*°Ra reference solutions with radium masses ranging from 0.1 to 5000 ng have found numerous applications in solving a
number of metrological problems in the field of environmental control, etc. Methods and equipment are described which are

employed to calibrate **°Ra solutions when certifying them as reference standards of the radium mass unit (standard source
No. 5427 prepared by O. Honigschmid).
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Cxema spepHO-pn3nveckKknx
nepexonoB paanoHyknuaa Ho-166m

LNE - LNHB/CEA Table de Radionucléides
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Standardization of '**"Ho

The absolute activity of the '*"Ho was measured
using extrapolation of the 4n(f, ¢}y coincidences
(Danilenko et al., 1989). The maximum values of the
fi-ray detection efficiencies of the proportional 4n-
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amounted to 0.7% for a 95% confidence level.
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Cxema saepHoO-pun3nvecKux ie”
nepexonoB paguoHyknupa Cs-134
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KOHCTpYKTUBbLI 4Ns HeamMmaHupyrowmnx nctodHmkos BHAVM
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OTanoHHbIE UCTOYHUKM C pagnoHyknnaom Cs-134
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OTanoHHble UCTOYHUKM C paanoHyknmuaom Ho-166m
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HeamaHupyouime NcTodHnkn Ra-226
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Mukponpbupkun «3dnneHaopd», ooemom 0,25mn.
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InneHgopdbl ¢ pacTBOpPOM pagunoHyknuaa Ra-226




KQHCTYKTUB NS HeE3aMaHUpYyoLwero NcTtovyHmka Ra-226 ns LNHB (®paHuyms)
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KoHcTpykTuBbl OCIU-I1 npounssoactea AO «PUTBEPL»
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Cnektp Cs-134 Ne 1
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CnekTtp Ho-166m




Cnektp Ra-226 OCIW Nebd
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Cnektp Ra-226 OCI W Ne2
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Cnektp Ra-226 OCI'W Ne2 nocne goctmkeHus paBHOBECUSA.
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Cnektp Ra-226 B koHcTpyktuBe OCI U-I'1 nponssoactea «PUTBEPL»
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PacyeT aKkTUBHOCTU HE3AMMAHUPYIOLLEro MCTOYHMKA MO “%°Ra

A 4 NV1g6 kev * 1184 kev
Ra-226 — {1Ho-166m N 'I
184 keV 1186 4eV



PacyeT akTUBHOCTMU HeoMMaHunpymwLiero MICTo4yHmKa no go4YepHNM HyYKIiingam

y iy Ne09 kev " 1604 keV
Ra—do — 41(s—134 N ]
604 keV 1609 4eV



broaxeT HeonpeaneneHHoOocTen N3MepPeHUN akKTUBHOCTU HeEAMMaHUPYOLLEro
MCTOYHMKA NO %°°Ra

KomnoHeHTa Tvn 3HayeHue

CTtatucrtunyeckasa HeonpeaeneHHoCTb cyeTa A 0.2%

HeonpeaoeneHHOCTb akTUBHOCTM HO-166m B 0.4%

HeonpegeneHHOCTb MHTEHCUBHOCTM raMmMa JfIMHUK B 0.55%
186 keV

HeonpeneneHHOCTb NHTEHCUBHOCTM raMMa NUHUU B 0.41%
184 keV

HeonpeaoeneHHOCTb MeETOA4A KOMMNAapUpoBaHUS B 0.5%

HeonpegeneHHOCTb rmnoTesbl paBHOBECUSA B 0.5%

HeonpegeneHHOCTb K3-3a HEPABEHCTBA SHEPIrnm 0.2%
raMmma fiMHuUn

CymmapHaa HeonpegeneHHocTtb ansa (k=2) - 2,2% T
PC



broaxeT HeonpeaneneHHoOocTen N3MepPeHUN akKTUBHOCTU HeEAMMaHUPYOLLEro
MCTOYHMKA NO AO0YEPHUM HYKNugam

KomMmnoHeHTa Tun| 3HadeHwue

CTtatucTmnyeckasa HeonpegeneHHOCTb cYeTa A 0.2%
HeonpeneneHHoCTb akTUBHOCTM Cs-134 B 0.8%
HeonpeaeneHHOCTb MHTEHCMBHOCTWU ramMmma B 0.1%

nuHnm 609 keV

HeonpeaeneHHOCTb MHTEHCMBHOCTU ramMmma B 0.4%
nuHmnn 604 keV

HeonpeneneHHocTb MeToAa B 0.5%
KoMMnapupoBaHug

HeonpegeneHHOCH rMNoTe3bl paBHOBECUS B 0.5%

HeonpegeneHHOCTb N3-3a HEPaABEHCTBA 0.2%

9Heprum ramma NMHUN

CymmapHasa HeonpegeneHHoctb ansa (k=2) = 2,4%
PCT



[[epmeTnyHas 6ovka oobemom 20051. Anga namepeHns amaHaumm Rn-222
pagoH moHuTopom Alpha GUARD.
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BbiBOAbLI

* AKTUBHOCTU UCTOYHUKOB Ra-226, nU3aMepeHHbIe TaKUM MEeTOA0M MMEKT
HeonpeaenEHHOCTU NOPAAKA2% Ana KoadPuumneHTa oxsaTta k=2.

* 3TO NO3BOJINT B banKanwem byayuem co3aatb MCTOYHUKM Ra-226 tuna OCIA
NO CBOMM METPOSIONMYECKUM XapaKTEPUCTUKAM COOTBETCTBYIOLLUNE
TpeboBaHUAM NOBEPOYHOU CXEMbI ANA CPeACTB MU3MEPEHNN aKTUBHOCTU
PAAUOHYKNNAO0B, NPpeaAbABAAEMbIM K BTOPUYHbIM 3Ta/IOHaM e AUHULLbI
aKTUBHOCTM PAAMOHYKANAOB
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